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A Westinghouse MaintenanceHelp 
Revamp your Types 2s1 and 264 Unit Switch 
Control with Type 460 Switch Units,and 
other improved parts. 

THE Type 480 Switch Unit has been 
designed to increase the life of the 

wearing parts and to provide a quickly 
removable arc chute. Only such new 
parts as are essential to increase life are 
employed. The complete switch unit 
is interchangeable with the 250 or the 
264 units. Maintenance men will im­
mediately recognize the value of the 
following features: 

I. The greater part of the wiping contact 
has been replaced by a rolling contact. 
There is just sufficient wiping action to 
keep the contacts clean. 

2. Heavy, cast-copper arcing horns are 
used. 

3. The arc chute can be completely re­
moved by taking out a wing screw. It 
is reversible and the parts are inter­
changeable. 

Some of the other improved features 
for the group assembly are: 

I. Heavy copper terminal studs which 
permit the removal of the connecting 
straps without releasing the bolts from 
the switch bracket. This permits an 

absolutely tight contact between the 
straps and the stud. 

2. New Micarta Duck cup washers which 
increase the insulation in the top of 
the group and pe:mit the elimination 
of the fish paper, base-plate insulation. 
By the use of this improved insulating 
cap, shrinkage is practically eliminated 
and, hence, the possibility of terminal 
studs loosening is reduced. 

3. Bent copper connection straps are used 
instead of the flat type. The use of 
this type of strap eliminates the neces­
sity of copper spacing washers. 

The Type 480 Unit Switch is so designed 
that types 251 and 264 can be converted 
into the improved Type 480 at little 
expense. We recommend that customers 
who wish to obtain the advantages of 
this design on their old equipments, 
purchase the necessary parts to make 
the change. 

Each switch group should be changed 
over as a unit. Consult our district 
office salesmen for all particulars. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

Soles Offices in All Principal Cities of the United States and Foreign Countries 
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It's Probably Original if 
It Hasn't Appeared 

in E. R. J. 
A recent communication published 
in ELECTRIC RAILWAY JOURNAL 

contained the following statement: 
"This plan is believed to be 

original with the writer. Steady 
reading of the ELECTRIC RAILWAY 

JOURNAL has failed to bring to his 
attention any such suggestion." 

This expression, while naturally 
gratifying to the editors of this 
paper, is but one of the many ex­
pressions of the same kind we hear 
continually. It is as it should be, 
for unless the developments of 
the industry are pictured in the 
JOURNAL, the paper has failed to 
fulfill its purpose. 

It is believed that with an effi­
cient news-gathering system cover­
ing the United States and Canada, 
and foreign countries as well, little 
of importance escapes attention in' 
its pages. This is the service this 
paper aims to give you-not oc­
casionally, but every week. 
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Westinghouse Varnish 
Everyday in the Westinghouse shops hundreds of motor arma­
tures for railway service receive their first bath of Westinghouse 
insulating varnish. 

These motors are called upon for the most exacting service. 
Armatures must be especially treated to give the satisfaction 
expected of a new motor. 

The varnish used for these motors is the best that research 
has developed for dipping and baking armatures. It is the 
varnish that service has proved to be the best for lengthening 
the life of armatures. 

Us~ W estinghouse Varnish for all your dipping and baking 
requirements. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

Sales Cffi::es In All Principal Cities of the United States 
and Foreign Countries 

sti use 
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0 -B Sander Combination-

O-B Diaphragm Type Sander 
Valve, shown at "A" in in• 
stallation drawing. It is 
located directly over the 
motorman's brake valve. The 
airtight fl.exible diaphragm, 
which separates the plunger 
from the stem and does away 
with packing, absolutely pre­
vents leaking of air around 

. stem. 

O-B Air Sand Trap which fits into any 
corner and will not let the sand 
through except under air pressure. 
Fu 11, curved passages let the sand pass 
freely when air is applied. 

O-B Air Reducing Valve. Can 
be set to limit, to any desired 
degree, the amount of air which 
fl.ows when the sander valve is 
wide open. 

O-B Wire Sander Hose that 
deposits sand directly on the 

· rail in front of the wheel even 
around curves. 2-inch inside 
d iameter. 

Positive in Action 

Reliable in Performance 

Sand ·on the track quickly, in the right 
quantity and at any time - sand de­
livered without complicated manipula­
tion-that i-s the only thought when the 
track is slippery, wet or icy. 

A drifting, sliding car has no place in 
the responsibility of safely carrying 
passengers and operatin&' equipment. 

O-B Sander Fittings have been on the 
O-B list for many years. Their per­
formance gives them a place on the 
standard equipment lists of many prom­
inent properties. We want you to try 
them on your cars. We will stand by 
the results. 

Typical Installation of 0-B Equipment · 

"A" is sander valve; "B" is ·motorman's brake valve; 
" C", reducing valve; "D", Sand trap; "E", a hopper that 
can be built at any convenient point near the wheel; "F", 
wire sander hose. 

® e The O h!s2;d, B o~rl;ss Co. 
New York Philadelphia Pittsburgh Charle:;ton.WVa._ Ch1cc?ig~ Los ~ngeles , ~21n Francisco _Paris_, F"rance 

Products: Trolley Meteriol, Reil Bonds. Electric Reilw,)y Cer Equipment, High Tension Porcelein lneuletors, Third Roil lnsuletor. 
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John Beeler knows: 
In a recent survey for an important 
southern electric railway system, 
Mr. Beeler said that 

Speeding up Cars 
will reduce . 

operating costs 
Have you thought of track conditions as 

an important factor in speeding up your 

cars? Smooth track is fast and safe. 
Consistent rail grinding keeps it so. The 
leading electric railways of the world 

keep their rails, joints and special work 

in good condition with the equipment 
shown on this page. 

De.tailed information 

sent promptly on request. 

Rail~ay Track-work Company 
3132-48 East Thompson Street, Philadelphia 

AGENTS: 

Chester F. Garlor. 30 Church St ... New York; Chas. N. Wood 
Co .• Hoston; Electrical Engineering & lllfg. Co., Pittsburgh; 
P. W. Wood, New Orleans; Atlas Railway Supply Co., Chica.go: 
Walter M. Graham, Toronto; Equipment & Engineering Co., 
London. 

,s: -----:=,,,~ . - ' .,, 
' ,, 

"Ajax" Electric Arc ,velder 

"Reciprocating" Track Grinder 

"Universal" Rotary Track Grinder 

"Atlas" Rail Grinder 

"Hercules" Rail Grinder 

. - i 

"---...._ 1 

·l 
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Whenever you need car equipment­
Pull out the big red book, the 688-page car 
equipn1ent treatise, all on car specialties for 
electric railw~ys, 

ESSCO CATALOG NO. 7 
Don't merely get it _ and stow it away in son1e dark corner. 
Keep it and use it. You'll find its usefulness is amazing. 
Read it. Consult it. Make it your assistant -your refer­
ence book. 

This ESSCO Catalog No. 7 will save time and money. The 
following items merely indicate the range it covers. 

Illuminated Destination 
· · Signs · 

Steel Gear Cases 
Motormen's Seat~ 

Faraday Car Signals 
Lighting Fixtures 

Golden Glow Headlights 

Headlight Resistances 
Air Sanders 

Trolley Catchers 
Shelby Trolley Poles 

Rotary Gongs 
International Fare Registers 

Fare Register Fittings 

Samson Cordage 
Air Valves 

Cord Connectors 
Trailer Connectors 

Automatic Door Signals 
Standard Trolley Harps 
Standard Trolley Wheels 

1 

PHfLADELPHIA 
17th and Cambria Sts. 

PITTSBURGH 
829 Oliver Buildlog 

NEW YORK 
50 C hurch St. 
SCRANTON 

CHICAGO 
Mooadnock Bldi&. 

BOSTON 
88 Broad St. 316 N Washington Ave. 

Lyman Tube 8c Supp1y Co., LtdH hfontreaJ, Toronto~ \Vlnnlpeg, Vaocouver 
Equipment & Engineering C.O., Loodon Eng. , Ing S. Belottl & Co., Mllaoo, Italy 
L. J. JJea tlnt1 & Co., Ltd., Yokohama, Tokio, Kobe and Osaka. Japao. 

1-.Eroest Demoly, Paris, Fraoce. Electro-Tracclon, Madrid, Spain. 
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Through Congested 
City Streets-

on 
faster 
schedules 

With· the Variable Load Brake 
THE Variable Load Brake derives its name £~om the 

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

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

Ask for Copy ol Publication T-2045 

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

Wts11N6HoustTRAc110N BRAKts 
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~ r.=========~ Have you Pneumatic door and step cont rol on you r § 
~ NATIONAL cars? ~ 
§ PNEUMATIC About 80% of the Electri·c Railways have at least § 
§ EQUIPMENT part of thei r cars equipped with ~ ational Pneu- § 
= matic door control. = E DOOR ENGINES : 

= DOOR AND STEP All new cars are specified to have pneumatic door. = 
CONTROL control, and existing cars are being equ ipped as 

OPERATING expedi tiously as possible. \ Vhy? Because pneu-
MECHANISMS matic door operation has proven to be speedie r-
MOTORMAN'S safer- and more economical in maintenance. 

SIGNAL LIGHTS 

1. 

\. 

I 

Are y ou of th e 80% or one of th e 20% ? 

National Pneumatic Co., Inc. 
Originators and Manufacturers 

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

' Works-Rahway, New Je rsey 
J.Ianufactured in Canada b11 Dominion Wheel cf F oundr11 Co. , Ltd., Toronto , Ont. 

~ ~ "'._ -_ ..,,._ ..... -_ -_ -_ __, --,,.__ --=---'- . ~==- ~ l;:i,P~~ -
Ct:1··[2[2 - -~~· l~~~~~l!!-
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EVERY careful buyer of copper wire studiously 
considers shipping facilities and fre ight rates 

as well as price and quality, before placing an im­
portant order. 

In the matter of location, our Bayway, N. ]. , mills 
possess the following pronounced advantages : 

( A)-All the great trunk line terminals and docks of New 
York are less than an hour distant. 

(B )-Thirty-five feet of water at our loading tlocks permit sea­
going vessels or barges to be loaded and dispatched 
expeditiously. 

(CJ-Freight rates and quickness of dispatch by sea or land 
(or both} are resultantly lower and quicker. 

Cost of delivery and promptness of delivery, as 
affected by these facts, so often represent real pur­
chasing economy, that they deserve equal consid­
eration with price, ·quality and plant facilities on 
important orders for copper equipment. 

We urge recognition of this fact upon all purchasers 
of copper wire. 

AMllERRCAN CCOPPJER 'JPJilQ[J)UCCJ § 
CCO JR1P01RA1rH ON 

23~ IIBROAJI))WAY NIEWYORK 
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COPPER PRODUCTS 

Round Bare Wire 
Trolley Wire-Bare Strand 
Flat and Square Bare Wire 

Tinned Wire and Strand 
Weatherproof Wire and Strand 
Slow-burning Wire and Strand 

Bu; Bar; 
Copper in Roll, 

Rolled Rod, 
Drawn Rodi-Round, Square 

and Rectangular 

BRASS and BRONZE PRODUCTS 

Brau and Bronze Shee!J 
Brau and Bronze Round Wire 

Brau and Bronze Flat and 
Square !Vire 

Mills, B ayway, 
N.J. 

11 

AlvirlERliCAN CCOPPlER PRO[J)UCJ§ 
CO 1RIPO RATH ON 

23:1> IBROAJI))WAY NIEWYORK 
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LES,. 
Our patented "wire lock" swedge joint 

affords maximum strength 

Tubular steel poles have long been recognized as superior 
in mechanical strength. The only shape that develops full 
strength in every direction is the circular tube. 

To the natural efficiency of the steel tube itself, we have 
added complete efficiency by making the joints 100% strong 
with our patented "wire-loc~'' swedge joint, illustrated at 
the left. With this Elreco construction, your tubular poles 
will not telescope or collapse at the joints. 

Furthermore, the edge . of. the outer tube · at the joint is 
chamfered as shown, so there is no pocket to colleot moisture 
or dirt, and start corrosion. 

Elreco Tubular Steel Poles require practically no main­
. tenance. There is no easier pole to paint. 

ELRECO Combination Railway and Lighting POLES ] 

Elreco Poles in combination with highly 
ornamented G.E. N ovalux Lighting Units, 
are being widely used to replace unsightly 
wooden poles, to eliminate duplication of 
facilities and to reduce costs. 

Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Electric Railway Equipment_Co. 
Cincinnati, Ohio 

New York City, 30 Church Street 
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,ALUMINUM FIELD COILS 
NOW IN SERVICE ON 

MORE THAN 60 RAILWAY PROPERTIES 

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

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

They have the same number of turns 
and repeated tests show that Lind 
Aluminum coils develop and maintain 
full field strength. 

The Aluminum oxide insulation is an 
integral part of the conductor-which 

Longer Life Less Weight 
Same Field Strength 

Less Terminal Trouble 
Quicker Conduction of Heat 
Less Affected by Moisture 

means that these coils are less affected 
by heat and moisture, and since there 
is no cotton insulation to char or bake 
out shorted fields are practically 
eliminated. 
The high specific heat of Aluminum 
compared with copper is another valu­
able characteristic, especially in coils 
that are loaded intermittently, as in 
Railway Service. 
Consider these long-life features in ad­
dition to that of saving half the weight 
of all the field coils of every car in 
many cases a weight reduction of more 
than 1000 lb. 

Let u.s quote you prices and answer detailed questions 

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

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

GENERAL SALES AGENTS: 
Sangamo Economy Meters 
Lind Aluminum Field Coils 

DISTRICT AGENTS: 
Peter Smith Heaters-Woods Fare Boxes 

Bemis Bo:rerized Truck Specialties 
Miller Trolley Shoes 

Ludwig Hommel & Co., Pittsburgh 
Grayson Railway Supply Co., St. Louis 
Detroit Railway Supply Co. 
Alfred Collyer & Co., Montreal, Quebec 

13 
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Bates Poles On The 
Norfolk and Western 
Railroad Service 
Bates Steel Poles readily and economically adapt them­
selves to fabrication into combination poles, towers, 
A frames, and H frames-to meet any requirements 
of special construction. 

Pictured is one of the many seventy foot Bates 
flood light towers used on the Norfolk and 
Western Railroad Service. 

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

<:.fl 

0 
z 
~ 
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"There is your fire danger . . 
and there .. and there ♦ ♦ 

THE fire protection engineer had . made a pro­
fessional survey of a large power plant. 

He had found fire-extinguishers hung here and 
there in anticipation of elecfric fires. But he had 
also found, practically unguarded, quantities of oil, 
paint, varnish, and other dangerous fire hazards. 

"You are pretty well prepared against what you 
expect," he said, "but it is the unexpected fire 
that causes the most damage." 

And then, through his knowledge of fite risks, 
he was able to outline a system that would protec:t 
that plant from fire of any kind. 

This scientific service is now 
available to you 

You can benefit by this expert counsel. It is 
available through the Foamite-Childs Corporation, 
a company whose business is the placing of the right 
kind of fire protection in the right place. A com­
pany that manufactures every type of chemical 
fire-extinguishing device and system, and can 
advise you without prejudice. 

The men who represent Foamite-Childs Corpora­
tion include graduate engineers-fire protection 
specialists who have studied, experimented with, 
and subdued fire in all its manifestations. Their 
advice is always practical. They can design, install, 
and maintain protection that covers every fire 
emergency. 

Saving to industry millions of dollars 
that formerly were lost 

Records and testimonials show that Foamite­
Childs service has effected a tremendous saving in 
life and property. Literally tjlousands of fires that 
might have destroyed, have been checked at the 
start. In almost every industry, Foamite-Childs 
methods have proved that fire can be surely con­
trolled when protection conforms to the hazards 
as a fire protection engineer understands tbem. 

Some of the actual extinguishing devices and 
means that Foamite-Childs men can supply, once 
your particular needs have been determined, are 
listed elsewhere on this page. 

You can benefit by his counsel 

FOR ELECTRICAL FIRES, the Fire-Gun is 
always efficient. Its non-conducting stream 
stifles combustion in live electrical equipment. 
Adopted as standard equipment oymany lead­
ing r a ilroads and public utilities. Widely used 
for protecting automobiles and trucks. 

FOR BURNING OIL,PAINT, CHEMICALS, 
and other "extra hazardous'' risks, Foamite 
Protection is supremely effective. Foamite 
equipment throws over any burning surface a 
blanket of carbon dioxide gas bubbles (known 
as Firefoam) that smothers the fiercest fire. 
Available in portable hand extinguishers, port• 
able engines, and large stationary systems. 

WHILE FOR ORDINARY RISKS, Foamite 
equipment is the best protection. Where 
Soda-and-acid apparatus is selected, Childs ex­
tinguishers and engines have been standard 
for 2 7 years. 

WHERE IT'S VERY COLD,theAl!weather 
non-freezing extinguisher functions perfectly, 
down to 40° below zero, on ordinary fires. 

In short, Foamite-Childs Corporation offers com­
plete protection against fire risks of every descrip­
tion. Through our many division offices located at. 
convenient centers, we are equipped to design, in­
stall and maintain the fire-protective system pre­
cisely adapted to each particular risk. Our engi­
neers will make recommendations and furnish rough 
estimates that place you under no obligation. 

Send for the free booklet, "The Essentials of 
Self-Protect ion Against Fire." 

Fire Protection Engineers and Manuf,.xturers 
124 Turner Street, Utica, New York 

Fo~mite-Childs of Canada, Ltd., Toronto, Ont. 

Sales and Engineering Representatives in the leading cities of all countries 

16 
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UNA Rail -Bonds 

Exceptionally Simple 
Method of Welding 
UNA Bonding is undoubtedly the easiest 
method of bonding which is extensively 
used. New operators without previous 
welding experience have readily learned 
to produce good welds by this simple 

,., welding process. 
No preliminary grinding of the rails is 
necessary. To weld, the bond is placed in 
a mold against the rails, then with an 
electric arc UNA l\1etal (copper alloy) 
is melted into the mold and combined 
with the bond strands to form each fin­
ished head. Just as soon as the mold is 
full-which requires only about 30 sec­
onds- the bond head is welded to the rail. 
During this short operation the welding 
of the all-copper UN A Bond direct to 
the rails takes place automatically due to• 
the action of the UNA Metal. 
Obviously, the simplicity of UNA Bonding is a great 
help to the operator, for it gives him the opportunity 
of easily producing good strong welds. This r.esults 
in the best of bonding, for with UN A Bonds a path 
of copper is formed from rail to rail, giving maxi­
mum electrical conductivity. 

Ra:il Welding & Bonding Company, Cleveland, Ohio 

UNA Joints 
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From the very 
first day! 

With the advent of Galena lubrication on an Electric. Railway 
improvements in results are expected. It is but natural that more 
efficient and economical service be looked for-service that will at 
least equal that established on all G alena lubricated properties. 

And from the very first day these improvements become apparent. 
They continue with increasing force as the cumulative efforts of 
Galena Service have eradicated all faulty conditions and installed the 
oils and methods that have made the name GALENA synonymous 
with efficiency. 

No matter the location of your property-no matter the nature or 
type of your equipment-GALENA LU BRICATION SERVICE 
can satisfy your lubrication requirements in a manner that will permit 
no doubt of its ability to reduce maintenance costs, and provide the 
necessary conditions to insure protection and longer life to the bearings 
and motion parts of the machinery that represents one of your largest 
investments. 

"If/hen Galena Service goes in­
Lubrication troubles go out!" 

alena-Signa1 Oil Cbmpan 
ew York Franklin. Pa. Chicag 

and offices in principal- cities 

17 
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Stick to Known Value 
One operator says: "G-E Coils couldn't 
be improved. So now they're packaged 
to guarantee original quality on the job." 

There is no true substitute for G-E 
Armature Coils for G-E Motors. And 
now supplied in cartons, G-E Coils are 
sure to be preserved undamaged until 
ready for use. Besides, the cartons are 
a great convenience, each containing a 
set of coils for one armature. 

To get the same efficiency as from your 
original coils, to secure maximum arma­
ture life, · and to insure satisfactory 
service from your G-E Motors you 
must rewind with G-E Armature Coils. 
Each is an exact duplicate of the other. 

GENERAL ELECTRIC 
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An Opportunity to Expedite 
Standardization of Car Parts 

THE electric railway industry has had before it for 
a number of years the general subject of standardi­

zation. While the industry is generally agreed that 
this work is extremely important, it has not been so 
clear that there are several separate and distinct phases 
of it that must be treated from different angles. 

A letter from the Division of Simplified Practice of 
the Department of Commerce, dealing with one impor­
tant phase which has not been given much attention, 
was published on page 744 of the Oct. 27 issue of 
this paper. It refers particularly to the work of 
obtaining more uniformity in the many commonly used 
car parts which usually differ in some small ways as 
supplied by the different manufacturers or car builders. 
As expressed by this division of the Department of 
Commerce its co-operation with the railway industry 
would be more in the nature of clearing the field so 
real standardization could be more effectively and ex­
peditiously accomplished. A review of present varieties 
of any one article or commodity and a determination 
of the relative demand for each variety usually sug­
gests the elimination of a large number as being 
super fl uous; and then agreement among manufacturers 
and users of that item to concentrate on the remaining 
varieties leads directly into the consideration of im­
proved quality, performance and design of standards. 
Simplification is a necessary preliminary step in the 
campaign that is essential in order to carry out success­
fully any standardization program on a prop"erty, no 
matter of what size. 

To obtain some concrete illustrations of the magni­
tude and importance of this subject a survey was 
recently made in one of the shop storerooms on a large 
railway property. The conditions on this particular 
proper ty are far better than the average, due to the 
fact that the cars have been purchased in comparatively 
large groups, thus reducing the number of different 
groups and consequently the number of different sets 
of parts. In addition an active equipment engineering 
organization has been engaged for a number of years 
in a campaign of simplification which has in many in­
stances materially reduced the number of different lots 
of parts required for purposes of maintaining the cars 
and equipment. 

Even under these very favorable conditions many 
examples of the needs for simplification were ap­
parent. There were eight different combinations of 
hand strap hangers and grips; five different types of 
bell cord pulley supports; a wide range of cupboard 
catches, latches, register mechanism fittings and hinges 
of various sizes for cabinets and folding doors; five 
different lots of rubber insulating · bushings for lead 
outlets in motors, and various designs and sizes of 
motor lead t erminals which required that sixty differ-

ent lots of made-up motor leads be carried in stock. 
Variations in the size and design of control resistors 
required eight different lots of mica insulating tubes, 
twelve lots of mica washers and a large number of, dif­
ferent lengths and sizes of rods and frame parts. Many 
examples of special parts which were required in com­
paratively small quantities but of many different varieties 
were found. In most cases these parts must be manufac­
tured to order from samples and the problem of keep­
ing a supply of parts on hand is a serious one. Switches, 
fuse blocks and boxes · for auxiliary circuits were 
stocked in a large range of varieties. Electric heaters 
of approximately the same capacity per unit were 
constructed and rated in so many ways that twenty 
different types of coils were carried in stock. Even 
then a still larger variety were being wound to order 
as required. There were six different sizes and types 
of truck turnbuckle castings and forty different lots of 
grab-handle castings. The number of lots of cor­
responding parts for door and step mechanisms roughly 
coincided with the number of groups of cars on the 
property. There were forty different types or sizes of 
motor and gear case oil box covers, nine types of sand 
hose supports and an extremely wide variety of seat 
par ts and fittings. 

These are merely a few examples illustrating a con­
dition which is rather difficult to visualize. But the 
above description is only the operating side of the 
~eneral picture, and is taken in one storeroom supplying 
only a portion of one property that may be said to rep­
resent one of the best situations that could be found. 
Apply these facts to a property whose cars have been 
purchased in ,many small lots and then multiply by the 
number of different railways and we begin to get a 
view of the manufacturing side of the picture. The 
net results of the condition are needlessly high prices 
for parts, high costs of maintenance, high investment 
in stores and high expense of stores keeping. 

Judging by the success the Division of Simplified 
Practice has had along these lines in other branches 
of industry, the JOURNAL believes that the American 
Electric Railway Engineering Association might well 
give serious consideration to some plan for securing 
co-operat ion of the various interests in the electric 
railway field. 

Maintenance Ideas 
Should Be Put to Work 

TRIPS made about the country by the editors of 
this paper, visiting many electric railways, disclose 

great variations in the methods of doing maintenance 
work of substantially the same character. While all 
of the practices may produce results that are satis­
factory, in so far as they keep the property in fair 
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operating condition, it is quite noticeable that there is 
a great difference in the relative efficiency of the various 
methods. This applies to shop, track and line with about 
equal emphasis. 

The good old term "local conditions" used to be 
brought forward regularly as an alibi for retaifi1ng 
some backward practice. The term is not heard so fre­
quently now, probably because of the ridicule bestowed 
upon it. The excuse now used is the lack of money to 
purchase new and improved shop and construction 
equipment. 

This paper is devoting considerable space, and much 
thought and effort, to the work of bringing to the 
attention of maintenance men throughout the industry 
the best of the methods that have been devised by pro­
gressive executives and workmen. Fortunately, many 
of the methods cost little to install, while they produce 
excellent results. But of how many of these improve­
ments has your shop taken advantage? And how many 
maintenance articles' have given you ideas for still better 
methods than those described? And have these ideas 
been carried out? 

It would be well for the maintenance men to check 
up and see if everything possible has been done to im­
prove the methods in use, keeping in mind that an im­
provement in the standards of maintenance usually 
results in an ultimat,:¼ reduction of costs. In the mean­
time the transportation department has had the advan­
tage of better tools to work with, and the public, in its 
turn, undoubtedly has reflected its approval in greater 
patronage of the cars. 

Is Enamel Better than Varnish 
for the Car Interior? 

order to relieve the monotony resulting from the use 
of a solid color, railways 'Yhich have adopted this 
method of repainting the car interior apply a little 
hand striping and trimming. 

It is perhaps too early to reach any definite conclu­
sions of the value of this treatment of defaced wood­
work in electric railway cars. So far it has been tried 
only on a comparatively few properties. But it seems 
nevertheless that there are a number of advantages in 
the methods and that it deserves careful consideration 
when any extensive program of car renovation is con­
templated. 

Co-ordinating Motor Drives 
for Efficient Shop Work 

ELECTRIC railway shops still furnish many con­
spicuous illustrations of the obsolete plan of group 

driving of machine tools. The life and service obtained 
from many of the motors have been so satisfactory that 
in many shops the replacement of these with more 
modern equipment having individual motor drive has 
lagged far behind the advance of engineering design. 
Power has often been looked upon by railway shop­
men as too cheap a ·commodity to worry about, and the 
need of getting along in so many cases with old shops 
and equipment has also precluded systematic improve­
ment of motor drives. ' 

But repair shops that have modernized their drives 
have reaped the reward of their progressiveness. Else­
where in this issue are presented views of individual 
motor installations in the Chelsea shops of the Eastern 
Massachusetts Street Railway, and the reader who sees 
beyond the machine "close-up" in these pictures will 
be impressed with the general value of independent tool 

,,\ N INTERESTING speculation aroused by the ex- operation. Clearer working spaces, ·more compact tool 
fl hibits of the paint manufacturers at the recent areas, increased safety to employees, a lighter shop, 
convention at Atlantic City concerns the value of enamel more flexible use of tools and power conservation, all 
as a substitute for varnish in repainting of cars. Every follow the banner of the individual motor drive into the 
electric railway man is familiar with the difficulty of ·zone of more efficient shop service. 
making old and battered woodwork in the car interior One word of caution should be sounded in regard to 
fresh and clean looking when the car is renovated. It shop electrification, and this warning is an economic 
is a comparatively simple matter to repaint the metal one. New machine tools with motors especially designed 
parts, both inside and out, and give them a luster equal for them may prove more economical, production con­
to the original appearance when ftr."lt they came from sidered, than remodeling the drive for the present tools. 
the car builders. But the problem is not so simple with Within recent years machine tool and motor manu­
the woodwork. Inevitably, this becomes· dingy with · facturers have been drawing closer together in mutual 
age, battered by the carelessness of trainmen. and pas- design work, so that today a wide range of high-grade 
sengers and otherwise defaced. No matter how care- machine tools admirably equipped electrically is avail 
fully the varnish is removed and the new applied, it is able for great varieties of shop operating. The maste 
impossible to restore the original freshness of the mate- mechanic confronted with the problem of modernizin 
rial. Moreover, varnish removal and sandpapering is · his shop drives will thus do· well to study the ne 
an expensive process. Many railways simply varnish designs and costs of available unit tools built for hig 
over whatever dirt is on the wood. In the course of efficiency service on self-contained motor drive basis. 
time, by this process, a thick. coating of varnish ac- He may find, in this case or that, lower total cost 
cum_ulates and acts as a lens to magnify the underlying by adapting existing tools and motors to mutuall 
defacement. co-ordinated service; but he is more likely to discove 

The use of a solid color enamel is being tried to that the economic solution is to buy entirely new equip 
overcome the difficulty. This is in line with the practice ment. General purpose motors can be applied wit 
on many steam roads, although in the case of their . much success to constant-speed tool driving, and th 
more modern cars, there is likely to be less wood trim- skillful use of angle-iron and other metal shapes i 
ming in the interior. That, however, is a minor dif- making up motor mountings often solves a most difficul 
ference and in no way affects the general principle. _ appearing problem in tool powering. The whole que~ 
By simply smoothing down the surface of the wood and tion of how best to drive shop· tools is a very importan 
then covering it with a coating of solid color enamel of one and examples like those pictured from Ch.elsea ar 
some dark color, such as maroon, the majority of the full of suggestions that will make their appeal to th 

· blemishes in the woodwork are entirely concealed. In discerning mechanical eye. 
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Machines _F.acilitate T,r,acl{ Zone Pavement 
Distribution of. Material to Make Convenient Its Delivery to Concrete Mixer and the Use of Loaders and 

Tractors Have Helped the Milwal}kee Electric Railway & Light Company to Get , 
, Good Results in Track ?a v'ing and Lower the Cost . . . \ 

·, 

THE way and structure department of the Mil­
waukee Electric Railway & Light Company has 
been paying particular attention to the develop­

ment of methods and devices for dispensing with hand 
labor to the fullest possible extent in track and paving 
work. A recent improvement in this direction is 
the application of labor-saving equipment to the track 
zone paving operation. 

With the increasing use of concrete pavement the 
company made a study to find the most economical 
scheme of placing the material for the construction. 
The amount of material necessary for pouring a par­
ticular stretch of track is figured out beforehand and 
the materials are apportioned and placed on the adjoin­
ing pavement by means of steel Differential dump cars. 

... ~. 
; . . . .. 

and the tractor proceeds to the· sand loader, where it 
receives its proper measure of sand. Having thus 
received a charge for a complete mix, the tractor pro­
ceeds to the mixer and dumps its load into the elevating 
skip. A layout of this nature results in the cement 
being sandwiched between the two heavier materials, 
eliminating to a great extent the cement dust usually 
experienced when dumping into the mixer. A 21-cu.ft. 
motor-driven Chain Belt Company concrete mixer of the 
latest type, mounted on rubber-tired wheels, is used 
for preparing the aggregate. The mixture is made 
fairly dry and is placed on the roadbed by means of a 
bucket traveling on the mixer boom. 

Leaving the •mixer, the concrete, which is of 1 :2 :3½ 
mix of a dry consistency, is hand-tamped and shoveled 

Left--1\laterle.l Distribution and Eqnlpment Arrangement for Concrete Paving Work In l\lilwaukee. In the Foreground Is the 
Crushed Stone and Loader; Beyond the Cement Is Piled: then the Sand and Sand Loader, o.nd in tho Background the 

Concrete Mixer. Rlght--Truck Tractor Receiving Measure of Gravel at Loader 

Alternate piles of sand and gravel are supplied, start- into the crevices around the rails and ties. The first 
ing 200 ft. from the mixer, in such quantities that layer of concrete is placed to within 2½ in. of the fin­
each pile provides sufficient material for 100 ft. of ished top for a distance of about 30 ft. Wire mesh 
pavement. As an example, a particular stretch of track reinforcement is then rolled out into place and the 
under construction required 22 yd. of sand, 38 yd. of· mixer back~ up and places the 2½-in. finish· surface. 
gravel, 290 bags of cement per 100 ft. and a series The steel tie rods; in general, serve as forms to gage 
of unit supplies of these amounts · of materials were the height of the first level of concrete and act in a 
placed the entire length of the new construction. way as reinforcing bars, the wire mesh being laid on 

The materials are taken up from the street and top of the tie rods. American Steel & Wire Company's 
placed in measuring hoppers, by means of Barber- 0.058 steel mesh is used for the reinforcement. 
Greene loaders, and conveyed from. the _h'oppers to the The flangeways along the gage side of the rail are 
concrete mixer in Clark 1-yd. · capacity fruck tractors, formed by laying metal-protected beveled wood strips 
two loaders and three truck tractors being used on a of the proper shape, which are left in place until the 
job. In order to obtain the proper mix and get the- . finishing work is ·well under way. A design is being 
most efficient pick-up of materials the , mixer~ is set worked out for a finishing machine which will strike 
nearest the sand pile with its conveyor, whil~ the ad- off the concrete, tamp, finish and form the grooves all 
joining gravel pile and its conveyor are a little;further at the same time. _This will still further eliminate hand 
away from the mixer, with thEf" cement in sacks piled labor: · 'l'he:· curing of the concrete is accomplished by 
at convenient intervals along the curb midway between placing 'a layer of sand over the finished ·surface and 
the two conveyors. " · keeping this wet for several days. More recently the 

The procedure is for a truck tractor first to secure company has been trying out the use of a silicate of 
its load of gravel. Cement then is placed on the gravel soda solution for curing, apparently with good results. 
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Left---Concrete l\Iixer in \Vorklng Position Ready to ltecelve Charge, Right-S1>ecial :Forms Used " ' h ere Gra n ite Jl ~nd e r 
Blocks Are F]mployed for Flangewnys 

The track being laid in Milwaukee is of the ro::k 
ballast type, having 8 in. of mechanically tamped rock 
ballast under the ties and sufficient ballast between ties 
to bring it up to within 2¾ in. of the top surface. A 
7¾-in. 102-Ib. plain girder rail, Lorain section No. 516, 
is carried on 6 x 8-in. x 7-ft. hewn ycllow pine ties 
spaced at 24-in. centers. A shoulder tieplate is used 
and ¾-in. screw spikes. Steel tie rods are placed every 
6 ft. and serve to maintain the gage as well as reinforce 
the concrete. For ordinary street crossings, the 4-in. 
sloping flangeway provides a not objectionable crossing 
for vehicular traffic. However, at boulevard intersec­
tions a granite header is used which has a 2-in. flange­
way cut in one corner the depth of the rail head. Suit­
able wooden forms are provided in a special case of 
this kind to prevent the concrete being carried up 
against the rail. These are constructed of 1-in. mate­
rial braced every few feet. The rock ballast is exca­
vated a few inches between the ties at the point where 
the granite header is to be placed in order that a 
6-in. thick concrete base may be provided for the 
header. In the case of a certain boulevard, 150 ft. of 
granite headers were required per rail. This portion 
of the work requires an extra amount of time and 
labor, but is encountered at only a few points in the 
city. 

Thermit welded joints are used, a portable track 
grinder being used to smooth the surfaces. 

In general, the concrete paving gang consists of 
twenty-three men, including equipment operators, work­
ing nine hours per day. Approximately 500 sq.yd. of 
concrete pavement is laid and finished per day. It is 
expected, through the substitution of additional equip­
ment as described above, further to reduce the man­
hours on this class of work. 

The Milwaukee company was at first reluctant to 
adopt concrete as a substitute for stone blocks for 
track zone pavement, due to the difficulty of opening 
up concrete pavement when track repairs are needed. 
With the development of the use of air tools and air 
equipment, however, the difficulties of making repairs 
in concrete pavement became less, so in 1919 the com­
pany laid its first experimental sections of concrete 
pave111ent. This was found to be satisfactory in every . 
way and met with the approval of the municipal authori­
ties wherever tried out. So the use of concrete pave­
ment has been greatly extended since that time. Dur­
ing the season of 1923 approximately 50,000 sq.yd. will 
have be_en laid, forming about 70 per cent of the track 
zone paving work done by the company in that period. 
At the end of 1923 about 18 per cent of all track zone 
pavement in Milwaukee will be concrete. 

The company is also laying this year certain experi­
mental sections of pavement finished with the so-called 
"Vitrolithic" process to test out this pavement in com­
parison with the reinforced concrete. 

Left---lVlre lllcsh Reinforcing Plnced 21 In, nelow Finished Surfn-0e, Rlght---Track Con structJon; Note \Vood Ties, Tie Rods, Rock 
Ballast and Track Drain, A Temporary Track II Laid at One Slde to Curry Traffic l'ast the Construction \Vork 
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Wheel, Gear and Axle Practice-III 
Grinding of Chilled Wheels Done by Pit and Floor Grinders and Abrasive Brakeshoes­

Gaging of Wheels for Wear and Rotundity Important-Proper Inspection 
Insures Removal of Axles Before Failures-Axles Are 

Straightened by Hot or Cold Processes 

PREVIOUS articles in this 
series giving information ob­

tained from a survey of the 
wheel, gear and axle practice 
in use at sixty representative 
railway shops were published 
in the ELECTRIC RAILWAY JOUR­
NAL for Aug. is and Oct. 27, 
1923. Information has been 
given in regard to mileage ob­
tained, conditions that limit life, 
methods used to increase mile­
age, shop arrangement, storage, 
and method of handling mate­
rial to and from machines. In 
this, the third and last article 
of the survey, the maintenance 
of chilled iron wheels is dis­
cussed, together with mainte­
nance methods and machines 
used for axle work. 

Gaging "'heels In a 300-Ton 
Jlytlrnullo \Vheel Press at the 
Sullivan Sqonre Shop of the 
Boston Ji:levatetl Bnilway 

OF THE SIXTY electric railways from which 
information was obtained by personal visits in 
making this survey, approximately half were 

using chilled-iron wheels. Ten companies were using 
both steel and chilled-iron wheels. The most of these 
used steel wheels in interurban service and iron wheels 
in city service. 

One of the principal differences in shop equipment, 
where chilled-iron wheels are used exclusively, is that 
a wheel lathe is not required, as the general practice 
is to grind th'e iron wheels. The methods and equip­
ment used for grinding can be divided into three 
classes: First, where a pit grinder is used; second, 
where the equipment- consists of a floor-type grinder, 
and third, where wheel-truing brakeshoes are used. In 
the information collected regarding methods of grind­
ing wheels, the three types were used about equally. 

RELATIVE ADVANTAGES OF WHEEL GRINDING METHODS 

A canvass was niaae to obtain information on the 
relative advantages of the three methods of grinding 
wheels, and opinions as to when the purchase of a 
wheel grinder would be warranted. The majority of 
master mechanics seem to think that on roads having 
100 pairs or more of cast-iron wheels the economies 
obtained would pay interest on the investment in a 
grinder. Individual opinions varied, however, from a 
minimum of fifty pairs of wheels to a maximum of 
500 pairs. Of course, wheel grinders are obtainable 
at various prices, depending upon the degree of effi­
ciency, and a selection should be made so as to purchase 

a grinder commensurate with the actual requirements 
of the railway. 

Electric railways using wheel-truing brakeshoes are 
obtaining very beneficial results, particularly where the 
flat spots are small. The great advantage in their 
use is that the wheels are ground without removing 
cars from service. It appears, however, that large flat 
spots cannot be ground out satisfactorily with this 
method, and some master inechanics have complained 
about the attention necessary to compensate for the 
increased coefficient of friction, lest additional flat spots 
develop. They also find that wheel-truing brakeshoes 
do not leave the wheels concentric with the journal 
and that the method is slow as compared to pit or floor 
type grinders. Several master mechanics stated that 
they would not know how to handle the flat wheel situa­
tion, particularly in winter months, without the use of 
these shoes. 

The main advantage of the pit grinder as compared 
with the floor-type grinder lies in the saving of expense 
in jacking up cars, removing and replacing wheels, 
and handling wheels in and out of the grinder. There 
is also a· reduction in time that the car is withheld 
from service. Some of the disadvantages given are 
that the pit grinder does not produce as satisfactory 
a job as the floor-type grinder, that the wheel treads 
are not ground concentric with journals and that the 
driving machinery is in the way of pit work. 

The question of the rigidity of the grinder has quite 
an important bearing upon the results obtained. Some 
master mechanics feel that a sufficiently rigid con-
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struction could not be obtained from a pit grinder and then be ground in the shop grinder at most convenient 
for that reason the floor-type grinder is best. Many. and economical times. Roads having a large number 
roads grind their wheels before placing them in serv- of cast-iron wheels can use this method to particular 
ice, and of course in this case the floor-type grinder advantage, as the grinders can be kept in use almost 
is of advantage. continuously. 

The opinions expressed by some of the men respon- The Portland Railway, Light & Power Company uses 
sible for wheel maintenance are of interest. F. P. pit and floor type grinders. Wheels are ordinarily 
Maize, master mechanic of the Portland Railway, ground with the pit grinders after about 5,000 miles 
Light & Power Company, Portland, Ore., uses pit of service, and as the cast-iron wheels average 60,000 
grinders, as he found it impossible to grind out flat miles, each wheel will normally be ground twelve times 
spots successfully with abrasive brakeshoes. This road during its life. The floor type grinder is used for 
has a·· large number of steep grades and as a· result . grinding wheels which are out of service and for 
considerable trouble is experienced from flat spots. . grinding wheels mated on the same axle. 
Mr. Maize felt that the advantages of a pit wheel , 
grinder lie in the fact that the wheels do not have to INSPECTION AND GAGING OF WHEELS 

be removed from the car in .order to grind them, and The American Electric Railway Engineering Asso­
there is less ~xpense from ·changing wheels and less ciation has standards for wheel mounting and track 
delay in returning the cars to service. gages as well as plain and rotundity gages for steel 

Shop men at Norfolk, Va., find the use of grin_der~ wheels. Most electric railways use these standards or 
for establishing the rotundity of cast-iron wheels more a modification of them to suit their particular condi-

• _:·. tion. The standard gage is provided with a pointer 
for the center line of the axle, so that wheels are 
located from this center line as well as being located 
the proper distance apart. Several roads use the "back 

r- to back" method for gaging the wheels, in which the 
Tahle of New Ullfl Serap1,lng Jllmenslon• Convenient for Shop U~e , distance between the inner faces is determined with 

A Journal C l\foto r J ourna l . ~ft. Width of p Width of ~ a pin gage. They report that this proves entirely 
N~rninal Diameters · Diameters Dust Collar End Collar 
D iameter Scrap- Scrap- .. Scrap- Sc_rap- satisfactory on their partic:ular railways. 
of Axle New pmg New ping New ,,- ping New plllg._ • • 

61 in. 5 in. 41 in. 61 in. 61 in . 2 in: . -,11 in. 
1 

in. l 10. In general wheels are inspected at the samde tim
1
e 

61 in. 5 in. 41 in. 61 in. 61 !n-... ; 2 jn. '"· 1 I in: .. : ." ·r . as other parts of the car equipment. Some roa s re Y 
5~! \~: ~l i~: ;p~: ..... ···/kl~: Hi~: fi;,·. fit . ... ··upon the judgment of the man making the inspection 
6 in. 41 in . 3l in. 6 •in.-. sj f,;__ 21 in. 21 in. I in. ·1

1 
"l\l,• as to whether wheels require grinding or turning. 

6 in. 41 in. 3 , m. 6 in. 51 in. 2 in. I t in. i in. m. 
H,jn. 41 in . 

3
31 ,inn.· ···· ··· · 2 in. lfin. I in: I in, Most roads, however, provide their shop men with 5 In. 4 in. , 5 in . 41 in . 21 in. 21 in. 

51 in. 41 in. 3! in. 5! in. 51 in. 2 in. 11 in. i ·i;,·. j ·i;,·_ standard wheel gages giving the proper contour for 
51 in. 41 in. 31 in. 5! in. 51 in. 2 in. I I in. I in I in d h I · t· 
4! in. 3! in. 3i in. 1 Hin. 1 n in. · · flange treads, an t ese are used on regu ar mspec 10n. 
61 in. 5! in. 51 in. 6i i,;. 6i i,;. 2 in. II in. ;-;;,·. i' i;,·. Where improper wear occurs, attempts are made to 

sat isfactory than the use of wheel-truing brakeshoes. 
With the wheel grinder, the character of the work is 
absolutely predetermined, and it can be turned out in 
its most efficient manner. Good results are obtained 
from wheel-truing brakeshoes if they are watched 
carefully, and their particular advantage is on roads 
which are not provided with wheel grinders. At Nor• 
folk, where special shoes are installed in place of the 
regular shoes for the purpose of grinding out flat spots, 
particular regard is given to the increased coefficient 
of friction and the brake leverage is proportioned 
accordingly. The floor type of grinder is favored at 
Norfolk, due to its convenience for handling the initial 
grinding of new wheels prior to their installation. 
With the shop grinder any number of cars may be 
jacked up at one time and the wheels of these cars 
ground more rapidly and slightly more accurately than 
with the pit grinder, while with the latter a car roust 
be shifted and a new car run in place before addi­
tional wheels can be ground. 

An important adjunct in connection with any wheel 
grinder is some provision for removing or caring for 
the dust removed from the wheels. Several railways 
are using an exhaust ventilating system to good ad­
vantage. This improves working conditions consid­
erably, so that the job does not become so annoying 
or unfavorable for the workmen. 

Some shops find economy in keeping a number of 
spare .axles with wheels mounted, and replace any de­
fective wheels immediately. The defective wheels can 

correct' it. Methods of doing this were discussed in 
the first article of this series, which was printed in 
the Aug. 18 issue. 

The British Columbia Electric Railway, Vancouver, 
B. C., which uses steel wheels exclusively, has an in­
spector who goes from carhouse to carhouse inspecting 
whee!s. The plan of the company is to have wheels 
watched so closely that it is never necessary to shop a 
car for wheels alone. The company finds that by proper 
attention the work can be done at times when the car is 
in for regular overhauling, which comes about six times 
in the life of a steel wheel. Occasionally a new wheel is 
run beyond its time limit and then is scrapped as under 
diameter, rather than to shop the car just to save the 
wheel. Standard gages are used and the spacing of 
wheels is checked at four places on the rim and hub. 

The Kansas City Railways reports that its practice in 
connection with steel wheels is to gage the contour and 
flange of the wheels with templets. The minimum 
thickness of flange allowed is U in., and l'\ in. the 
maximum tread wear. With a wide tread wheel in city 
service, the tread becomes concave or what is commonly 
termed rail worn. Wheels are carefully inspected and 
finally passed upon as to whether they are to be 
scrapped or reclaimed by the foreman in charge of 
the wheel shop. 

The operating companies in Brooklyn, N. Y., are 
using an automatic device to indicate when wheels are 
worn to their minimum diameter. On account of un­
usual conditions of the elevated lines, the underneath 
clearances between bottoms of gear cases and motor 



November 17, 1923 ELECTRIC RAIL WA Y JOURNAL 851 

Grinding Out Flat Spots at the Sullivan Square Shop of the 
Boston Elevated Railway 

shells and the top of switch housings, as well as other 
special trackwork, are very scant. Maximum permis­
sible clearances were determined from a careful study 
made by all departments concerned, and from this the 
diameters for wheel removal were specified. In order 
to simplify the work of checking and seeing that wheels 
are not allowed to wear beyond these limits, electrical 
telltales are installed at the head of each track in the 
three elevated inspection shops. Every car, on entering 
or leaving the inspection shop, must pass over these 
telltales. If the predetermined clearances for the 
motors and gear cases are not present, a bell is auto­
mat ically rung. A'[3 the cars are ordinarily run over the 
pit made up in trains, the location of the exact part of 
the particular car which caused the action of the telltale 
is essent ial. To accomplish this, the tops of the t_elltales 
are whitewashed, and if a motor case strikes the top of 
this a portion of the whitewash remains on it so as to 
show readily on inspection. 

An engineer of a large company manufacturing car 
wheels, who considers the gaging of wheels very impor­
tant; considers the only proper way to gage a wheel is 
from the throat side of one flange to the back of the 
mate flange. Where the throat side of the flange is 
against the head of the outside rail of a curve or a frog, 
the back of the mate wheel should touch the guard rail. 

Novel T ype of Pit Orlnd,:r. \l·heels Are J)riven from l\lotor 
Located in P i t Through chain and Sprocket 

If wheels are so gaged it is stated that a much better 
flange can be .worked out than can be obtained 
by gaging from the throat:-of one wheel to the throat 
of t he mate. "'· 

HOLLOW TREADS ARE OBJECTIONABLE 

In gaging wheels some roads have a practice of 
measuring the amount that the wheel is worn hollow, 
but this practice is not very generally used. The rea­
son for measuring the hollow wear is that when a wheel 
is sufficiently w~rn to allow the rim to project below the 
top of the- rail, it is likely to receive blows from frogs 
and crossings. When the flange becomes so high that 
the apex is likely to strike the bottom of flangeways, 
it shouTd be removed from service. Wheels that are 
excessively hollow are likely to damage tracks and 
crossings on account of the overhanging rim and of the 
high flange, which causes excessive pounding and rapid 
deterioration of the track at these points. Hollow wear 
is usually caused by running wheels which are wider 
than the top of the rail. Of course, if the rail were 
wide enough to cover the whole wheel tread, the wear 
should continue evenly. 

In regard to the amount that a wheel can be worn 
hollow, the M.C.B. Association proceedings for 1905 
recommend that wheels be allowed to wear down H in. 
before they are · condemned unless worn through the 
chill. Wheels originally having the ordinary taper can 
be worn H in. from the original contour at the throat 
before they can become worn -h in. hollow. It is also 
evident that if the rim wears down, a total of more than 
H in. can be secured before the wheel is worn sufficiently 
to condemn it. It is also possible to modify the taper 
and especially the drop-off taper in such a manner that 
more than H in. wear can be secured before the wheel is 
-h in. hollow. 

A peculiar case of trouble from wheels wearing hol­
low was noted on one electric railway some time ago. 
This company used T-rails in open track construction, 
and laminated bonds soldered to. the rail head were in­
stalled. Only a short time after the bonding was com­
pleted it was found that nearly all of the bonds were 
torn off or loosened. Investigation showed that this 
was caused by a·-wheel operating over the line whose 
tread was worn concave to .such an extent that its out­
side portion struck the tops of the bonds and broke 
them off so that replacement was necessary. 

RAILWAY AXLE PRACTICE 

One of the chief problems in con_nection with electric 
railway axles is to determine ~hen they have reached 
the end of their useful life. The principal reasons for 
removal are excessive wear and the occurrence of cracks 
or breaks. A few electric railways that are operating 
high-speed service· are removing axles after they have 
reached -a certain mileage limit regardless of appear­
ance on inspection, experience having shown that axle 
breakage is most frequent after this point has been 
reached. 

The. British , Columbia Electric Railway, Vancouver, 
B. c., has a practice of scrapping all axles when they 
have been in service for 250,000 miles. This company 
finds that proper inspection and tests for flaws or cracks 
cannot be made without removing the wheels expressly 
for that purpose . . An epidemic of axle failures last 
year was traced to some tight gage track. This nar­
rowing of the gage was caused by the s':elling of wood 
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block paving on a bridge over which the cars operated. 
New axles are now being provided with reinforced 
wheel seats and it is expected that a considerable im­
provement ~ill result. Experiments made by this com­
pany with nickel-steel axles did not produce good results, 
although this steel had a higher tensile strength. It 
did not resist the effect of fatigue as well as the heat­
treated axle ordinarily used. Many axle breaks were 
found to start at the corner of the keyway at the base 
of the drilled hole made to start the keyway cut. This 
has led to a change in the practice of cutting keyways, 
so fhat they are now milled at the end instead of being 
drilled. 

The Puget Sound Electric Railway, Tacoma, Wash., 
stamps on the end of each axle the date that it is placed 
in ·service. After four years of service, all interurban 
axles are removed and annealed, regardless of the mile­
age which they have made. Careful inspection is made 
of wear and tests are made for flaws. Most of the 
broken axles on this system have occurred close to the 
wheel. The fillet at this point is tested for flaws or 
cracks by gouging up a groove in the fillet with a small 
diamond pointed chisel. If it traverses a flaw a square 
chip will be thrown off. 

On the Portland Railway, Light & Power Company, 
Portland, Ore., when axle cracks are discovered in an 
incipient stage by a test, an attempt is made to turn 
the axle down below the depth of the crack. If this 
proves feasible, the roughly turned axle is annealed 

Holling an Axlo nearing J<'lt on Shaft In the Shop of the Chicago, 
Lake Shore &: South Bend Railway 

and is afterward finished by further turning to a 
smaller diameter. 

Many electric railways specify a wear allowance, and 
axles are either scrapped or turned down to smaller 
diameters when this wear has been reached. Twenty 
railways reported using this system, the wear allow­
ances varying from -h in. to ½ in. of diameter of bearing 
fit. An accompanying illustration shows the form of 
instructions which are sent to shops in Brooklyn for 
scrapping axles or removal for turning to smaller sizes. 

Several electric railways report that they are fol­
lowing the rules of the Master Car Builders' Associa­
tion. Rule 22 requires that axles broken or having 
seamy or pitted journals, fillets in the back shoulder 
worn out, or collars broken off or worn to :l in. or less, 
should be removed. Rule 23 prescribes limit of wear 
for different sized axles, and rule 24 provides for the 
removal of axles with cut journals, bent axles, or axles 
rendered unsafe by unfair usage, derailment or acci­
dent. 

ROUGH MACHINING CAUSES AXLE FAILURES 

Axles are usually received in the rough state from 
the manufacturers and are finish-turned in the railway 
company's shops. Careful machining is most essential, 
as many failures have been traced to bad machining. 
The radii of fillets .should be maintained accurately, as 
a sharp corner or tool marks may defeat all the care 
used in the design and preparation of the axle. A 
roughly turned axle may be compared to a threaded bolt, 
the length and thickness of the thread being dependent 
upon the cut and speed used in the lathe operation. 
The lathe tool shears small particles of the material, 
so that a turned axle is in reality. a sheared surface, 
from which small particles of steel have been torn away. 
Small gaps in the material are caused by the edges of 
the tool pushing away the layer of steel. When the dis­
torted steel breaks, additional gaps are formed. These 
gaps lie along the axle, and in general across the direc­
tion in which the axle will be bent in service. T'1e 
grooves lie in the direct line in which fracture is most 
likely to occur under working stress. Car axles, to 
give the best service, should have smoothly ground sur­
faces and be free from sharp angles and accidental 
notches or dents. Most electric railways know that the 
manufacturer is not responsible for all the ills which 
may occur to an axle, that careful machining after it is 
received . is quite essential, and finally that periodical 
inspection of axles in service is most important. 

TESTING AxLES FOR CRACK$ .,.. 

The general practice used by electric railways in 
testing axles for cracks is · first to place the axle in a 
lathe and rotate it so that its trueness can be de­
termined. After this a hammer test of some form is 
quite generally applied. 

The test used by the Connecticut Company consists 
of painting the axle with a coat of black lead and oil 
over the entire surface. The axle is then wiped clean 
and again painted with a coat of white lead and oil, 
after which the axle is struck with an 8-lb. sledge on 
each end. If there are cracks, flaws, breaks or other 
defects the oil and black lead will show through the 
white paint. A large number of railways reported as 
using practically this same test except that the first 
coat of black lead and oil is omitted. Others report that 
if the axle is carefully cleaned and then struck several 
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sharp blows on the ends with a sledge, the oil which 
remains in any cracks will be forced out and thus indi­
cate the position of the crack. In this latter case no 
painting of the axle is done. . 

One railway reports a method of testing axles with­
out removing the wheels. This consists of immersing 
the axle with wheels mounted in a tank of hot oil. 
After removal, the oil is carefully wiped off, and the 
axle is covered with whiting. The axle is then sup­
ported on a block at the center with the wheels hang­
ing free, and is struck several blows with a heavy sledge. 
Wherever there is a crack, a fine thread of oil works 
up from the crack under the vibration, and can be seen 
against the white. Several roads report that they clean 
axles very carefully and then go over them with a mag­
nifying glass. 

A test used by the Empire State Railroad Corpora­
tion, Syracuse, N. Y., consists of taking a very fine cut 
with a sharp lathe tool over the section where the crack 
is most likely to develop. If the axle has a crack, it is 
then apparent to the operator. 

In discussing with master mechanics the question of 
what might be considered as a safe operating maximum 
mileage, opinions vary, depending upon service condi­
tions, from 500,000 to 900,000 miles. 

HOT OR COLD STRAIGHTENING OF AXLES AN 
OPEN QUESTION 

The controversy as to whether it is best to straighten 
axles cold or heat them is a very active one, and the 
information collected in this survey indicates that opin­
ions are about equally divided. There is no doubt that 
if axles are but slightly sprung, the best method is to 
straighten them cold, as this can be accomplished quite 
successfully with a proper axle straightening machine, 
and there is no danger of destroying the original prop­
erties of the steel through heat. Many railways find 
that mild heating does not injure the original properties 
to any great extent, and if cooled properly, that satis­
factory results will be obtained. 

The practice in Brooklyn is to straighten slightly 
bent axles cold, as it is believed that while the straiiht­
ening process will cause further distortion of the fiber 
of the material and so tend to weaken the axle, 
there is probably less danger from this source than 
from heating, especially in the case of cold-rolled or 
heat-treated material, and where proper facilities are 
not available for re-treating the axle, so as to retain 
its original properties. The heating of axles of 
quenched, tempered, and cold-rolled material will affect 
the physical properties in amounts depending upon the 
degree of temperature and the rate of cooling. If 
heated above the criticaf·point of the steel, about 700 
deg. C., and then allowed to cool slowly, the result will 
be materially to reduce the strength with a slight in­
crease in ductility. Annealed axles may be heate'd to 
the original anne.aling temperature, without seriously 
affecting the physical properties, provided care is taken 
in the heating and cooling processes. 

F. R. Phillips, Pittsburgh, considers it the best 
practice to straighten axles cold, provided the straight­
ening process does not require more than 10 tons pres­
sure for a 5-in. axle. Heating of axles as usually 
carried out will change the original physical properties, 
and if it is necessary to heat cold-rolled or annealed, 
quenched and tempered axles to straighten them, they 
should be then restored by re-rblling, re-annealing, 

Type of \Vheel Gage Used by the \\'nterloo, Cedar Falls 
& Northern Railway 

and re-treating, as the case may require, in accordance 
with the methods originally specified for this treat­
ment. 

Many railways follow the practice of straightening 
cold axles, which are bent only slightly, but when out of 
true to such an extent that this method cannot be done 
readily the axles are turned down to smaller sizes, or 
else scrapped. 

The Portland Railway, Light & Power Company has 
had successful results from heating axles for straight­
ening. It is considered better by this company to heat 
the axles to such an extent that there would be no 
danger of damage, taking particular care not to over­
heat them. 

WELDING OF AXLES REGARDED WITH SUSPICION 

The question as to whether it is adva?tageous to 
build up wheel, gear and bearing fits on axles by weld­
ing is another one on which there is considerable dif­
ference of opinion. Several railways have experienced 
trouble from breaking of the axles after they were 
built up, so that this practice has now been discon­
tinued. Others apparently are obtaining quite satis­
factory results. Where welding is practiced, the most 
general custom appears to be to lay the metal on longi­
tudinally. In the shops of the Spokane United Railways 
bearing fits are built up. The metal is laid on longi­
tudinally by covering first one-quarter of the circum­
ference and then turning the axle 180 deg., where an­
other weld is made. The axle is then turned back 90 

Turning an Axle In the Shop of the Columbus Railway_. Power 
& Light C<>mpany, Columbus, Ohio 
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deg., so as to fill in between the two layers, and finaily 
the fourth quarter is filled in. 

The Connecticut Company has built up axles to a 
limited degree, but has found that this seemed to make 
the material more brittle. Probably this condition is 
in part due to the.fact that the metal is already some­
what fatigued. The company finds that there is no 
great economy in the practice, even if it proved 
mechanically desirable. 

FINISHING BEARING SURFACES 

Careful finishing of the bearing surfaces of. axles has 
much to do with keeping bearing troubles to a mini · 
mum. The two principal methods used in electric rail­
way shops, after the bearings are turned in a lathe, are 
to file and then polish, with erriery cloth and oil, and to 
roll the surface with a steel roller. Several roads report 
a considerable reduction in hot bearings after chang­
ing from the use of emery paper for polishing to the 
use of the rolling method. When finishing with a roller 
after the last finishing cut is taken on the bearing sur­
face, the rolling tool is subs,tituted in the lathe tool 
post for the cutting tool. The roller most commonly 
used is of about 2½ in. diameter and has either a flat or 
rounded face. Where a flat face is used, it is common 
practice to round off the corners. The roller is forced 
up against the bearing surface of the axle by means of 
the cross-feed screw of the lathe carriage and is run 
back and forth over the surface as it rotates, by using 
the regular lathe feed. In passing over the surface of 
the axle, the roller compresses the metal ridges left by 
the cutting tool and leaves a smooth, polished surface. 

Loose gears are almost unheard of, now that rail­
ways are using the solid type. There are, however, 
quite a number of split gears still in use. The general 
tendency is also to press gears on axles without keys, 
although about half of the properties from which in­
formation was obtained still use keys with their gears. 
The pressure used for pressing on gears ranges from 
15 tons to 80 tons, with the great majority of roads 
using approximately 50 tons. Many railways specify a 
pressure for pressing on gears in proportion to the 
diameter of the bore. This ranges from 4½ tons per 
inch diameter up to 10 tons per inch. For the con­
venience of the shop men many railways have prepared 
charts of pressures for pressing on in proportion to the 
diameter of the axle. For example, the Puget Sound 
Electric Railway, Tacoma, Wash., keeps the pressures 
within the following specified limits: for 3½-in. axles, 
30 to 40 tons; 4-in. axles, 35 to 45 tons; 4½-in axles, 40 
to 50 tons; 5-in. axles, 45 to 55 tons; 5½-in. axles, 45 to 
60 tons; 6-in. axles, 50 to 65 tons. It is stated that 
danger of springing axles is avoided when the pres­
sures are kept within th~se limits. 

The question as to whether the finished diameters 
for the gear fits of axles and the finished bores of axles 
could be specified was discussed with operating men on 
several properties. Most of them seemed to feel that it 
would be safer to continue the practice of specifying 
the pressures at which gears should be pressed on, 
--.!though some felt that diameters of bore with toler­
ances could be worked out which would be satisfactory. 
The Kentucky Traction & Terminal Company, Lexing­
ton, Ky., has been using for its gears 0.001 in. under 
size bore per inch of diameter, to allow for press fit, 
and has been obtaining very unifl?rm pressure for 
pressing gears on. 

Enameled Signs Prove to Be 
Economical 

T HE use of enameled signs to mark trolley stations, 
section insulators, private rights-of-way has proved 

to be so satisfactory in Brooklyn that no other type is 
now used. It was formerly the practice to designate 
stops, etc., by painted signs of wood or sheet iron. A 
number of years ago it was decided to try enameled 
signs. While such signs cost a little more in the first 
place than painted signs, they last so much longer 
that they are more economical in the end. Paint will 
wear off a painted sign or become dimmed by weather 
or dirt in a few years, whereas the enameled sign 
will last indefinitely unless it is subjected to some 
severe blow, such as that from a wild trolley pole, which 
chips off the enamel. 

When the sign becomes so dirty that the lettering 
begins to appear faint, it is an easy matter to wipe it 
off with a rag soaked in kerosene and restore the 
original freshness. Where a large enameled sign is 
attached to a tubular steel pole or to a column of the 
elevated railway structure, it is slipped into an iron 
frame, and to prevent the wear that might occur be­
tween the sign and its frame, thin pieces of rubber 
are placed between the two surfaces. 

Cold Paving Patch Saves Money 
ALTHOUGH the Beaver Valley Traction Company, 

Fl. New Brighton, Pa., first tried the use of a cold' 
paving patch with the idea that it was only a temporary 
expedient, it has proved so satisfactory that the com­
pany is now using this method widely in New Brighton, 
Rochester and Freedom. Throughout this territory 
brick paving predominates, and small repairs often 
entailed considerable expense when it was necessary to 
take up the old brick. With the cold patch method 
none of the old brick is taken up. Limestone, sand anrl 
oil are prepared in a concrete mixer and hauled to the 
desired location, where the patch is made without any 
interruption to traffic. The oils used have been Tarvia 
and :rexaco and both have given satisfactory results. 

COST OF PREPARATION AND -INSTALLATION OF COLD PATCH 
FOR PAVING REPAIRS 

~hteria l 
I ton limestone,,,,,, ... , .. ,,,,,,, , .,., .. ,. , ,,. , ., , , , ,,. $2.30 
+ ton sand, , , , . , , .. , ..... , , , . , , , , , . , , ...• , . , , , , , ... . .. • 0 . 30 
Tarvia, 16 gal. at 20 cents .................. , ....... .. . . .. 
Gasoline, ...... . . ... ............................. . . .. . . 

3 . 20 
0. 15 $5 . 9> 

~I 'xing . 
T,abor, fifteen hours at 45 cents ............ . .. . ...... . . ... . 6, 75 
Supervision, five hours . . : .......... . .. , ........ . ... ... . . . 4.50 11. 25 

ln ,tallation 
·Labor, fnrty hours at 45 cents ...... . ................... . . . 
Supervision 1 twenty hours ........ ....................... . 

. 18 . 00 
18 .00 36.00 

Grand t otal. ................. · ......................... . $53 20 

One cubic :vard of material will cover approximately 661 squarP. yard,. T his is 
· at the rate of 80 cents per vard. 

The estimated cost is about 80 cents per square yard, 
as shown in the accompanying table. Vehicles are not 
closed off at any time, but are allowed to run over the 
cold patch as soon as it has been installed. No detri­
mental effect has been noticed from this practice. 

The various communities through which the railway 
operates have expressed their approval of this method 
of repairing the pavement and have been agreeable to 
the extension of its use rather than urging more per­
manent repaini. The accompanying figures show the 
cost of this kind of patching. 
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Car Mileage Records with a 
Posting Machine 

section bears a code letter ANEW method of de­
termining individual 
car mileage has been 

developed by the Toronto 
Transportation Comm is -
sion, making use of a Bur­
roughs posting machine, 
the addition and printing 
being done automatically. 
The use of this m~thod has , 
simplified greatly the de­
tailed work of obtaining in­
dividual or group car mile­
age records, and the distance 

Plan Adopted in Toronto Based on Use of 
a Bookkeeping Machine Gives Cumulative 
Mileage for Each Car and Group-Original 
Records Made on Perforated Sheets Are 
Torn Apart and Assembled by Car Num­
bers to Get Individual Records - Wheel, 
Axle, Motor and Gear Mileage Also 
Obtained-One Machine Posts Records for 

in its lower left-hand corner 
which indicates the divi­
sion. When the form is 
filled out each of the sec­
tions will contain a car 
number with the other in­
formation for determining 
mi I e age . In case of a 
change-off a new ticket is 
filled out for the car mak­
ing the change, thus giving 
a ticket for each individual 

970 Cars Within One Day's Time 

covered by the equipment 
between any two dates is obtained merely by subtract­
ing the cumulative figures. The results also are appli­
cable to determine the mileage of all parts of the equip­
ment, such as motors, gears and pinions. 

The following description outlines in detail the 
method employed in obtaining the original data and in 
working it up to give the final record. The system has 
been developed under the supervision of W. R. McRae, 
superintendent of rolling stock. 

The mileage of the individual car is based on the 
route schedule, which is of standard form, giving the 
run for each crew and the corresponding trips and 
mileage for the day's work. The car assigned to each 
run is listed on the "Daily Record of Cars in Service," 
Form D-63 (No. 5 in the illustration on page 856), by a 
clerk at the carhouse. Spaces are provided on this form 
so that if more than one car is assigned to a run, as for 
instance happens when it is broken into several sections 
that cover parts of the day only, the full information 
will be recorded. It will be noticed that for the ;yonge 
Street line several car numbers are shown for each run 
number. This is because the motor cars, which are in 
service all day, have trailers attached to them during 
the rush hours. 

The i11formation of the daily record of cars in service 
is confirmed by the "Motorman's Signing-in Sheet," 
Form D-35. On this the motorman at the end of his 
work records the run number, car number, time in and 
condition of the car. In case a car has to be replaced 
during the run, this information is recorded for the 
division on Form D-22, "Car Change" (No. 2 in the 
illustration), on which the route, run number, time and 
cause of the change are given, in addition to the num­
bers of the cars involved. 

The next form is the first one which is distinctive 
to this method of calculating car mileage, those already 
described being similar to forms used elsewhere. This 
form, X-3, known as the "Daily Record of Cars and 
Wheel Mileage," both sides of which are· reproduced 
on page 857, is made out in the offices of the divi­
sional superintendents, the run number, car number, 
time out, time in, miles lost and miles run being en­
tered. The distinctive feature of this form is that the 
thirty sections on the sheet are separated by perfora­
tions so that they may be detached individually. Each 

car on every run. In the 
event of error it is neces­

sary to know not only the division but the route 
and date, so that each section of the form is marked 
on the back with a number in Roman numerals, rep­
resenting the route, and the date in Arabic numerals. 
This is done easily and quickly by meap.s of roller self­
inking rubber stamps. 

Passenger cars are divided into groups according 
to type and equipment. Service cars, motor buses 
and trolley buses are similarly separated into groups. 
The sections of the form are separated on the perfora­
tions and are sorted according to car number, then 
being made up into bundles, each of which has car 
numbers corresponding to a single group of cars. 

From the above it is seen that the tickets contain all 
the information necessary for the record, consisting of 
the date, division, route, run number, car number, time 
out, time in, miles lost and miles run. 

Accompanying the "Daily Record of Cars and Wheel 
Mileage" is the "Daily Mileage Report," Form D-10, on 
which route mileage and divisional mileage are re­
ported. This is made up from the scheduled mileage, 
by adding the miles for extra cars or trips not sched­
uled, and subtracting mileage lost. 

THE MILEAGE CALCULATION Is MADE BY MACHINE 

The mileage shown on the small slips is then posted 
on the "Daily Mileage Record," Form X-4 (No. 3), by 
a Burroughs type 2406 split-platen posting machine · 
with an automatic carriage. In order to facilitate the 
operation, the sheet for the previous day and the sheet 
to be posted are placed together in the machine, so 
that the column headed "total miles to date'' on the 
record for the previous day shows to the right of the 
new sheet. This simplifies the work of transferring 
the amounts from one sheet to the other and minimizes 
the chance for error. When an error is made it may 
be detected easily by comparison and by checking the 
sheet totals. 

The daily mileage record for the entire s:v,stem is 
placed on thirty-five of the sheets. The car numbers 
are printed in the right-hand column, being segregated 
by groups of equipment. Group L, for instance, con­
sists of forty cars, numbered from 2500 to 2578, which 
are all of the same type and are all equipped with 
English Electric DK-83 motors. 
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As the cumulation is computed from Jan. 1 to Dec. 31 
of each year the mileage must be added on each day, 
the record for July 31 being taken as an illustration. 
The "total miles to yesterday" is transferred from the 
similar sheet for the day before, which gets the pre­
vious mileage into the adding wheels of the machine. 
To this is added the mileage for the current day, as 
shown on the small slips which have been sorted out 
by car numbers. For instance, the mileage previously 
recorded for car 2500 (up to July 30) was 19,578.86. 
This car made three trips July 31, with mileage of 
26.85, 16.90 and 52.40, the sum representing the run 
of the car for the day. These figures are set up by the 
operator and added automatically as printed, after 
which the total miles including July 31, or 19,675.01, 
is printed as a subtotal. 

The total miles run by Group L is shown at the bot-
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which case it is necessary to take the difference from 
the first da.te to Dec. 31 and add to it the amount shown 
on the last date. 

The daily mileage records are filed on post binders 
and are handy for reference, so that information can 
be taken off from them with little difficulty. 

ONE POSTING MACHINE HANDLES ENTRIES FOR 
THE ENTIRE SYSTEM 

During the month of July, with approximately 9!70 
cars in operation, there were 43,555 entries of mileage, 
giving a total of 2,297,558.79 miles. Working a forty­
four-hour week, 223 entries per hour had to be made. 
This was accomplished easily using only a single 
machine. 

This system is useful to get the mileage record of 
any group of cars, and gives the mileage history of 
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tom of the sheet, the "(Year) Total Miles to Date," 
761,749.97, being the summation of the group car mile­
age from Jan. 1 to July 31, inclusive. This is carried on 
a separate set of adding wheels from those giving car 
totals and is totaled and printed automatically by the 
machine. From this the total miles to the day before, 
756,901.59, is subtracted, giving the miles for Group L 
for the day as 4,846.38. The total miles for the month 
to date for Group L is obtained by adding to the day's 
figures the group miles for the previous day. Since 
the sheet shown is for July 31, the total miles for th~ 
month to date, 150,872.83, represents the mileage for 
the month of July for the group. Taking off the similar 
items from each of the thirty-five sheets gives the 
monthly mileage for the system. 

The mileage of any car from one given date to an­
other is the difference between the amounts shown on 
these dates opposite the car number, except in case of 
a period which extends beyond the first of the year, in 

each individual car and piece of equipment that can be 
identified by a serial number, such as trucks, wheels, 
axles, gears, motors, armatures, pinions, compressors, 
etc. This mileage record is cumulative, giving a daily 
total for each car and group of cars. It simplifies the 
finding of the mileage operated from one given date to 
another. 

Individual mileage records are kept for various parts 
of the equipment on 3x5-in. cards. Since the car mile­
age is kept by the posting machine, it is only necessary 
to record mileage of the parts when they are subject 
to change from the car. Mileage records are given for 
wheels, compressors, motors, armatures, axles, gears 
and pinions. In addition to the information shown on 
the faces of the cards, those for compressors, motor·s 
and armatures have spaces on the reverse sides for a 
record of repairs, columns being provided for report 
number, date, description and cost. These forms are 
reproduced on page 856. 
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Individual Motor Mounting 
Improves Shop Drives 

T HE illustrations on this and the 
following page show what can 

be done in the way of improving 
motor drives by adapting the mount­
ing of individual units to existing 
tools, and also, in one or two cases, 
the convenience with which motors 
can sometimes be located directly 
upon or below the machines driven. 

In some quarters the use of "home­
made" motor mountings has been 
criticised as not representing the 
latest thought of the electric motor 
and machine tool maker. This 
however, would be a poor reason for failing to improve 
old-established drives at low relative cost in shops where 
it is an advantage to get rid of long lines of shafting, 

· oily drips, excessive belt friction, and poor power factor 
due to running motors unloaded or lightly loaded for 
long periods. 

The machine tool drives that are described in this 
article are installed in the Washington Avenue, Chelsea, 
shops of the Eastern Massachusetts Street Railway. 

No. 1. The motor-driven circular saw at cutting-up 
bench has a 3-hp. induction motor mounted in a swing­
ing yoke above the bench, with compact belt drive to the 
circular saw pulley. A counterweight drops the motor 
and saw out of the way when not in action, and a con­
veniently located starting switch on the wall at the oper­
ator's left provides easy control of the service. The arc 
through which the motor travels is so small as to cause 
no trouble from wiring distortion when the machine 
is run. 

No. 2. Driving a cutting-up saw by a 5-hp. motor 
mounted on the shop floor below the working .surface of 
the tool. In this case a speed reduction was required 
and easily obtained by belting the motor pulley to a 
short jackshaft under the table, with concealed drive by 
belt to the pulley on the saw shaft. The motor occupies 
no otherwise useful space, and because the space on and 

above the table is needed for work­
ing the material effectively, the 
starting switch was located on a 
post at the right of the table. not 
shown in the photograph, but within 
a step of the working position. 

No. 3. Here is a handsaw gear­
driven by a 5-hp. motor mounted on 
a floor pedestal of concrete at the . 
side of 'the saw frame, with inter­
mediate gear box. The motor serv­
ice is brought through the floor by 
means of rigid conduit, and the 
gearing is protected by a thin but 

effective metal housing. A starting box on the adjacent 
post provides quick and easy control. In this case the 
disadvantage of being obliged to mount the motor on the 
floor at the side of the tool is considerably lessened by 
the use of the very · compact. gear drive and by the loca­
tion of the motor out of the line of travel of workmen. 

No. 4. Pony planer drive by belting from 5-hp. motor 
mounted on bracket platform about 12 ft. above shop 
floor. Here the motor is entirely out of the way even 
in handling long pieces of board; the wiring is direct in 
rigid conduit with convenient starting and stopping 
switch with push-button stop attachment on the post at 
the rear of the machine. The location of the single belt 
drive at the side of the tool frees the space around the 
working table for handling stock, and a close-up view 
of the motor mounting, which is unusually thorough 
for an overhead job on the side of a post, is shown 
in the next illustration, No. 5. 

No. 5. Close-up of motor mounting for driving pony 
· planer from post. The motor, a 5-hp. machine running 
on 220-volt service, is bolted to two 2-in. x 9-in. timbers 
carried on 4-in. x 5-in. sills resting on a 2½-in. x 12-in. 

. extension piece attached to the post by bolts as shown. 
The bolts are ~-in. diameter. Strap-iron pieces as shown 
reinforce the ends of the improvised platform, and 
right-angled bracing in the form of a tie-rod from above 
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and a horizontal stiffener piece from the left are used. 
No. 6. Lathe driven by 2-hp. motor mounted on wall­

bracket directly over tool and with starting switch and 
fuses between motor and tool. Space was readily avail­
able here for belting the motor to an overhead shaft and 
pulleys from which a flexible down-drive to the lathe 
could be had. While many self-contained lathe-motor 
combinations are now available for shop service, the 
arrangement shown was put into use at moderate ex­
pense, takes up little room useful otherwise and provides 
an effective and economical drive. • 

No. 7. Simple and convenient drive of buzz planer by 
overhead 5-hp. motor. Directly behind is a self­
contained motor-driven mortising 
machine, the 3-hp. unit required 
being mounted on top of the frame, 
and at the rear, left, is shown 
a vertical drill with overhead 
mounted motor. The absence of 
overhead line shafting and belting 
complications is a convenience in 
material handling. The planer 
motor is mounted simply on a 
2¾-.in. x 16-in. plank bolted to 
the post. 

No. 8. An irregular molder in­
dividually driven by a 5-hp. motor 
located beneath the working table. 
Here the drive is extremely simple, 
with the motor bolted to the under 
side of the table and served by a 
short vertical run of rigid conduit 
brought up from the floor to the 
terminal cap on the motor frame. 
The drive is out of the way and 
yet the motor is readily accessible 
for inspection or repairs. 

No. 9. Close-up of drill press 
and overhead mounted motor 
shown in No. 7. The motor, a 
3-hp. direct-current unit, is car­
ried on a platform supported on 
a !-in. x 1 ½-in. strap bracket car­
rying U-in. x 5-in. planks to which 
the motor base is attached. The 
belt driving is at the rear and thus 
out of the way of the workmen. 

The drives shown herewith were worked out under 
the direction of W. C. Bolt, superintendent, and H. S. 
Wray, assistant superintendent of rolling stock and 
shops, Eastern Massachusetts Street Railway, Boston. 

Since the Eastern Massachusetts Street Railway had 
available both alternating current and direct current at 
the Washington Avenue shop, it was possible to select 
the type of drive best suited for each machine tool. 
While in general the most convenient system of power 
supply is direct current, motor manufacturers recom­
mend the use of alternating-eurrent induction motors 
for constant-speed machines where possible, with direct 
current for machines that must run at variable speeds 

or have heavy starting conditions. 
The wide variety of machines 
illustrated in this article shows 
the adaptability of the motor drive 
to a number of different conditions 
such as exist in most electric rail­
way shops. Where the electric in­
stallation is designed as a part of 
a new machine tool, speed changes 
may be provided by means of gears 
built as an integral part of the 
machine. This allows a constant­
speed motor to be employed, but to 
obtain the speed increments neces- . 
sary with a direct-eurrent adjust­
able-speed motor requires abnor­
mal gear combinations. Very often 
a single gear change is used with 
an adjustable-speed direct-current 
motor to obtain a wide speed range. 

The comparative freedom of the 
Washington A venue shops, as re­
arranged, from overhead shafting 
and belting is not shown in the 
illustrations. Where new machin­
ery with individual motor drive is 

..... installed, it is, of course, possible 
to eliminate the shafting arid belt­
ing. In this case, however, the 
shafting had been removed from 
the machines on which individual 
motor drive was installed, but long 
belts were necessary where the 
motors were placed overhead. 
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Reconstructed Cars for Open Air ·Line 

A DEMONSTRATION run with a train of four re­
constructed l\lanhattan elevated cars was given on 

the Second Avenue line in New York on Nov. 7, as 
mentioned in the news colums of this paper in the issue 
of Nov. 10. The reconstructed cars have vestibuled 
platforms, with sliding doors in place of the old plat­
form gates and railings. The sliding doors are of sheet 
steel construction with two panels, one with glass and 
the other closed. The doors slide on the outside of 
the car. This construction is of particular advantage 
as a pocket does not have to be provided inside, which 
would otherwise disturb the interior equipment. The 
motorman's operating cab is still retained in its orig­
inal position just back-of the platform. 

The sliding doors are electro-pneumatically operated 
by door engines installed under the longitudinal seat;;, 
at the ends of the car. The control of these door en­
gines is by control switches installed on the ends of the 
car. The operator's station is on two elevated footrests 
between the two cars. By having a train line control 
cable, multiple operation of the doors is provided, so 
that one operator can control the doors on as many cars 
as found advisable. Cut-out switches for the door con­
trol lines are installed inside the cars, so that the con­
trol connections can be dead-ended at the operator's 
station or connected through to the next car as desired. 
Indicating signal lamps are installed at the center of 
each car on the outside. The circuit for these signal 
lights passes through both the door contacts and the 
door-locking contacts, so that it is necessary to have the 
doors both closed and locked before the lights are ex­
tinguished to indicate that the train is ready to start. 
The motorman's cab is also equipped with a starting 
signal, which lights when all doors are properly closed 
and locked. The locking of the doors is accomplished 
by a small projecting stirrup, which is pulled in when 
the doors are unlocked and is extended for the locking 
position. 

Provision is made for the emergency opening of doors 
by a glass-inclosed mechanism at each end of the car. 
The glass is lettered "To Open Door in Emergency, 
Break Glass and Pull Weight." The pulling of the 
weight raises the operating arm of the door engine 
beyond its center so that the door can be readily pushed 
back. Similar emergency operating equipment is pro­
vided on the outside of the cars as well. These are 

intended for use of platform attendants and hooks for 
the emergency operation are kept at each station. The 
first test train had ventilators installed on the roof over 
the vestibule portions of the car. It has not been defi­
nitely decided whether all future cars will be so 
equipped or not. The cars remodeled have been thor­
oughly overhauled and painted and varnished on the 
outside with the new standard color goldenrod orange. 
The inside has also been renovated and painted. The 
lower woodwork is finished in mahogany and the ceil­
ings in white enamel to improve the lighting conditions. 

Sign Tells How Many Windows to Open 

IN ORDER to insure uniformity in regard to the 
number of windows open in the cars, the New York 

Railways has installed a changeable sign in the in­
spector's shanty at the West Twenty-third S.treet and 

Eleventh A venue car house. 
The sign is lettered in black 
on a white board in the 
shanty window on the 
Twenty-third Street side, 
where it can readily be seen 
by all passing cars. lt reads, 
"Windows Each Side All 
Down," as shown in the 
accompanying illustration. 
The fourth word ii:: not 
permanently lettered on the 
sign, but is on a second 

Sign In Wind aw of In,,u, .. tor'M board behind the main slgn 
Shanty GI, . .,. Instructions and is read through an opcm-

as lo wind0ws ing therein. The rear bot.rd 
rotates and the word appearing through the opening 
may be changed at will to read "one," "two," "three," 
etc .. . or "all." 

The windows of the cars of the New York Railways 
are of the drop sash type, so that having the windows 
down means having them open. The device is somewhat 
similar to those whose object is to control the use of 
electric heat on the cars. Such arrangements have 
already been described in the ELECTRIC RAILWAY JOUR­
NAL, but they are useful only during parts of th(' year, 
while the instruction board telling the conductor how 
many windows to open is useful throughout the entire 
twelve months. 

Train of Uemodell'd Cnr• with Doors Closed Readv to Start 
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N. & W. Line Trouble Record Analyzed 
Total Period of Interruptions to Traffic Chargeable to Electric Equip­
ment and Transmission in 1922 Was About Sixty Hours-During 
Entire Month of March No Line Trouble Was Reported-Pantograph 
Proved to Be Most Liable to Injury of All Parts of Electric System 

THE log of line troubles for 1922 compiled by the 
electric traction department of the Norfolk & 
Western Railway, reproduced herewith, shows 

that most of these are of a trifling nature, a relatively 
small number causing any interruption to traffic. The 
electric traction department requires that all defects be 
reported, hence the table contai"ns many that may seem 
trifling, but these are included for completeness. 

In compiling the records the total delay caused is 
included. If, for instance, an insulator flashover 
causes a power interruption of thirty minutes, the delay 
shown is equal to the number of locom.otives delayed 
multiplied by thirty minutes. The delay, therefore, 
does not mean the length of time the line was out of 
service. For example, on June 4 a wooden pole gave 
way on one of the mine outlet tracks, causing the 
trolley wires to get out of line and wrecking a pan­
tograph on locomotive No. 2,505. Power was off this 
section from 5: 02 p.m. to 5: 44 p.m., or forty-two 
minutes. As a result locomotives No. 2,507, No. 2,505 
and No. 2,502 were each delayed forty minutes, and 
No. 2,500 was delayed twenty-five minutes. The delay 
shown is thus two hours and twenty-five minutes, due 
to this particular case of trouble. 

The tabular summary of the causes of interruption 

Date Place 
J .. n. 5 Eckman 
Jan. 7 Bottom Creek 

Jan. 16 Maybuery 

Jan. 16 Powhatan 

Jan. 17 Empire outlet 

Jan. 17 Bluestone 

J..n. 18 Vivian 

Jan. 21 Morgan 

Jan. 22 Pocahontas 

J .. n. 23 Clift Yard 

Feb. 6 Ruth Hill 

Feb. 9 Keystone 

Feb. 9 Bluefield Yard 
Feb. 9 Bluefield Yard 

Feb. 12 Bluestone 

Feb. 25 Blueetone 

Mar. ············· 
Apr. Bluestone 

Apr. 4 Coaldale 

Apr. Cooper 

Apr. 20 Lick Branch 

Apr. 20 Bluefield Yard 
Apr. 28 Bluefield Yard 

TABLE 

Nature of Trouble 
Insulator flashed in Eckman Yard ...•.. 

Loco. No. 2,503 wrecked pantograph. 
Ran onto non-<>lectrified track ...•.... 

Loco. No. 2.506' wrecked pantograph. 
Broken spring on truck and track bad. 

Loco. No. 2,506 wreck.ed pantograph, 
due to broken driverapring., ....... . 

Loco. No. 2.502 wrecked pantograph, 
account of bad track .....•.......... 

Cab 24 turned over and broke off wood 
pole •...•.•...••.•..••.•••.. . ..•.. 

Trolley burned in two on crossover to 
old main line .....••.•............. 

Insulator flashed over on pantograph of 
Loco. No. 2,503 ..........•......... 

Bus line on Loco. No. 2,502 burned off at 
three-way connector and dropped on 
rdof ....................•......... 

Loco. No. 2,508 \\Tecked pantograph, 
due to pin falling out of live insulator 
and a11owing it to catch pantograph ... 

Loco. No. 85, steam engine, flashed aet 
of insulators and burned messenger in 
two ......................•....... 

Disoonnect switch flaehed to ground 
when op~ned ................•..... 

Wood •tick flashed on No. 7 track ...... . 
Loeo. No, 2,509 \\Tecked pantograph on 

Cab 22, coming in on west end or pit 
track .................. . ......... . 

Loeo. No. 2,502 wrecked pantograph in 
Bluestone Yard .....•...... .. ...... 

• Loeo. No. 2,508 \\Teck~d pantograph on 
r,rossover eaBt of po" er h ouse ....... . 

No line trouble reported for month of 
March ........................... . 

Pantograph raised with ground on an-
other pantograph ... ... ; .......... . 

Main lead to tran•former grounded in 
conduit on Loco. No. 2,505 ......... . 

Loco. No. 2,506 wrecked pantograph at 
Cooper crossover .................. . 

Loco. No. 85 wrecked and k11ocked down 
one •ignal bridge and one tubular 
bridge ........................... . 

Bod:v span burned in two ..... , ....... . 
Radford lead burned in two at Mercer 

Street ....................•..•.... 

I-LOG OF 
Delay 

Hrs. Min. 
3 17 

30 

50 

45 

20 

25 

2 

6 45 

is . 

25 

10 

30 

25 

60 
I 15 

30 

to traffic shows that there were fifty-one of these, or 
slightly less than one per week. Of these fifty-one, 
eleven are chargeable to wrecks and bad track, for 
which the electric traction department is in no .way 
responsible, so that the actual number is forty, or an 
average of three and one-third per month. 

The total period of delays to movement, including 
those due to wrecks and bad track, is 161 hours and 
twenty-five minutes,-and excluding these, 101 hours and 
twenty-five minutes. This is two and one-half hours 
for each of the forty delays, or an average of eight 
and one-half hours a month. 

LINE TROUBLE ABSENT IN MARCH 

It will be noted in the log that in one month, March, 
1922, there were no line troubles reported, and further, 
as would be expected, that the interruptions are very 
light in the summer and relatively heavy in the winter. 

For purpose of study, it is interesting to segregate 
the troubles into classes, in each of which there is a 
common element. Taking up first the transmission and 
contact line system, there were six short circuits on 
the line from unknown causes, none of which resulted 
in delays to traffic. Lightning was responsible for six 
trouble reports, accompanied by negligible delay. The 

LINE TROUBLE 

Date Place Nature of Trouble 
Delay 

Hrs. Min. 
May 2 Ruth Piece of fiahpole on top of cab caused 

ground ...•...•.......••......•... ◄ O 
May 7 Switchback Ap~ala~hian Power Company'• 25-cycle 

circu,t breaker blew up .••••••....••. 
May 9 Maybuery to 

Blueetone Short circuit, cauee unknown .•......... 
May 12 Eckman Set of insulators flashed due to lightning ◄ O 
May 13 Vivian Loco. No. 2,507 had ground, due to 

piece of fisbpole on to~ of engine .•.... 2 H 
May 16 Ennis Loco. No. 2,504 \\Tee ed pantografiih, 

. due !o pantograph unlatching w ile 
3 54 running ...•••••••.••• . • . •.•.• . •.•. 

May21 Kimba11 Engine No. 9, pop,ring off under eet of 
insulators, cauee insulators to flash .... 

May24 Coaldale Loco. No. 1,507 bad ventilator up and 
struck wire in tunnel. ............... 

May29 Blueetone Loco. No. 2,509, wrecked pantograph on 
crossover; board from bridge struck 
wire ..............•. ••• .. •••••••·• ◄ O 

May3I Delta Loco. No. 2,503 \\Tccked pantograph, 
ran onto non-electrified track •.•...•. 

June Upland Short caused by bird, burned eteacly-
span in two ..•............•..•... ~. 

June I Bluefield Short circuit, cause unkno"·n .•.•••••••• 
June I Bluefield Short circuit, cause unknown ....•...... 
June 2 Switchback Loco. No. 2,500 \\Tecked pantogrssh in 

Switcbbar.k Hollow; operator di not 
give crew copy of embargo order .•.... 3 

June 2 s";tchback Loco. No. 2,500 pu1led out on line but 
had pantograph grounded, causing 
another ehort .......... . . .. ...•. . .. 

June 3 Ruth Piece or fishpole on roof of Loco. No. 
2,508grounded ..•................. 20 

June 4 Dlue6eld Short circuit1 cause unknown ..... . ..... 
June 5 Bluefield S11ort circuit caused by bird at Grant 

Street bridi,e ..•....... . ........ . .. 
June 8 K eystone • Loco. No. 2,5 I 0, oil circuit breaker blew 

up due to resistance grounding in 
breaker ...............•........... 

Junel3 Bluefield Pit Short- circuit, caused by opening yard 
switch with power on locomotive 
transformer ........... . ........... 

June 14 Bluestcne Short circuit caused by raising of panto-
graph with one ground hook in ....... 

,June 15 North Fcrk Loco. No. 2,507 wrecked pantograph 
coming out c,f Byrd Yard. Bad track. 2 45 

June 17 F.ckman Yard Loeo. No. 2,507, breaker blew up ....... 
June 19 S"-itchback Short circuit, caused by wreck in S\\-iteh-

back Ho1lc"· ... . ........ . ... .. 
(Table continued -~n- next ·pane) 
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TABLE I-LOG OF LINE TROUBLE-(Contlnued) 

Date Place 
June 27 Eckman 

June 27 Bluefield Yard 

June 27 Houston 

. June 30 Coaldale 

.July 2 Vivian 

July 3 Maybuery 

July 9 Bluestone 
July I I Bluefield 
July 11 Vivian 
July 12 Bluefield Yard 
July 24 Graham 
July 26 Nemours 

July. 28 Bluefield Yard 

Aug. 8 Empire 
Aug. 13 Pulaski 

.Aug. I 8 Keystone 

Aug. 2 I Dana' Branch 

.Aug. l2 North Fork 
I 

.Aug. 24 Flat Top 
Aug. 24 Simmons 

Aug. 28 Ruth 

Aug. 30 Flat Top 
Sept. I Ennia 

Sept. 7 Bluefield Pit 
Sept. 12 Bluefield Yard 

.Sept. 12 Eckman Yard 

-Sept. I 3 Vivian 

Sept. I 5 Bluestone 

Sept. 16 Dluelield Pit 

Sept. 27 BluelieldjYard 

Nature of Troubla 
Loco. No. 2,501 wrecked pantograph on 

eastcndNo. l0track. Badtrack .... , 
Insulator on No. S track, east of Grant 

Street flashed, due to activities of 
eparrow .. ...•..................... 

Dead end.inaulators tlashed on Houston 
outlet, due to lightning ............. . 

High-tension cable on Loco. No. 2,508 
grounded in conduit .••.. .........•. 

Loco. No. 2,507 wrecked No .. 2 panto­
graph on crossover to old marnhne .••. 

Feeder burned In two, probably due to 
lightning .... .. •.••............. ... 

Switch closed on ground on pit ...•.• . .• 
Short circuit.due to lightning ......•..•• 
Fire on top of high-tension oil breaker.,. 
Short circuit, cause unknown .......... . 
Wood stick broke lo two .............. . 
Loco. No. 2,508 reported lightning 

struck ce.b, tlashjnginsulators ... •.... 
Yard crew ran Loco. No. 2,506 onto 

grounded line at freight house ....... . 
Trolley burned lo two at Emp\re outlet ..• 
Loco. No. 2,503 wrecked No. I panto­

graph, due to bad track .....•....... 
Fireme.n burned, putting up pantograph 

on Loco. No. 2,510; climbed on roof 
of cab ..•.......••......•..•.•.... 

Loco. No. 2,508 wrecked pantograph, 
due to wood pole splitting and allow­
ing dead end to elack off . •••••••..•.• 

Loco. No. 2,508 wrecked pantograph, 
cause unknown . .................. . 

Set of insulators flashed ........•...... 
Tree fell across line: e.leo three ineulators 

ti ashed, due to lightning ..... ....... . 
Loco. No. 2,,510 knocked horn off panto-

graph ...•....••. .. . .........•. .... 
Loco. No. 2,501 bualineburnediotwo ...• 
Loco. No. 2,509 wrecked No. I panto-

graph at Ennis crossover . .......... . 
Motor run onto 11:rounded line ......... . 
Loco. No. 2,502 wrecked pantograph, 

No. JO track, west yard, ran eogllle 
onto non-electrified track ........... . 

Loco. No. 2,509 wrecked No. I panto­
graph on No. 6 track; pantograph out 
ofhne ...........•........•........ 

Loco. No. 2,503 wrecked No. I panto-
11:rapb oo No. 5 track in Vivian Yard. 
Bolt came out of clip ............... . 

Loco. No. 2,501 ran onto non-electrified 
track ......... .•. ...... ..... ...... 

Switch opened on pit track with loco­
motive spanning breaker .•..•....... 

Loco. No. 2,510 "Tecked pantograph on 
crossover at passenger station .. .. ... . 

Delay 
Hro. Min, 

3 30 

55 

50 

30 

45 

20 
10 

4S 

2 15 

25 

storm of Aug. 24 was a severe one, causing a tree to 
fall across the line, as well as three insulators to flash, 
but with no delay to traffic. The worst that the light­
ning did was usually to flash insulators, although in 
one case the burn-off of a feeder may be attributed to 
this cause. 

In the electric zone it was not possible to use the 
ordinary rope "ticklers" which are customary on steam 
railroads to indicate to trainmen on the roofs of the 
cars that a tunnel or a low bridge is being approached. 
Instead, a reed fishpole hinged to the catenary side 
eolumn is substituted. This extends over the track in 
such a position that the pantograph of an approaching 
train strikes it and causes it to swing parallel to the 
track. Occasionally in striking the pole the pantograph 
breaks off·'a piece of it, which drops down on the roof 
and grounds the pantograph. This is particularly true 
during heavy rainstorms. A total delay of three and 
three-quarter hours was attributed to this cause. 

The smoke' and steam from steam engines caused 
difficulty on four occasions, a negligible number in 
view of the fact that all passenger and freight trains 
go through the electric zone behind steam engines. Two 
engines popped off under insulators, one short circuited 
the 44,000-volt line by means of smoke, and another 
flashed over an insulator and burned out a messenger. 
These four accidents account for more than a sixth 
of the total year's delay. 

Aside from the insulator troubles mentioned, the line 
insulators gave a good account of themselves. Occa­
sionally there was a flashover, usually with a trifling 
delay pr none, although an insulator flash early in 

Date Place 
Oct. 2 Eckman 

Oct. 6 Bluefield Pit 
Oct. 7 Powhatan 

Oct. 12 Bluestone 

Oct. I 2 Bluefield 

Oct. 16 Peerle88 
Oct. 22 Eckman 

Oct. 23 Bruefield 

Oct. 23 BTuefield 

Oct. 28 Bluestone 
Oct. 29 E lkhorn 

Nov. Pin Hook 

Nov. 9 Coaldale 

Nov. 24 Eckman 

Nov. 25 Eckman 

Nov. 26 Eckman 

Nov. 28 Bluefield Pit 

Dec. Eckman 

Dec. 2 Eckman 

Dec. I 2 Eckman 

Dec. 19 Bluefield Yard 

Dec. 20 Eckman 
Dec. 26 Clift Yard 

Dec. 26 Dlu.,,tooe 

Nature of Trouble 
Loco. No. 2,509 wrecked pantograph oo 

No. 6track .................. .... . . 
Switch opened while motor was running . 
Set of insulators flashed over at Pow-

hatan Coke track ............ ...... . 
Loco. No. 2,505 burned wire in two oo 

Pocahontas Branch while etaodiog at 
tower ............. ............... . 

Solder melted out of terminal on dis­
connect switch lead and allowed lead 
to drop .......................... . 

Set of dead-end insulators flashed ...... . 
Loco. No. 2,500 wrecked pantograph 

No. 2 on cast cab commg out of 
Eckman Yard, due to bad track ..... . 

Loco. No. 2,507 " 'recked pantograph at 
Mercer Street Bridge .............. . 

Loco. No. 2,500 Y.TCcked pantograph on 
crossover at west end of No. 11 track 
in Bluefield Yard. Had knocked born 
off at Eckman .. .......... .... ... .. 

Helper shocked in Blueetone Yard ..... . 
Loco. No. 2,502 wrecked pantograph on 

Elkhorn Siding . . .... ..........•..• 
Loco. No. 2,502 flashed insulator on 

Lcf.~~tNf.af.~06 °Me~k~cij;S:~t,;graph at 
Coaldale crossover. Blew up May­
buery eubetation when breaker wae 
closed oo short circuit .. ..•.......... 

44,000-volt line burned ;,. two at 
Eckman, emoke from steam engine ...•. 

Wood stick tlasbed on crossover, weet 
end of Eckman Yard .............•.. 

Loco. No. 2,504 "Tecked No. I panto­
grsph east end of No. 10 track. Bad 
track .•..•. •...................... 

Trolley burned in two oo storage track. 
Improper handling of pantogrepb ..... 

Loco. No. 2,504 wrecked pantograph on 
No. IO track, east end of Eckman 
Yard . ... ......... . .. ............ . 

Loco. No. 2,504 wrecked pantograph on 
No. 10 track. Bad track and panto­
graph out of line .................•. 

Loco. No. 2,508 wrecked pantograph on 
No. IO track. Bad track ..•...•...... 

Set of Insulators tlasbed on lead. Engine 
No. 2,036 etaodiog under iosulatore 
popped off ................ ....... . 

Steady span burned in two ...••..•..•.. 
Cat climbed wood pole and bridged eet 

of insulators ....... .... .. ......... . 
Ineulator flashed on pantograph on Loco. 

No. 2,502. About ◄ ft. of messenger 
wire found on cab ............ .. ... . 

Delay 
Hn. Min. 

20 

so 

so 

30 

ss 

3 30 

30 

40 

2 35 

IO 

20 
45 

January did cause a three-and-one-quarter-hour delay. 
The regular inspection and renewal of insulators 
described in the article in the issue of this paper for 
Aug. 11, 1923, page 203, insures a minimum of insu­
lator troubles in service. 

Something over one-sixth of the total time of delay 
tabulated. may be charged to the burning off of contact 
and span wires and difficulties with switches and circuit 
breakers. The total for the year, however, is only ten, 
mostly minor troubles. 

Locomotive troubles, aside from the pantograph 
wrecks already referred to, were of minor importance, 
having caused less than five hours' delay during the 
year. These include pantograph insulator flashovers, 
circuit breaker failures and wiring burnouts. The 
number coming within this class is ten, or less than one 
a month. 

THE PANTOGRAPH IS THE MOST SENSITIVE PART 
OF THE EQUIPMENT 

The pantograph is naturally the part of the locomo­
tive which comes in for the most severe punishment. 
In construction it must be light and 'flexible to function 
properly. It is liable to injury from causes which 
have nothing to do with the electric equipment. For 
example, during 1922 nine pantograph wrecks were due 
to the track being out of alignment, another was caused 
by the splitting of a wood pole, another by the break­
ing of a driver spring, and still another by a pin falling 
out of an insulator. In another case a board from a 
bridge struck the contact wire and wrecked the pan­
tograph. A large proportion of the pantograph wrecks 
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TABLE II-SUMl\1ARY OF LINE TROUBLES 
CAUSING TRAFFIC DELAY 

:en~~ Nature of Trouble 
2 Insulators flashed on pantograph ......... ............. . 
2 Steam engine popped off under insulators ................ . 
6 Wrecked pantograph, cause not determined ..••.......... 
I Woodetickflaehed .................................. . 
2 Wrecks ............................................ . 
I Body span burned in two ............................. . 
3 Defect1veinsulaton ................................. . 
4 Ran onto non-electrified track ......................... . 
6 Defect on electriclocomotives .................. .. ..... . 
9 Bad track ........... ......... · ..................... .. 
2 Trolley burned in two ........................ ; ...... . 
I Steady epan burned in two .................... .... .... . 
4 Foreign material on locomotive roof. , .......... . ... , ; ..• 
7 MisceUaneous ............ .... ...................... . 
I Lightning ..... ............................. ... ..... . 

Delay to 
Movement 

Hr•. Min. 
I 55 
7 5 
9 10 

IS 
63 0 

I 15 
S 7 
3 35 
6 30 

16 20 
I 55 
3 45 
4 20 

13 9 
I 55 

occur at crossovers, where the overhead line has to be 
more complicated than on tangent track. 

In a few cases pantographs are wrecked due to thei!" 
own-defects, not more than three, however, during 1922. 
Occasionally one is injured through an unknown cause. 
On the whole, the pantograph is the cause of more 
delays than all other pieces of apparatus together. 

In spite of watchfulness on the part of employees of 
the electrified section, men will occasionally forget or 
misunderstand instructions, causing unnecessary delay 
or inconvenience. There were from fifteen to twenty 
cases last year which can be thus classified, but among 
them all they caused but a little more than three hours 
delay. Such accidents as raising a pantograph with 
the ground on another pantograph, raising a pan­
t ograph with a ground hook on it, opening switches 
with power on, running onto non-electrified track or 
grounded line, etc., illustrate this class of trouble. 

The log includes the result of a train wreck which 
caused a total delay of sixty hours. One signal bridge 
and one tubular bridge were knocked down and a short 
circuit was caused by the wreck. 

The Readers' Forum 

Additional Information on Seel Wheel Mileage 
WASHINGTON RAILWAY & ELECTRIC CoMPANY 

WASHINGTON, D. c., Nov. 5, 1923. 
To the E ditors: ~ 

In the article appearing in the Aug. 18 issue of 
ELECTRIC RAILWAY JOURNAL under the heading "Wheel. 
Gear and Axle Practice" ( on page 250) is shown cer­
tain data in the nature of mileages obtained on our 
proper ty from different types of wheels for the year 
192'0. Since you obtained the figures as shown we have 
prepared similar statistics for the years 1921, 1922 and 
the first six months of 1923 which I think are more 
representative. 

The Davis wheels that were scrapped during the year 
1920 because of being unfit for further service were 
mostly put in service during 1918. Because of the 
stress of war conditions at that time, the factory did 
not turn out the high quality product that it is now 
doing. This directly affected the mileage obtained from 
the wheels of the Davis type that were installed during 
that year. 

The mileage shown as obtained from 31-in. rolled 
steel wheels during 1920, while correct, is also mislead­
ing because we did not commence the extensive use of 
rolled steel wheels until the spring of that year. We 
did have a few rolled steel wheels that were put into 
service in 1918 for experimental purposes, and during 
1920 four of these first wheels were scrapped because 
of being worn out. The average mileage for the four 
wheels was 90,000, but the mileage obtained from such 
wheel!'! does not conclusively prove that similar results 
will be obtained from such wheels when used exten­
sively. In the table below are shown the mileages of 
wheels on our property for the years 1920, 1921, 1922 
and six months of 1923. 

You will note from this that the Davis wheefs have 
steadily increased in mileage and decreased in cost per 
1,000 miles each year. In order to get the mileage shown 
for the rolled steel wheels it was necesary to remove 
them from service twice for turning, while in the case 
of the Davis wheels they were not removed after first 
installed until ready to scrap. This is decidedly in 
their favor. 

We obtain the mileage of wheels scrapped by keeping 
an individual card record for every wheel on our system 
from the time it is put into service new until it is 
removed and scrapped. The number of wheels by types 
and sizes that were removed and scrapped during each 
month is also compiled, which shows the total mileage 
actually made by the scrapped wheels. This divided by 
the number scrapped gives the figures used for average 
mileage. 

The reason we obtained better mileage from 30-in. 
Davis wheels than from 33-in. Davis wheels is because 
the latter are used entirely under 54,000-lb. cars ope_rat­
ing at :fairly high speeds and with frequent stops and 
severe braking conditions. The 30-in. wheels are used 
under cars weighing around 35,000 to 40,000 lb. in 
strictly city service. A large amount of our track is 
grooved rail with a very narrow groove which has only 
a-in. clearance over wheel flange. Consequently the 
rolled steel wheel flanges wear very fast on the back 
side of the flange, which necessitates frequent turning, 
resulting in low total mileage when worn out. The 
Davis wheel having a very hard flange does not wear 
anywhere near as fast as the steel wheel. 

R. D. VOSHALL, 
Superintendent of Equipment and B'uildings. 

WHEEL MILEAGES FOR THE YEARS 1920, 1921, 1922 AND FIRST SIX MONTHS OF 1923 
WASHINGTON RAILWAY & ELECTRIC COMPANY 

----:-:-Year 1920---~ ~----:.Year J92J--~ ~..:..--Year 1922----..., ~First. Six l\Ionths, 1923-. 
Coat per Cost per Cost per Coat per 

Typo of Wheel Average Miles 1,000 llliles Average Miles 1,000 Miles Average Miles 1,000 Miles Average Miles 1,000 Miles 
20-in. cast iron ..•..... 44,665 0. 15 47,051 0. I I 41,974 0. 14 43,222 0. 13 
22-in. cast iron ........ 41,841 0. 206 39,552 0. 18 38,221 o. 22 37,705 0. 19 

30-in. cast iron ..•..••. 41,009 0.276 36,700 0.27 35,300 0.32 37,069 0.24 
33-in. cast iron ..... ... 41,577 0.304 5),993 0. 17 39,005 0.25' 20,982 0.58 

30-in. Davis .....••... 48,725 0.688 66,559 0.41 91,278 0.30 )02,244 0.27 
33-in. Davis ..•....... 65,254 0. 559 71,651 0.46 79,076 0.41 90,997 0.38 

3 I-In. rolled steel ••.... 90,000 0.383 52,180 0.66 84,702 0.41 81,271 0.14 
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Maintenance of Equipment 
Selection of Waste for 

Motor Bearings 
BY HENRY S. DAY* 

Railwa y Department, ·w estlnghouse Electric 
& Ma nufacturing Company 

W ITHOUT good wool waste 
bearinJrs of motors and truck 

journals cannot be properly lubri­
cated, and the ratio between good 
and bad lubrication and good and 
bad waste•is about the same. Prob­
ably there is no one article in the 
storeroom of the electric railway 
that varies so in quality and grade 
as the waste used for packing bear­
ings. 

The amount expended for lubri­
cation which covers oil, grease and 
waste packing is only a very small 
percentage of the total .cost of 
equipment" maintenance, but poor 
lubrication causes a very large per­
centage of the troubles. Frequently 
a railway that has low lubrication 
costs has high costs for repairs. 
Many factors enter into poor lubri­
cation besides poor waste, and there 
are many opinions as to what con­
stitutes good packing. Years of 
operation have demonstrated that to 
feed oil properly and to prevent 
sagging the packing should be com­
posed of pure wool yarn with few 
short strands. Strands should not 
be less than 12 in. or 15 in. long, 
should also be of a good diameter 
and well mixed. Such wool yarn 
will feed oil and at the same time 
retain a resiliency sufficient to hold 
it in place against the journal with­
out sagging or matting. 

Many specially prepared types of 
packing waste are composed of 
various grades of wool yarn mixed 
with cotton strands and different 
kinds of fibrous substances. Some 
of these prepared packings give 
fairly good results. If the packing 
is of an inferior grade and has a 
high percentage of cotton and fiber, 
it cannot lift sufficient oil to carry 
away dirt, dust and foreign sub­
stances that all tend to shorten the 
life of the bearing and wear the 
journal. 

An additional cause of lean feed-

•Formerly !luper!ntendent of equipment 
Kansas City Railwa ys. 

l\Iontrenl's Crane Car Rend)· for Service 

ing in a mixed packing is the tend­
ency for · cotton and fibrous sub­
stances to bunch up and mat from 
vibration and thus introduce bar­
riers which break the path of oil 
in its upward flow and reduce the 
amount that reaches the journal. 
Mats or pads formed this way also 
catch and hold sand and dirt which 
cannot fall to the bottom of the 
housing or journal box. Cotton and 
fibers when they come in contact 
with a moving journal will also form 
a glazed surface which will fre­
quently cut off the oil flow. Another 
advantage of high-grade wool pack­
ing is that it can be washed and 
reclaimed and so be used over 
again. 

Bearing and journal wear is costly 
and the source of much trouble. 
Good packing, oil and grease are a 
comparatively small item in the 
operating cost, and a liberal use of 
the best that can be procured will 
prevent much expense and many 
failures. 

Well Constructed Crane 
Car for Montreal 

THE Montreal Tramways has re­
cently added a new crane car to 

the present work car t'quipment. The 
underframe was designed and built 
in the shops at Youville. It has an 
over-all length of 42 ft., width 8 ft. 
5 in. and 41 in. body height, with an 
over-all height over top of rotating 
crane cabin of 11 ft. 5 in. The low 
body height was necessary to give 
the required subway clearances. 

The body is of very rigid construc­
tion, consisting of two fish belly 
girders of ! -in. plate and 2½-in. x 
2½-in. x a-in. angles, connected by 
intermediate girders of ~-in. plate 
and 2½-in. x 2½-in. x a-in. angles and 
heavy channel box bolsters. The rear 
end is covered by the half-inch plate 
to which the base ring is fastened, 
this forming the bolster top plate, 
also tying the whole structure to­
gether and preventing any twisting 
of the body due to swaying loa~s 

Underfrnmlng of l"ii""e,,• Crune Car 
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when the crane is revolved. The the car and, when suitable, struts 
body and trucks are equipped with are inserted between underside of 
interlocking side bearings which car frame and the ground to give a 
transmit the load directly to the wider effective base. 
truck side frame, thus relieving the 
bolster of the lifted load. 

The trucks, which were built in 
the company's shops, are placed at 
27-ft. centers. They are of 6-ft. 3-in. 
wheelbase with 30-in. wheels and 
special axles. The front end is fitted 
with a 5 x 6-ft. cab for the motor­
man. 

A K-35 controller handles the driv­
ing equipment of four Westinghouse 
533 motors connected in series, series 
multiple, to allow for slow movement 
with a lifted load. The weight of 
the car equipped is Tl ,600 lb. 

The crane proper, which was pur­
chased from the Ohio Locomotive 
Crane Company, weighs 37,100 lb. and 
is driven by a Westinghouse 37-hp. 
type K motor. It has a lifting power 
of 17,000 lb. at 12-ft. radius, 12,000 
lb. at 15-ft. radius and 8,500 lb. at 
20-ft. radius, these limits being fixed 

~ by the stability of the whole struc­
ture on the limited Lase of the 4-ft. 
8½-in. rail gage. Much greater loads 
can be handled over the rear end of 

Maintenance of Bearings 
and Welding Practice 
\ 

BY 0. A. NORENE 
Assistant Ma ster Mecha nic Omaha & 

Council Bluffs Street R a ilwa y 

BOTH cast and malleable iron 
axle collars are being replaced 

with cast steel collars in Omaha. 
We are also discarding the cotter 
keys in all the collars and replacing 
them with plain locknuts which lock 
the screws rigid to the collar and pre­
vent the threads from wearing on 
both screw and collar. 

We are using cast steel axle 
shells, babbitt lined, on all our motors 
where a thickness of shell is ½ in. 
or over. The shells are machined in 
a specially designed jig in which they 
are held rigid without distorting 
them in any way. Two sets of jigs 
are used for each type of bearing, to 
permit the operator to change one 
pair of shells while the other set is 

being machined. The babbitting is 
done in a special mold where the 
bearings are cast finished complete 
with oil grooves. All halves are in­
terchangeable. It has not been found 
necessary to tin these shells, as 
anchors cast in the flanges and body 
of the shell are ample to hold the 
babbitt. 

REPAIRS BY WELDING 

For repair of broken truck 
frames, cast steel bolsters, motor 
cases or for any heavy welding we 
are using the thermit process. Ar­
mature shafts are welded in this 
manner if broken at the pinion end 
and if the winding is found to be in 
good condition. The weld is always 
made from 2 in. to 3 in. from the end 
of the pinion taper. This is done 
principally to get as large an area 
for weld as possible. 

Worn pinion fits and broken and 
worn keyways in armature shafts 
are built up with oxyacetylene 
torches and the shafts machined to 
standard sizes. We have discon­
tinued entirely the use of so-called 
liners of sheet iron, canvas or paper, 
and by so doing we have also elimi-

The Roadmaster Catches H-
"MR. REDFIELD, did you see And he takes it because he 

1 the editorial in this morn- h , b l G 
ing's Jinxvire Clarion, com- knows es een as eep. en• 

plaining about our track on Main eral manager of Jinxville Rail­
Street?" asked Charlie Riter, Mr. way says roadmaster's slack, 
Redfield's clerk, on the boss' arrival ness was responsible for 1·usti­
at the office. 

"Yes, Charlie, I did, thanks, but fied complaint of riders as 
I'm pleased to note that you take voiced in newspaper editorial. 
enough interest in the property to lnsistl that fault be acknowl­
call my attention to it. That track 
ought to have been fixed up long ago. edged and conditions rectified 
I'll see Tom Fairweather about it and makes deep impression 
today. He's roadmaster and it's his 
job to forestall such complaints. ·++~~••· 
Here's the s~perintendent; we'll see 
what he has to say. "Good morning, Tom. This morn-

"Good morning, Bill, I see the ing's paper says our Main Street 
Clarion's after us about our Main track might be improved. What 
Street track." about it?" 

"No wonder, Mr. Redfield, that "Sure, Mr. Redfield, it's the worst 
track's a disgrace. The joints are piece of track in town, but I don't 
the main trouble and they are awful. think they ought to roast us about 
John O'Neill and I learned some- it that way. I intended to patch 
thing about track at the Atlantic it up next spring." 
City convention that we ought to "Look here, Tom, don't you realize 
apply here. I wish you'd have Tom that if the public has good reason 
put in some of the welded joints that for a complaint like this it makes 
we've heard so much about." it mightv hard to maintain good 

"I'll see him today, Bill. Some- terms with our car riders?" · 
thing's got to be done. We must "Oh, it's just one of them young 
make a start anyway before next · re13orters who wanted something to 
Sunday. Charlie, get hold of Mr. complain . . . ." 
Fairweather as soon .as you can "Stop right there, Tom. You're 
and tell him to come to my office." all wrong. Gainway says there's 

On Fairweather's arrival the good reason for the comolaint and, 
G .. M. lost no time in coming to the as superintendent, he ought to know. 
pomt. Trouble with you is you're not keep-

ing up to the times. What kind of 
track joints have we on Main 
Street?" 

"Fish - plates; same as we've 
always used. I never took much 
stock in these newfangled joints." 

"Well, you've got to take stock in 
them from now on, Tom. You had 
better get yourself posted right 
away on these welded joints and 
jointboosters and one thing and 
another that Bill and John say 
stirred up so much interest at the 
convention. I want to put an ad in 
the Clarion telling the people of 
Jinxville that improvements are 
going to be made. If we've been 
slack, let's say so, but saying at the 
same time that we're going to fix up 
the track right away. We'll tell them, 
too, that we have done a lot of other 
things to improve service on this 
prooerty in the last year. 

"Now don't fall down on this job, 
Tom, even if you have been work­
ing here for thirty years . . You can 
keep up to date if you'll read the 
JOURNAL and think and keep up 
with what other people are doing. 
You know I don't want to get a new 
roadmaster unless I have to. Let 
me know tomorrow what we ought 
to do on Main Street and how soon 
we can get it done, so I can write 
my advertisement." 

"I guess maybe you're right. Chief, 
I have been a little slack. I'll get 
right after this." 
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nated almost all the loose pinion 
trouble we used to have. No attempt 
is made to build up the worn bear­
ing surface on an armature shaft by 
welding. When worn down too 
small, a seamless steel tubing is 
shrunk on to bring the shaft to 
standard size. 

Reducing Exposed Pole 
Hazard 

THE trolley pole shown in the 
accompanying illustration is_ lo­

cated in the plaza at the entrance 
to Prospect Park, Brooklyn. It had 
to be set well out toward the center 
of the plaza in order to support the 
overhead work at the intersection of 
two streets, on both of which there 
were electric railway lines. In .this 
location it was in constant danger of 
being struck by passing vehicles. In 
order to make the pole conspicuous 
at night as well as during the day, 
a cluster of ten lights was installed 
at the top of the pole. Then to make 
it stand out even in the daylight it 
was painted, in accordance -with a 
city ordinance, with alternate white 
and , black stripes for a distance of 
approximately 12 ft. above the 
ground line. 

It was further protected by a cast-

iJ>.--------· 

A Thrice-Protected Pole 

iron wheelguard at the base of the 
pole. This wheelguard will deflect 
wheels of passing vehicles to one 
side and greatly lessen the blow as 
well as cause the wheel to be struck 

· rather than the body of the vehicle, 
so that if the automobile or wagon 
were damaged it would be in a part 
that would not also cause injury to 
any persons who might be riding in 
the vehicle. 
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Automatic Control for 
Shop Compressor 

BY H. COWEN 
General For em a n New York Ra ilways, 

New York, N. Y. 

;\T THE Fiftieth Street shops of 
.r\the New York Railways com­
pressed air for hoists and pneumatic 
tools was supplied · by a "Platt" 
straight-line, single-stage, double­
acting compressor, driven by duplex 
belts from an overhead countershaft 
belted to a 75-hp. motor. This com­
pressor had been in operation over 
twenty years and increased demands 

Arrangement of Equip­
ment ·and Piping for 
Automntlc Control of 
Shop Air Compressor 

E 

General Electric type MC Westing­
house 275 line switch, conductor's 
valves, fender trip cylinder and a 
standard 5-in. check valve were 
piped, as shown in the accompanying 
diagram. 

Referring to the diagram, A is the 
inlet to the compressor, B the dis­

· charge to the reservoir, Can unload­
ing connection, D a check valve con­
trol line, E the connection from the 
reservoir to an electropneumatic line 
switch, F the line switch and G the 
discharge to atmosphere. During 
compressor operation, the line switch 
F is de-energized and the conductor's 

. -L ',Un/oad1n9 /me - C 
'Check ya/ve 01scht1rtje 

to atmos­
phere-· 
-G 

,,,,.,,...,,,,, 'Tr,p arm -J 
Electro pnevmatic 
t,i,e switch - I" 

for air imposed excessive duties on 
it and necessitated the use of larger 
supply reservoirs. The only ones 
available were ample in size for 
maximum requirements, but exces­
sively large for the normal shop 
needs. This resulted in the com­
pressor running idle for a major 
portion of the days and caused 
overheating. 

Frequent shutdowns were neces­
sary for repairs, such as renewing 
main and crankpin bearings, cross­
head gibs, inlet and discharge valves 
and seats. The two latter resulted 
from deposits of carbonized oil, 
caused by excessive temperatures. 
These troubles were not anticipated, 
as an unloading device formerly part 
of the compressor and connected in 
the inlet pipe was expected to con­
trol the compressor operation during 
rush and normal periods. Its func­
tion, however, was merely to restrict 
the inlet flow of air and it did not 
eliminate idling, with its attendant 
waste of power and rapid wear of 
parts .. Automatic control was there­
fore added by the use of several 
spare air-brake parts. A shop-mstde . 
automatic controller was used for 
stopping and starting the compressor 
motor, at a minimum reservoir pres­
sure of 40 lb. and maximum pressure 
of 65 lb. These, together with the 
spare air-brake parts, such as the 

valve is closed, which prevents the 
escape of air from the compressor 
cylinder to atmosphere. When the 
air pressure in the supply reservoir 
reaches the required maximum of 
65 lb. the G.E. governor, previously 
adjusted, opens the main motor cir­
cuit and the compressor comes to rest. 

As air is consumed the reservoir 
pressure diminishes to 40 lb., when 
the governor cuts in and closes the 
motor circuit, simultaneously ener­
gizing the magnet valve in F so that 
communication is established be­
tween the reservoir and the con­
ductor's valve trip cylinder. This 
moves the trip arm J upward and 
opens the conductor's valve so that 
a rapid release of the air confined in 
the compressor cylinders occurs, 
which removes the resistance against 
starting. Without this arrangement, 
proper acceleration of the compressor 
was impossible because both the mo­
tor and countershaft belts slipped 
and in many instances these were 
damaged. 

After the motor circuit is closed, 
the automatic contactors on the 
switchboard gradually cut in resist­
ance as the acceleration progresses. 
When the magnet valve in F is de­
energized, the trip arm J drops and 
closes the conductor's valve and the 
atmospheric discharge line from the 
compressor cylinder. Air now passes 
through the main discharge and 
check valve into the main supply re­
servoir. 
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The check valve K functions only 
during the acceleration period, when 
air passes from the unloading pipe 
to the cylinder H, which contains a 
piston and rod integral with the 
check valve stem. By adjusting the 
screw pressure on a coil spring as 
shown in the enlarged section of the 
check valve the air pressure, for com­
pleted acceleration, is regulated. 
When the piston moves up the check 
valve is held open, allowing air to 
flow from the compressor to the sup­
ply reservoir. This eliminates pound­
ing of the check valve on its seat. 

To prevent a general discharge 
of air from the supply reservoir 
through the unloading and atmos­
pheric lines, at the instant of start­
ing, a conductor's valve L with a 

multiplying lever is connected to the 
check valve control line, so that the 
air in the check valve cylinder dis­
charges to atmosphere and allows 
the valve to seat before the main 
conductor's valve opens. 

A series of tests made after in­
stalling this apparatus showed that 
during 50 per cent of the working 
day the compressor was not required 
to operate. The reduction in power 
consumption and the elimination of 
shutdowns have produced a substan­
tial saving. Furthermore, renewals 
of main valves, seats, bearings, etc., 
have not been necessary during the 
past two years, and an improved 
shop output has resulted from the 
successful operation of the com­
pressor. 

,~111 
New Equipment ~vailable 

1~111 

Truck-Mounted, Electri­
cally Driven Compressor ,..ro MEET the demands of elec-

tric railway track departments 
for an electrically driven air com­
pressor, which can be readily and 
conveniently moved about, the 
Ingersoll-Rand Company, New York, 
N. Y., is placing on the market a 
new type 20 equipment shown in the 
accompanying illustration. A stand­
ard Ingersoll-Rand duplex air com­
pressor, with 5-in. x 5-in. cylinders 
and having a capacity of 91 cu.ft. 
piston displacement per minute, is 
direct-connected to the compound~ 
wound direct-current motor used for 
driving. 

The motor obtains its current 
from the overhead trolley · and is 
designed to operate at practically 
constant speed within a range of 
400-600 volts on the trolley. This 

takes care of the voltage variation 
commonly experienced in electric 
railway service and maintains the 
capacity of the outfit under prac­
tically all conditions. This outfit 
has sufficient capacity so that it 
will operate four tie tampers or two 
paving breakers. 

The use of an electric drive which 
can be operated directly from the 
overhead trolley supply is a particu­
larly attractive feature to electric 
railway track men, and the constant 
speed feature is of advantage. The 
type 20 equipment is offered either 
ready for mounting on any stand­
ard Ford truck or complete with 
truck as specified. Some companies 
have found it convenient to make 
use of old motor trucks with this 
unit, as the amount of actual travel 
in miles which such a unit is re­
quired to make is comparatively 
small. 

Air Compre•sor for Trnckwork ~Ionnted on Truck 

Continuous Thermostatic 
Wire for Fire Alarm 

Systems 
AN AUTOMATIC fire alarm sys• 
fl tern applicable to railway car­
houses, substations, etc., is mar­
keted by the Fire Detecting Wire 
Corpor-ation, New York, and is said 
to possess several advantages over 
other systems now widely used. It 
consists of various circuits of con­
tinuous thermostatic wire, each con­
nected with a centrally located con­
trol panel and with alarm gongs. In 
the event of fire, or even of undue 
heat, an alarm will be given before 
the fire has become dangerous. This 
thermostatic wire consists of a core 
of special fusible alloy covered with 
a protecting metal jacket having a 
narrow open seam. Superimposed 
upon this is a permeable wrapping of 
cotton yarn which provides insula­
tion between the core and an outer 
conductor of spirally wound brass 
tape. On top of this is a layer of 

/ Inner conductor~ 
Fusible olloy---- Prolt'cfing metal jacket 

Outer conductor--,,._ 

Morker---­

Specially treoted 
outer bra,ct·--

--· with open seam 

• Outer ,i,sulafion 
,
11

; f varnishecl combric 
~- ~" 

Thi• .Shows the 
Construction of the 
Thermo•tatlo ,v1re 

varnished cambric to protect the 
wire against grounding and a var­
nished cotton braid outer covering to 
give mechanical protection. 

The soft metal in the interior of 
the wire has a fusing temperature 
of 160 deg. F. The wrapping mate­
rial outside, however, has a retard­
ing effect equivalent to about 20 de,1s., 
so that the actual fusing temperatu.re 
of the wire is about 180 deg. under 
normal conditions. Under a very 
slow heat the fusing point is reduced 
to approximately 160 deg., because 
the whole mass has time to become 
thoroughly heated. 

When the metal core fuses, it 
spurts through the Eeam in the pro­
tecting cover and through the per­
meable insulation, making electrical 
contact with the outer conductor of 
brass tape. This shunts out a re­
sistance, and the alarm box, indi­
cator, etc., give their warning. 

Although the fusing point of the· 
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metallic alloy is theoretically about 
the same as that for sprinkler heads, 
nevertheless experience has demon­
strated that the alarm will always 
be sounded some time before the 
sprinkler system operates. The rea­
son for this is that the metal pipes 
of the sprinkler system and the 
water contained therein tend to carry 
away the heat from the sprinkler 
head and thereby postpone its 
melting. 

A supervisory current passes con­
tinuously through all parts of the 
system, including the core and brass 
wrapping of the wire. Any interfer­
e~ce with"'this supervising current, 
such as that caused by an open cir­
cuit, results in a trouble signal. 
False alarms have been eliminated. 

Wires are spaced about 10 ft. 
apart or approximately the same dis­
tance as sprinkler pipes. A single 
circuit may contain from 1,000 to 
1,500 ft. of thermostatic wire. With 
the 10-ft. spacing 1,000 ft. of wire 
will protect 10,000 sq.ft. of floor area. 
When desirable smaller sections may 
be used, giving a finer allocation of 
alarm. 

An interesting possibility in the 
thermostatic wire is its use in auto­
matic substations. Stations may be 
wired not only for fire but for pro­
tection against overheating of trans­
formers and other apparatus. The 
i11stallation of the thermostatic wire 
makes it .possible to sound an alarm 
and automatically shut the station 
down in case of fire or the overheat­
ing of any of the equipment, which 
is particularly desirable for older 
type manually operated stations. 

New Switch Provides Un-
broken Main Line Rail 

A TYPE of switch which embodies 
several new features is being 

marketed by the Railway Safety 
Equipment Company, Inc., Philadel­
phia, Pa. It is called the Freeburg 
Heel-less Safety Switch. The throw 
is made through the medium of a 
camshaft set in the switch block. 
This operates two tongues vertically. 
The use of two tongues eliminates 
the usual heel of other type switches 
and provides an unbroken main-line 
rail as well as unbroken curved rail. 
One tongue counterbalances the 
other, so as to provide for a simple 
and easy throw, whether by hand or 
automatic operation. The elimina­
tion of the heel prevents pounding 
which results in breaking down the 
switch bed. Excessive noise, as well 
as wear and tear on car equipment, 
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at the base of the rubber tire. This 
loose ring is machined at an angle 
and is mounted in a manner similar 
to that used for holding piston rings. 
It is held in position by six ¾-in. 
hardened steel bolts with sector­
shaped heads. These fit into a milled 
slot in the loose rim. 

Another design of rim construc­
tion is for use on a standard Ford 
truck. With this construction a 
pressed steel rail rim is attached to 
the wheel rim, the steel rim replac­
ing the ordinary detachable rim gen­
erally used with rubber tires. An 
accompanying illustration shows the 
type of construction and method of 
fastening. 

The l\Iovh1g Part of This Switch Consists of 
Two Tongues nnd a Camshaft 

Non-Magnetic Cast Iron 
for Resistance Grids 

N ON-MAGNETIC cast iron has 
been produced by Messrs. 

Ferranti, Ltd., Lancashire, England, 
and has been patented by them in 
Great Britain and the United States. 
Its registered name is "Nomag." 
The magnetic permeability is prac­
tically the same as brass, while its 
electrical resistance is 50 per cent 
greater than ordinary cast iron. 
This combination in one metal is of 
advantage in electrical machinery 
construction. an increase of tem­
perature causes ~ slight reduction in 
the permeability of the metal. 

is also reduced. When thrown for 
either the curve or main line, the 
tongues are locked in position and 
the vertical action of the tongues 
between solid steel centers prevents 
splitting of switches. 

Wheels for Either Road or 
Rail Service 

AWHEEL system which can be 
converted from that used on 

highways to a form suitable for op­
erating on rails is described in London 
Engineering for Oct. 12. The d~vice 
is being manufactured under the 
trade name of "Motorailer" by the 
Motorailer Transport Company, 
Ltd., London, England. Two appli­
cations of the system are now in 
service. 

One design shown in the accom­
panying illustration consists in using 
a motor wheel of the rail-car type 

Mn:lwht!e/ 
rim"\, 

I 

!Jush Existing \ 
) krdho/1 / 
' I ' I ' 

\\' heel Rim Df'•l,:-f! for U•e on EHher 
Truck or Ro1ttl 

made of high carbon steel. To con­
vert this to a form suitable for road 
service, a tapered loose rim is used. 
This slips over the mafn rim of the 
wheel and forms an intermediate 
member between it and the steel ring 

The mechanical properties gen­
erally are the same as cast iron, but 
Nomag has advantages in greater 
toughness and malleability, which 
are observable both in its high trans­
verse deflection and in its resistance 
to shock. These qualities render the 
metal peculiarly suitable for resist­
ance grids, especially when used for 
electric railway purposes. 

In the design of electrical ma­
chinery and apparatus non-magnetic 
metals such as brass, gunmetal and 
aluminum are used where an alter­
nating or rotating flux is present, in 
order to avoid hysteresis. The metals 
are not only relatively expensive 
but, as they are good conductors of 
electricity, they are susceptible to 
eddy currents. 

The new metal is similar in ap-
. pearance to ordinary gray cast iron 

and can be cast with the same 
facility and with the ordinary foun­
dry equipment, although its shrink­
age is -h in. per foot as compared 
with ¼ in. per foot for ordinary cast 
iron. )t compar~s very favorably 
with ordinary cast iron in machin-
ing. 
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Association News & Discussions 

Progress in West Virginia Railway 
. Electrification* 

BY STEPHEN Q. HAYES 
Gener a l Eng ineer "\Vestlnghouse Electric & 

:Manufac turing Compa ny 

W EST VIRGINIA is one of the $500,000,000 at an additional capital 
most important states of our outlay of $1,250,000,000. 

country from a power development Electrification of the railroads and 
standpoint, and must be considered as a direct connection between them and 
a pivotal point around which will doubt- the power resources available will be 
less center a large part of the super- considered by the Giant Power Survey 
power system that may ultimately tie Board of Pennsylvania. One-third of 
together all the Eastern and Southern the present railroad haulage in Penn­
sections of the United States. sylvania is coal. By eliminating much 

The coal deposits of a single county of this low-grade freight the railroads 
of West Virginia if sold at $2.50 per will be free for other purposes. 
ton would clear off the national debt The electrification of the Elkhorn 
of the United States. The water pow-· grade on the Norfolk & Western Rail­
ers of West Virginia have been prac- way has now been in service for such 
tically untouched, as the demand for a !ength of time that the benefits a~e 
power in the sections near such power fairly well known. The purpose of this 
sites has not warranted development. substitution of electricity for steam was 
It most cases it has seemed more eco- to increase the capacity of the rai"way 
nomical to generate the power by steam line by materially reducing the time 
used in local power plants or in larger required to handle trains, and also t o 
stations transmitting to the point of provide a more economical and effi­
utilization. Later it may prove highly cient service over the heavy grades. 
desirable to develop all possible water With this end in view, the electric loco­
power so as to conserve the supply of motives were designed to handle the 
coal, and to transmit power electrically heavy freight trains up the grade at a 
from such water-power plants to points running speed of 14 m.p.h. as compared 
where it can be utilized advantageously. with about 71 m.p.h. under steam oper-

The demand for West Virginia's coal ation. 
for domestic and foreign use is such 
that anything that may be done to 
improve the coal-handling facilities of 
the important railways traversing the 
state is of vital importance to all users 
of coal. The Norfolk & Western Rail­
way has already electrified its Elkhorn 
grade, relieving the congestion formerly 
existing at that point and greatly in­
creasing the possibility of coal ship­
ment ov·er that railroad. The Virginian 
Railway is now arranging an extensive 
electrified section, while the Baltimore 
& Ohio and Chesapeake & Ohio rail­
ways are laying their plans for sim­
ilar work. 

The report of the Hoover super-power 
conference brings out the advantages 
to be gained by interconnection, and 
great economies in distribution through 
the interchange of loads between neigh­
boring systems, securing a reduction of 
the amount of reserve equipment needed 
by having a better load :factor. In the 
super-power survey made in the North­
eastern States under the direction of 
W. S. Murray, it was calculated that 
the super-power systems proposed would 
conserve about 50,000,000 tons of coal 
per annum, with an annual saving of 

• Abstract of a paper presented at the 
Charleston meeting of the W est Virginia 
Public Utilities Association, Nov. 9, 1923. 

Two ELECTRICS Do THE WORK OF 
THREE STEAM LOCOMOTIVES 

The coal trains formerly handled in 
this service weighed 3,500 tons and 
were hauled up the grade by three 
Mallet steam locomotives. Two of these, 
a road engine and a helper, were used 
over the entire division. The third 
engine located at the rear served as a 
pusher at the 1.5 per cent and 2 per 
cent grades, and was cut off at the sum­
mit. Now a single electric engine is 
used over the electric division, and 2 

second electric engine is used as a 
pusher up the heavy grade. One elec­
tric engine, therefore, takes the place 
of two Mallets over the division; and 
two electric engines take the place of 
three Mallets up the grade. A 4,800-
ton train has been hauled in this man­
ner. The constant-speed feature of the 
locomotive is considered a decided ad­
vantage in dispatching traffic through 
the single-track tunnel. 

In all cases, the electric locomotives 
handle the train at approximately 
double the speed obtained with steam. 
On the 9-mile grade between Cooper 
and Graham, where the maximum rise 
is 0.4 per cent, and some stretches are 
level, the speed of the electric locomo­
tive is 28 m.p.h. 

• 

The electric installation was designed 
for handling a daily total of twenty 
eastbound trains of 65,000 tons over 
the division, and ample provisi,on was 
made for additional traffic and exten­
sion of the electrified track when re­
quired. 

A notable achievement on this elec­
trified section was the handling of 
90,000 tons eastbound over the Elk­
horn grade and through the single 
track tunnel at the summit in a single 
day. 

The increased train speed and reduc­
tion in road delays obtained with the 
electric locomotive have greatly in­
creased the track capacity on the moun­
ta in grade section. The officials of the 
Norfolk & Western Railway have stated 
that the electrification apprcximat~ly 
doubled the track capacity of the elec­
trified section and that the capacity of 
their entire system has been materially 
increased due to the speeding up of 
traffic on the grade section. · 

Another notable railway electrifica­
tion of vital interest to West Virginia 
is that of the Virginian Railway, which 
has been recognized as a leader in mass 
transportation. This railroad is today 
operating the heaviest trains in the 
world with the most powerful steam 
locomotives. It is handling approx­
imately 7,000,000 tons of coal per year, 
but the potential capacity of the mines 
it serves is far in excess of this amount 
and extensive new mine developments 
are under way. 

The initial electrification of this r.ail­
way will extend from Mullens, W. Va., 
where the coal is collected from nearly 
all of the mines served, over the heavy 
grade section to Roanoke, Va. There 
is an equivalent 2 per cent grade for 
approximately 10 miles just east of the 
western terminus of the electrification. 
This hill section is double track, but 
the remainder of the line is single track. 
The electrification will cover a route 
distance of 132 miles, and the track 
mileage to be electrified is approx­
imately 213. 

Under the present plan of steam 
operation, trains of maximum weight 
of 5,500 tons are hauled from. the 
Elmore yard to the top of the hill at 
Clark's Gap with two Mallet pusher 
engines of the 2-10+10-2 type and a 
road Mallet engine of the 2-8+8-2 
type. The speed on the heaviest grade 
section is 6 to 7 m.p.h. From Clark's 
Gap to Princeton, this train is handled 
by the road locomotive. At Princeton, 
which is an engine terminal, trains of 
a maximum of 8,500 tons are made up 
and taken east to Roanoke with the 
same road engine and a helper out of 
the Princeton yard, and up the Alle­
gheny mountains from Whitehorne to 
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Merrimac. These Mallet pusher en­
gines have a tractive power rating of 
147,000 lb., operating compound, with 
a weight of 617,000 lb. on their drivers, 
and a total weight of engine and ten­
der of 898,000 lb. The Mallets used as 
road engines have tractive power rat­
ing of 101,000 lb. 

With the contemplated electric oper­
ation, trains of 6,000 tons will be han­
dled from the Elmore yard to C'ark's 
Gap with one road locomotive and one 
pusher, each being composed of three 
cabs or units. The speed will be 14 
m.p.h. At Clark's Gap trains will be 
filled out to 9,000 tons, and the road 
locomotive will take this train all the 
way to Roanoke without a helper at a 
speed of either 14 or 28 m.p.h., depend­
ing on the grade and alignment con­
ditions. 

Each locomotive unit will weigh ap­
proximately 200 tons, and the weight 
per driving axle will be 75,000 lb. Each 
unit will have a continuou!; rating of 
1,700 hp. at 14 m.p.h., and 2,000 hp. at 
28 m.p.h. These electric locomotives 
are of the so-called split-phase type, 
similar to those used on the N. & W. 
Power is supplied from a sing:e-phase 
trolley at a frequency of 25 cycles at 
either 11,000 or 22,000 volts. 

Since the driving motors of these 
locomotives are of the induction type, 
the locomotive automatically becomes a 
generator and returns power to the 
trolley when the train tends to drive 
the motor above synchronous speed on 
descending grades. In this case, the 
speed rises slightly with load, but the 
total variation from maximum load 
motoring to maximum load generating 
is only about 10 peri cent. 

TURBO-GENERATING STATION TO 
SUPPLY POWER 

Power for the .Virginian electrifica­
tion will be supplied from a steam 
turbo-generating station to be installed 
by the railway on the New River at 
Narrows. The initial capacity of this 
plant comprises four units, each with 
a maximum rating of 15,000 kw. 

Two single-phase, 88,000-volt trans­
mission lines carried on steel towers 
will supply outdoor transformer sta­
tions along the right-of-way, where the 
voltage will be stepped down for the 
trolley supply. 

The initial power supply equipment 
will be sufficient for handling approx­
imately double the present tonnage and 
sufficient for a maximum day traffic of 
60 per cent in excess of the average 
corresponding to that figure. 

Moreover, while three locomotive 
units will normally be coupled to form 
a service locomotive for handling 
9,000-ton trains initially, the locomo­
tives are so designed that four units 
may be coupled to handle 12,000-ton 
trains when the rolling stock is im­
proved so that trains of that weight 
are feasible. 

Power is to be supplied from a single­
phase trolley at a frequency of 25 
cycles and 11,000 volts. The locomo­
tives and transformers and the distri­
bution system are so designed that 

when trains of 12;000 tons are handled, 
the trolley voltage can be changed to 
22,000 by making a simple change in 
the transformer connection. 

As the Virginian Railway and the 
Norfolk & Western Railway parallel 
each other for a considerable distance 
on either side of the New River and 
are only a short distance apart at other 
portions of their lines, the use of the 
same general scheme of e!ectrification 
on the two lines will permit the ready 
interchange of power between these 
systems in case of necessity and will 
allow each system to act essentially as 
spare capacity for the other. 

There is a tie connection between the 
Appalachian Power Company and the 
Norfolk & Western Railroad through 
the frequency changer equipment at 
Switchback, and there may be a sim­
ilar connection to the Virginian. The 
probable interconnection between the 
Appalachian Power Company and Vir­
ginian Power Company at Scarboro, 
and the future tie connection between 
the Virginian Power Company, the 
Kentucky-West Virginia Power Com-

pany and other power systems may 
ultimately lead to a general intercon­
nection of the railway and power sys­
tems throughout West Virginia and the 
neighboring states. 

In addition to the Norfolk & West­
ern, and the Virginian Railway, the 
Baltimore & Ohio Railroad has been 
seriously considering electrification of 
certain portions of their lines in West 
Virginia. At present, the general lim­
iting conditions for the B. & 0. are not 
due to conditions on the railway lines 
as they now .exist in West Virginia, 
but the terminal facilities at the ports 
on the Atlantic seacoast. Particular 
sections in West Virginia can be great'y 
improved by electrification. 

In a somewhat similar manner, ter­
minal facilities for the Chesapeake & 
Ohio Railway are possibly limiting fea 0 

tures rather than their lines in West 
Virginia. 

However, when the terminal facil­
ities of the B. & 0. and the C. & 0. 
railroads at the seaboard have been 
increased. it will then be advisable to 
increase their railway facilities. 

West Virginians Hold Annual Convention 

T HE Public Utilities Association of 
West Virginia held its eighth an­

nual convention in the Kanawha Hotel 
at Charleston, W. Va., on Nov. 9 and 
10. A number of papers of particular 
interest to electri~ railway men were 
presented. 

W. R. Power, general manager Ohio 
Valley Electric Railway, Huntington, 
W. Va., explained various methods of 
curtailing accidents caused by either 
mechanical or human errors. He urged 
every member to install every real 
safety device on machinery, as the cost 
would be but small compared to safety, 
and he urged that all see that the 
employees use the safety equipment 
provided for them. 

·Martin J. Insull, vice-president Mid­
dle West Utilities Company, Chicago, 
declared that the two most essential 
needs of the public utilities are favor­
able public opinion and finances to per­
mit them to provide the public with the 
service it demands. Most Americans, 
he said, were in what might be classed 
as a commodity business, which turns 
its money over several times in the 
course of a year, while the public util­
ities turned their money over but once 
in five years. Thus talk of profits in 
utility business to a commodity man 
was something he couldn't really under­
stand. Profits made him think of lower 
rates. 

The speaker said this was because 
utilities are a natural monopoly. The 
monopoly, which sometimes puzzled the 
public, was an economic-born thing, he 
said. Builders couldn't afford, to install 
two systems of gas, electric light and 
telephone. One was enough, and this 
creates the monopoly. To make this 
popular, companies must do more than 
pi;ovide the right kilowatt hours and 
legal service. The public naturally 
falls into ways of shopping around and 

is antagonistic to a monopoly, unless 
it was impressed with its benefits. This 
imposed a duty on the utility companies, 
Mr. lnsull said. 

Alexander Forward of the Virginia 
Corporation Commission, Richmond, 
Va., talked on "The Future of Public 
Regulation." He said he had yet to 
find a public utility problem of rates 
that could not be satisfactorily arbi­
trated on behalf of the public. 

Stephen Q. Hayes, Westinghouse 
Electric & Manufacturing Company, 
read a paper on super-power devel­
opment and railroad electrification 
which is abstracted elsewhere in this 
issue. 

Other speakers included J. A. Morris, 
district manager American Railroad 
Association, Cincinnati, Ohio, on "Rela­
tion of Railroads to Utility Commis­
sions"; W. B. Clarkson, general com­
mercial superintendent of the C. & P. 
Telephone Company, Washington, D. C., 
"Gaining Support of the Public"; 
Harry Reid, president Interstate Public 
Service Company, Indianapolis, Ind., 
"Electric Interurban Possibilities," and 
John S. Bleeker, who explained pub­
licity methods of the Indiana, Columbus 
& Eastern Railway. 

The association elected the following 
officers: C. H. Brues, Wheeling, presi­
dent; Mentor Hetzor, Moundsville, W. 
R. Power, Huntington, and J.E. Harsh, 
Charleston, vice-presidents; A. M. Hill, 
Charleston, treasurer, and Bliss Mc­
Crum, Charleston, secretary 

Pennsylvania Street Railways 
Association 

T HE Pennsylvania Street Railways 
Association will hold a convention 

at the Penn-Harris Hotel in Harrisburg 
on Dec. 4. 



November 17, 1923 ELECTRIC RAILWAY JOURNAL 871 

American Association News 

Executive Committee and made the suggestion that a com-

AN ENTHUSIASTIC meeting of the mittee of the railway association confer 
executive committee was held at with a similar committee of executives 

of the National Automobile Chamber association headquarters, New York, on 
Nov. 16. The members ·present were of Commerce for the purpose of con-
President Britton I. Budd and Executive sidering further the working out of the 
Secretary Welsh, C. D. Emmons, W. H. suggeSt ions. 

In regard to the invitation of th2 
Sawyer, R. P. St evens, J. H. Pardee, Society of. Automotive Engineers to co-
J. N. Shannahan, C. E. Morgan, F. R. operate in the development of stand­
Coates, J. H. Hanna, C. L. Henry, L. S. ards, it was recommended that this be 
Storrs, Paul Shoup, Gen. George H. referred to the railway engineering 
Harries, A. W. Brady, C. R. Ellicott, . t· •th • t t· t · t assoc1a 10n w1 ms rue 10ns o appom 
111. B. Lamberit for H. D. Shute, A. A. a committee for that purpose. Other 
Hale, Barron Collier, C. S. Hawley, matters of co-operation were left for 
H. A. Johnson, J. K. Punderford, E. M. the consideration of the above joint 
White and W. H. Hyland- committees to work out in conference. 

Mr. Pardee reported for the finance The executive committee adopted these 
committee that the association's finances recommendations. 
are in very satisfactory condition. A President Budd added to the report 
budget was recommended for 1924 and of this sub-committee that it was his 
approved by the executive committee. feeling that the bus manufacturers 
This carried with it provisions for an want the co-operation of the American 
increase in salaries of approximately Electric Railway Association. He said 
11 per cent for virtually the entire asso- that there is a very strong feeling that 
ciation headquarters staff, an increase the future great market for buses is 
in salary for the executive secretary, going to be through the electric rail­
the renting of additional floor space. ways. In time the railways are going 
The committee also made recommenda- to dominate the situation. If the man­
tions as to the investment of certain ufacturers generally realize that the 
surplus moneys. President Budd said great market for their product is the 
that he had had the Bureau of Com- electric railway field and find that their 
mercial Economics examine the condi- output is going to be taken there, they 
tions at headquarters, without expense will be inclined to co-operate with th~ 
to the association, and bad received a association in fostering the use of buses 
report which spoke very highly of the in non-competitive services. 
efficiency of the personnel and the man- Mr. Shoup expressed the view that 
ner in which work was being conducted, if the manufacturers are willing to co~ 
but criticised severely the cramped office operate, that is very good, but there is 
arrangement and lack of space for effi- no evidence of it yet in California. He 
cient operation. Mr. Budd said he said that much of the difficulty there 
thought it would be necessary for the has been caused by the granting of 
association to move to some other build- extensive credit by bus mamtfacturers. 
ing at the expiration of its present If they are willing to cease that sort 
lease, with the idea in mind of setting of thing the railways will be glad to 
up an office that would possibly serve co-operate with them, but whether this 
as a model for railway men to come to. is a fact is to be determined. 

_Mr. Steve_ns reported ~or the com- President Budd expressed the view 
m1ttee appomted to nommate a new that the association ought to have a 
mem~er of th~ executive c_o~mittee to continu:ng committee to study the 
fill his unexpired term arismg out of whole bus situation and the best way 
hi~ election as yice-president .. The com- · of working out the railway problems 
m1ttee rec?mmend~d the appomtment of jointly with the motor vehicle industry. 
~arry Reid, president Interstate Pub- The executive committee approved the 

1 
he Service. Company_, Indianapolis, and appointment of such a committee and 
the . executive committee approved. A President Budd named the following 
motion was made and adopted that it members: L. S. Storrs, chairman; C. D. 
w~s the sense of the executive com- Emmons, F. R. Coates, Paul Shoun, 
m1ttee that the election of a member A. W. Brady, J. G. Barry and M. B. 
of th~ executive committee to fill the Lambert. 
unexpired term of another member 

I should not be construed to prevent his Mm-YEAR MEETING AT ST. Lours 
re-election to fill one full term. MARCH 4 

Mr. Storrs reported for the special Mr. Lambert, reporting for the spe-
sub-committee appointed to consider cial committee on date and location of 
the association's relationship to the the Mid-Year Meeting, recommended 

. motor vehicle industry. Th·e commit- that St. Louis be selected as the place 
.· tee recommended that the executive and Tuesday, March 4, as the date. He 

committee accept the offer of the man- said that St. Louis has adequate hotel 
1 ager of the National Automobile Cham- facilities, is near the geographic center 

her of Commerce to organize a commit- of the railway field, and the conciitions 
tee of that body to co-operate with the in St. Louis are deserving of this honor 

· railway association for mutual benefit, more than any other city that has not 

recently been the center of an associa­
tion meeting. The executive committee 
approved these recommendations. 

President Budd requested authoriza­
tion to appoint two new committees, 
one on city operation and one on 
interurban operation to cover in a com­
prehensive way, so that it may be dis­
seminated to other member companies, 
information as to progressive operating 
methods and equipment, with the idea 
of speeding up the modernization pro­
gram in the industry. A more elaborate 
description of the organization of these 
committees will be published next week. 

Mr. Welsh reported that the Ameri­
can Committee on Electrolysis bad re­
cently met in Chicago to consider the 
advisability of renewing its work. The 
consensus of opinion was that the work 
should go on and a resolution was 
adopted authorizing Chairman Bion J. 
Arnold to communicate with each asso­
ciation having representation on the 
electrolysis committee and ask that it 
reaffirm the appointment of its repre­
sentative and its intention to support 
the work financially. The executive 
committee approved the continued sup­
port of the A.E.R.A. 

The executive committee discussed at 
some length the question of whether it 
should indorse the National Transporta­
tion I:r:istitute and encourage member­
ship of electric railway companies in 
that organization. Bert M. Robinson of 
the Transportation Institute was invited 
to speak before the committee and he 
outlined its purposes and answered vari­
ous questions. As there was insufficient 
time to give the matter full consider­
ation and as it was realized that the 
proposed work is an extremely impor­
tant one, action was deferred to a sub­
sequent meeting and President Budd 
appointed a special committee consist­
ing of P. H. Gadsden, C. D. Emmons, 
Paul Shoup, J. H. Hanna, F. R. Coates 
and W. H. Sawyer to give the matter 
further study and report back with a 
definite recommendation. 

Mr. Emmons reported for the com­
mittee on the Charles A. Coffin prize, 
recommending that an award of merit 
be sent to each contestant whose brief 
contained one or more contributions of 
special value to the industry; that the 
committee give further consideration 
as to which companies should receive 
these awards of merit; that a letter of 
appreciation be sent to each of the 
seventeen companies which took part 
in the 1923 contest; and that the briefs 
be edited and prepared for possible 
publication in book form at the expense 
of the association. The executive com­
mittee approved all of these recom­
mendations. 

President Budd was authorized to ap­
point a special committee on arrange­
ments for the Mid-Year Meeting. 

President Hyland of the Claims Asso­
ciation requested approval, which was 
granted, to appoint a new committee 
of the cfaims association which would 
undertake to bring about uniform grade 
crossing laws. 

The next meeting of . the executive 
committee will be on Jan. 18 at associa­
tion headquarters, New York, at 10 a.m. 
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The News of the Industry 

Los Angeles After Subways 
Railroad Commission Holds Hearing on 

Projected Subway System of Pacific 
Electric Lines 

The California Railroad Commission 
held a hearing in Los Angeles on Oct. 
29 on the application of the Pacific 
Electric Railway for authority to con­
struct a rapid transit subway in Los 
Angeles from its present Hill Street 
passenger terminal to Glendale Boule­
vard. The railway sought permission 
to proceed :with its original plan to 
construct the subway as proposed to 
come to street grade at its Hill Street 
terminal. 

The railway stated to the com­
mission that it had expended $800,000 
for rights-of-way and had the funds 
in hand to proceed at once with its 
original plan with the view of giving 
relief to the congestion on Hill and 
Sixth Streets in Los Angeles, and for 
the purpose of furnishing rapid transit 
service between Los Angeles and Holly­
wood, as well as San Fernando Valley 
points; that the subway would take 116 
interurban trains a day off of Sixth 
Street alone; that the work could be 
started immediately of digging the bore 
and completed within eighteen months, 
should the commission see fit to act 
favorably on the company's application. 

DIFFICULTIES BEFORE CITY 

As an alternative proposal the sug­
gestion was made that the eastern 
terminus of the proposed subway might 
be diverted southward to Pershing 
Square. The company explained that 
the alternative proposal was submitted 
primarily to meet prevalent views that 
such a tunnel ultimately should become 
part of a general system of subways. 

The city of Los Angeles in presenting 
its views to the commission indicated 
that many obstacles had to be removed 
before it could entertain further author­
ization of the terminus underneath 
Pershing Square. First, there were 
charter provisions to be met. In addi­
tion there were engineering problems to 
be overcome. It was outlined by the 
city's representative that Pershing 
Square would have to be excavated with 
steam shovels and then be remade, and 
if the requirements of the Park De­
partment were me·t the station in the 
park would be 35 ft. below the street 
level. 

It developed at the hearing that the 
board of engineers,' representing the 
city of Los Angeles, the Los Angeles 
Traffic Commission, the Los Angeles 
Railway and the Pacific Electric Rail­
way, had been unable to agree. This 
board was appointed thirty days ago to 

endeavor to bring about an agreement 
regarding a comprehensive subway sys­
tem for the city of Los Angeles. In 
the absence of such an agreement it is 
evident most any plan will be favored 
that can be carried out at once. 

It is stated that any comprehensive 
subway system would cost the city from 
$5,000,000 a mile upward with a total 
expense of $100,000,000 for from 20 to 
40 miles of line. 

Super-Power Plant for Davenport 
A super-power plant generating at 

least 200,000 hp., for consumption in 
the Tri-Cities and for long-distance 
transmission, will be located on the 
banks of the Mississippi River 2 miles 
above Davenport. Formal announce­
ment to this effect has been made by 
B. J. Denman, vice-president and gen­
eral manager of the United Light & 
Railways Company. 

Located along the right-of-way of the 
Clinton, Davenport & Muscatine Inter­
urban Railway and also along the line 
of the Milwaukee road, the power site 
will be easy of access for coal deliveries. 
It will also have river wharfage in case 
coal barge transportation on the Missis­
sippi from lower Illinois and Ohio River 
mines proves practical in. the future. 

The first section of the new plant will 
be 160 x 220 ft. in ground dimensions 
and 110 ft. in height, of concrete and 
steel construction with brick exterior. 
The initial capacity will be 35,000 hp. 

The engineering and construction 
work will be done by the United Light 
& Railways Company construction 
forces, the completion of the power 
plant and dam at Iowa City and the new 
power house at Fort Dodge making it 
possible to concentrate construction 
equipment and forces on the new Tri­
City plant. -------

New Public Service Plan 
Not Yet Ready 

Statements are unofficial which were 
made in the daily newspapers of Nov. 
12 and 13 indicating that the Public 
Service Railway contemplates putting 
sixty buses in operation at this time 
in northern New Jersey. As has been 
indicated before, the company has in 
preparation a new plan looking toward 
unified railway and bus operation in New 
Jersey, but it appeared unlikely on 
Nov. 14 that this plan would be ready 
to be announced for a week or ten 
days. Out of terms they thought 
might be included in the forthcoming 
statement by the company, the news­
papers of Nov. 12 and 13 built up and 
published a story that had the appear­
ance of having been obtained from 
official sources. 

Subway Amendment Carries 
Detroit Electors Approve Proposal to 

Permit Construction of Subway 
or Elevated Lines 

Two charter amendments carried at 
the Nov. 6 election in the city of 
Detroit have an important bearing on 
the city's street railway system. 

One amendment, called on the ballot 
the "Subway Amendment," allows the 
city to bond up to 4 per cent addi­
tional to all other purposes for the con­
struction of a rapid transit system, 
either subway qr elevated. The other 
amendment permits the Street Railway 
Commission to sell property and equip­
ment no longer needed by the system, 
and requires that the proceeds from 
the sale of such property be reinvested 
in other equipment and capital assets, 
0'" that it be so applied as to reduce 
the street railway's bonded indebted­
ness. Property now held by the com­
mission and regarded now as salable 
has an estimated value of $500,000. 

The Subway Amendment, which re­
quired a 60 per cent favorable vote, 
was ca1Tied with a margin of 7 per 
cent. The other street railway meas­
ure was carried by a margin of 11 
per cent. 

Although called the "Subway Amend­
ment," the measure which paves the 
way for rapid transit in accordance 
with the Culver-Wilcox bill passed by 
the Michigan State Legislature a year 
ago provides also that the city may 
own, operate and maintain an elevated 
railway. Under the terms of the 
amendment the city is authorized \.O 

proceed with plans for the construction 
of a rapid transit system and to 
finance construction by an issue of 
bonds for more than $80,000,000 at 4 
per cent of t):ie present valuation of 
approximately $2,100,000,000. 

Power is conferred upon the city to 
make an initial appropriation to plan 
and fix routes; to make the city's an­
nual assessment roll show in a separate 
column the assessment on any property 
because of the subway and the assess­
ment on any property built and acquir­
ing its assessable value because of the 
subway; to exercise the power of 
eminent domain if necessary for the 
purpose of the subway; to transport 
therein persons and property and to 
construct, own and maintain, with like 
po,wers, privileges and limitations, nn 
elevated railway. 

The Subway Amendment also pro­
vides for a board of three members 
called the subway board, appointed by 
the Mayor by and with the advice and 
consent of the City Council. The salary 
provided for the members of the board 
is not less than $10,000 a year each, 
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until the work of constructing the sub­
way is completed, after which the 
board's members shall serve without 
pay. 

Mayor F rank E. Doremus was re­
elected. He received about 90 per cent 
of the votes cast for Mayor. 

Service Changes and Jitney Regu­
lation Recommended 

J ohn A. Beeler, reporting to the city 
of Houston, says that faster service, 
rerouting of several lines and a redis­
t r ibution of cars will effect economies 
that will result in increasing the earn­
ings of the Houston Electric Company. 
He says, however, that a complete solu­
t ion of the t ransportation problems of 
Houston will be impossible so long as 
the jitneys are allowed to operate as 
at present. 

The report is in two parts. One 
covers the details of the railway situa­
t ion and t he other deals with the jitney 
problem. 

Some of the things which Beeler 
suggests are a few changes in pres­
ent. lines of the company, the adop­
tion of all double truck one-man cars 
on all lines except the Liberty, the 
abolition of the present plan of making 
sixteen stops to a mile, the elimination 
of all unnecessary delays, more strin­
gent regulations regarding transfers 
and the placing of men in the downtown 
districts to assist in loading and unload­
ing passengers during the rush hours. 
He estimates these changes will increase 
the earnings to $602,000. 

Mr. Beeler states in his report that 
he has made a careful survey of the 
railway situation from every angle and 
that the suggestions which the report 
contains will tend to reduce the oper­
ating cost and increase the desire of 
people to ride. , 

On jit neys, Mr. Beeler says: 
A plan successfully adopted by m a ny 

regulatory bodies is to limit jitney service 
to territory where the r a ilway service Is In­
adequate and unsati sfa ctory. 

Among other things that are desira ble In 
order to bring about better condition s are 
the following: A bond of at lea s t $10,000 
should be required of each jitney to cover 
personal injuries and other liabllities ; loa d ­
ing should be limited t o the· s eating ca­
pacity, and the matter of taxation should 
be equalized between the two s ys t em s. 

The jitneys in n early every case operate 
along the railway routes In the old settled 
a nd comparatively close-in districts. They 
receive 6 cents for a single short ha ul ride, 
while the railway, which serves the out­
lying territory, r ece ives an average ot 6.45 
cents for a much longe r ride, and furnishes 
a free transfer if des ired. , 

The jitneys run 55 pe r cent faster than 
q1c street cars. Because of this saving in 
t ime the people will put up with Intolera ble 
crowding and take cha nces on p ersonal In­
juries. The public d emands rapid tra nspor­
ta t ion and the railway will suffer as long 
as It cannot supply tha t demand, 

1\lr. Beeler says that the solution lies 
largely within the power of the railway. 
It must r evamp its slow, halting serv­
ice, eliminat e t he unnecessary stops and 
delays and reduce the waste in all the 
factors involving the time element. 

The report by Mr. Beeler was made 
in connection with the act ion by the 
company against the city to secure 
yreater r evenues. 

Old and New Side by Side 
in Brooklyn 

A half century's advance in street 
railway transportation in Brooklyn was 
pictured on Nov. 1, when the Brooklyn 
City Railroad placed on public view at 
Borough Hall a horse car of 1868 and 
one of its new front-entrance, center­
exit, pay-as-you-pass cars, described 
in detail in the issue of the ELECTRIC 
RAILWAY JOURNAL for Oct. 27, page 739. 

Following an inspection at the Fifty­
eighth Street carhouse by Transit Com­
missioner LeRoy T. Harkness and other 
representatives of the Transit Commis­
sion, as well as by officers of the United 
Railways of Baltimore, the "Brooklyn," 
as the new car is known to the railway 
industry, was run to a siding at Borough 
Hall. 

There it was joined by the old horse 
car, long since discarded, and manned 
by John Orleman of 170 Snyder Avenue, 
one of the few surviving drivers of 
horse cars in Greater New York. 

sive betterment program being carried 
out by the Brooklyn City Railroad, 
represent an outlay of more than 
$3,000,000. They are painted r ed and 
are trimmed with yellow. Each car 
costs approximately $15,000. The cost 
of the old horse car which was shown 
in contrast to the new vehicle was 
about $650. 

Railway Tangle in Monterey 
Transportation facilities in the vicin-· 

ity of Monterey and Pacific Grove, Cal., 
are at present in an unsatisfactory 
condition. The difficult situation in 
which the Monterey & Pacific Grove 
Railway finds itself dates back to July, 
1922, when the City Council of Pacific 
Grove brought suit against the railway 
praying for the annulment of the 
franchise. Its complaint was based 
upon non-payment of franchise taxes 
amounting to $605 and the abandon­
ment of a portion of line along Nine­
teenth Street to the Southern Pacific 

Coutr11•t In Cars Colle<'ts Crowds 

Snyder, who recently retired with "a 
perfect record" after forty-seven and 
a half years of service, wore a part of 
the garb and used the same whip that 
was a part of his equipment when, 
after apprenticeship as a towboy, he 
worked as a driver on the Flatbush 
A venue line. 

The oil lamps of the car of the days 
following the Civil War contrasted 
strongly with the lurid front of the 
1923 car. Between the vestibule win­
dows and bumper of the latter the dash 
is painted a peacock blue, and, from the 
headlight as the center, there radiated 
a series of irregular streaks, producing 
a weird but striking effect. The new 
car, built .for heavy city traffic, and de­
signed from exper ience in Brooklyn 
surface transportation, is 44 ft. long 
over bumpers and seats fifty-three 
passengers. This is said to be the 
largest seating capacity yet attained 
in a car of this size. Two of the cars 
have already arrived and 200 of them 
will be in operation before 1924. 

The old car was towed fl!om its 
refuge in Fifty-eight Street to be ex­
hibited with its modern companion, 
from 11 a .m. to 7 p.m. Many thousands 
of the Brooklynites viewed the spec­
tacle before the veteran driver con­
ducted his charge back to the carhouse 
that night. 

The 200 new cars, part of a progres-

Depot, about half a mile, which could 
not be operated at a profit. Judgment 
was rendered in November, 1922, in 
favor of the. city of Pacific Grove and 
the company's franchise was declared 
forfeited. 

The railway continued to operate 
until Sept. 11, 1923, on which date the 
company was served with an mJunc­
tion prohibiting the operation of cars 
within that city. Since Sept. 11 cars 
have been operating from the city line 
of Pacific Grove through the city of 
Monterey to Del Monte. 

The city of Pacific Grove signified a 
willingness to grant a new franchise 
provided the railway would lay new ties 
and rails and pave the streets for a 
width of 9. ft. along its right-of-way. 
This the company declared it could not 
do owing to its unfavorable financial 
condition and the unfair requirement 
of paving. 

Bus operation has also played a part 
in the controversy. At the time the 
city brought suit for annulment of the 
company's franchise there was a bus 
line operating between the two cities 
at a 10-cent fare. The bus line failed 
financially twice in fifteen months. The 
bus line is now operating at a 5-cent 
fare between the business district of" 
Monter~y and Pacific Grove, but it 
does not furnish local service to Del 
Monte. 
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Renewal of .Marietta Franchise 
Grants Approved 

Residents of Marietta, at the election 
on Nov. 6, defeated the referendum 
petition prepared in opposition to the 
Monongahela-West Penn Public Service 
Corporation. As a result the company 
will continue its operations there and 
carry out ~he proposed improvements 
as soon as possi.ble .. 

The City Council of Marietta recently 
passed three orders: One authorized 
the renewal of the interurban franchise 
held by the company, another renewed 
the franchise for railway operation in 
the city and another renewed the light­
ing franchise. 

Action of the Council on these mat­
ters was questioned by some of the 
residents of the city and a petition was 
prepared for a referendum. It was this 
referendum which was defeated in the 
election. The civic clubs of Marietta 
were active in the campaign for the 
service of the company. The Rotary 
Club, Chamber of Commerce, Woman's 
Club, Kiwanis and Ad Clubs prepared 
advertising setting forth the probable 
condition of Marietta without the serv­
ices offered by the company and stating 
the proposition which was made. 

The company proposes not only to 
operate the railway system in the city, 
hut to supplemen_t this with bus·service. 

New York Central Seeks 
Electrification Details 

Applications by the New York Central 
Railroad to the Public Service Com-· 
mission for an order specifying detailed 
methods of electrification of its steam 
lines in New York City and to the 
Transit Commission for elimination of 
all its grade crossings under the gen­
eral grade crossing law were made 
public on Nov. 11. The two applica­
tions, which were made necessary by 
the Kaufmann law requiring the elec­
trification of all railroads in New York 
City, reopen the question of the relo­
cation of the New York Central's tracks 
on the west side of Manhattan and the 
removal of the danger of tracks at 
grade on so-called "Death A venue." 

In its application to the Transit Com­
mission the New York Central has 
asked that the expense of eliminating 
the grade crossings on its west side 
tracks, estimated at from $15,000,000 
to $25,000,000, be borne one-half by the 
company, one-fourth by the city and 
one-fourth by the State, under the pro­
visions of the general grade crossing 
iaw. By special laws, enacted in 1911 
and 1917, the company is required to 
meet the expense of track relocation 
alone. 

George McAneny, chairman of the 
Transit Commission, expressed doubt 
that the grades could be changed under 
the general statute in view of special 
legislation on the same subject, and 
said he did not believe that there would 
be any satisfactory solution of the west 
side problem or any of its phases until 
the railroad accepted the principle of 
the special acts and paid for an im-

provement from which it would derive 
great gain. Mr. McAneny said, however, 
that the Transit Commission would fix 
an early date for a hearing on the com­
pany's application and might unite with 
the Public Service Commission in a 
joint hearing. 

The application of the New York 
Central to the Public Service Commis­
sion for an order specifying detailed 
methods of electrifying its steam lines 
in the city mentions as such lines its 
west side freight line from Spuyten 
Duyvil to St. Joh n's Park and its Put­
nam Division. Freight trains on the 
Harlem Division also are operated by 
steam. 

$500,000 a Yea·r More for 
Chicago Trackmen 

Union shop and track employees of 
the Chicago Surface Lines have been 
granted an increase in wages by the 
arbitration board, which settled ,the 
wage controversy that resulted in a 
strike during the summer. 

The wage increases average 8 cents 
an hour for the 2,200 men involved. 
They mean an increase in the annual 
payroll of the railways of approx­
imately $500,000. 

The old and the new wages of crafts­
men who will benefit by · the increase 
follow: 

Wreck wagon drivers 
(horse) ............ . 

Wreck wagon drivers 
(motor) ...... . .... . 

Carpenter,,, per hour .. . 
Painters ....••... . .... 
Electricians .......... . 
Linemen ............ . 
Blacksmiths ...•...... 
Armature winder,, .... . 
Machinists .......... . 
Sheet metal worker,, ... . 
Track dep't foremen .•. 
Pavers ..•............ 
Track dep't laborers .. 
Watchmen ........ . . 
Moulder,, ......... ... . 

Old New 

$5 a day $5.80aday 

$5. 20 a day $6 a day 
H to 81 cents M to 91 cents 
75 to 83 cents 85 to 93 cents 

90 cents $1 an hour 
$1.10 $1.20 

87to 92 cents 97 to $1.02 
90 rent~ $1 

83to 95 cents 93 to $1. 05 
85 to 90 cents 95 to $1 

67 cents 73 cents 
62 cents 68 cents 
54 cents 60 cents 

39~ cents 45\ cents 
8 I¼ cents 9 I¼ cents 

The new wage agreement is for one 
year and -is retroactive to Aug. 1, 1923. 
This is the second wage increase given 
employees of the Chicago Surface Lines 
this year, 13,000 trainmen and other em­
ployees receiving a 3 cents an hour 
increase after an arbitration hearing 
early in the summer. 

Sum Appropriated for Engi­
neering Education 

The Carnegie Corporation . of New 
York made an appropriation of $108,000 
recently for the study of engineering 
education to be conducted by ·a director 
responsible to a committee of the So­
ciety for the Promotion of Engineering 
Education. The resolution adopted by 
the corporation sets aside for the pur­
pose $24,000 during the present fiscal 
year and $12,000 during the fiscal year 
1924. W. E. Wickenden has been chosen 
to conduct this work. Mr. Wickenden is 
assistant vice-president of the Ameri­
can Telephone & Telegraph Company. 
From 1909 to 1914 he was assistant 
professor of electrical engineering at the 
Massachusetts Institute of Technology 
and associate professor until 1918. 

Public Utility Study Courses 
Expanded 

The Institute for Research at Madi­
son, Wis., in co-operation with Wiscon­
sin University, proposes to expand the 
study of public utilities so as to put 
more emphasis on research and indi­
vidual instructive work. 

The proposed program, Prof. Martin 
G. Glaeser of ihe Institute staff ex­
plains, has a threefold emphasis: A 
general liberal education; selection of 
courses which will provide training in 
method; acquaintance of student with 
the historical, legal, economic and fac­
tual background of the field. Pro­
fessor Glaeser contends that instruc­
tion representing greater detail tends 
in the direction of the vocationalism 
and should, therefore, be discouraged. 
He said: 

Special courses In transportation have· 
Jong been an integral part ot the graduate 
and undergraduate instruction in economics 
at the University of \Vlsconsln. Coincident 
with the beginning ot state regulation by 
commissions In 1905, the work was ex­
panded to Include Instruction In the field 
of the local public utilities. 

Within the field of public utllitles, oppor­
tunity can be given for a comprehensive 
survey course In the history and regulation 
of public utilities. This should Include. th£' 
local utlllt!es along with railroads and 
national utilities generally In order to econ­
omize time and be available for those 
who have no Interest In the work beyond 
Its "public Interest" features. This can then 
be followed with special courses In the 
administration of local utilities and rail­
roads. 

Burden of Rhode Island Wage 
Demand $3,000,000 

An increase of $3,045,689 a year 
in operating costs of the United 
Electric Railways, Providence, will re­
sult, according to an estimate by the 
company, if the wage advance asked by 
the men is granted 

The additional operating expense, ac­
cording to the company's statement, 
would necessitate a 12-cent fare, or 
eleven tokens for $1,. for transporta­
tion in the present zones. 

Among the increases asked were the 
following: 

Motormen and conductors from 58 cents 
an hour to 80 cents an hour. 

Brakemen from 49.6 cents an hour to 
65 cents an hour. 

Trolley tenders from 28.7 cents an hour 
to 40 cents an hour. 

\Varehouse men from 49.6 cents an hour 
to 60 cents an hour. 

Receiving, clerks from 49.6 cents an hour 
to 65 cents an hour. 
we~~~hlers from $28.75 a week to $40 a 

we~U.1 cl~rks from $26.75 a week to $35 a 

An offer to arbitrate the new working 
agreement submitted by its employees 
has been made by the company to the 
union officials. The proposal was that 
the present agreement which expired 
at midnight Oct. 31, be continued until 
the arbitration board had considered 
the matter as presented by both sides 
and had then submitted its findings on 
the terms of the new proposal. 

As was reported in the ELECTRIC 
RAILWAY JOURNAL, issue of Nov 10, 
the men are opposed to arbitration, 
but have renewed their request for a 
conference on their recently submitted 
draft agreement including a wage in­
crease and the closed shop. 
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News Notes 

Thirty-three Years Without Accident. 
--John Donahue, motorman, and John 
Murphy, conductor, of Peoria, Ill., are 
charter members in the "Safe Drivers 
Club." They have a record of thirty­
three years as a railway crew without 
an accident of any kind. Since 1890 
they have covered more than 1,250,000 
miles together. They are known as the 
original "Safe Drive.rs." 

Wins Paving Suit.-The city of New 
York has won its paving suit against 
the Union Railway by a decision of the 
Appellate Division of the Supreme 
Court, which rules that the company 
was not exempt from provisions of the 
law requiring street railways to keep 
in repair not only the space between the 
rails of each track, but the space be­
tween the tracks and for 2 ft. on the 
outside of each track. The result will 
be that the company will have to pay 
the city the cost of paving its entire 
roadbed area, which will amount to 
more than $100,000 a year ab·ove the 
amount conceded by the company. The 
suit heard by the court involved a claim 
of only $395 for work done on Melrose 
Avenue. 

Examination Date Announced.-The 
United States Civil Service Commission 
will hold an examination on Dec. 5 to 
fill vacancies in the Bureau of Stand­
ards. The optional subjects for junior 
engineers include civil, electrical, me­
ehanical and radio engineering. 

Only Electric Trains in Tunnel.­
R. H. Keays, chief engineer of the 
Moffat tunnel, which is to be a little 
more than 6 miles long, at a recent ad­
dress before the Denver,' Col., Civic and 
Commercial Association, explained that 
only electrically operated trains would 
use the Moffat tunnel -and in conse­
quence there would be no need for arti­
ficial ventilation. The wotk on the tun­
nel is going right along, both portals 
having been bored so far in that the 
winter snows will not interfere with 
further progress. 

"At Your Service" Gives Facts.-The 
Virginia Railway & Power Company, 
Richmond, Va., has been running ad­
vertisements in the form of a bulletin 
in the Times-Dispatch, entitled "At 
Your Service." Bulletin No. 2 gives 
some facts with regard to the opera­
t:on of the trolley in Richmond during 
September. 

A "l\Iake-Up" for the Ladies.-Every 
now and then the "Public Service 
News" ·published by the. Winnipeg Elec­
tric Railway, will set aside an issue 
-specially for ladies. The company says 
in the first number devoted to women 
patrons that it has endeavored to get 
a "make-up" as neat and as dainty as 
the sex to which it is addressed. A 
patron suggested the plan because from 
his observation the women were the 
worst offenders against speeding up 
service, etc. The Winnipeg Electric 
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Railway declares that it does not share 
this view, but rather thinks the women 
observant of principles upon which 
good service is built. 

Honor Men Listed.-Appreciation of 
long and faithful service given by ten 
veteran employees of the Indiana Serv­
ice Corporation on the city lines of 
Fort Wayne is expressed by officials 
of the company through the formation 
of a "Personal Service Honor Roll." 
The ten men have service records rang­
ing from twenty-five to more than 
fifty years and all are still in the 
service of the company. Cards bearing 
the names of these' employees have 
been placed in all the city cars, under 
the caption "Personal Service Honor 
Roll." Four of the men were in the 
service of the company in the days 
of the old horse cars. 

One Day off Without Pay.-Em­
ployees of the Seattle Municipal Rail­
way lines will have one day off in eight, 
under a bill introduced in the City 
Council bv Chairman E. L. Blaine of 
the finande committee. The bill calls 
on Superintendent D. W. Henderson to 
rearrange schedules to permit the day 
off without pay. This policy was agreed 
on by the budget committee two months 
ago. 

l\lountain Division Electrification Re­
port Renewed.-From official sources it 
is learned that there is nothing new in 
the report from Pittsburgh to the•effect 
that while no final plans have been 
adopted for the running of Pennsyl­
vania trains by electricity in the moun­
tains from the Conemaugh section to 
Altoona, it has reached the point of a 
definite intention to electrify parts of 
the Allegheny Mountain lines on both 
sides of the watershed, which begins 
at either Galitzin or Cresson. , 

Tells Its Own Story.-The Vicksburg 
Light & Traction Company, together 
with other utilities, is getting out some 
joint publicity on the things it is doing 
and for what it stands in the develop­
ment of the city of Vicksburg, Miss. 
The railway is a member of the 
Louisiana-Mississippi Committee on 
Public Utility Information and suggests 
that patrons keep in touch with the 
committee if they want information 
about their railway property. 

Reprints Into Book Form. - The 
North American Company, New York, 
N. Y., has put into book form various 
articles reprinted from the Wall Street 
Journal re!ating to that company's ac­
tivities. The pamphlet is called "An 
Unusual Record of Achievement." It 
tells all about the company's earning 
power, expansion, etc. 

Will Call Election.- Mayor Mcinich 
of St. Joseph, Mo., will call a special 
election to submit the proposed railway 
contract for furnishing electric current 
to the city for lighting purposes as soon 
as he receives a report from the State 
Public Service Commission that the 
form of the contract, which was con­
tained in an ordinance passed by the 
Council, is approved. No bond issue 
is involved in the proposed election. 

The question will be merely whether 
or not the city will enter into a contract 
for electric current with the railway at 
a cost of 1.8 cent per kilowatt-hour for 
the first 500,000 kw., and 1 cent for all 
over that amount. 

What Houston Is Doing.-How it 
served its patrons in 1891, 1901 and 
1923 was shown by the "Houston Elec­
tric Company in a recent advertisement 
in the Houston Post entitled "That 
Houston May Fulfill Her Destiny." 
Accompanying the pictures the com­
pany tells something of its accomplish­
ments and aspirations. It states that 
from July 31, 1920, through July 31, 
1923, the company spent about $7,000,-
000 in the extension, improvement and 
operation of the railway system. 

One-1\'lan Car Service Discontinued.­
The' Tacoma Railway & Power Com­
pany has discontinued its one-man car 
operated to Clover Park from Lake 
City, connecting with the American 
Lake line. The district is now served 
by a motor bus, operated by the City 
Transportation Company. ·Fare on the 
n~w bus line will be 35 cents one way, 
with a 25-cent rate to the Lakeside 
Club. Cars on the south side to Murray 
will continue as usual. 

Ford Gives Another Loan.-The Ford 
Motor Company has again come to the 
aid of the city of Detroit by recently 
agreeing to advance another $2,000,000 
to take care of electric railway exten­
sions and to enable the city to meet 
payments on sewer work already con­
tracted for. The recent loan brings the 
city's debt to the Ford company up to 
$5,000,000. 

Names New Direetor of Bureau.-The 
Illinois Committee on Public Utility In­
formation has announced the appoint­
ment of Keith Spade as director of its 
department of public speaking, known 
as the Public Service Speakers' Bureau. 

Better Health Among Employees.­
At a meeting of the board of directors 
of the United Railways, St. Louis, it 
was brought out that there was a great 
improvement in the general physical 
condition of members of the Employees' 
Mutual Benefit Association. Colonel 
Perkins remarked that the increased 
care of the fellow men was beginning 
to bear good fruit. For a period of 
sixty days recently there were no deaths 
reported. 

Chair in Transportation Endowed.­
Senator William B. McKinley, chairman 
of the board of the Illinois Power & 
Light Corporation, Chicago, Ill., has 
presented to the University of Illinois. 
securities yielding $7,000 a year for the 
endowment of a chair in the economics 
of transportation. 

Transit Plan Coming.-The Rapid 
Transit Commission at Detroit is mak­
ing plans for the development of a · 
financial and legislative program in­
tended to further the rapid transit proj­
ect. It has been announced that the 
commission hopes to develop a plan to 
finance a rapid transit system that will 
not be dependent for its success on the 
ability of the city to borrow within its 
present debt limits. 
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Net Up $93,802 

Ill~ Financial and Corporate 
111111 

Third Avenue Railw.ay, New York Re­
ports Gain for Year Ended ' 

June 30 

Independent Receiver 
Sought 

Holders of St. Louis & Suburban Bonds 
Want Road Separated from 

United Railways 

Appointment of an independent re­
ceiver for the St. Louis & Suburban 
lines and segregation of those lines from 
the United Railways system of St. Louis 
are demar.ded by the foreclosure suit 
filed in the Federal court during the 
week ended Nov. 10 by holders of 
Suburban bonds on which default has 
occur.red. 

A separate valuation of the Suburban 
properties is demanded to determine 
among other things, whether the pres­
ent rate of fare is too high or too low. 
In demanding an independent re­
ceiver the petition states that Rolla 
Wells, the receiver of the United Rail­
ways, is not qualified to act in that 
capacity for the Suburban, as he repre­
sents interests that conflict with those 
of the Suburban claimants. · 

The bondholders'committee, members 
of which appear as plaintiffs in the 
foreclosure suit, professes to represent 
about 80 per cent of the holdings of 
the $4,500,000 issue of general 5 per 
cent bonds of the Suburban, which 
matured on April 1 last, and have not 
been paid. Marion C. Early and Sam B. 
Jeffries appear as counsel for the 
petitioners. 

The Mississippi Valley Trust Company, 
trustees under the Suburban general 
mortgage, heads the list of plain­
tiffs, and the individual plaintiffs, mem­
bers of the bo~dholders' committee, are 
Herman C. Stifel, A. C. F. Meyer, J. L. 
Johnston, John G. Longmire, Craig 
McQuade and A.H. Reller. 

The defendants named are the St. 
Louis & Suburban Railway, United 
Railways, St. Louis & Meramec River 
Rail_road, St. ~ouis Trust Company, St. 
Loms Transit Company, Mercantile 
Trust Company, trustee, American Loan 
& Trust Company, Boston, and Rolla 
_Wells, receiver of the United Railways. 

The Suburban lines and those of the 
St .. Louis &_ Meramec River Company, 
which are mvolved with them in the 
pres_ent proceedings, are the present 
Hodiamont, Sarah and Union lines of 
the United Railways, that part of the 
Manchester lines west of Sarah Street 
and the Maplewood-Meramec, Kirkwood~ 
Ferguson and Florissant lines in St. 

·Louis County. 
These lines, the petition states, form 

15 per cent of the United Railways 
system, _and furnish more than 15 per 
cent of its revenue, while their bonded 
indebtedness is less than 12 per cent 
of that of the entire system. The 
Suburban and Meramec lines were ab­
sorbed Dec. 31, 1906, by the United Rail-

ways, which thus obtained a complete 
monopoly of railway transportation in 
the city and St. Louis County. 

The petitioners allege that in 1917 the 
United Railways charged $638,279 
against depreciation reserve on account 
of two power plants of the Suburban 
which were closed without rendering 
any account of the proceeds of their 
disposition. This amount, it is alleged, 
was less than the Suburban lines' share 
of the United Railways depreciation re­
serve for that period. The petitioners 
say this reserve should have been at 
least $850,000, and the court is asked 
to order Receiver Wells to pay that 
sum, or a sum ,fixed by investigation, 
to the new receiver. 

It is charged that the United Rail­
ways has operated the Suburban prop­
erty to the profit of the entire system, 
rather than to that of the Suburban 
lines, and that this has been detrimental 
to the interest of the Suburban bond­
holders. A separate valuation was 
asked three times, the petition states, 
but was opposed by the company and 
the receiver. 

The petition says the Suburban lines 
are capable of being administered in­
dependently of the United Railways, 
and for that purpose, it asks that Re­
ceiver Wells be ordered by the court 
to turn over to the Suburban the rolling 
stock and other equipment which it 
will need, and to furnish the needed 
power at cost. This can be done, it is 
stated, without detriment to the United 
Railways system. 

Sam B. Jeffries, attorney for the 
Suburban group, gave out this state­
ment: 

'\Ve have a mortga~e on the best produc­
ing portion of the United Railways. Our 
Interest on the mortgage Is unpaid, and we 
are asking for our property, s,o that we can 
make It produce for us. 

The old Suburban lines were the biggest 
of the lines that went into the United Rail­
ways_. and had the greatest potentialities. 
For mstan9e, the Broadway, the Olive and 
the Cass Imes served a communltv whose 
needs were already known. But the Sub­
urban lines served growing communltleq­
Florlssant~ Ferguson, Maplewood, '\Vebster 
Groves, Kirkwood and the llke--all needing 
development of the car service. 

The report of James E. Allison & Com­
pany, consulting engineers, shows that while 
the underlying bonds and mortgage total 
o1ly $6,500,000, the minimum value of the 
P 1yslcal properties ls $7,500,000. '\Ve have 
a, mortgage on a real paying property, and 
"e want our money, or a chance to get it. 

Receiver Will Show Railway's Worth. 
-The _Norwalk-Shelby traction line, 
placed m the hands of a receiver on 
Nov. 3, will h~ve ·a chance to prove its 
wort~, accor~mg to Receiver E. • G. 
M_artm. Freight-carrying equipment 
will be added to the line and arrange­
ments have been made with the Ohio 
~tate Powe_r Company, Tiffin, to con­
tmue to deliver electricity to the power 
customers of the company by way of 
Plymouth. 

For the fiscal year ended June 30 
1923, the operating revenue of the Third 
Avenue Railway System, New York, 
was $14,406,784, an increase of $265 371 
or 1.88 per cent, as compared with' th; 
fiscal year ended June 30, 1922. The 
operating expense for the year ended 
June 30, 1923, was $10,726,984, an in­
crease of $171,957, or 1.63 per cent, 
as compared with the previous year 
The net income for the year recent!; 
ended was $301,276, an increase of 
$93,802 over the previous year. 

The property earned during the fiscal 
year a fraction more than 6 per cent 
on the 5 per cent adjustment bonds 
and the directors authorized two in­
terest payments of 3 per cent each 
making 6 per cent for the year. Fiv; 
per cent was for the current interest 
and 1 per cent a payment upon the 
accumulated interest on these bonds. 
There remains as interest still unpaid 
upon these adjustment bonds 201 per 
cent. 

Slaughter W. Huff, president of the 
company, explains that there has been 
some misunderstanding as to the 
amount that is available for payment 
of accumulated interest on these bonds, 
due to the fact that all the company's 
cash or its equivalent in securities has 
been carried heretofore in the current 
assets account without reference to the 
amounts that were due to depreciation 
and contingencies and other reserve ac­
counts. With the report for the year 
recently ended there was submitted a 
balance sheet which shows cash or 
securities to the amount of the de­
preciation and contingencies account so 
set apart that current assets the com­
pany has available for general purposes 
may be readily distinguished. Mr. Huff 
says it will be seen that these assets 
are not more than are necessary for the 
safe operation of the companies and the 
protection of the stockholders' interest 
in the property. He says 

Your directors believe that sufficient cash 
or Its equivalent should be kept a \·allable 
at all time tor the purposes of the company, 
and that the surplus that has been already 
created should be maintained for the pro­
tection of the property. They have, how­
ever. paid out in Interest on the adjustment 
bonds, approximately all that has been 
earned during the last two years, 5 per cent 
being paid last year and 6 per cent this 
year. 

After the reorganization of the Third 
Avenue Railway In 1912, 20 per cent of the 
gross receipts of the companies of the sys­
tem was set aside for maintenance of the 
property, depreciation and contingencies. 
Under the low costs of labor and material 
prevailing prior to the war, this provided 
for the maintenance of the property and 
created a depreciation and contingency fund, 
which was Invested In the securities of the 
company as follows; $2,022,498 Third Ave• 
nue Railway first refunding 4 per cent 
bonds. $254,388.97 Third Avenue Railway 
5 per cent adjustment bonds. 

'\Vlth the high cost o! labor and material 
prevalllng during the war and since, It was 
necessary to Increase this percentage of 
gross receipts !or maintenance, depreciation 
and contingencies from 20 per cent to 25 
per cent, and during a portion of the time 
It required the entire 25 per cent to main­
tain the property or to take care of de­
ferred maintenance, but there have been 
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CONSOLIDATED STATEMENT OF INCOME 
OF THIRD AVENUE RAILWAY SYSTEM 
FOR YEARS E NDED JUNE 30, 1923 AND 1922 

Operating Revenue: 
Transportation . . •..••• 
Advertising . . ..... ... . 
Rent of tracks end 

terminals .. . ••.•.... 
Rent of buildings end 

other property . .... . 
Rent of equipment .. •.. 
Sele of power . . . •.. .... 

1923 1922 
$14,008,416 $13,763,349 

150,000 121,755 

26,005 26,868 

I 74,695 I 96,746 
34,551 
I 3, I I 7 ... "1'i,694 

To ta I operating 
revenue ........ $14,406,784 $14,141 ,412 

Operating Expenses: 
!\Jaintenence of way 

end structures . ...... 
l\Jeintenence of equip-

ment .. .. ... , ... .. . 
Depreciation accruals .. 
Power supply ..... . .. . 
Operation of cars . ... . . 
I niuries to persons and 

l'roperty--expended. 
Iniuriee to persons and 

property- reserved ... 
General end miscella-

neous expenses ... .. . 

$1,425,233 

1,33 ◄,)89 
733,3◄ 7 

1,223,968 
4,574,373 

1,074,590 

*1!03,613 

56◄,79◄ 

$1,667,318 

1,211,766 
597,177 

1,119,46◄ 
4,492,966 

867,078 

63,890 

535,367 

Tot a I operating 
expenses ... .. .. $10,726,98◄ $10,555,026 

Net operating revenue .... $3,679,800 $3,566,386 
Taxes . ...... . .. . . ...... 968,044 964,969 

Operating income .... •... 
Interest revenue . •. . . . •.. 

Gross income ........ • . • 

Deductions from Gross 
lncomP: 

I n t e r e e t on first 
mortgage bonds . . . 

I n t e r e e t on first 
refunding m or t-
gage bonds .. .... . 

Interest on adjust­
ment mortgage 
bonds ... . ...... . . 

Track end terminal 

Mls~cil1::: u;. r -~ ',i t 
deductions ..... .. . 

Amortization of debt 
discount and ex-
pense .... . .. . ...• 

Amortization of lim­
ited franchises ... .. 

Sinkimt fund accruals 
Miscellaneous ....... 

Total deductions . . 

Net income .. . . .. .. ..•• . 
• Deficit. 

$2,711,756 
287,348 

$2,999,104 

$548,080 

879,620 

1,126,800 

14,524 

7,782 

21,315 

10,904 
33,480 
55,324 

$2,697,829 

$301,275 

$2,621 ,417 
261,537 

$2,882,954 

$548,080 

879,620 

1,126,800 

14,766 

9,7~3 

20,782 

8,670 
33,480 
33,485 

$2,675, ◄79 

$207,475 

periods In which a substa ntial part of the 
25 per cent w ent Into the depreciation and 
ccntingency account. During the past year, 
about $750,000 passed Into tha t account, 
partly due to the fact that It was difficult 
to secure sufficient la bor to carry on the 
maintenance work, a nd partly to the f a ct 
that It was not be lieved to be economical 
to perform under present costs m a intenance 
work that might be d efe rred to a more 
favorable time for the purchase of material 
and employment of labor, and when the 
money could be expended more economica lly 
for maintenance work. 

lt is Important that a depreciation and 
contingency fund be created and that actua l 
cash or Its equivalent be set aside to cover 
this account, not only because of the n eces­
sity for actually purchasing from time to 
time additional equipment to replace tha t 
which has worn out or become obsolete, but 
bE-cause it would s eem particularly d esirable 
to have a ·cash fund available from which 
to borrow, In order to cover the actual cash 
expenditures that have to be made unde r 
capital account. 

So long as accumulated Interest on the 
adjustment bonds remains unpaid, the com­
pany Is not permitted to acquire or con­
struct additional lines, for which additional 
capital might have to be Issued. It Is 
necessary, however, In order to opera t e 
lines already owned or controlled, that from 
time to time expenditures should be made 
on account of additions to capital. Under 
th,, present conditions, these expenditures 
must of necessity be taken care of out of 
the surplus of the companies, or borrowed 
from Its depreciation and contingencies 
fund. 

The increased actual physical property 
o! the compa nies, upon which they are en­
titled to Increase their capitalization ls an 
offset against the depreciation of the prop­
erty that. has already ta lcen place, -0r Is to 

t ake place, and It Is perfectly legitima te t o 
borrow from the depreciation and con­
tingen cy account, In order to m eet the r e­
quir em ents of the ca pita lization accoun t. 
It would seem under pr esent cond itions th at 
this would be a wise procedure and fo r t he 
best Inter ests of the security ho lders of t he 
companies. 

At any time that conditions might be 
favorable, additional securit ies can be ls­
s u ed for the capital account, and the de­
p recia tion and contingency account r eim­
bursed for the funds bor rowed from it, w hile 
for the present the proper ties a re saved the 
g r eat sa crifice that would result from a n 
effort to marke t securities under p r esent 
conditions. 

If the Issuance of additiona l secur ltle3 
can be avoided, wit h t he Increase of g ross 
r ece ipts that mus t r esult f rom the growth 
of the territory of the companies, the fina n­
cial position of the com pany should be 
greatly strengthened, regardless of a n y 
t emporary setbacks that may com e du e 
either to Increases In the cost of la b or a nd 
m l!,t erlal, or to the t empora r y loss of r e­
ceipts. 

Northern Massachusetts May 
Suspend in December 

By a decree of Judge Charles 
DeCourcy of the Massachusetts Su­
preme Court, set forth a t a hearing in 
Boston on Nov. 9, service on the North­
ern Massachusetts Street Railway may 
cease on Dec. 31 next, either on the 
whole of the property or upon such 
portion or portions as the receiver, 
Daniel P. Abercrombie, shall deem wise, 
with the written consent of trustees 
under the mortgages. 

The course authorized on the Con­
necticut Valley system, controlled by 
the same interests and having the same 
receiver, was left to be determined at a 
continued hearing on Nov. 16. The 
probability is that some of these lines 
will cease operation on Dec. 31 and that 
all of them will stop by March 31, 
unless sales are made enabling some 
of the lines to be run by other interests. 

In the case of the Connecticut Valley 
lines, which serve Greenfield, N orthamp­
ton, Deerfield, Turners Falls, Amherst 
and other points, sale by foreclosure 
has been generally agreed upon as 
most desirable. Provisions for imme­
diate needs of the Northern Massachu­
setts are covered in the court decree, 
which authorizes the borrowing of 
$15,000 on receiver's certificates and 
the renewal of $25,000 in outstanding 
certificates. 

Revaluation of Rochester 
Lines Sought 

The city of Rochester has opened 
proceedings for the review of the valu­
ation of the Rochester lines of the New 
York · State Railways under the service­
at-cost contract with the service of 
summons and complaint upon the rail­
way. The citv sets forth that · the 
valuation of $i9,216,000, fixed by the 
appraisal under the contract, is exces­
sive and predicated upon war-time 
values. 

This action, it is expected, will be 
tried before the December equity term 
of the Supreme Court. 

President Hamilton of the New York 
State Railways maintains that the re­
valuation will show the lines to be 
worth in excess of the figures set by 
the appraisal, under which the rev­
enues are now determined. 

Purchase of Seattle & Rainier 
Valley Property Discussed 

Possibility of ultimate purchase of 
the Seattle & Rainier Valley Railway 
system by the city of Seattle to put 
Rainier Valley residents on a parity 
with the rest of the city in fares was 
discussed informally recently when 
John C. Higgins, counsel for the com­
pany, appeared before the City Coun­
cil street committee to ask that body 
to recommend repeal of an ordinance 
passed recently requiring the company 
to pave its right of way in Rainier 
A venue between Graham and Morgan 
Streets. The company has pending 
before the franchise committee of the 
Council a request for relief from its 
franchise obligations to pay the city 
a percentage of its gross revenue as a 
franchise tax and to carry policemen, 
firemen and city officials free on its 
lines. Mr. Higgins said if the com­
pany was relieved of these burdens, it 
would not be able to continue the 
recent fare adjustment, which put the 
Rainier Valley patrons on a parity with 
the Seattle Municipal Railway patrons. 
While Mr. Higgins suggested that the 
city might eventually buy the lines as 
the only means of assuring the same 
treatment for residents of the section 
as for other parts of the city, he made 
it clear that his informal suggestion 
was not an attempt to open negotia­
tions with the city for merging the line 
with the Municipal Railway. 

Large Payment Made at Montreal 
on Account of Accumulations 
J. F. Saint-Cyr, chairman of the 

Montreal Tramways Commission, has 
sent a check for $303,745 to the city, 
covering city rentals for the quarter 
ended Oct. 1, amounting to $125,000, 
the balance to serve against the ar­
rears. This is the first check for­
warded covering the present fiscal year 
payments, the fiscal year of the com­
pany being from July 1 to the succeed­
ing June 30. It is with only one ex­
ception the highest amount paid on this 
account since the present contract came 
into force on Feb. 9, 1918. 

Paragraph 4, of Article 92, of this 
contract, dealing with city rentals, 
reads as follows: 

The city shall r eceive out of the gross 
r evenues over and a bove a ll other amounts 
to which It m a y be entitled under this con­
tra ct or otherwise the sum of $500,000 per 
a nnum during the continuation of this con­
tra ct, payable qua rterly. 

During the period from Feb. 9, 1918, 
to Feb. 12, 1921, the company was 
unable to pay anything to the city on 
account of city rentals from its gross 
revenues, and the quarterly amount of 
$125,000 consequently grew into a con­
siderable amount of arrears. 

On Feb. 12, 1921, the gross revenues 
were such as to permit the sending of 
a check to the city for rentals amount­
ing to $61,090. During the succeeding 
month another check was mailed on the 
saine account, amounting to $170,985. 

Four payments were made during 
1922, as follows, Jan. 27, to the amount 



878 

of $182,468; April 27, $195,915; Oct. 3, 
$260,748; Nov. 27, $318,720. 

Four payments have now been made 
<luring 1923, as follows: Feb. 12, to 
the amount of $382,741; May 5, 
$106,656; August, $81,033; October, 
$303,745. . 

Total payments to date under the 
present contract on account of city 
rentals amount to $2,064,106. The 
total amount owing to the city on this 
account from the beginning of the con­
tract to Oct. 1, 1923, was $2,817,694. 
The balance still owing to the city is 
therefore $753,587. 

These payments on account of city 
rentals do not include sums paid to the 
city by the company for taxes and snow 
removal. During the fiscal year ended 
June 30, 1923, the company paid in 
taxes to the city the sum of $229,629, 
and in snow removal the sum of $190,-
800. The latter is half of the total cost 
of snow removal in the city on the 
tracks.. The amount of $889,151 was 
paid to the city during the 1922-1923 
fiscal year for city rentals, this being 
10.86 per cent of the gross revenues. 

A Good Year for Aberdeen's Cars 
and Buses 

Despite greater unemployment in 
Aberdeen, the re·port of William Forbes, 
general manager Tramways Depart­
ment, shows that for the year ended 
May 31, 1923, the management gave 
more service and earned more net than 
in either of the two years preceding. 
The changes in the railway end com­
pared with the year before were: 
Gross earnings up from £184,618 to 
.£184 868; operating expenses down from 
.£137.,979 to £133,614; net, before in­
terest, sinking fund, depreciation, re­
newals and special expenditure, up 
from £46,639 to £51,254; surplus down 
because of exceptional payments from 
£15,089 to £8,663. The motor bus divi­
sion grew from £11,650 gross to 
£12,557. But operating expenses fell 
from £8,443 to £8,224, increasing the. 
net before fixed charges from £3,207 to 
£4,033. After payment of interest, 
sinking fund and special expenditures, 
there was left a balance of £1,257 (com­
pared with £771 the year before) for 
renewal and reserve accounts. 

One-third of the railway division's 
surplus of £8,663 was, by ordinance, 
turned over to the fund called "Common 
Good and City Improvements." 

The double-deck street cars standard 
in Aberdeen ran 2,399,742 car-miles for 
41,142,504 passengers, giving a density 
of 17.14 passengers per car-mile. In 
the preceding year service was less 
liberal, as only 2,252,889 car-miles were 
run for 41,087,388 passengers, a density 
of 18.23 passengers per car-mile. Of 
course, these high, density figures are 
caused by the zone-fare system. More 
than 30,238,000 ,persons rode at ld. 
although the fare scale ranges from 
id. to 3d. As the motor buses are 
single-deckers and in use on poorer 
routes, they do not show the same den­
sities, although far higher than Ameri-

~LECTRIC RAILWAY JOURNAL Vol. 62, No. 20 

can bus routes of like characteristics. 
The bus routes carried 1,805,279 riders 
with 169 353 bus-miles, a density of 
10.66, whlch compares as follows with 
the preceding year 1,646,672 riders, 
157,807 bus-miles and 10.43 density. 

ther stated that if the barometer fun d 
could, by operating economy and by in­
creased riding, be brought to the sum 
of $500,000, the fare would under the 
terms of the ordinance be reduced to 
6 cents straight. 

Street car earnings averaged 18.37d. 
per car-mile from an average fare of 
1.07d. and buses averaged 17.33d. per 
bus-mile from an average fare of 1.51d.' 
Car operating expenses were 13.36d., 
leaving 5.12d. to overhead; bus oper-

Long-Term Bonds Offcred.-A syndi­
cate headed by E. H. Rollins & Sons is 
offering at 98~ and interest to yield more 
than 6.10 per cent, $5,000,000 of the 
Illinois Power & Light Corporation first 
and refunding mortgage gold bonds, 
known as series "A," 6 per cent, thirty 
years. The bonds are dated April 2, 
1923, and are due April 1, 1953. The 
bonds are secured by direct mortgage 
or collateral lien on properties ap­
praised at a value substantially in ex­
cess of the total debt and are a direct 
first mortage or lien free of prior 
encumbrance on properties, including 
some of the most important power and 
light properties of the system. 

. ating expenses were 11.65d. and as­
signed interest and sinking fund charges 
3.93d. J)er mile. 

Ottawa Company Earning 
7.74 per Cent Return 

Figures on the earnings of Ottawa 
Electric Railway for the present year 
have been made public in connection 
with the negotiations between the com­
pany and the city of Ottawa for a 
straight 5-cent fare and extensions to 
the company's system. According to 
the Canadian Financial Post the figures 
indicate that for the first eight months 
of the present year the gross passenger 
revenue declined $40,069, as compared 
with the first eight months of 1922. 

The compilation of the return on the 
company's plant investment indicates 
a yield of 7.74 per cent during 1922 ob­
tained as follows: 

Capital additions ................. . 
Allowance for engineeiing, etc ...... . . 

Total annual additions ............ . 
Total investment at end of period ... . 
Less one-half capital additions ......• 

Average investment . .... , ......... . 
Working capital. .................. . 

Average investment and working 
capital. .. . ...............•..•. . 

Net return availahle 1922 .... ..... . . 
Per cent return 1922, ................ • 

$88,730.43 
9,760.34 

$98,490, 77 
4,076,499.47 

49,245.38 

$4,027,204.09 
80,000.00 

$4,107,204 . 09 
317,826.01 

7.74 

Income Lower-Passengers 
Increase in Louisville 

During the nine months ended Sept. 
30, 1923, the nun:iber of passengers 
carried on the Louisville Railway 
totaled 73,102,434. This represented an 
increase of nearly 5,000,000 over the 
corresponding period in 1922. The rev­
enue derived from these patrons, how­
ever, was not so great as last year, due 
to a fare rate reduction through the 
sale of 6-cent tokens used by about 
80 per cent of the passengers carried. 
The total revenue from transportation 
was $3,182,417, a decrease of $135,834 
compared with the same period of last 
year. The decrease in operating rev­
enue was offset by operating economies 
effected, which resulted in reduction of 
expenses for the nine months of 1923 
by $46,416. Operation of all these fac­
tors has resulted for the first nine 
months of this year in a reduction of 
the barometer fund from $350,000 to 
$238,571, after the payment of all ex­
penses, fixed charges and full accrual 
of dividends, as provided by the ordi­
nance. It is expected that October op­
erations will further reduce the amount 
of the fund by $10,000, according to a 
statement by President Barnes. He fur-

New Director Eleeted.-Irving T. 
Bush has been elected a director of the 
Brooklyn City Railroad to fill a 
vacancy. 

Property Sold.-The property of the 
Northwestern Electric Service Com­
pany, which operates 8{ trolley and 
lighting service between Erie and 
Meadville, was recently sold to the Penn 
Public Service Corporation of Johns­
town, Pa. Last May the Penn Public 
Service Corporation, acquired the stock 
of the Erie Lighting Company and the 
acquisition of the Northwestern stock 
is part of a far-reaching plan on the 
part of the Penn company to extend 
its power and lighting properties 
throughout the state of Pennsylvania 
from the Maryland line in · the south 
to Erie in the north. Purchase of the 
Northwestern Electric stock was made 
through the Venango Public Service 
Corporation. 

Five-Year Gold Notes Offered.-The 
Salt Lake & Utah Railroad has an­
nounced the offering of a new issue of 
$150,000 of five-year 7 per cent secured 
gold notes. The issue has been pur­
chased by the Palmer Bond & Mort­
gage Company and E. H. Rollins & 
Sons. The notes, offered at 99 and 
interest to yield 7¼ per cent, are 
secured by deposit with a trustee of 
$200,000 of Salt Lake & Utah Rail­
road's 6 per cent first mortgage bonds. 
A feature of the notes is that they are 
convertible into first mortgage bonds 
prior to Oct. 1, 1925, at 89; thereafter 
the conversion price advances 1 per cent 
each year until maturity of the notes, 
Oct. 1, 1928. The proceeds of the notes 
are to be used by the railroad to cover 
the cost of additions and improve~ents 
along its line, chief among which are 
tracks and sidings at the new Columbia 
Steel Corporation's plant near Provo, 
Utah. 

Payment l\lade.-The l\tay 1, 1923, 
coupons pertaining to the Dayton, 
Springfield & Urbana Electric Rail­
way's first mortgage 5 per cent thirty­
year gold bonds due Nov. 1, 1928, were 
paid Nov. 1 last at their face amount, 
together with six per cent interest. 
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Traffic and Transportation 
2, 700,000,000 Passengers 

a Year 
456 Rides per Person per Year ls the 

Ten-Cent Fare Justified 
Report of Engineers Confirms Presi­

dent's Statement that Davenport 
Company Must Have Relief 

That the relief plan recently proposed 
to the City Council of Davenport by 
President B. J. Denman of the Tri-City 
Railway of Iowa is justified, including 
a 10-cent fare and a drastic rerouting 
plan, is the finding of an audit filed 
with the city on Nov. 8 by Burns & 
McDonnell, engineers. 

The report bears out the arguments 
submitted by Mr. Denman when he told 
the City Council that unless some finan­
cial relief was granted his company 
it would be forced to discontinue trans­
portation service. The engineers find 
the .company is entitled to a 10-cent 
fare; that track abandonment and re­
routing as demanded by the company 
are justified; that the company cannot 
take care of the depreciation of its 
property and pay a proper return under 
the present rates and operating ex­
penses, and that charges made to oper­
ating cost are more· than fair, the 
United Light & Railways Company, the 
holding concern, having been of decided 
service to the local company. 

The investigator for Burns & McDon­
nell was R. L. Baldwin. Present valua­
tion of the company's property in 
Davenport is $3,257,519, this figure be­
ing as of Aug. 31 last. The auditor's 
report substantiated figures used by Mr. 
Denman in his relief demands, he hav­
ing used approximately the same valua­
t ion figure; in fact, basing his figure 
not on the company's own valuation 
estimate but on an extension of a pre­
vious valuation figure arrived at by 
Burns 8i McDonnell when employed by 
t he city of Davenport in 1920. 

The total revenue for the twelve 
months ended Aug. 31 was $754,106 and 
for 1922 $752,415. Operating expenses 
for the twelve months ended Aug. 31, 
1923, are $600,603 and for 1922 $602,581. 

The report allows the company 3i 
per cent for depreciation and 7 per cent 
for return on investment. This year 
t he company has made only 4.72 per 
cent, according to the report. Last 
year it made 4.70 per cent. In 1917 a 
7.70 per cent return is indicated. Since 
then the company has been unable to 
make both ends meet. 

One-Man Cars Under Fire 
Agitation has been renewed aga.inst 

the use of the one-man car in Massa­
chusetts. Employees are circulating 
petitions which have for their purpose 
the doing away with these cars. If 
present indications are any criterion 
the prospect is that the question of the 
continued use of these vehicles will be 
a matter for legislation at the coming 

session. The legislation asked in the 
,petitions' now being circulated provides 
that one-man cars shall be forbidden, 
and that communities where they are 
operated may vote whether to apply 
the law to themselves. Platform men 
everywhere are making a talking point 
of the fact that the Public Utilities 
Commission overrule<l the efforts of the 
City Councils of Worcester, Cambridge 
and some other towns and cities to 
eliminate one-man cars. 

Asked for an expression of opinion 
on the matter Clark V. Wood, president 
of the Springfield Street Railway, is 
reported to have said: 

Record in New York-Surface 
Lines Carry 40 per Cent 

Nearly 2,700,000,000 revenue passen­
gers were carried last year upon the 
1,urface, subway and elevated lines of 
New York City. This traffic was divided 
almost exactly, 60 per cent to the rapid 
transit groups-elevated and subway 
lines-and 40 per cent to the surface 
lines. The total traffic, 2,681,206,755, 
represents an increase of 90,893,027 
passengers over 1922, each fare that 
was paid being computed as a passenger 
carried. 

The rate of growth in the fiscal year 
1923, however, was slightly less than 
last ·year, when nearly 8,000,000 more 
passengers were carried. The percent­

The public may have to choose between age of growth in 1923 was 3.51 per cent 
one-man cars and no service, and the trol- as against 3.95 per cent 1·n 1922'. leymen may find they have kllled the goose 
tha~ lays their golden egg. If the com- Whereas last year more than three-
pames cannot carry the costs of two-man t f 
cars, and are forbidden by Jaw to operate quar ers O the inci;ease was upon the 
one-man cars, there may not be any trolley surface lines in the fiscal year 1923 
jobs at all for the men ' th d't' ' 

You cannot legislate against economic e con I ton was almost exactly re-
laws. On many lines the introduction of versed, the rapid, transit line increase 
one-man cars enabled service to be main- b · • 
talned, when the costs of operation had emg 72,122,104, as against 23,919,193 
endangered the contlnu;mce of service. upon the surface lines. 

Posts Abolished in District 
of Columbia 

Fixed posts to guard street car 
safety zones in the District of 
Columbia have been abolished by order 
of the Public Utilities Commission on 
the ground that they constitute a 
menace to vehicular traffic. 

Four sets of these posts were in­
stalled in the business district of 
Washington as an experiment, two 
being on lines of the Washington Rail­
way & Electric Company and two on 
lines of the Capital Traction Company. 
The system consisted of iron posts 
imbedded 2 ft. in concrete and standing 
4 ft. above the street level, set 25 ft. 
apart to mark a street car loading sta­
tion and protect passengers . The posts 
were painted white, with black stripes, 
for visibility and were marked by oil 
lanterns with red globes at night. Th.ey 
were removable so that the streets 
might be cleared for parades and 
similar uses. 

A series of accidents resulting from 
motorists driving into the posts, mostly 
at night, caused public attention to be 
centered upon the experiment, which 
was tried for an experimental period at 
the direction of the Public Utilities 
Commission. 
· The order of the Utilities Commission 
directing removal of the posts, for 
which painted lines have been sub­
stituted, brought a protest from the 
Capital Traction Company on the 
ground that no hearing on the subject 
had been granted. The letter called 
attention to the fact that while removal 
of the posts might benefit motorists 
it left passengers exposed to the 
hazards of street traffic while attempt­
ing to board or leave cars. 

The figures just quoted were compiled 
by the New York Transit Commission. 
They cover the fiscal year ended June 
30 last. While the returns have not 
yet been fully checked, awaiting the 
final compilation of the figures from 
the annual reports of the companies, 
the ultimate figures will not show a 
variation of more than a few thousand 
passengers, at most, from the present 
calculations. The traffic upon steam 
railroad and omnibus lines is not in­
cluded. 

While the general traffic increase for 
the year was 3.51 per cent, the traffic 
has increased more than 30 per cent 
since the fiscal year 1919, in which year 
the 2,000,000,000 mark was passed for 
the first time. A part of the increase 
in traffic was due to the increase in the 
habit of riding by New Yorkers. To-day 
the average New Yorker takes ten times 
as many rides in a year as he did in 
1860. In the latter year, the first of 
which there is any competent record, 
the average number of rides was 43. 
In 1923, based upon an estimated popu­
lation of 5,875,996, each New Yorker 
rode 456 times. He rode 448 times in 
1922 and 437 times in 1921. 

Both the increase in the riding habit 
and the gross increase in the traffic are 
indicative of the need for new facilities 
as fast as they can be provided. Twenty 
~-ears ago, a year before the first sub­
way was opened, the billion mark in 
street railroad traffic was passed for 
the first time. Three years later traffic 
had grown 25 per cent, to a billion and 
a quarter. In the seventeen years since, 
the traffic has more than doubled. While 
rapid transit facilities have increased 
in capacity in that period by the build­
ing of new subways and the extending 
and third-tracking of the elevated rail­
roads, the surface car track mileage 



880 ELEC1:RIC RAILWAY JO U RNAL Vol. 62, No. 20 

STREET RAILWAY T RAFFIC IN NEW YORK CITY, 1921-1923 

Number of Revenue Passengers (Cash Fares) 

Subway and E levated Lines: 
Interborougb-

ii~~~~:::: ·. ·. ·.::::::::::::: :: : 
R.R.T. elevated and subway ........ . 
Hudson and l\Ianhattan tubes ......• 

~--Fiscal Year Ending June 30--~ 
1921 1922 1923 

639,385,780 
374,293,05 I 
404,970.640 

95,607,645 

644,975,474 
348,517,216 
444,747,228 

99,104,889 

676,650,431 
348,524,700 
480,900,869 
I 03,390, 911 

Increase* of 
1923 over 1922 

31,674,957 
7,484 

36,153,641 
4,286,022 

000, was abnormal, due to the splitting 
up of lines and the collection of added 
fares thereby, together with an abnor­
mally low traffic, due to street car 
strikes in a part of the previous fiscal 
year. The Bronx, with a gain of 4,461,-
261 in a total trolley traffic of 119,140,-
781, shows a somewhat reduced rate of Total rapid transit .................. . 1,514,25 7,116 1,537,344,807 

Street Surface Lines: 

B\fa0!~~ft~-;-.................... 384, I i8,024 388,357,767 
Brooklyn . . . .. .. .. . . . . . . . . . . . . . . 418,106,693 472,538,068 
The BroM:. ..................... 107,675,507 114,679,520 
Queens (a)...................... 51,944,034 58,826,451 
Richmond. . . .. .. . . . . . . . .. . . . . . . 15,797,894 18,567,115 

Totalsurfaee lines. . . . . . . . . . . . . . . . . . . 977,652,062 1,052,968,921 
Grand total.. ..................... 2,491,909,178 2,590,313,720 

P opulation (b) .......... :.......... 5,705,364 5,780,870 
Fares per capita ....... , . . . . . . . . . .. 437 448 

1,609,466,911 

383,209,497 
490,128,692 
119,140,781 
59,852,694 
19,408,180 

1,071,739,844 
2,601,206,755 

5,875,996 
456 

(a) E xclusive of B.M.T. (b) Estimated on basis of one-tenth of decennial increase. 
* Prefix D indicates decrease. 

72, 122,104 

D 5, 148,270 
17,590,624 
4,461,261 
1,826,243 

841,065 

23,919,193 
90,693,027 

• gain from the previous year. For the 
Borough of Queens, in a total trolley 
traffic of 59,852,694, there was shown 
a gain of 1,026,243, which was also less 
than last year, but appreciable. Trolley 
traffic in Richmond Borough, which 
showed a rather abnormal growth last 
year, in 1923 went back to its practjcally 
normal rate, with an increase of 841,-
065 in a total traffic of 19,408,180. The 
total traffic upon the rapid transit lines 

has tended to decrease steadily. As the 
commissioru has repeatedly pointed out, 
more rapid transit lines are urgently 
needed ii adequate provision is to be 
made for the growth in traffic. With 
the growth in traffic has grown the 
length of ride, th!) latter being to a 
certain extent responsible for the for­
mer. Where people used to walk they 
now ride, because in most instances it 
is no longer possible to walk the dis­
tance between work and home. As the 
commission sees it surface cars and 
bus lines, while playing a highly impor­
tant part in short-haul transportation 
and in feeder traffic, are becoming less 
and less a factor in the solution of the 
long-haul transportation problem. 

The traffic upon the Hudson & Man­
hattan tubes, while largely a traffic into 
and out of New York rather than a 
traffic within the city, is nevertheless 
included in the gross figures. The fol­
lowing table shows the traffic of all 
the lines,-subway, elevated and sur­
face,-operated in certain years, with 
the increases in each year, including 
figures of the Hudson tubes for the 
years in which those lines have been 
operated: 

Year Ended 
June 30 

1903 
1906 
1910 
1913 
1916 
1918 
1919 
1920 
1921 
1922 
1923 

Number of Revenue 
Passengers 

1,000,767,483 
1,251,841,173 
1,531,262,914 
1,709,876,508 
1,898,735,6 I 5 
1,975,482,316 
2,079,944,297 
2,365,587,369 
2,49 I, 909,178 
2,590,313,728 
2,681,206,755 

Annual 
Increase 

61,777,519 
I 20,838,479 
128,845,272 
88,962,573 
91,102,889 
56,670,087 

104,461,981 
285,643,072 
I 26,321,809 
98,404,550 
90,893,027 

One of the outstanding features in the 
traffic statistics of the year was the fact 
that the tremendous traffic loss was 
halted which began on the Manhattan 
elevated lines of the Interborough Com­
pany in 1!)21, and these lines showed a 
very slight gain, amounting to 7,484 
passengers over last year. The total 
Interborough elevated figure, however, 
is still far below the 1921 figure, 1922 
having shown a falling off of more than 
25,750,000 elevated passengers from the 
previous year. In 1921 the Manhattan 
elevated carried about 374,500,000 pas­
sengers, while last year and this year 
the figure was about 348,500,000, the 

exact figure for this year being 348,-
524,700. The change in regard to the 
Interborough elevated traffic is gener­
ally presumed to be due to the campaign 
which that company made to build up 
this traffic, resulting in increased serv­
ice and in the repainting of cars and 
stations a taxicab orange. The statistics 
show that just about the time this cam­
paign started the loss in traffic which 
had been continuing into the current 
fiscal year, was halted, and there was 
a prompt gain. 

Still another feature of the traffic 
year w:as the increase in riding upon the 
Interborough subway. During the fiscal 
year 1922 the gain upon the Inter­
borough's underground system was only 
a little more than 5,500,000 passengers, 
losses being noted upon practically all 
parts of the system except upon the 
two main trunk lines through Manhat­
tan. This year, however, the Inter­
borough subway traffic was 676,650,431, 
a gain of 31,674,957. The Interborough 
traffic, therefore, was more than the 
whole traffic upon all lines in the city 
of New York thirty years ago. 

Another outstanding feature of the 
report for the year was a falling off in 
trolley traffic in Manhattan of 5,148,270, 
as against a gain last year of 4,229,743. 
The exact cause of this change is not 
determinable, but it is probable that the 
elevated railroad traffic campaign drew 
a large number of riders from the sur­
face cars, as with the growth of vehicu­
lar traffic in the street, the difficulty of 
maintaining trolley schedules is con­
stantly increasing. The loss, however, 
in trolley traffic in Manhattan is a small 
figure when compared with the aggre­
gate of this traffic, and does not mean 
any material falling off, being in fact 
larger than in any other recent years 
outside of 1921 and 1922, and higher 
than in any other period in the history 
of such railroad operation in Manhat­
tan, with the exception of the four years 
1913 to 1916, inclusive, which were the 
banner years of trolley operat ion in 
Manhattan, the figure of total traffic 
being for each of the four years well 
over 400,000,000. 

The Brooklyn trolley gain for the 
year was 17,590,624 in a total traffic of 
490,128,692. The figure of gain for the 
year previous, however, nearly 54,500,-

was 1,609,466,911, and on the surface 
railroad lines 1,071,759,844. 

Estimated upon the basis of 340 aver­
age traffic days in the year,-account 
being taken of lighter traffic on holidays 
and Sundays,-the total increase in 1923 
would mean that 267,000 more persons 
each day rode upon the subways, ele­
vated and surface car lines of the city 
than rode upon a similar date in the 
year previous. As a matter of fact, 
however, the rate of increase is known 
to be far higher at the end of the year 
than at the beginning, and it has been 
estimated that about 2,500 more per­
sons ride upon these lines on a partic­
ular day than rode upon the day previ­
ous. Using the same divisor of 340, the 
daily total traffic averaged last year 
7,885,900 passengers; but again taking 
into consideration the fact that traffic 
is higher at the end of the year than at 
the beginning, the figure was probably 
well over 8,000,000 at the end of the 
fiscal year. 

Despite the slight net gain for the 
whole Interborough elevated system, 
there was a net loss of traffic upon two 
of its principal lines, the Third Avenue 
and Sixth Avenue. However, where 
last year the loss upon the Third Ave­
nue line was nearly 8,000,000, the drop 
this year was less than 150,000. On the 
Sixth Avenue line last year, which suf­
fered a loss of 10,750,000 in traffic, the 
loss this year was about 1,100,000. The 
Second Avenue and Ninth Avenue lines 
which, together, last year lost 7,000,000 
passengers, this year both showed a 
gain amounting to more than 1,250,000 
passengers. On the Interborough's 
underground system, passengers carried 
on the Lexington A venue trunk line 
were 202,600,000 in number, or 8,400.000 
more than last year, while on the West 
Side trunk line, with 199,600,000 pas• 
sengers, there was a gain of 12,200,000. 
With the exception of the West Farms 
branc-h, which lost about 400,000 pas• 
sengers, and the stations in downto"'-n 
Brooklyn, which dropped back about 
275,000, practically all branches of the 
Interborough subway system showed 
gains. There was a gain of 5,000,000 
passengers on the Jerome A venue 
branch; of 2,500,000 on the Eastem 
Parkway branch, and of 1,600,000 on the 
Queensboro subway. 

The Broadway subway of the B.-1\I. T. 
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system continued to be one of the great 
traffic gainers. Last year it had a traf­
fic of a little less than 109,000,000, and 
this year of 119,000,000, a gain of nearly 
10,200,000. Other lines in the Brooklyn 
system which showed big gains were 
the Brighton and Fourth Avenue sub­
way lines and the Lexington Avenue 
elevated, which each gained about 
3,000,000 passengers; the Fulton Ave­
nue elevated, which gained some 2,500,-
000 passengers; the West End line, with 
2,000,000 passengers; the Culver, Sea 
Beach and Myrtle Avenue lines, with 
1,000,000 passengers each, and the 
Canarsie and Fifth Avenue elevated 
lines, with 500,000 each. 

The accompanying table shows the 
street railway traffic in New York for 
the three years 1921 to 1923, inclusive. 

Ordinances Introduced to Prohibit 
Jitneys in Gadsden 

An ordinance has been introduced be­
fore the City Council of Gadsden, Ala., 
designed to put the jitneys out of busi­
ness. The ordinance prohibits the oper­
ation of the jitneys on streets over which 
electric railway cars are operated. If the 
jitneys cannot be operated over streets 
where car lines run the jitneys will be 
forced out of business. This ordinance 
will come up before the City Council 
for final passage on Dec. 1. Officials of 
the Alabama Power Company, which 
operates in Gadsden say the buses and 
the jitneys are getting so much of their 
business that the operation of the cars 
is unprofitable. 

Alabama City and Attalla, two good­
sized towns, are located within a few 
miles of Gadsden. These two towns are 
connected with Gadsden by street cars, 
buses and jitneys. Officials of both 
At talla and Alabama City are discuss­
ing the probability of passing ordi­
nances similar to the one now before the 
City Council of Gadsden. Should these 
ordinances be adopted it would prevent 
the operation of buses and jitneys on 
t he paved highways entering these 
three cities. 

Different Rates Sought 
in Pensacola 

Jack G. Holtzclaw, receiver for the 
Pensacola E lectric Company, has filed 
a · petit ion with the Florida Railroad 
Commission a sking for a readjustment 
of passenger and freight rates. The 
petition leaves the r ate entirely to the 
commission t o decide. In the petition 
Mr. Holtzclaw says that the railway 
loses on an average of $55 a year in 
fares on every privately owned auto­
mobile in its territory. 

Vote Against One-Man Cars.-At a 
recent election in Dayton the people 
voted in favor of an ordinance requiring 
two men on every car . The Oakwood 
Street Railway, the Peoples Railway 
and the Dayton Street Railway have 
been running one-man cars. 

Why the Trackless 
Trolley? 

The trackless trolley is said to have 
made a hit. But why not the bus 
without t h e trolley poles and over­
head wires?-Phlladelphia. "Evening 
Dulletin." 

The trackless trolley is pri­
marily the forerunner of extended 
trolley service and, by utilizing 
the- electrical distribution system, 
can be operated by means of 
street car motors at a cost suffi­
ciently lower than that of the 
gasoline motorbus of similar size 
closely to approximate the dif­
ference between the trackless 
trolley fare of 7 cents-four 
tickets for 25 cents-and the 10-
cent fare which is necessary to 
support operation of the gaso­
line motorbus when supply­
ing similar service. 
-Philadelphia Rapid Transit Co. 

Will Supplement Service with Buses. 
-Service given by the Jacksonville 
Traction Company will be supplemented 
by buses, according to a recent an­
nouncement of J. P. Ingle, general man­
ager of the company. It is planned to 
replace the line on Oakland Street with 
buses as a start, and if this service 
proves successful similar service will be 
established in other sections not now 
served by the railway. For sometime the 
city has been seeking the extension of 
the railway line to the electric light 
plant and municipal docks, but the nec­
essary cost would be prohibitive, accord­
ing to Mr. Ingle. The regular 7-cent 
fare now in effect on the railway line 
will prevail on the buses and transfer 
privileges will remain as at present. 

Winter Rate'! in °Effect.-Winter rates 
on the Oregon Electric Railway, oper­
ating between Portland, Ore., and Wil­
lamette Valley points, became effective 
Nov. 12. Under the new tariff, which 
affects week-end and fifteen-day round 
trip tickets, the fare from Salem to 
Portland will be increased from $2 to 
$2.30, the fifteen-day ticket from $2 to 
$2.50, the week-end fare, Eugene to 
Portland, $5.30 instead of $4.90, and the 
fifteen-day rate $6 instead of $5.80. 

No Jitneys in El Paso.-Following 
the opinion of Judge Stewart Berkshire 
of the Corporation Court declaring the 
jitney ordinance invalid because it did 
not specify both a maximum and min­
imum penalty for violation, the City 
Council under the emergency clause 
passed a new ordinance at the same 
time repealing the older one. After 
this ruling jitneys ceased to run. One 
jitney driver did operate but was 
·arrested and fined. His case is now on 
appeal in ·the higher court. With this 
exception no jitneys have been run in 
El Paso since April 30 of this year. 
This brings up to date the status of the 
jitney situation, which was referred to 
in the ELECTRIC RAILWAY JOURNAL, 
issue of Qct. 20, 1923, page 723. 

Improved Service Provided.-J. M. 
Barry, division manager of the Alabama 
Power Company, recently submitted to 
Mayor Gunter ·of Montgomery a pro­
posa1 tor the rerouting of the Mont­
gomery :::itreet Railway system. The 
proposal includes transfer privileges be­
tween depot cars and other cars so that 
passengers could travel on the cars be­
tween the Union Station and all other 
parts of the city. 

Will Consider Results of Referendum. 
-A post card referendum is to be 
started in Milwaukee. Post cards on 
the desirability of continuing motor bus 
service in the Eighteenth Ward will be 
sent to all owners of property on the 
streets where the buses of the Milwau­
kee Electric Railway & Light Company 
a.re operated. The results of the refer­
endum will be placed before the Com­
mon Council for consideration. 

Anti-Jitney Ordinance Before Court. 
-The case of E. C. Waid against the 
city of Fort Worth, Tex., on appeal 
before the Court of Civil Appeals, in­
volving the validity of the anti-jitney 
ordinance enacted by the city of Fort 
Worth has been set for hearing before 
the court. This particular ordinance 
as passed makes it unlawful for 
jitneys and other vehicles carrying 
passengers for hire in opposition to 
the traction company to operate on 
certain specified streets, the specified 
streets being the downtown business 
district. Enforcement of the ordinance 
would put the jitneys in Fort Worth 
out of business. 

Fare Reduction Sought.-A reduction 
in fares at Savannah, Ga., to 5 cents 
is being sought by the city. A resolu­
tion asking for the reduction has been 
adopted by the City Council, and the 
Mayor of Savannah will present it to , 
officials of the Savannah Electric & 
Power Company. The present rate 
is 7 cents. If the company refuses 
voluntarily to grant the request, the 
resolution authorizes the Mayor of 
Savannah to appeal the matter to the 
Georgia Public Service Commission. 

Hears Five-Cent Fare Claim.-The 
city of London, Ont., has questioned the 
right of the London Street Railway to 
charge the 5-cent fare that is now in 
effect. R. G. Ivey, vice-president of 
the company, recently appeared before 
the Provincial Cabinet to present the 
claim of his company. Adam Back and 
City Solicitor Meredith appeared before 
the Cabinet on behalf of the city. 

l\lore One-Man Cars in Use in New 
Jersey.-As a measure of economy the 
Public Service Railway, Newark, N. J., 
is extending the use of its one-man 
cars. In the Central division of the 
system one-man cars have been placed 
in operation on the Middlesex and South 
Amboy lines. Other lines which tried • 
out the one-man type of cars recently 
were the West Hoboken line operating 
in Hoboken and West Hoboken; Pavonia 
line, in Jersey City, -and the Clifton 
line, in Newark. The Bergen line in 
Newark has been using the one-man 
cars for several months. 
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Personal Items 
111111 

G. E. Deparbnents Combine 
Publication and Advertising Depart­

ments to l\lerge on Dec. 1 with 
1\1. P. Rice as Manager 

The publication and advertising de­
partments of the General Electric Com­
pany will be combined on Dec. 1, with 
Martin P. Rice, as manager of the pub­
licity department, in charge. 

Frank H. Gale, advertising manager, 
will on Dec. 1 become assistant to D. R. 
Bullen and manager of conventions and 
exhibits. Mr. Bullen was recently ap­
pointed assistant vice-president, and 
Mr. Gale will do important association 
work. 

C. H. Lang, who has been assistant to 
l\lr. Rice as manager of the publication 
department, will continue as assistant 
manager of the newly created publicity 
department, and T. J. McManis, who 
has been manager of the department of 
publicity for the Edison Lamp Works 
of the General Electric Company at 
Harrison, N. J., will also become an 
assistant manager of the new depart­
ment. 

In addition to the above announce­
ment made by President Gerard Swope, 
an advertising council has been created, 
with the following members and with 
Director B. G. Tremaine, Vice-presidents 
J. R. Lovejoy, George F. Morrison and 
F. S. Terry and A. D. Page as ex officio 
members of this council: Chairman of 
the council, J. G. Barry; manager of 
publicity department, M. P. Rice; as­
sistant manager of the publicity depart­
ment, T. J. McManis; P. B. Zimmer­
man, George C. Osborne, L. P. Sawyer 
and G. P. Baldwin; advertising counsel, 
Bruce Barton, and secretary of the 
council, C. H. Lang. 

Mr. Rice, the new publicity manager, 
has been in the employ of the General 
Electric Company for twenty-eight 
years. He was graduated from the 
University of Pennsylvania in the class 
of 1893 with the degree of bachelor of 
science, and then took a post-graduate 
course, receiving the degree of mechan­
ical engineer. 

Mr. Rice entered the service of the 
General Electric Company in 1895 in 
the drafting room. After nine months 
he was transferred to the engineering 
department, and when the X-ray was 
discovered was assigned to that new 
work. The publication bureau was or­
ganized in December, 1897, and he was 
made manager, a position he has since 
held. In this position he had super­
vision of all company printing, photo­
graphs, technical data and all• general 
publicity for the company. In June, 
1903, he established the General Elec­
tric Review. 

In February, 1921, when the General 
Electric Company became interested in 
radio broadcasting, Mr. Rice was made 
director of radio broadcasting and in 

this position outlines the company's 
policy in this new field. He readily 
recognized that broadcasting should be 
more than a mere entertainment to be 
successful and that its programs should 
be educational and helpful to the public 
in the distribution of interesting news 
events of the day. The company is now 
building a second large radio station 
at Oakland, Cal., and has definitely 
announced plans for a third station to 
be built at Denver, Col., both of which 
will come under Mr. Rice's supervision. 

Mr. Gale has been in charge of the 
space advertising of the company for 
the last seventeen years. As a member 
of the staff of Dana R. Bullen, assist­
ant vice-president, he will assist Mr. 
Bullen in the manifold activities of his 

:u. P. Rlce· 

new work, and in particular will have 
charge of conventions and exhibits. He 
will have the title of manager of con­
ventions and exhibits, and his field will 
be one with which his work has made 
him very familiar. 

Mr. Gale entered the service of the 
Thomson - Houston Electric Company 
at Lynn, Mass., in 1890 as a draftsman. 
Later he served in the catalog ,depart­
ment. With the formation of the Gen­
eral Electric Company in 1892, into 
which the Thomson-Houston Company 
was merged, his work took him to 
Schenectady, to the Schuyler plant at 
Middletown, Conn., to the Edison Lamp 
Works at Harrison, N. J., and to the 
Brush, Works at Cleveland, Ohio, where 
he was also associated with the Short 
Electric Railway and the Sperry Elec­
tric Railway. 

He returned to Schenectady in the 
spring of 1895, and in 1899 was trans­
ferred to the commercial department. 
In 1901 he had charge of the company's 
interests at the Pan-American Expo­
sition at Buffalo, and since · then has 
had supervision, of such work at all ex­
hibits and conventions, notably at the 
St. Louis and San Francisco world's 
fairs. He was awarded a gold medal at 

the San Francisco Exposition for thi; 
excellence of the design of the com­
pany's exhibit. Following the St. Louis 
Exposition he was placed in charge of 
the company's advertising in periodi­
cals and later given the title of adver­
tising manager. 

A. V. Kipp, traffic manager of the 
Salt Lake & Utah Railroad, has been 
appointed assistant general freight 
agent of the Oregon Short Line. Mr. 
Kipp has been traffic manager of the 
Salt Lake & Utah Railroad since March 
1, 1921. For six months prior he served 
as general freight and passenger agent 
for the road. He has been constantly 
connected with railroads of the West 
since he entered the service of the 
Union Pacific at Omaha in 1902 as tele- · 
graph operator. He consecutively be­
came chief operator at the Omaha 
office, traffic agent for shipments in 
Wyoming, traveling freight agent with 
headquarters in De~ver and contracting 
freight agent for Denver. During the 
war he had charge of the traffic depart­
ment of the United States food admin­
istration for Colorado. Mr. Kipp's suc­
cessor as traffic manager has not yet 
been named. 

Don. C. Farra, for twelve years con­
nected with the freight department of 
the Boston & Maine Railroad, has been 
appointed freight agent of the Spring­
field Terminal Railway Corporation, 
Springfield, Vt., owing to heavy freight 
movements over the Springfield-Charles­
town, N. H., electric line. 

Edward 1\1. Raver has been appointed 
claim agent of the Chicago and West 
Towns Railway at Oak Park, Ill. For 
the past seven years he has served as 
supervisor of claims for the northern 
district of California, with the Union 
Automobile Insurance Company at San 
Francisco. He has been connected with 
the Fort Wayne & Northern Indiana 
Traction Company and as superintend­
ent of transportation with the Michigan 
United Railways at Jackson and Battle 
Creek. For three years beginning in 
1913 he was superintendent of trans­
portation and claim agent with the 
Lincoln Traction Company of Lincoln, 
Neb. 

Obituary 

Edwin \V. Olds, once prominent 
in the electric railway field, died re­
cently in Long Beach, Cal., at the age 
of seventy-six. Early in 1911 Mr. Olds 
resigned as superintendent of rolling 
stock of the Milwaukee Electric Rail­
way & Light Company and with that 
resignation severed his connection with 
the electric railway industry. He en­
tered the service of the Milwaukee com­
pany in 1896. He was one of the 
organizers of the American Elecric Rail­
way Engineering Association and had 
always been prominent in the councils 
of that body. He served as president 
of the association in 1903-04. 
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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 

Fewer Electric Railway Repair 
Shops Employ More Men 

The reduction in the number of elec­
tric railway car repair shops in the 
United States is an outstanding fea­
ture of a report recently published by 
the Department of Commerce. Whereas 
there were in 1919 some 624 such re­
pair shops, there were only 560 two 
years later. In spite of the reduction 
in the number of shops, however, the 
number of workmen employed increased 
from 33,120 to 35,638. Their wages in­
creased from about $39,000,000 in 1919 
to more than $47,000,000 in 1921. · The 

· number of salaried employees, as 
shown in the table below, increased 
more than did the number of wage 
earners. In 1!)21 such employees num­
bered 2,359, as compared with only 
1,847 in 1919. 

This report shows also the distribu­
tion of the shops by states. Pennsyl­
vania leads in the number of electric 
railway car repair shops with 70, Ohio 
is second with 65 and New York is 
third with 45. Illinois, with 42, is not 
far behind. In number of employees, 
however, New York is first with 5,799, 

J, ., 
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Pennsylvania is second with 4,458 and 
Illinois third with 4,021. Ohio, which 
ranks second in number of est ablish­
ments, ranks below Californ ia in num­
ber of employees. Wages have followed 
the same general trend as the number 
of employees, although Illinois, with 
fewer employees than Pennsylvania, 
nevertheless pays a considerably larger 
sum in wages. 

American Couplers Going Abroad 
During recent months the Ohio Brass 

Company has received a number of 
orders for Tomlinson standard auto­
ma tic couplers for use in foreign coun­
tries. Cia. Metropolitano Alfonzo XIII, 
Madrid, Spain (the subway of Madrid), 
has purchased eighty-four coupler 
equipments. Companies in Australia 
have purchased coupler equipments for 
150 cars. Both of t hese orders call for 
couplers comprising automatic electrical 
coupling as well. The railway in Haar-
1 em, Holland, recently bought couplers 
for seventy-five cars, and 200 coupler 
equipments were ordered from Rio de 
Janeiro. Japanese companies have 
ordered 120 couplers. 

Paid for 
Contract C011t of Value of 0~ State z~ ~[al i:..:z Salaries Wages z ,.. Work Materials Products 

United States: 
1921. ....... .. .. , 560 35,638 2,359 
1919 ............. 624 33,120 1,847 
1914 ............. 649 28,215 1,827 

~la~am~ ........... 7 205 JO 
uahforma .......... 22 2,602 I 18 
:Jo1orado .......•... 5 272 17 
Ronn~cticut ........ 17 722 93 
..:reorg1a .•••••.••.•• 8 343 19 

l r .. 
42 4,021 253 i~:n~:~: ::::::::::: 29 1,180 113 

£(:~;.;:·:::::.:::::: 14 232 17 
JO 162 17 

Kentucky ..... . .... 6 223 10 

~ouisiana ........... 7 438 36 
11:aine ......•...... 10 184 14 
11:sryland .•.......• 5 926 44 
11:assachusette ..•... 30 1,704 87 
11ichigan ...•....... 17 1,532 I I 5 

1\n'!e.sota, ......... . 7 621 43 
l8SIS!ppp1, .•.•..... 5 31 8 

Aissourt ....•.•.... 8 1,216 62 
11ontana ........... 4 36 3 

, '<.Hampshire ..•.... 5 78 4 

./ew Jersey ......... . 14 1,455 37 

./ewYork .......... 45 5,799 394 
forth Carolina ...... 7 76 15 

. lhio ............... 55 2,340 108 
lklahoma ......... • 9 184 22 

~enney1vania ....... 70 4,458 277 
-;ennessee ....... • .. 6 300 6 

:![~~i-:::: : : : : : : : 16 726 52 
3 I 71 12 
4 27 2 

33,279 $4,46 I ,800 $47,775,235 
31,272 2,979,367 39,073,154 
26,384 I, 9 I 4,538 I 8,644,845 

195 23,963 279,793 
2,484 218,434 3,977, I 5 I 

255 20,498 395,147 
629 199,520 578, I 54 
324 36,313 258,770 

3,768 536, I 54 5,694,974 
1,067 148,418 1,318,309 

215 36,422 294,900 
145 29,852 204,914 
213 20,272 281,272 

402 81,500 703,715 
170 24,925 218,104 
882 38,976 891,573 

1,617 I 23,226 2,378,630 
1,417 450,398 1,848,732 

578 111,579 937,433 
23 14,351 26,710 

I, 154 I 14,390 1,828,173 
33 7,764 52,952 
74 7,569 126,201 

1,418 91,634 2,270,570 
5,405 687,451 9,532,574 

61 16,550 75,858 
2,232 202,978 2,158,521 

162 41,989 220,475 

4,181 518,053 5,292,840 
294 15,600 428,253 
674 104,952 853,409 
159 10,851 230,860 

25 2,626 30,809 

$ I 05,862 $31,560, I 33 $87,3 I 2,426 
118,335 32,025,484 75,210,70 I 
24,596 I 7,609,574 38,576,565 

· · ·8·,ii-f 
3,675 

2,082 

.. is,i.fi 

11,398 
637 

• "i"i",644 
'"ii,fo 

10,427 

.... ios 

256,705 
2,217,467 

226,258 
722,156 
231,573 

3,737,988 
889,252 
294,771 
I 76,737 
134,793 

541,980 
217,788 
453,204 

1,493,302 
1,896,934 

567,621 
60,436 

1,574,774 
30,7?~ 
49,877 

1,966,685 
4,978, I 83 

61,346 
1,731,569 

152,302 

4,469,201 
274,985 
497,679 
152,248 
21,066 

560,461 
6,426,872 

645,579 
1,502,227 

526,657 

9,975,845 
2,393,856 

654,236 
411,505 
450, I 83 

1,340,049 
462,740 

1,383,753 
4,072,298 
4,252,51 I 

J,617,645 
101,497 

3,517,337 
91,438 

184,985 

4,328,891 
15,344,539 

154,355 
5,170.617 

414,766 

10,294,786 
721,027 

1,456,895 
396,021 

54,501 

"irginia. ...... .... . 9 400 28 372 36,359 371,713 394,812 802,939 
~asbiniit~n, .... . . . . 11 1,077 174 903 I 94,555 1,464,395 .... 796 793,442 2,453, I 88 
v~t V1rg1ma ....... 10 189 14 175 22,172 231,661 196,892 450,740 

ISCOllS!n. ... . .. . • . 14 604 71 533 141,723 769,J 15 • '"i,737 785,914 1,700,753 
1lotbers* ••..•••... 29 1,104 64 1,040 129,783 1,548,575 1,750 1,309,471 2,996,734 
*Arizona, 2 establishments; Arkansas, 2; Delaware, I; Disttict of Columbia, 2; Florida , 5; Idaho, 2; 

lehraaka, 2; Nevada, I; North Dakota, 2; Oregon, 3; Rhode Island, 4; South Carolina, I ; South Dakota , I; 
i'yo111log, J. 

Brill Buys Service Motors 
The J. G. Br ill Company, Philadel­

phia, has purchased the railroad motor 
coach division of the Service Motors , 
Inc., Wabash, Ind., with exclusive 
rights for the production and sale of 
the type of gasoline driven rail cars 
heretofore known as the Service Model 
55 railroad motor coach. While the 
Brill Company has heretofore furnished · 
only the bodies for these cars, it will 
now furnish the complete unit without 
change in design. With its extensive 
facilities the company will be better 
able to meet the increased demand for 
this type of equipment. In the future 
this type car will be known as the Brill 
Model 55 gasoline car. 

Cars of this type have been operated 
for more than 1,500,000 miles in the 
United States. Twelve similar cars are 
now being built for the Australian Gov­
ernment Railroad. They are about 44 
ft. long and weigh in the neighborhood 
of 28,000 lb. The renewal part busi­
ness for the cars now in service and 
the guarantees given by Service Motors, 
Inc., have been taken over by Brill. 

The purchase givel) the Brill Com­
pany a complete line of automotive cars 
for steam railroads ranging from the 
thirty-passenger, six-wheel type to -the 
Model 55 with a maximum capacity of 
fifty-five passengers. This part of the 
business is handled by the automotive 
car division, with C. 0. Guernsey, de­
signer of the Model· 55 and formerly 
vice-president of Service Motors, as 
chief engineer. C. J. McPherson, A. H. 
Hudson and A. F. McCormick, all for­
merly of Service Motors, have joined the 
Brill organization to assist in this work . 

Dayton Air Brush Company 
to Be Sold 

The assets of the Dayton Air Brush 
Company will be offered for sale at the 
Montgomery County Court House, 
Montgomery County, Ohio, on Nov. 24. 
They will be sold at such prices as may 
be approved by the court. The assets 
consist of patents, good will, accounts 
receivable, and a small amount of equip­
ment and parts. The order for the 
sale was given by Judge Robert C. 
Patterson of the Common Pleas Court 
of Montgomery County, Ohio. 

Metal, Coal and Material Prices 
Metals-New York Nov. 13, 1923 
Copper, electrolytic, cente per lb........ .. 13. 375 
Copper wire base, cente perlb........ . . . . . 16. 00 
Lead, cente per lb .. ...... .. . . . . ·. . . . . . . . . 6. 87 5 
Zinc,centeperlb. . .. . . .. . . .. . . .. .... .. . 6.425 
Tin, Straits, cents per lb ...... ... . ... . .. ; 44. 50 

Bituminous Coal, f.o.b. Mines 
Smokeless mine run, f. o.b. vessel, H ampton 

R oade, groee tons . . .. ...... . .... ..... . 
Somerset mine run, Boston, net t ons ...... . 
Pittsburgh mine run, Pittsburgh, net tons .. 
Franklin, Ill., ecreeninge, Chicago, net t ons 
Central, 111., ecreeninge. Chicago, net tons 
·Kanse.s ecreerlinge, Kaneas City, net tons ... 

Materials 
Rubber,-covered wire, N. Y., No. 14, per 

1,000 ft . . . .. . ... .... . ...... . ... ... .. . 
Weatherproof wire be.se , N. Y, , cente per lb 
Cement, Chicago, net prices, without bage 
Linseed oil (5-bbl.lots), N . Y. , per gal .. .... 
White lead, in oil (100-lb. keg), N. Y., cente 

per lb., carload Iota ....... ..... ...... .. . 
Turpentine, (bbl. Iota) , N. Y .• per gal. .. .. . 

$4.30 
2.375 
J .925 
I. 45 
1.05 
2. 25 

$6.50 
16 . 50 
2.50 
0.93 

11.25 
0.97 
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Directors Declare Dividend 
The board of directors of the Pressed 

Steel Car Company, Pittsburgh, met 
on Nov. 8 and declared the regular 
dividend of $1.75 per share on the pre­
ferred capital stock and a dividend of 
;1 per share on the common capital 
stock. No announcement was made, 
however, concerning the volume of busi­
ness done nor the earnings. It is ex­
pected that this information will be 
contained, however, in the annual re­
port which will be issued about the 
end of February, 1924. 

Rolling Stock 

The Illinois Traction, Inc., is prepar­
ing to purchase seventeen new, one­
man, light-weight, double-truck inter­
urban safety cars for its Ottawa divi­
sion, which was formerly known as the 
Chicago, Ottawa & Peoria Railway. 

Houston Electric Company will, if it 
follows the recommendation of John A. 
Beeler to the city, purchase fifteen new 
one-man cars at a cost of $180,000. 

Department of Street Railways, De­
troit, l\lich., has been authorized by the 
City Council to purchase fifty new 
double-truck Peter Witt type_ cars and 
one three-car train. The three-car 
train will be used for experimental pur­
poses to determine its practicability on 
lines such as that on Woodwar.d Avenue. 
A train of the kind proposed would be 
122 ft. long and would require a motor­
man and three conductors to operate. 
The equipment would cost $29,230 and 
the cars making up the train would 
have a seating capacity of 134 pas­
sengers. Delivery on the three-car 
train is expected about Jan. 1 and on 
the first of the Peter Witt cars about 
Feb. 1. The sale of fourteen of the 
city's one-man cars has been authorized 
by the Council. These cars will be 
replaced by larger ones. 

Cleveland Southwestern & Columbus 
Railway, Cleveland, Ohio, has purchased 
twelve new interurban cars to be built 
by the Cincinnati Car Company. 

New Orleans Public Service, Inc., has 
purchased twelve new double-truck cars 
of the Perley A. Thomas Car Company, 
High Point, N. C. 

Toronto Transportation Commission 
is planning either to purchase seventy 
new cars or rebuild a number of its 
old cars. 

Havana Central Railroad, Havana, 
Cuba, has placed an order with the 
Wass on Car Company for six new cars. 

Track and Line 

Community Traction Compaqy, Toledo, 
Ohio, will double track Sylvania Avenue 
from Martha Avenue to Jackman Road 
with extension of service on Tremains­
ville Road on the tracks of the Toledo 
& Western line. Extension will be made 
at a cost of $100,000. Double tracking 
in Sylvania A venue is part of a pro-

gram to repave and widen the thor­
oughfare. 

New Orleans, La.-Two franchises 
affecting the reorganization and rerout­
ing of the New Orleans Public Service, 
Inc., on the lines laid down in the 
Beeler report have been offered the 
Commission Council by Commissioner 
Paul H. Maloney of the Department of 
Public Utilities. One, covering the 
Elysian Fields Avenue franchise, pro­
vides, as a compromise to the Beeler 
suggestion, that the New Orleans Pub­
lic Service, Inc., shall construct a single­
track line on the upper side of Elysian 
Fields A venue from North Claiborne 
Avenue to Hope Street, with a shuttle 
service from North Claiborne Avenue. 
The other franchise provides for the 
extension of the Broadway lines with 
double-track service from South Clai­
borne A venue to Broad Place; thence 
on Broad Place to Almonaster Street, 
where it will resolve into a single-track 
line, continuing out Almonaster Street 
through such streets as residents in 
that section of the city, who are op­
posed to the Beeler recommendations, 
have approved. 

Grand River Valley Railway, Grand 
Junction, Col., will be extended 3½ miles 
into the High Line district, one of the 
best farm ·land sections of the state, at 
an estimated cost of $65,000. The work 
will be started at once. 

Citizens Traction Company, Oil City, 
Pa., is planning to lay a single track at 
the end of the double track on Main 
Street at Relief Street to the shops 
and offices of the National Transit Pump 
& Machine Company. This will provide 
service for the men employed in the 
Third Ward shops as soon after the 
closing of the suspension bridge as pos­
sible. Permission will have to be ob­
tained from a number of sources, such 
as the city and the Erie Railroad. 

Power Houses, Shops and 
Briildings 

Wisconsin Public Service Corporation, 
Green Bay, Wis., completed work in re­
placing its 25-cycle generators at its 
High Falls hydro-electric plant with 
new 60-cycle generators. This is in line 
with its policy to change all plant equip­
ment to 60-cycle generators and also 
to change all motors and meters on 
lines using current to 60 cycles, thus 
eliminating the need of frequency 
changers. 

Paducah Electric Company, Paducah, 
Ky., is constructing a new power sta­
tion which represents an investment of 
$370,000. It is expected that the new 
unit will be in operation early in 1924. 
The structure when complete will house 
a new 2,500-kw. turbine and boiler 
equipment of the most modern type. 
The unit is being erected adjacent to 
the old power plant and in time the 
two will be linked together. The com­
bined generating capacity will be 
6,000 kw. 

Trade Notes 

Transit Equipment Company, New 
York, N. Y., is establishing a new 
method to bring the bus to the electric 
railways by taking the latter's ohso­
lete material in part payment for any 
buses they purchas!l. 

Standard Underground Cable Com­
pany, Pittsourgh, Pa., announces the 
following changes ' in its Perth Amboy, 
N. J., organization: H. W. Fisher has 
been advanced in title to technical 
director of electrical engineering, while 
continuing also as manager of the lead 
cable and rubber departments. R. W. 
Atkinson has been appointed chief elec­
trical engineer. G. J. Shurts has been 
made production manager of the lead 
cable department. 

New Advertising Literature 

Beckwith-Chandler Company, Newark, 
N. J., paint and varnish manufacturer, 
has ready for distribution a comprehen­
sive sample booklet of its line of motor 
coach colors. This pamphlet will be of 
particular interest to companies oper­
ating and maintaining motor buses. 

Reliance Electric & Engineering Com­
pany, Cleveland, has issued a thirty­
two page booklet on electric motors. 
It describes how electric motors are to 
be chosen and used. It also gives meth­
ods of installing motors, rules for de­
termining the size of motors required 
for different applications and an anal­
ysis of some troubles which may be 
encountered. Copies of the booklet will 
be sent to interested persons without 
charge. 

F,dison Lamp W'orks, Harrison, N. J., 
has issued a thirty-two-page pamphlet 
entitled "Lighting for Traffic Control." 
The booklet contains illustrations of 
many types of traffic signals and how 
they are operated. 

l\liller Trolley Shoe Company, Boston, 
has issued a new circular entitled 
"About Wire Wear." It features and 
describes tests of trolley wire wear over 
a period of six years on the Portland­
Lewiston Interurban Railway division 
of the Androscoggin Electric Company. 
This road has been using Miller trolley 
shoes exclusively for many years, and 
the pamphlet gives interesting statistics 
of micrometer measurements made by 
the railway company's engineers on its 
trolley lines. 

American l\langanese Steel Company, 
Chicago Heights, Ill., has issued a six­
page pamphlet, accompanied by illus 
trations, entitled "A Better Manganese 
Crossing." 

Elliott Service Company, New York, 
N. Y.; through its public safety division, 
has issued a pamphlet called "Reaching 
the Public with the Safety Idea." The 
pamphlet states that accidents can be 
prevented and it attempts to give the 
solution of the problem. 
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On the 5-yard Line! 
Every so often the crucial game is saved by the 
ability of one particular man to tackle the on-rush­
ing opponent, and drag him down to a stand-still-

before he hits the goal I 

That's why-

l PEACOCK BRAKES 

I 

t 

Make Good in the Railway Game! 

Peacock Improved Brake 

They can be depended ~pon to stop the car be/ore 
it hits the object or obstacle on the track. 

Peacock Brakes are fast; they have great reserve 
power and their chain winding capacity is suf­
ficient to take care of any amount of slack. But 
above all else is their reliability, like that of the 
guard who saves the football game for his team. 

It is that reliability factor which makes Peacock 
Brakes the most dependable equipment for electric 
railway cars, whether used as the regular service 
brake, or merely for emergency conditions. 

Investigate! Then specify-Peacock Brakes 

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

Canadian Repreaentative: 
Lyman Tube & Supply Company, Limited, Montreal, Canada 
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for~, :isacon ~ 11'a\'is 
c3ncorporat~~ 

Jfngitwers 
115 Broadway, New York 

Pllll,ADELPIJJA CIIJCAGO SAN FRANCISCO 

STONE & WEBSTER 
lncorpora ted 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON &, PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

E"LECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

RaPORTS-APPRAISALS-RATES-OPERATION-1!111:RVICII: 

Parsons, Klapp, Brinckerhoff & Douglas 
WM, BARCLAY PARSONS H, Ill, BRINKERHOFF 
EUGENE KLAPP W. J. DOUGLAS 

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

Appraisals and Reports 
CLEVELAND NEW YORK 

1570 Hanna Bldg. 84 Pine St. 

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

REPORTS AND APPRAISALS 
Manauement and Financino of Utilities and Industrials 

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 City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Plants, Buildings, Steam Power Plants, Water 

Powers, Gas Plants, Steam and Electric Railroads, 
Transmission Systems 

43 Exchange Place, New York 

JOHN A. BEELER 
Operating, Traction and Traffic Investigations 

Routing Surveys-Valuations-Operation 
Management 

52 Vanderbilt Ave., NEW YORK 

ENGELHARDT W. HOLST 
Consulting Engineer 

Appraisals, Reports, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, transferable weekly 
pass. Campaigns handled to make it a success. 

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

Byllesby 
Engineering & Management 

Corporation 
208 S. La Salle Street, Chicago 

New York Tacoma 

DAY & ZIMMERMANN. INC. @ l?WG!Nl!IE.R~ 
'D.eJzJ/n, Con.ttruction 

'l{eporlJ', tfa/uation.r, '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. 

The J\1ost Successful Men in the Electric Railway 
Industry read the 

ELECTRIC RAI,LWAY JOURNAL 

Every Weck 
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AMERICAN BRIDGE COMPANY 
EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

M anuf cicturers of Steel Structures of all classes, particularly 

! BRIDGES AND BUILDINGS 
I 
I 

SALES OFFICES: 

~ NEW YORK, N. Y. Empire Bldg., 71 Broadway Denver, Colo., First N atio11al Bank Bldg., 820 17th St. 
Philadelphia, Pa., Salt Lake City, Utah, Walker Bank Bldg., 175 S. Main St. 

Widener Bldg., N. W. Car. Chestnut and Juniper Sts. Duluth, Minn. Wolvin Bldg., 229·31 West First St. 
Boston, ltJass. • 120 Franklin St. Minneapolis, Minn. 7th Ave. and 2nd St., S.E. 
Baltimore, Md., 

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

Cincinnati, Ohio Union Trust Bldg., 36 East 4th~St. U. S. Stu! Products Co., Pacific Coast Dept. 
Cleveland, Ohio . Guardian Bldg., 629 Euclid Ave • 
Detroit, Mich, • Bucher Ave. and M. C. R. R. SanFrancisco, Cal., Rialto Bldg., 116 New Montgomery St • 

CHICAGO, ILL. 208 South LaSalle St. Portland, Ore. Selling Bldg., 322 Adltr St. 

St. Louis, Mo., Liberty Central Trust Bldg., 506 Olive St. Seattle, Wash. 4th Ave. So., Car. Conn. St. 

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

I ■ ■ 
. 

C. B. BUCHANAN W. H. PRICE. JR. JOHN II'. LAYNO J. ROWLA.ND BIBBINS President Seo'y•Trea1. Vlce-Pr .. ldont 

BUCHANAN & LAYNG CORPORATION Engineer-921 Fifteenth St., WASHINGTON, D. C. 

Engineering and Management, Construction, TRANSPORTATION 
Financial Reports, Traffic Surveys Complete Transit Surveys and Development Pro• 

I 
and Equipment .Maintenance grams, adapting Motor-Transport, R.R. Terminal and 

BALTUIORE Phone: NEWYORK City Plans. Traffic, Service, Routing, Operation and 
825 Equitable Bldg. Hanover 2142 49 Wall Stred Valuation. EXPERIENCE IN 20 CITIES 

KELLY, COOKE & COMPANY JOE R. ONG 
Engineers Consulting Transportation Engineer 

Specializing in Trallic Problem• and in Method• to 
Improve Service and Increase 

149 BROADWAY 424 CHESTNUT STREET Elliciency of Operation 
NEW YORK PHILADELPHIA 

PIQUA, OHIO 

I 
I ANDREW SANGSTER & COMPANY EDWIN WORTHAM, E.E. 

Consulting Accountants Consulting Engineer 

New York and Chicago Valuations of Electric Railways and 
Rate Inveetlr:atlona Oonaollclatlou Utilities of All Kinds 
Depu,e!atlon Studlee Beporta to Bankon Traffic and Operating Studies 

25 Broadway, New York Allison Bldg. Richmond, Va. 
Established Feb. 1913 . 

.I THE P. EDWARD WISH SERVICE A. L. DRUM & COMPANY so Church St. Street Railwoy Inspection 131 State St. 
NEW YORK DETECTIVES BOSTON Con•ulting and Con11tructin11 En11ineer• 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PRESENTATION TO PUBLIC SERVIC~ 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

When writln&" the advertiser for Information or ELECTRIC RAILWAYS 
prices, a mention of tho Electrlo Bellw117 230 South Clark Street 215 South Broad Street 

~ Joumal would be appreciated-. Chicago, Ill. Philadelphia, Pa. 

·, ' 
·I 
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Vitrified Paving Brick 
•• • 1s easiest to ·remove-

FROM the angle of 
repairs and main­

tenance, that pavement 
is best in electric rail­
waywork which with­
stands impact, protects 
ties, cross-rods and 

base from the 
seepage and re­
sulting destruc­
tive action of 
surface· water, 

yet is easy to remove 
when tracks are to be 
repair_ed or replac~~­
Brick, asphalt-filled, meets 
these requirements and many 
others as well. 
The asphalt filler forms a 
tight water seal which, never­
theless, is easily broken by 
a crowbar, leaving each brick 
an easily removable unit and 
giving the pavement surface 
100% salvage value. 

Suitable specifica­
tions for particular 
conditions gladly 
furnished on request 

NATIONAL PAVING BRICK 
MANUFACTURERS ASSOCIATION 
ENGINEERS BLDG. CLEVELAND, OHIO 

Albion Shale Brick Company 
Albion, Ill. 

Alton Brick Company 
Alton, Ill. · 

Barr Clay Company 
Streator . Ill. 

Binghamton Brick Company 
Binghamton ,N . V. 

Cleveland Brick & Clay Company 
C leveland, Ohio 

Clydesdale Brick & Stone Co. 

Cofie~?1~r~tu-f;;;;i Brick & Tile Co. 
Coffeyvflle. Kans . 

Collinwood Sha le Brick Company 
Cleveland, Ohlo 

Cor&;:ri~~a~ Tile Compaoy 

Francis ~itric Brick Company 
Boynton, Okla. 

Georgia Vitrified Brick & Clay Co. 
Augusta, Ga . 

Globe Brick Company 
East Liverpool, Ohio. 

Hammond Fire Brick Company 
Fairmont,-W .Va. 

Hocking Valley Brick Company 
Columbus.Ohio. 

Iodepeod en ce Paving Brick Co. 
lod~ndence. Kans. 

Ma~heetfO rw~-0:: 
C. P. Mayer Brick Company 

Bridgeville. Pa. 
Medal Paving Brick Company 

Cleveland, Ohio. 
Metrop0lis Paving Brick Co. 

Pittaburg, Kanflas. 
Metropolitan Paving Brick Co. 

Caotou , Ohio. · 
Mineral Wells Paving Brick Co. 

Mineral Wells , Texas. 
~{oberly Pa viog Brick Company 

Moberly, Mo. 
Murphyshoro PavinK Brick Co. 

Pat~~r~r:;~r:•. ~~mpaoy 
Patton, Pa. 

Peebles Pa vlng Brick Company 
Portsmouth, Ohio 

Pittsburg Paving Brick Company 
Pittsburg, Kansas. 

Purington Pa.,.ing Brick Company 
Galesburg, Ill . 

Southern Clay Mfg. Company 
Chattanooga, Teno . 

Springfield Paving Brick Company 

s .. ;iro~i~~~-c!~~pany 

Stri~ar
0cf.:;, Mt&'.. Company 

Strca tor. Ill. 
Thornton Fire Brick Comoany 

Clarksburg, W. Va. 
Thurber Brick Company 

Ft. Worth, Texas. 
Toronto Fire Clay Company 

Torooto, Ohio. 
Trinidad Brick & Tile Company 

Trinidad,Colo. 
V eedcrsburg Paver Company 

WesV~~eSh~Y~,
1
~~i~ts Company 

Fort Scott, Kans. · 
Westport Paving Brick Company 

Baltimore, Md. 

BfiCk 
PAVEMENTS 
OUTLAST THE BONDS • 
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In What Spirit Does the Workers' Committee Come? . 

With chins out prepared for 
an argument.~ 

This difference of attitude might 
be of less importance if it were 
reflected only in the results · of the 
conference between the spokesmen 
of the men and the boss. But the 
attitude, be it inimical, indifferent, 
or friendly, exists throughout the 
eight. working hours of the day. 
It may be thrown in to sharp relief 
only when there is a grievance to 
discuss, but it is reflected con­
stantly in the quality and quantity 
of production within the plant. 

This portfolio, giving a compre­
hensfre, yet brief exposition of 
Group Insurance, has been pre­
pared for executives. 

TnE TRAVELERS INSURANCE CoMPANY 

Hartford 

T HE T 

Or smiling, ready for a 
friendly chat.~ 

The friendly attitude has a cash 
value to the employer. And there is 
no more effective means of creating 
and maintaining goodwill between 
employees and employer than TRAV­
ELERS GROUP INSURANCE. It is no 
longer an experiment with a prob­
lematical result. It is a proven 
method. The cost is small. The 
results are large. It pays for itself. 
A thousand dollars of life insurance 
for each employee costs approxi­
mately one percen t of the payroll. 

Send for your copy today. Have your 
s tenographer write on your business 
letter-head. Your request will not 
obligate you in an y way. 

E 

TnE TRAVELERS INDEllNITY Cm1PANY 

Connecticut 

L E R S 
ACCD>ENT, UFE, lJ,ABILITY, BEALm AUTOMO BILE, STEAM BOILER, COMPENSATION, CROUP, BURGLARY, PLATE CLASS, AIRCRAn, MACHINERY' 
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A better ride 

Lightest Weight 
Stationary 
Steel Seat 

on a better seat 

Standard 
Rattan 

Walkover 
Steel Seat 

Standard 
Interurban 
Steel Seat 

When buying seats for cars and buses con­
sider more than appearance, economy, serv­
iceability. Provide for the comfort of your 
passengers, because on their comfort rests the 
popularity and success of the service. 

Hale & Kilburn seats are used by many roads 
because they provide passenger comfort and 
still meet the economy and serviceabiliy de­
mands of operators. Our forty years of seat 
manufacturing experience has produced types 
of seats suited to all requirements. 

Lightest 
Strongest 

Simplest 
Neatest-

Hale-Kilburn Col)lpany 
PHILADELPHIA 

General Office and W orka: 
Sales Offices: 

New York Chicago Richmond Atlanta 
30 Church St. McCormick Bldg. Mutual Bldg. Candler Bldg. 

S·an Francisco Los Angeles 
71 First St . 447 E. 3rd St. 

tfare and r 
(t[bt.rrn ~ 
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Cars-Cars-Cars-Cars! 
About 50,000 of them 

are now equipped with 

CONSOLIDATED 
ELECTRIC HEATERS 

·New car-orders reported every Jew 
days with more Consolidated Heaters 
specified /or them. 

- --- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - --
Stop malicious damage and make your heat control dependable by using the 

NEW VISIBLE THERMOSTAT 
Did you examine it at the Convention? 

New York Albany, N. Y. Chicago 
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~ 
he solid, substantial 

character y' 
COLDER SERVICE 
has placed it high 
among those per ... 
manent organizations 
recognized as 
National Institutions 

November 17, 1923 
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At the con"'clusion of a sale the buyer thanks the seller. 

The theory is that the purchaser gets at least as 
much good out of the transaction as the merchant. 

A good idea! And one that we might 
adopt. For selling a worthy product 
at a fair price is an honorable trans­
action. 

Now let us relate this to Texaco 
Lubricants. We can hardly expect 
you to thank us at the time you sign 
a contract. 

But we are patient. For we know 
that sooner or later, before the termia 
nation of a Texaco contract, your 
Road will give thanks for the good 
judgment which prompted you to 
select Texaco Lubricants and Texaco 
Service. 

And your future thanks will be· more 
than lip service, for you wi_ll say it 
with Renewed Contracts. 

Now, that isn't cock-sure. It's justi­
fiable Confidence. We know that the 
thing we have to offer is exclusive 
with us. And more and more Roads 
are realizing it. They say it with 
Contracts. 

Judge it for yourself. Analyze it. 

Here is what Texaco has to offer 
and which Texaco alone can offer,­
completely and in full measure in 
every item: 

I-Suitable lubricants sold at a price that is fair to the customer and to us: 

2-Texaco Lubricants are manufactured exclusively at The Texas Company's 
Refineries and, hence, they ·can be backed up by a positive assurance of 
uniformity and efficiency. · 

3-Prompt delivery of every kind of lubricant used by the Electric Street 
Railways, whether for rolling stock, shop or power plants. 

4-Prompt delivery of burning oils, or kerosene, if you need them. 

5-Unstinted Engineering Service through experienced and capable lubricat­
ing engineers. 

6-A degree of friendly co-operation you never realized until you took up 
'!Vith Texaco. 

When Do You Want To Take It Up With Us? 

THE TEXAS COMPANY 
DEPT· R:J· 17 BATIERY PIAC] "NE1\T-YORK._CITY 

HOUSTON· CHICAGO ~ NE\Y YORK 
OFFICES IN PRINCIPAL CITIES 
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Turners Falls Power & Electric Co., 
Turners Falls, ~lass. 

Iowa Railway & Light Co., 
Cedar Rapids, Iowa 

ELECTRIC RAILWAY JOURNAL 

Center: Milwaukee Electric Railway & Light Co., 
Milwaukee, Wis. 

uft: Consolidated Gas, Electric Light & Power Co., 
Baltimore, Md. 

Right: Southern Power Co., University, N. C. 

Big Boilers # 

in Big Plants 
THE seven plants illustrated on this 

page represent the latest and most 
modern central station construction. 
The equipment throughout each of 
them has been selected because of its 
superior advantages of economy, effi­
ciency and durability. 

There are in service in these seven plants 
185 Edge Moor Boilers totalling approxi­
mately 160,000 boiler horsepower - an 
average of about 866 H. 'P. per boiler. 

Twenty concerns have a total of more than 
400,000 H.P. of Edge Moor Boilers-aver­
aging over 20,000 H.P. for each user. 

The fact that every one of these twenty 
purchasers has sent in several repeat orders 
is proof of the quality of service rendered 
by the Edge Moor Boiler in large plants 
and large units. · 

Have you written for your copy of the 
Edge Moor catalogue? · 

EDGE MOOR IRON COMPANY 
Established 1868 

EDGE MOOR, DELA WARE 
New York Chicago St. Paul Boston Pittsburgh Charlotte 

November 17, 192 

Dominion Power&Transmisslon Co., 
Hamilton, Ont. 

Metropolitan Edison Co,, 
Reading, Pa. 

OILE _ 
FOR.. I1'l'CR..E.A..SEI> F'-.J'EL ECC>'N"C>~....,.,-



November 17, 1923 ELECTRIC RAI LWA Y JOURNAL 31 

-ING TON 
BALL BEARING 

EQUALIZING CENTER PLATES 

A Practical _ Way 
To Save Dollars 

A free turning center plate saves 
money-it reduces flange and rail 
wear and power consumption. 

The Symington Ball Bearing Equal­
izing Center Plate is a sure and 
pr<l:ctical way of making this saving. 

The ball bearings insure an ex­
tremely low turning resistance. 

The intermediate equalizing ·mem­
ber, free to move in a limited arc, 
compensates for any tilting of the 
bolsters and gives to each ball its 
share of the full load. 

Symington Ball Bearing Equalizing 
Center Plates efFect economies m 
maintenance and operation. 

THE T. H. SYMINGTON COMPANY 
New York Chicago Baltimore Boston Montreal 

WORKS : ROCHESTER, N. Y. 
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AGASOTE 

cJ'tandai" d joy 
0/ectfic JlailuJ!!:JS 

THE P.ANTA§OTE COMP.ANY 

November 17, 1923 
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An ·Anderson 
Sleet 

Cutter 

Stock 
now-

• • 1n time 
will save 

the 
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 wi re will 
be thick with ice and sleet. 

Insurance against a slee t storms is a 
very small item when figured in 
terms of Anderson Sleet Wheels and 
Cutters. 

lF rite today for quotation 
on your winter's supply 

Albert & J.M. Anderson 
Mfg. Co. 

Established 1877 

289-293 A St., Boston, Mass. 

Branches-New York. 135 B'way. Philadelphia. 429 Real 
Estate Trust Bldg. Chicago, 105 So. Dearborn St. London, 
12 Moor Lane E. C. 2. 

There 
are not many 

electrical engineers 
who haven't a copy of 
the new ST AND ARD 

Examine a copy for 10 days FREE 

STANDARD 
HANDBOOK 

for 

ELECTRICAL ENGINEERS 
Editor-in-Chief, FRANK F. FowLE 

Assisted by a staff of more than 60 specialists 
Fifth Edition, Revised and Enlarged 

2139 pages, 4½ x 7 , flexible. Thumb -indexed, fu lly Illus t rated, 
$6.00 n et, postpa id. 

This Handbook Is called the Standard and ls the Standard for 
electrical engineers throughout the world. It has come to be 
accepted as the one great reference work on electrical engineering 
matters. 
It is used daily by engineers who have it-it is pald for over and 
over again in Jost time. wasted effort and bother by those who 
haven't got it-it Is, in short 

Part of Y our Working Equipment 
More than 60 well-k»own el~ctrical engineers have prepared the 
material for this new fifth edition with the daily reference re­
quirements of the practising engineer constantly in mind. 
They have mp,de this book the right handbook for you-the one 
great handbook for your everyday needs. 
They have made usefulness its keynote. 
They b,.ve covered thoroughly the whole field of modern electrical 
engineering. 
The new developments. the impressive progress of electrical 
engineering, are all thoroughly described and recorded. 

. S.ent on Approval for the Coupon 
It doesn't cost anything to try the Hsndbook out for ten days. we send It 
rree--yon can use It-see for yonrseir how helpful It 1,-od then keep It or 
send it back as you think best. We do not bother yo1i in any way- no 
agents-no red tape-the book must do its own work-it must convince 
yon or 111 own mer!ts-and It will 

Send only t his coupon 

7 tee 6PH1unaitlJ11 W/1/Jtm 
MeGraw-llill Book Co., Ine., 370 Seventh A,·enu e, New York, N. Y. 

You may send me on 10 days' approval Standard Handbook, New 
.Fifth Edition, $6.00 n et. I agree to pay for the book or return 
It postpaid within 10 days of receipt. 

Regular subscriber to Electric Railway Journal? ................. . 

Signed ... , •.............•••.••......••......•....•...•..• 

Address 

Official Position •...•.•.••..•...........••..........••..... 

Name of Company ••.......•••••.•••.••..••.••••••.•.•.•••. 

(Books sent on approval to ret.ail purchasers in the U. S. and 
Oanada only.) Ell-17-23 

----------------------------------------~ 
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•.~~~· 
REG. U.S. PAT. OFF. 

Thank You 
Mr. Moroso! 

-but it should be so 
with 97 years behind us 
r_r--

Mr. Moroso, General Storekeeper of New 
York's Great Third Avenue Railway Sys­
tem writes us:-

"Perhaps if would be gratifying for you 
to know that the ( snow sweeper) rattan 
received is undoubtedly the finest grade 
that 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. 
1:his 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. 

Write or phone to our nearest offic, 

for prices and illustrations. 

HEYWOOD-WAKEFIELD COMP ANY 
Factory: Wakefield, Mass. 

Sales Offices: 
HOYWood-Wakefteld Co.. 

516 Weot S4tb St., 
New York 

E. F. B01le, 
Monadnock Bldg., 
San Francisco, Cal. 

Railway and Power 
En1lneerlng Corp.. 

Toronto and Montreal 

He:vwood-W1kelleld Co., 
1415 Michigan Avo., 

Cblea110. Ill. 

F. N. Grin, 
630 Louisiana A,e.. 
WHhln11ton. D. c. 

G. F. Cotter Supply Co .• 
Houston. Texas 

. ~-JY:4fjtd:d. 
REG. U.S. PAT. OFF. 

Fix up 
those armatures-

use the Irvington 
Specification 

lrv-O-Slot 
It's a simple thing to lay down 
a piece of combination slot in­

:iiiiilr-::::;:::;;-,..., sulation (cut to specification) 
and insert the coil or coils. 

- Irvington slot insulation is made 
up of a layer of varnished cam­
bric and a layer of fibrous paper 

solidly cemented together with a flexible. insulating com­
pound that will not dry out. 

Seamless Bias Tape 
Irvington Seamless Bias Tape is 
better. Every inch is effective 
insulation of uniform thickness. 
It makes smooth windings. It 
also can be applied with taping 
machines. 
Furnished in Yellow and Black 

.007 in. to .0 I 5 in. thick, ½ in. to 36 in. wide, on paper 
cores ! in. or If in. hole, standard length rolls, 36 and 
72 yds. 
Try it once and see how it cuts winding costs. Send 
for samples and prices. 

~ 

Varnishes 
Black baking insulation varnish is a good 
one for armature and field coils-magnet 
coils, etc. It is a most elastic and durable 
varnish. Can be thinned with benzine. 
Moisture proof and a good insulator. 
Irvington Black Finishing Varnish-a 
spirit varnish for finishing coats on 
motors, etc. 

Place that requisition today. 

lRVlHG-TON VARNISH a INSULATOR@· 
lrv~ton;H~er;sey. 

&tablished I 905 
Salea Repre•en tatioe•: 

Mitchell-Rand Mfg. Co., New York L. L Fleig & Co., Chicago 
T. C. White Electrical Supply Co. . Consumers Rubber Co., Cleveland 

St. Louil Clapp & La Moree, Los Angeles 
E. M. Wolcot, Rocheoter F. G. Scofield, Toronto 
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5 Times Faster Truck Painting-
and a Better Job 

The speed of painting this truck 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 painted-the spray reaching those 
places inaccessible and those overlooked by the 
brush man. 
Consider the economy in this 80% saving in painting labor 
coat as well as the advantage of this improvement in quality 
of work. 

Painting the DeVilbiss way will enable you to paint your car 
bodies. roofs and Roon. ear fenders. screens. couplers. aeats 
and other fittings with a like marked degree of advantage 
and profit. 

A word from you will promptly bring further interesting 
facts. 

THE DeVILBISS MFG. CO. 
272 Phillips Ave., Toledo, Ohio 

OeM16iss 
Spr"'l1'"inf1ilf Sfsfem 
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Don't Experiment with Life Guards 
Order 

H-B LIFE GUARDS 
to be manufactured by 

The Consolidated Car Fender Co. 
Wendell & MacDuffie, General Sales Agents 

The guard which has a long life-saving 
record, is of sound construction and economi­
cal to maintain. 

ACCEPT NO SUBSTITUTE 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111_11111111111111111111111111111111111111111111111111111111111111111111111111111111r 
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For Welding High Carbon Steel 

PAGE .HIGH CARBON 

Hardness Analysis 
(Seleroecope) 

No. 
I (Orlclnal Metal) 30 
2 .. .......... 34 
3 .. ... .. ..... 33 
4............ 35 
5 ... . . ....... 37 
6 ... ....... .. 38 

65432\ ELECTRODES 
The manufacture and reclaiming of High Carbon 
Steel parts by welding can best be accomplished by 
use of suitable welding metal. The data presented 
herewith is typical of results secured with Page 
High Carbon Electrodes, and indicates qualities 
more than equal to the original metal. 
Conform in aH respects to A.vV.S. specifications, 
E-No. 1-C. 
Look for red tag, and red-colored ends. 

PAGE STEEL AND WIRE COMP ANY 
An Associate Company of the American Chain Co., lnc. 

, Bridgeport, Conn. 
DISTRICT SALES OFFICES: 

Chicago New York Pittsburgh San Francisco 

An Assurance 
Of Safety 

TEADING railways for years have 
Lrecognized the great degree of safety 
built into Edwards car devices and have 
specified these devices with the assurance 
that they are safeguarding their pas­
sengers against accidents. 

An Edwards Lock, Extension Lock No. A-501, 
illustrated to the left, for instance, positively 
locks and is safe at all times. It holds the sash 
firmly in position and never allows the sash to 
slam shut. 

Extension Lock A-501 with phantom 
view of detents in steel stop casing. 
Racks can be furnished for wood 
stop casings if desired. 

In addition, Edwards devices possess the cardi­
nal features of strength, durability and ease of 
installation, which, combined with safety, make 
their use a matter of economy. 

THE OM.EDWARDS COINC. 
Maine Office and Factory 

SYRACUSE, N. Y. 
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[1 Baldwin Improved Motor Trucks for 
Electric Interurban and Street Railway Service 

Baldwin Type 11A'' Truck used on the Osaka Electric Railway and also on the Osaka Tetaudo Railway of 
Japan. Similar Trucks are used on many American and Foreign Electric Railways. 

BALDWIN Electric Motor Trucks are designed 
and built with the same engineering skill and 

excellence of workmanship as are Baldwin Loco­
motives. 

We built trucks to meet the most severe conditions 
of high speed electric interurban and street rail­
ways; for use under motor cars on electrified 

sections of steam lines; for double truck electric 
locomotives used in switching and local freight 
service; for the requirements of city and interurban 
electric freight and express service. 

For simplicity, strength, low cost of maintenance 
and perfect riding qualities, Baldwin Trucks can­
not be excelled. 

Baldwin reprcsentatioes in all principal cauntrics of the world. 
Detailed infarmation upon request. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA,U.S.A. Cable Address, "Baldwin, Philadelphia" 

37 

-

-have been adopted by many roads as standard 
because of their long wearing quality 

3313 Atlantic Ave., Brooklyn, 

------- - -- -

The 
COLUMBIA 
Armature, 
Axle and 
Journal Bearings 

I 
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"Quality" 
Cars 

City Cars 

Interurbans 

Safety Cars 

Motor Buses 

Trolley Buses 

Qualified-
Qualified - by experience, size and es­
tablished reputation to render "quality 
service" to electric railway companies. 

Send for circulars. 

St. La\JiS Car Company 
St. Lo'JiS, Mo. 

WTAe 8irtApli3ctl ~./' t:Ae Sale-fy Car• 

"Quality" 
Equipment 

Trucks 
Forgings 
Castings 
Seats 
Rattan 
Metal Trim 
Curtains 

General Supplies r· ... -...... 00 ................................................. ~ ............................................................................................................................... oo ....... - .. -·-··~ .... -.l 
Iii 

" 

NUTT ALL has every possible facility for making the 
best gears and pinions that can be produced, be­

ginning with experienced designer and ending with critical 
inspectors and careful shippers. It would be pretty hard 
for any other plant to duplicate a Nuttall gear, as we have 
been over thirty years gaining our experience, methods 
and equipment. 

l 
l 
i 
1 R.DNUTTALL COMPANY 
I PITTSBURGH PENNSYLVANIA 

~ 

I An w-"•••••• ""'"'' ""' M<,. c.. o;,.,,rt °"''" ,,. "''• ••~•"'"',._ '" ,.. u.;..., s .. ,. l 
§ for the Nuttall Electric Railway and Mina He.ulerre Products. In Canada, Lyman Tube & Supply Co., ~ I Ltd., Montreal end Toronto. ! 
" i i s 

iu11111111111111011u111111mmurn1111111111mu11111Kntlllllllllllllllllllll 11111111111111111JIIJIIIIIIIIIIIIJIIIIIIIIIIIJllllllllllllllllllllllll1i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111111111111111111111111111111111m111111mttt111111111111111111111111n11...l 
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~~. 
-'J~ftui 
--- 1::: 

/J~ ~ 1'~~ 
~ ~ °"£!\ ~ 
~~ 

-~~ ~~~ 
~~~ _{4.K~ 

L<t.1~~ • 1-- ~ -

flltllQUUIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIHIIIIIIIIUIIIIIIIUllllflllllltlllUIIIHIIIIIIIIIIIIIIIIIIHIIIIHIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIII IIIHl11tllHHr,.. ~nm11•111111111,111m111111111111111111111111111111111111111mm1111mm111111111111111111111111111111111111111m1111111111111111111111111u·11111111Ht1l 

i Griffin Wheel Company i 
ck Building 
go, Ill. 

FIN 
. s. 
ELS 

et and Interurban 
Railways 

! 
I Chicago F~~=:RIES: St, Paul 

I ~~=: ~:::::i''i:::.. ~:.!::"'·• I 
i -
•.-...tt1111111nm111111111111111111111111111111m11111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111 1111111 11~ 

I i 

I I 
CARBON BRUSHES 

f 

INTER 
~ 

sT:fi J1c~~R I 
Every Brush Fully Guaranteed !==_!===-

Write today for Catalog B-3 

The United States Graphite Company 
Saginaw, Michigan § 

New York Pitts~~:t Offic<'ll~tca&'O Denver i 
. Phlladelphta St. Louis San Francisco ~ 

01' 

~111111111m11111111111111111111111111 11111111111111111111111111m1111 1111111 1111 11111111111111111111111111 1111111111111111111111111111111m mutt11HUHIHH~ 
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::mm11111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111n1111111111111n111111111mm11111111111111111111m1111 1 

LOCATION ________________________ _ 

NORTH EAST 

~ II I' l 

., .: .• ·•~1~ I 1:J•' ' .. . I II 
~ I II ,, I 

I 
I I ·, I 

. 
" . . 

SOUTH WEST 

1J1 I l ~-1,1-1• I I l JO • II.! , , I 

~~- ++tt++++H+H+; 

•·,-t,t++t-H++ht++tti-t-H 

~ 

••t-, ., •• ,.,, . 
" 

Are You Maintaining Schedules? 
Increase your"', re :urns by improving the service on which 
they depend. "'-The cars themselves mark their time on the 
daily chart of the Nachod Au ~omatic Headway Recorder­
a record of operation for the superintendent, easy to read 
and file for reference.~The chart shows how late or early 
the car is according to~schedule. The. Recorder points out 
irregulari'ies and "slack" in the schedule. An instrument 
wi·h many uses- an efficient tool for the careful manager. 
Wri·e for Recorder Manual. Nachod Signal Co., Inc., 
Louisville, Ky., Manufacturers of Block Signals and High-· 
way Crossing Signals.ii~ 

Nachod Headwa Recorders 
"1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111E 

it,IIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!: 
C E 

I Au¥oTvif ~ f trrJ~AL I 
I :;ni~:,~:: ~;:.:~;~·~: I 
§ West Newton, Maas, § 

i1111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

gnn11111111111111111111111111111111111rum11111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111111111111111111~ 

' f,;.{~;BARD TU:BUCK~,:: l=====i 

Type A, Eye and Eye 

HUBBARD & COMPANY 
Pittsburgh Chicago. ~ 

-:dlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'lllltJIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllg 

rmn11111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tl'. 

} li1C~:,i,t,;1~1rl;11' ~ " \ 

; 
! 
; INSULATED WIRES AND CABLES 
ji J.)HN A. ROEBLING'S SONS CO., TRENTON, NEW JERSEY ~ 
'4111111m111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mi 

. ¢t7;)F'~_' _ _ tt.i::; RD EB 11 N fJ 
~ 

iflllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

g ~ 

a ;il!il~~i~~!!~~~~~j~~~ s i l~l~~~~~~~f(iif(~i11it~jt~i
1t~~(f~~, = s 

i 'PP nsa a o~ . nc v. : . . ! 
~ Tude Mark § 
.,1111111111111111••111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nm1111i: 

!IIIIIIIIIIIIIIIIIII IIIII IIIIIIII IIIIIIIIJIIIIIIIIIIIIIIIIJlllllllll;lllmm11111111111111111111111111111111111111111111111111111111111111111111111111111111111 11~ 

I ABAMREE LECTRIC PRODUCTS i_! 

Re~. U.S. Pat. Office 

Incandescent Lamp Cord 

COPPER WIRE AND CABLE 

TROLLEY WfRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER JNSULA TED 

UNDERGROUND CABLE 
. MAGNET WIRE 

= 

= 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

B011lon, 17 8 Federal; Chlcaso. I U W. Adami; §== 
Clnclnnstl. Traction Bide: New Yort, Perablnc Sq. Bide. 

§11111111111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Philadelphia, New York, Parls,En~land 

Sale11 Agents: 
Electric Service Supplies Co. 
Phlladelphla New York Chlcaro 

= 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

~ Transmission Line and Special Crossing I 
I Structures, Catenary Bridges i 
~ WRITE FOR OUR NEW DESCRIPTIVE CATALOG I 
i ARCHBOLD-BRADY co. I 
~ Engineers and.Contractors SYRACUSE, N. Y. ii 
~111111111111111111111111111111111111111,111111111111111•1111111111111111111111111111111111111111111111111111111111111111111111n11111111111111111111~ -
!!I 11,1_11111111111111111111111111um11111111!1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ!llllllllllllllllllllllllllllnn11111!!!!.!.l!lllll.,.,ll""lllc;::;~""= 

!• AN ~ . D 
~r TR IRE I A.NA.CONDA. COPPER ...... _."E;=;,:---~-- THE AMERI 
E MINING COMPANY BRAS. CO 
s way Building. Cbkaro. JI 
~11111111111111lllllllllllllllllllllllll11111111111UIUIIIIIIIIIIII !IIIIIIHJJJIIIIIIIIIIIIIIIIIIIH 
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:, 1111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111~ 

The Baker 
Wood Preserving Company 

·cREOSOTERS 
Washington Court House, Ohio 

Cross Ties 

Lumber Posts 

Bridge Timbers 

Piling . 

Treated and Untreated 

T/7 e solicit your inquiries 

'============= . Creosoting Plant located Washington Court House, Ohio 
On-Penna. R.R., B. & 0. R.R., D. T. & I. R.R. 

Operating Milla in Southern Ohio 

~ 1111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

w 1111111.-m11111111111111111111111111111111111111111111111111m1r11111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111 ,. 

I 

I 
~ 

TRUCK WITH TOWER IN RUNNING POSITION 

TRENTON TOWER 
This 3-Section 

is not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the i_ntermediate 
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. 

J. ~r:n~~!::\!~~J.-~ A~
0

· I 
t.1111111n111nnnn11m1!11111111111111111111111111111111111111111111111111111111111111111111111111111111111h1111111111!111111111111111111111111111111111111111i 

u11111111111nn11111:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

Drip Points for 
Added Efficiency 

They prevent creeping moisture and quickly drain the petti­
coat in wet weather, keepinir the Inner area dry. 

The Above Insulator-No. 72-Voltages-Test-Dry 64.000. 
Wet 31.400, Line 10.000. 

Our engineers are always ready to help you on your glass 
insulator problem. Write for catalog. 

Hemingray Glass Company 
Muncie, Ind. 

I 
! 
~ 

E 
= Est. 1648-lnc, 1870 ; 

~lllllllllllllllllllllllllll~llllllillllllllllllllllllllllllllllllllllllllllllltilllllllllllllllllllllllllllllllllllllllllltllffltflt'tllllllllllllllli'lllllllllllli 

~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lj 

I 
KERITE 

...,. 

:tC£~£" I 
':~.:tJ;, ; 

,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 
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Steel Chi.el on one e nd 
-Broom on the other 

!fllffHIIIIIIIHIIIIIIIIIIIIIIIIIIIIIHIIUltlllllflllllllllflllllllllllllllllllllUllllllltlllltlllllllllllllllllllllllllllltllllllllfllllllllll llllflllllllllllf .6 

IC DUNDEE "A" AND 
11

8" FRICTION TAPES I=_' 
Great Adhesive 

i s~~ili ~ 

I Tn• Oxo;: l~~~~~~~;: ft I 
= Incorporated 1884 • • = 
§ Baln Oil!••.: Nt:1/J Yorio-Atlanta-Bo" Froftcuco § 
§ Aomt,: Contra! Elottrlc Co., Cblcoeo, JU.: Pettlngell-Andrews '"•"•AA• § = Co.. Bolton. Mau. : Tho F. D. Lawrence Electric co.. Cln· 1t1a.o.~T.ou,c1: = 
~ clnnatt. Ohio: Novelty Electric Co., Pbll1dolpbfa, Pa. § 
S1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nu111111111111111111111111~!r.w~~•,m11111111u1111111111 11111m! 
••onnUIIIIIIIIIIIJIIIIIIIIIIIIIIJllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'~ 

! Shaw Lightning Arresters I 
I Standard in t~e Electric lndr.utrlu I 
~ for 35 yean 11 

I 150 c.~:.~z,n~:.~~::. N. J. I 
~~nn111111111111111111111111n111111111111111111111111111111111111mrnm111111111111111111111111111111111111111111111111111111111111111111111m11111nn111111i 

g111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mn11111!! 

; RAMAPO AJAX CORPORATION ~ 
iii Ramapo Automa~tlc. RACOR Tee Rail § 
§ Return Switch 'II> A '"Q:D, Special Work. e 
§ Stands ~"-.,: ~ __ § 
5 for Passing "'~;~.~,uuc. Manganeae 5 
§ Siding• Construction § 
i_~ GENERAL OFFICES: HILLBURN, NEW YORK ij 
5 Chlca1ro New York Superior, Wl•. NtacaraFalla.N. T. § 
§ Ca.nadla.n RamaPO Iron Warka, Ltd., Nlapra Falls, Ont. ~ 
iim11111n1111111111n111111tnt.1mhllllllflllflll1Jfltflllllttllflllllllllllllt1HfllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIAllli 

i hlllllllllllllllllllllllllllllrnlllll••lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnllllllll:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH-1 

I mi1'MD . 
I==_: Why the:;: popular 

Appeals to the practical trackman because it is light 
= and fast, because it will do any kind of grinding, 
~ and, last but not least, because it is inexpensive to I ;:';~ ~:;::::•l~::;,,~:inder Co. 

l • ---Waltham, Mass. 

; 
E § 

!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111 1111 111 1111111 1111111111111111111111...J 

~lllltlllflllflllffllllllllllllllllllllltn111111111111111111111111111n11111111111111111111111111111u11111111111111111111111111111111111111111111m1111111N1W, 

I .International Creosoting I 
I . & tr:e~i::~~;:x~0

• 

I = 
~ 

I 
~ 

Plant-Texarkana Beaumont CalTe■toa 

MONEY SAVERS TO RAILWAYS 
Treated railway ties, poles, piling, 

bridge t imbers, etc. 

Su our full page advertisement 
in last week's issue. 

ii111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111 m 111111111111111111m11111 11111111111111111111111nH11 

§lllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll, 

I Metal Safety Railway Tie Co. e 
~ 522 North American Bldg., Philadelphia, Pa. I 
I All-metal cross ties I 
§ Types for open and cloaed tracks i 
§ "More flexible than w ood" i 
~ See advertisement, issue, Sept~ 29, pare 86. Ji s Ask for circular on either type. Prices upon application. 
i;n11111111111111111111111111111111111111111111111111111n111111111111111111n1111111111111111111111111111111m11111mlllllTIIIIIIIIIIIIIIIIIIIHUIIIIIHtn 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111n1ffllP. 

§' GODWIN STEEL Proven by I ;;;~ .. ;:ARDS w,,,:~~!ff,ii 
= panq. Catalof No. 20. = Rae• & MeComu St■., § W. S. GODWIN CO~ Inc. Baltimore, Mel 
~Hllfllllll lllllllllllllltllllllhlllllllllllll~llllllllllllllllllllllllllflll)lllflllllll flll llfhllllllllftllllffffllllllllUITIIIIHllfflllfflllh 
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:==_l===_= ~ ~~-0~ L ~; ~t =-:-.--- I economical process for the 
Aluminothermlc welding- of 
rail joints. Makes the joint 
atronr;er than the rail Itself. 

Special advantar;es - (1) Rall 
ends ere hutted together and 
easily aligned, no Inserts needed 
to fill in or adjust. (2) Sme.ller 
portions of material used. (3) 
Grinding reduced to the min-

Fera.lite Welded Joint 

lmum, only a sllll:'ht touchlnr Ul> 
le needed, 

The Fera.lite Rail Weldlnr 
Process eliminates rail jolnta at 
a lower cost than any other 
process. Write for full detalle. 

ALUMINO-THERMIC CORPORATION 
Roselle Park, New Jersey 

~tnllHIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE 

I.Hffflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

I I High-Grade Track 
Work 

SWITCHES-MA TES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 
HARD CENTER AND MANGANESE i CONSTRUCTION I 

I_ New York Switch &' Crossing Co. i Hoboken, N. J. ii 
! = 
Lrm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

!'"f"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIJIIIIIIUllllllllllg 

E S 

; Lorain Special Trackwork I s ~ 

I Girder Rails I 
= --------- = i § I Electrically Welded Joints i 
I THE LORAIN STEEL COMPANY I 
iE Johnstown, Pa. § 

51 Soles Offices: ~=====-Atlanta Chicago Cle1•eland New York 
Philadelphia Pitt•burgh 

Pacific Coaat Repreaentotl""' 
§ United State■ Steel Product• Company § 
§ Lo• Anzelea Portland San Francisco Seattle = 

Lm,n11111~,:~:,:!11:,:,:~:,~11~~=~!::~,::~:.!::=.~,'.::u:.:,:,~:111:,;11!;11111111111111,I 
gn1111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.e 

BARBOUR-STOCKWELL CO. 
205 Broadway, Cambridgeport, Mau. 

Established 1858 

Manufacturer• of 

Special Work for Street Railways 

I Fr_;:~:::ss!:~s, i:::ch;:n::~:a::es I 
~ Kerwin Portable CrosS'overs ~ 
i § = Balkwill Articulated Cast Man,ganese Crouings ;; 

I i i ESTIMATES PROMPTL y FURNISHED I 
.-.....ntHm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tm1111111111111111111111111111111111111111111111111111r. 

!!ffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIHllllllllllllllllllllllllllllll~ 

s ~ 

I i 
I American I 

Rail Bonds 
CROWN 
UNITED STATES 
TWIN TERMINAL 

I SOLDER I 
§ TRIPLEX ~ 
e s = a s a 
§ Arc Weld and Flame Weld ~ 
§ § 
§ ~ 
~ Send for new ~ 
§ Rail Bond Boole § 

i ! = = 

I=_ American Steel & Wire I 
CHICAGO C ~ I NEw YORK ompany I 

t1111111111111111111111111111111111111111111111111111111111111•111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111! 

§1111111111111111111111111111111111,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

I Arc !~~!;tfi~::::dmg I 
= Rugged series resistance coil = 
~ Indestructible Mica insulation ~ 

I :~;~~~~~~;~;~s I 
~lllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllla 

:Jllllllllllllllll1111lllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\:! 

WHARTON 
Special Trackwork 
For Street and Steam Railway• 

Steel Castings Gas Cylinders 
ORIGINATORS OF 

Manganese Steel Trackwork 

WM. WHARTON JR. & CO., Inc. 
Easton, Pa. 
OthM" Plant,: 

T17lor-Wb1non Iroe o1 Bteel Co., Tloca Steel o1 Inn Co,, 
= Bish Brlcls•. N. J. Pblladell)llla. Pa. = 
§ Pbtlad11Pbla Roll ,I Maeblno Co., PbtladelpbJ•, P•. § 

~IIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
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I 

Rea. U.S. Pat. OIi. 

ELECTRICAL INSULATION 

Micanite armature and com­
mutator insulation, commu­
tator segments and rings, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mico; and other 
products-for the electrical 
insulating requirements of the 
railway. 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manufacturers of Micanite 

&tabltahed · 1893 
§ 
~ 68 Church St., New York 542 So. Dearborn St., Chica11:o ! Work•• Schenectady, N. Y. S-F 

i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:::;:::::r.1.u111:· :1 

s i 

DON'T FORGET 
to consult th£-

SEARCHLIGHT SECTION 

of this issue 

It may hold the very 
opportunity for which 
you have been seeking 

If you do not find what 
you want, perhaps a 
small ad will help you. 

DISPLAYED ADS 
$5 or less per inch 

UNDISPLAYED ADS 
Positions Wanted-4 cents a word 

All Others-8 cents a word 

! 
§ 

I = I 
i 

I 
! 

I 
! 
= 

I 

I 
l ; 
~ 

! 
I 

I 111111111m1111n:illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllln111m&i 

·•mllllllllllllllllllllllllllllllllTHE""''iiAB·c·o·c·K:
111·&11111

Wi'i:c·o·x""'"c·o'i"'i;AN'v""""'"'"""'"''""'""'1====_:=_ 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of Makers of Steam Superheaters 
Wat er Tube Bo ii er s ---.;;l,,!t'!'lii since 1898 and of Chain Grate 

= of continuing reliability Stokers since 18 93 
BRANCH OFFICES 

BOSTON, 49 Federal Street 
PHILADELPHIA, North American Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 
CHICAGO, Marquette Building 
CINCINNATI, Traction Building 

- ATLANTA, Candler Building 
§ TucsoN, ARIZ., 21 So. Stone Avenue 
§ DALLAS, '.l'EX., :::001 Magnolia Huildlng 
§ BoNOLULU. H. T .• Castle & Cooke Building 

WORKS 

Bayonne, N.J. 
Barberton, Ohio 

BRANCH OFFICES 

DETROIT, Ford Building 
NEW ORLEANS, 521-5 Baronne Stre<et 
HOUSTON, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 
SALT !,AKE CITY, 70.5-6 Kearns Building 
SAN FRANCISCO, Sheldon Building 
Los ANGELE.'!, 404-6 Central Building 
SEATTLE, L- C. Smith Building 
HAVANA, CUBA, Calle de Aguiar 104 
SAN JUAN, PORTO RICO, Royal Bank Buildinll: 

~ PORTLAND, ORE., 805 Gasco Building 
i1111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tn~ 

§111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111§ 

i FORD TRIBLOC I 
i A Chain Hoist that excels in every feature. It baa f 
~- Planetary Gears, Steel Parts, 3¼ to l factor of Safety. ~-

It's the only block that carries a five-year guarantee. 
§ s 
! FORD CHAIN BLOCK CO. ! 
~ Second and Diamond Sta., Philadelphia § 
!.111111111111111111111111111111111111m11111111111111111111111111111111111111m111111111111111111111111m111111111111111111111111111111111111111111111111111111? 

!11111111111111111111111111111111111111111111111111111111111111111~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nn'j 

= 

I = 

I 
~ 

BUCKEYE JACKS 
high-grade R. R. Track and Car Jacks 

The Buckeye Jack Mfg. Co. 
Alliance, Ohio 

'illlllllllllllllllllllllllllllllllllllll!!lllllllllllldllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllnllr: 

fllllllllllllllllUIIIIIIIJIIIIIIIIIIIIJJIIIIIIIIIIUIIUIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIUllllllllllllllllllllllllli 

§ A Single Segment or a Complete Commutator ! 
;; I 
§ la turned out with equal care m our ahopa, The ordera we I.II i = di1rer only In m~ltude; small ordera command our utmoat care i 
§ and •kill jUet "5 do larce ordel'II. CAMBRON Qllalf~ &I>:t>Uee to = 
§ eve17 coil or seirment that we can make, as well aa to eYer, J 
§ comu,ut&tor ,.e build. That'• wb.7 so m&D7 electric railway men 
~ rely absolutely on our name. 

~ Cameron Electrical Mfg. Co., An1onia, Connecticut 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m 
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11111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!:: I - Motor Overhaul I~ Expensive I 
Your replacement coils should be absolutely -

§ ----•:a---.j dependable. § 
~ --••••i:a••-1 More than thirty years experirc:ce in the ~ 

i==_, ===================i ~~r1~u;::~h;~:~:::ii;~fii~it!t lt~i:;1~i i==-service. They are made in a shop specializ-

= ing on this work alone. Every job receives §=====,,===:=,,",,,,,, 

the constant supervision of a manager who 
has made coils ever since the days of coil­
wound armatures. 

Let 118 quote you our prices 

Elliott-Thompson Electric Co. ~==-

Ajax Building, Cleveland, Ohio 

imu1m11in 1m1m111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nmnr111111111n1111111111111m11111111111111111"~ 

A1nm111111mm11111111mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m~ 

I ~;:p;;:aliii:q--- - - -- . ?,,81.'ll•Q .... .:_ . .. --il~11 I 

It! 
I This oil extracting machine Is reclaiming hundreds of gallons of I 
~":,,= perfectly good lubrtcating oil and many pounds of waste for the §"",,,,,, 

Milwaukee Electric Railway & Light Co. as well as many other 
companies. It will do the same for you. It Is widely used as a 
real economy producing equipment. 

E :: 
I§ W rite for full details § 

1., OIL & WASTE SAVING MACHINE CO. !",, 
Philadelphia, Pa. 

-,11111111111111111111111111111111111111 111u11111111111111111111111m111111111111111111111111111111mm111111111111111m11111111m1111mnn11111111111111111i 

! lfflfflllllllllllllllflllll llllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.: 

I Fare Boxes Change Carriers ! 

i=_'. c~~;~~EvEtt1!~~\lrn ;;:.r;i~s I,,,, 

CLEVELAND, OHIO 
!! Canadian Branch, Preston, Ontario. = 
~111111111111 11111111 111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11111111111111111111i 

!ffhllllllllllllllllllllllllll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllIIII.:: 

~ TIIE HEST TRUSS PLANK ELECTRIC HEATER EVER PRODUCED ~ 

= = 
1 N § ! o. § 
~ = 

§ 478E§ 2 § 
'i = J § 
j GOLD CAR HEATING & LIGHTING CO., BROOKLYN, N. Y. ~ 
':111111111111111111111111111111111111111111111 111 11111111111 11111111 1111111 1111111111111111111111111111111111111111111111111111111111111111111:111111111111111111111?.' 

!!!flllllllllllllllllllllllllllllllllllllllllllllllllllllllll lll lllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllll1•.: 

i=: N-L V E N T I L A T O R S ==; 

for Electric Railways and Motor Busee. 
i Unexcelled for ventilation and appearance. = 
!! Write for new catalooue ~ 

==i:,,

1 

THE NICHOLS-LINTERN COMPANY ~==,,"-

10&0 Lorain Ave~ Cleveland, Ohio 
N-L PTodVDU '""'"'faclvrH and ,.14 tn Canada b• 

R&UW1>7 and Power En&ineerinc Cot'lloratlon, Ltd, 
i UI Eulem Arooue, Toronlo, Ontario ~ 
lJllffffllffllm1n1mnn11ntttlUHllhllllllllUIIIIJIIIIIIIIIIIIIIIIIIJUIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIJIIIJIIIUlllllllllli 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUlllllllllllllllllllllllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!.: 
= = I JOHNSON g;:!:e;::1 ! 
i,,,,"= Adjustable '==== 

The best changer on the market. 
Can be adjusted hy the conductor to 
throw out a. varying number of 

===

I====~ :::::::K?~- ;;,}ii;: I==,,=~==: :m\~m~t:xt~dht~,:;~lltate the ad-

~== JOHNSON FARE BOX COMPANY i 
Ravenswood, Chicago, Ill. it 

~ ;111111u111111m1m11m11111111111111111111mm111111111111mnm111111111111111111111111111111111n111111111111111111111111111111111111111,11111111111111?. 

~IIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllhllllllllllllllll~ 

~ ~~alliii=:l Gets Every Fare ~ 
~ PEREY TURNSTILES ~ 
I or P ASSIMETERS I 

I ;:;;~;;;~~: I 
~1111111111mm111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111T 

75% of the electric railways 
use 

B·VPunches 
Send for Catalo,r 

B0NNEY-VEHSLAGE TOOL CO., Newark, N. J. 

l!:mn11111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11G 

::!TllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnnlllllllUIIIIIIIIIUl.!i 

i ~IIIUlllllll~ Car Heating and Ventilation j 
' 3l:A1,r.5r ~ "'" ., ...... ,~ -hl~• ... , ,ou m... ' : - • E: settle without delay, We can show you how : 
E ::: e: to take care of both, with one equipment. E 
E - _ Now is the time to cet your cars ready for E 
~ § § next winter. Write for details. ~ 

j ~ · · E The Peter ~mith Heater ~om~any ! 
§ nJ11JJJtlfRI\' 6209 Hamilton Ave., Detroit, Mich. a 
F.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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r11m1111•1111111111i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111H11111111111111111111111111111111111111111111111ni:: 

= 

= 

Ohmer Indicating and 
Recording Fare Registers 

are especially well adapted for use in one-man cars, 
ei ther for city or interurban service. 

The operation is quick and snappy. Each fare is 
clearly indicated and a correct printed record made 
of it. 

Ohmer Fare Registers offer the only means of placing = 
fare collecting on an absolutely correct business basis. 

= OHMER FARE REGISTER CO. 
Dayton, Ohio ~ 

§1111mnnum1111111111111111111m111111111111111111111111111111m11111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111i 

:!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!: 

i I International 
Registers 

Type R-10 

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 e n ts for 
ENAMEL BADGES. 

The International Register Co. 
15 South Throop Street, Chicago, lllinoia 

f.111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r: 

gmNHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIII~ 

"Boyerized" Products Reduce Maintenance 
Bemis Trucks Maniraneee Brake Heads 
Case Hardened Brake Pillll Manganese Transom P lates 
Caee Hardened Bushings Manganese Body Bushings 
Case Hardened Nute and Bolte Bronze Axle Bearings 
Bemis Pins are absolutely smooth and true in diameter. We 
i~et~d~¾'iW! rire~~f ~~- hardened pine in stock. Samples 

Bemie Car Truck Co., Springfield, Maas, 

~IVlllllllllllllllllllllllllll1llllllllllllllll lllllll lll llllll lllllllllll llllllllllllllll ll llllllll lllll lllll lllll llllllllillllllllllll lllllllllllllllllllllllll~ 

§ SAMSON SPOT WATERPROOFED TROLLEY CORD § 
~ ~~ ....... -------..-"".""'"-::.;::---:--er----,,~ § ~ ~ 
~ ~r,;..z;,w;;~.:,._..""'IIC;.al~iill:;,;:.~~5.~"!'f.~~~;.,.~,,ii~ie;:- :;i;;l!!:J i 
§ Trade Mark Relr. U. S. Pat. Otr. § 
==- Made of extra qua!Uy stock firmly braided and smoothly finished. = 

Carefully inspected and g,iaranteed free from flaws. = 
~ Samples and informaUon a-ladly sent. I 
~ SAMSON CORDAGE WORKS, BOSTON, MASS. ~ 
~HIIIHIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll_l!lllllli 

g111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

j EA .R LL I 

DIFFERENT kinds of service require different modes 
of treatment. For years we have specialized on 

Catchers and Retrievers exclusively. We can satisfac­
torily meet every condition. 
We can give you the Ratchet Wind, the Emergency Re­
lea se, the Free-Winding Spring, the Drum Check, and 
other absolutely exclusive features. 

Conodian Agenta: 
Railway & Power Engineering Corp., Ltd., Toronto, Ont. 

In All Other Foreign CountTiea: 
International General Electric, Co., Schenectady, N. Y. 

i 
i 
= 

I 

I 
I 
~ 

~.1111111111111111111111111111' !flllllllllllllllTIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllhlN.i 

l1111111111111111111111111111111111111111n11111111111111111111111111111n111111111111111111111111111i111111111,11111111111111111111111111111111111111111111111mr,: 

§ 100 New Users in the Last Nine Months 
! KASS SAFETY TREADS 

in efficiency and lasting qualities 
I======- HIGH LOW 

in weight, initial and upkeep costs 
! Morton Manufacturing Co., Chicago 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111HH .... 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1•-= 

I CHILLINGWORTH I 
~ One-Piece Gear Caaes i 
§ Seaml.,_Rlvelleas-Lli:bt Wela:ht j 
~c- Beat for Servlce-Durahility and f = Economy. Write Ua, ; 

; Chilli~;:;:
1
~~ ~J.g, Co. I 

il11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Hmmm111111111111nmmmJ. 

;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!1111111111111111111' 

l::========· )M;:,,:a==i $dis ~!!~!:ation Let our experts on railway car 
finishing demonstrate Beckwith 
Chandler paints and varnishes. 

Write for details. 
;, Beckwith-Chandler Co., 203 Emmett St., Newark, N. J. 
••m1111111111111 1111111 11 11111 111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111r11111111111111111111111111t11 

5!.llllllllllllllll llll lhntlll lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllTIIIIIII~ 

I SAFETY TREADS I 
I Universal Safety Tread Company I 
~ O J!lco, in all Principal OiH•• :Ji 
§ 4-0 Oourt Street Send for Catalogue RR Boston, Jll-

~111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111m11111111111111um 
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~11111 
Iii 

SEARCHLIGHT SECTION 
EMPLOYMENT:--BUSINESS OPPORTUNITIES-EQUIPMENT 

UNDISPLAYED-RATE PER WORD: 
Podtion1 Wanted, 4 cents a word. minimum 

'15 cents en Insertion, payable in advance. 
Pc.sltiona Yacont and ell other claaslflcallon1, 

8 cenb I word, minimum charge $2.00. 
Propo1al1, 40 cent1 a llne an lnaertlon. 

INFORMATION: 
Boa Number, In care of any or our omces 

couol 10 words addlllonal In undisplayed ads. 
D(lco11nt or IO% If one paymenl h mode lo 

advanre for four conaecutirs 1nserUon, of 
undisplayed ads (not Including p rooosala). 

DISPLAYED-RATE PER INCH: 
I to 3 Inches ••••••••••••• . $4.50 an Inch 
4 to 1 lnchea ••••••••• , •••. 4.30 an 1nch 
8 to 14 Inches •••••••••••••• 4,10 •n Inch 
An adaertbing inth lt measured vertically on 

oae column, 3 columns-30 lncht"9-to a pace. 

E, R. J. 

POSITIONS VA CANT POSITIONS WANTED ~UllllllllllllllflllllltllflUUUIIIIUIUIIUIUl ........ ummm,1111111111111111111111111111111111•. 

COMPETENT general superintendent 
wanted, age between 30 and 45 years, 
City system, about 30 miles of track, lo­
cation, Williamsport, Pa. Give full 
outline of experience, references and 
salary desired first letter. P. 0. Box 371, 
Williamsport, Pa. 

SHOP foreman wanted to take charge ot 
car shop on Interurban line operating ten 
cars. State experience and salary ex­
pected. P-621, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. 

POSITIONS WANTED 

ELECTRIC arc welder, experienced In joint 
welding, bonding and surface work. Can 
furnish good references. Open for Im­
mediate employment. P"\V-618, Elec. Ry. 
Journal, Leader-News Bldg., Cleveland, 
Ohio. 

WANTED position by master mechanic, 18 
years' electric railway maintenance, re­
building cars, track, trolley and rewind­
Ing armatures. Best of reference. PW-
620, Elec. Ry. Journal, Old Colony Bldg., 
Chicago, Ill. 

t}IIIIIIIIIIIIIIJIIIHIIIIIIIIIIIIUOttllllltlllllllllllllllHIIIIIIIIIIIIUHIIIIUIIIIIIIIOll"tthllllJ 

~ SNOWPLOW ~ 
~ 1-Double truck express car with snow ~ i r ;~;k. e~d:~ple1~e:;~fgm~it ~:~rha~:~ i 
li TRANSIT EQUIPMENT CO.. li 
~ 601 Fifth Ave .• New York ~ 
~1111111111111111111111111111111111111111111111111111111111111111111111111u11111111101111n11111n11111117 

.111111111111111111111111111111111u111111111111111111111u1111111111111111111111111111111111111111111n11,,: 

i==:::: ROLLED ;;;;~ WHEELS i====,~ 

60 to 100 used 36-in. or 37-ln .• not Iese 
than 34-ln. diameter. 

: I!\'DIANA SERYICE CORPORATIOX · 

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 var i o us . 
weights. Get in touch with 
us, stating what weight rail 
and tonnage desired, and 
we will submit quotations. 

HYMAN-MICHAELS 
COMPANY 

531 Peoples Gaa Bldg., Chicago 
OFFICES AND PLANTS AT 

St. Louis, Mo. Detroit, Mich. 
Pltteburl,"h. Pa. 

1324 Woolworth Bldg., New York City. 
San Francisco. Cal. McKees Rocke. Pa. 

MR. MANAGER; are you In the field for a 
superintendent of transportation? It so, 
you should realize that practical experi­
ence Is an Important factor In the suc­
cessful handling of this department. The 
writer ot this ad has a proven successful 
record of nineteen years on city, sub­
urban and Interurban properties and can 
furnish high grade refeernces as to char­
acter and ability to get results on any 
property regardless of size or condition 
ot same; at present with large property; 
personal reasons for making a change. 
PW-617, Elec. Ry. Journal, Real Estate 
Trust Bldg., Phlla., Pa. 

t ... ~:.'..~:.:: ... :.:~ ... ~~.~.:~.:~~ .. ~~:.: ... ~.~.: .. ~:.:~:~: ... ~.:.~: ... J ; ...... , .. uu11111n, .. 11111111111111111111111u11111110111111n1111u1111 .. mn .... 11, ............ , 11.,S, 

!JlllllllllllllllllllllllUlllfllfllllllllllllllllllllllllllllllllUIIIIIIIUIIIIIIIUUI ........ N ....... ',! 

I Care, Locom!v~!~~ Steru Piling I 
• IIIIIIIUUIUIIUIIIIIIIIUNIIUNIIIHN•numm ..................... Ultlllllllllhllllllruuu .. . . 

FOR SALE 

~ Fa.irbank,..Moree elandard gage Gasoline li 

L::~::::.~~~:~ .. :::: ... ::..J 
SO-Controllers, K-28-B; K-12. 50-G. E. No. 80-A Motors. • ~==::====:=. 

MASTER mechanic, city or Interurban rail­
way, experienced on all branches. 14 
years' experience. PW-619. Elec. Ry. 
Journal, Old Colony Bldg., Chicago, Ill. 

a11111111111111111111111111111111111111111111111111111111111111111111111111mmn111111111111111m1111111111111111111111111111111111111111111111111111111111111!i! 

~ B. A. Heuman. Jr., Proaldont Charlea C. C11t10. Flnt Vlce-Pntldont § 
!§ Harold A. Hocemao. v1 ... Pre1ldont, Treu. and Actlnar sec•1 § 
;; W. c. Llnoolo, M1na1er Sal ea ed ED&tnoerllll[ ;; 

i ~ 

Mun1ey Blda-.• W11hln1ton, D. C.; 100 BoJ11ton St., Boetoo, )1111.: Becem■n• 
Cestlo Corporation, Railway Exchan&e Bid&'., Cblcairo, Ill. 

RAILWAY SUPPLIES 
Tool Steel Geara and Plnlona Power Savior: and Inapectfon 
Plttsburirh Forc-e & Iron Co.'• l\leters 

Pn>dncta Fort Pitt Sprin,: & Mfr:, Co., 
- Anglo-Amerfean Varnlah Co., Spring• -
§ Varnishes, Enamel•, etc, C-H Eledrio Heater• = 

I :Jl;~wz::~:~ & RallwaJ :F

0

la\:.~um;~:I:nst:ulai~:t~loeln::.et.,- I 
- Tomstlle ~ Corporation-Tom- • ~ -

-
~- stilts NsCtloo.?ai

8 0
Sa
0

_f,eityan c88ar~.FAit
7 

ulpm
19

ent :== Eeonom7 Electric Device• Co. """' <v Ca -
= Anderson Slaek Adjuster. = 
~lllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

••1111111111m1111111111111111111111111111m:rm1111111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111111§ 

sw~:1 I 
BEARINGS; 

A.. STUCKI CO, §! 
011 .. e1c1c. § 

Plttabw-sh, Pa. § 

!..nmRH111n111omm11mlrinnliiih111m111m1n11111mn1111111m11111111111111111tmn1111t111111111111111u11111111mn111111•11111111n1111~ 

• 

35-B-2 Compressors. 

ELECTRIC EQUIPMENT CO. 
Commonwealth Bldg., Phlladelphia.. Pa. 

·.nmnu11111111umnn111uummn11mm11u1A111111111u11111unmu11111u111111un1111111! 

:!IIIUIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIUIJIIIIIIIIIIIIIIIIIIUt 

The Kalamazoo Trolley Wheels 
have always been made of en­
drely new metal, which accounts 
for their Jong life WITHOUT 
INJURY TO THE WIRE. Do 
not be misled by statements of 
large mileage, because a wheel 
that will run too long will dam­
age the wire. If our catalogue 
does not show the style you 
need, write us-the LARGEST 
EX CL U SI VE TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE STAR BRASS WORKS 
= KALAMAZOO, MICH,, U. S. A. = 
~1n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111-.1111111111111111~ 

::IIIIHIIIIIIIJIJIIIIIIUIIIIUIIIIIJIJIIIIIIIIIIIIIJlllllillllllnllJJIIHIIIIIIIIJIIIIIIJIIIJIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIJJIHIIIIIIIIIIIIIJJIIIIIIIIIIJIJJII~ 

RAl&.,WA'( Ui':11-11'~ COM PAN~ I 
Sole Manufacturer, § = "BONEYCOIIIB" AND ''BOUND IET" VENTILATORS § 

for Monitor and Arch Roof C8.!'8. and &II cl&1111et1 of buildinp; ;; 
elao ELECTRIC THERMOMETER CONTROL § 

of Car '.1'em1>era tures. = 
Hl-141 Weet ttd St. Write for 1328 Broadwa.,- ij 

Chlcar:o, Ill. Catalooue New York, N. r. § 
~ = "1m1111n111H111mn111111,11,111,1n111mr11n11rn11rnm111r11111t1t11111111n11n11r11nnnm11mm1nm1n11n11n11111111rmr1111111mmmm1F. 
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Adnrtl•lnr;, Street Cat 
ColliPr, Inc., Barron G. 

Air Recelvrrs & Alteroooler■ 
Ingersoll-Rand Co. 

Anchors, Guy 
Elec. Service Suppllea Co. 
Ohio Brass Co. 
Westinghouse E. & M . Co. 

Armatnre Shoo Toolo 
.Elec. Service Supplies Co. 

Automatic Return Switch 
St.anda 

Ramapo Ajax corp. 
Automatic Safet7 Swtteb 

Standa 
Ramapo Ajax Corp. 

Arlee 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
St. Louis Car Co. 

Ari& Strali:htenero 
Columbia Ar. W. & M. I. Co. 

Arlee, Car Whe&I 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Westinghouse E. & M. Co. 

Babbitting De,·lcea 
Columbia M. W. & M. I. Co. 

Badges and Buttons 
Elec. Service Supplies Co. 
Int. Reiriater Co .• Th& 

Jlurg-rs. Steel 
American Bridge Co. 

B&arinl:'I aod Dearing llletalo 
Bemis Car Truck Co. 
Columbia M. W. & .hr. I. Co. 
General Electric Co. 
Gilbert ,. Sons B. F. Co., A. 
St. Louis Car Co. 
Weetinrhouse E. & M. Co. 

Dearlnirs, Center and Roll,r 
Sida 

Baldwin Locomotive Works 
Stucki Co., A. 

Bella and Oongo 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Hea&l'I:' Co. 
Elec. Service Supplies Co. 
St. Louis Car Co. 

Jloller Tubes 
Edge Moor Iron Co. 

Boll,ra 
Babcock & Wilcox Co. 
Edge Moor Iron Co. 

Bond Te1tel'1 
Amer. Steel & Wlr& Co. 
Elec. Service Supplies Co. 

Bl'::~~~ s1.f.Y~a
1{v°1re co. 

Elec. Ry. Improvement Co. 
Elcc. Service Supplies Co. 
Ohio Bras• Co. 
Railway Track-work Co. 
Rail Welding & Bontling Co. 

Bonda, Rall 
Amer. Steel & Wlr& Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Braaa Co. 
Page Steel & Wire Co. 
Railway Track-work Co. 
Rall Welding & Bonding Co. 
Weatloghouae E. & M. Co. 

Book Publisher■ 
McGraw-Hill Book Co. 

Brackets and CroH Arm• 
(See also Poles, TIN, 
Pools. Ete.) 

American Bridge Co. 
Bates Exp. Steel Tr. Co. 
Electric Ry. Equipment Co. 
!:lee. Service Supplies Co. 
Hubbard & Co. 
Ohlo Braao Co. 

Brake AdJmters 
National Ry. Appllanc& Co. 
Wealinl:'houae Tr. Br. Cu. 

Rrake ShoN 
Amer. Br. Shoe & Fdy. Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co., Tb& J. G. 
Columbia M. W. & M. I. Co. 
St. Louis Car Co. 

8mkr•, Brake S71tem1 1111d 
Brak" Parta 

Allla-Chalmera Mfr. Ce. 
Bern!• Car Truck Co. 
Brill Co .. The J. G. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
National Brak& On. 
St. Louis Car Co. 
Westlnr;bou~ Tr. Br. Co. 

Drnu & Branz& Products 
American Copper Prods. Co. 

Drid,:r1 & Bnlldln,:a 
American Bridge Co. 

ELECTRIC RAILW AY JOURN AL 

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 

Broome, Track. Steel and 
Kattan 

Amer. Rattan & Reed Mf&', 
Co. 

Paxson Co., J. W. 
Brushes. <.:arbon 

General Electric Co. 
Jeandroo, W. J. 
Le Carbone Co. 
U. S. Graphite Co. 
Westinghouse E. & M. Co. 

&rnshee, Graphite 
U. S. Graphite Co. 

Bruohes, Wire, Poeumatle 
ln~ersoll-Rand Co. 

Brush Holden 
Anderson Mfg. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Bunkers, Co:il 

American Bridge Co. 
Bua Bars 

American Copper Products 
Coro. 

Dneee, Jlfotor 
Brill Co., The J. G. 
St. Louie Car Co. 

Bue Seats 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 

Uushln,:a, Caoe Hardeofld and 
l\lana::ane.1u, 

Bernie Car Truck Co. 
Brill Co., The J. G. 
St. Louis Car Co. 

Cab lea. ( Se& Wire• and 
Cablee) 

Cambric Tap09, 7ellow and 
black varni1hed 

Irvington Varniah & Ina. Co. 
Mica Insulator Co. 

Carbon DruebN (8"& BrulhN, 
Carbon) 

Car PaMI Satet7 Swltehee 
Westinghouse E. & M. Co. 

Cara, Dump 
Differential Steel Car Co. 
SI. Louis Car Co. 

Car Ll&'htlnr: FlrtnrN 
Elec. Service Supplies Co. 

Car Panel Saret7 Swlteh&1 
Consolidated Car Heall 'r Co. 

Care, l'aaolnger, Frel&"ht, Er-
preH, ,tc. 

Amer. Car Co. 
Brill Co .• The J. G. 
Kuhlman Car Co .. G, C. 
National Rv. Aopllance Co. 
St. Louie Car Co. 
Wason Mfg. Co. 

t 'RTS, 088, Rall 
St. Louis Car Co. 

Cara, Second Hand 
>i:lectric Equipment Co. 
Transit Equipment Co. 

Cars, Self-Propelled 
General Electric Co. 

Car Signal System 
Fahnestock Elect. Co. 

Castlngtf, Braes, Compoeltloo 
or Copper 

Anderson M'fg. Co., A. & 
J.M. 

Columbia M . W. & X. I. Co. 
Caetlnga, Ora7 Iron and Steel 

American Bridge Co. 
Bemis Car Truck Co. 
Co·lumbia M. W . & M. I. Co. 
St. Louis Car Co. 

Caetlngs, Malleable and Braso 
Amer. Br. Shoe & Fdy. Co. 
Bernie Car Truck Co. 
Columbia M. W. & M. I. Co. 
St. Louie Car Co. 

Catch era nod Retrlevera, 
Trolley 

Earll. C. I. 
Elec. Service Supplies Co. 
Ohio Brase Co. 
Wood Co .. Chae. N. 

Catena17 Conatructloo 
Archbold-Bra.dy Co. 

Cellini: Car 
Pantasote Co .. The 

C'han~e Carrlera 
Cleveland Fare Bo,c Co. 

Clrcult-llrMkera 
General Electric Co. 
Weotlntrhouse E. & M. Co. 

Clampo and Conneetoro for 
WlrCI aDd Cabl1>s 

Anderson Mf&'. Co., A. & 
J.M . 

Elec. RY. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
HubbRtd & Co. 
Ohio BrRss Co. 
Westinr;bouae E. & M. Co. 

Jlmnen and Se.raper, Traek 
(See alao !lnow-Plowo, 

SwNmera and Broom•> 
Brill Co .. The .T. G. 
St. Louie Car Co. 

Clnotero and Soeketo 
General Electric Co. 

Coal ad Aoh Handling (See lllorton lllf&'. Co . 
<.:ooveyinr and Uolotinr Pantasote Co .. The 
Machinery) St. Louie Car Co. 

Coll Banding and Winding Dealer'• lllachluery 
Maehineo Elec. EqUipmen t Co . 

Columbia M. W. & M. I. Co. Hyman, Michael• 
Elec. Service Supplies Co. Indiana Service Corp. 

Coll•, Armacnre and Fleld Zelnick Supply Co .. W. A. 
Columbia M. W. & M. I. Co. Trnn.<it E(l1tip. Co. · 
Economy Elec. Devices Co. Derailing Devlcea (See alao 
Elliot-Thompson Elec. Co. Track Work) 
General Electric Co. Wharton, Jr., & Co .. Wm. 
Westinghouse E. & M. Co. Derailing Swichee, Tea Rall 

Colla, Choke and Kicklor Ramapo Ajax Corp. 
Elec. Service Supplies Co. Detecti-.e Service 
General Electric Co. Wish-Service, P. Edward 
Westinghouse E. & M. Co. Doora & Door Flxtnree 

Coin Countin,r lliachlnco Edwards Co., lDc., 0. M. 
Cleveland Fare Box Co. Hale-Kilburn Co. 
Intern'! Re&'iater Co. St. Louis Car Co. 

cg\~v~~r;:~nia!!a~~~•Jo. DB~! od'o".:a~~ ,r.e•te• 
Coln Wrappers Consolidated Car lleaU'g Co. 

Cleveland Fare Box Co. General Electric Co. 
Commutator Slottera Nat'I Pneumatic Ca .. Inc. 

Elec. Service Suppllea Co. Door■, Folding VCHtlbule 
General Electric Co. Nat'J Pneumatic Co., In•. 
Wes1lnghouse E. & M. Co. Drllle, Rock 

C t T In D I Ingersoll-Rand Co . 
~ni::~:r E~ect~i~ ~o. ev ••• Drill•. Traek 

Commutatau or rarts Amer. Steel & Wire Co . 
Cameron Elec'I Mfc-. Co. Elec. Service Sup. Co. 
Cleveland Armature Works g,h1~r~~~!;'gt Co. 
Columbia X. W. & M. I. Co. Dryera, Sand ::~:'"f~0:i1

:ii~i'bo~o. Elec. Service Supplies Co. 
Weslln&"houee l!l. & M. Co Ears 

Compressore, Air Anderson Mfg. Co .. A. & J.M. 
General Electric Co. Ohio Braas Co. 
lngereoH-Rand co. I Electrical Wiree and Oableo 
Westinghouse Tr. Br. co. Amer. Electrical Work• 

Compressora, Air Portable E~~~l~i'.!t.;l.f.~: & Co., J. A . 
~~';;

0
":'.::;Rand Co. Railway Track-work Co . 

All' Ch I Mf C Rail Welding & Bonding- Co. 
ae~!~al aE'?e°ft~ic tf'ci. o. Seymour Rail Grinder Co. 
Inrersoll-Rand co. El~ctrodes, Carbon 
WeaUnghouse E. & M. Co. Railway Track-work Co. 

Condenoor Paper• Electrodea, Steel 
Irvington Varnish & Ins. co. Railway Track-work Co. 

Connectors, So1derlet• Enamels 
Westinghouse E. & M. Co. Beckwith-Chandler Co. 

Conoecton,, Trailer Car Engloeero, Consultlnr1 Coa-
Consolidated Car Heatin,: Co. tractiog and Operat nr: 
Elec. Service Supplies Co. Allison & Co .. J. S. 
Ohio Brase Co. Archbold-Brady Co. 

Controllers or Parts t~i~~~ fgiin Tl'.~ 
~nu::iiaEl'!ct~c t 0~·. I. Co. Jlibhine. J. Rowland 
Westinghouse E. & M. Co. Bu~hanan & Layng Corp. 

Controller Regnlatoro Byllesby & Co., H. M. 
Elec. Service Supplies Co. D&) & Zimmerman. Inc. 

c~~~~~l"\i~t"~':;11~0 . ~~".' fac°o':;· lntv111 
Westinghouse E. & M. Co. :~~rhiln~l~~lts W. 

~~J::~h'":im!r~t°:lig. Co. Jackaon. Walter 
General Electric Co. Kelly Cooke & Co. 
Westinghouse E. & .hr. Co. ir~Jie';,~eA~bert s. 

Conveying and llolstlnl:' Mn- Sanderson & Porter 
ehloerr Sangster & Co .. A . 

Columbia M. W. & M. I. Co. Stevens & Wood. Inc. 
Copper Products Stone & Webster 

American Copper Products White Eng. Corp., The J. G. Co~g~· wire Wortham, Edwin 
Anaconda Copper MinlDI:' Co. En,nnes. Grut, Oil or l§t,-m 

Cord, Bell, Trolle7, Regioter, td~:r~t1fae,:-:; ~ti'• Co. 
~f!~. ~;v~es~i,£iee Co. W~.stinghouse E. & M. Co. 
Internat'I Regioter Co. The Extension Platform Trnp 
Roebling'e Sona Co., John A. , E~0a"r"ao Co., Inc., o. M. 
~~m~i::i•c~r1aie°"work• Fare Born 

C'ord Conneetoro and Couplers Cleveland Fare Jlox Co. 
Elec. Service Supplies co. Economy Elec. Devices Co. 
Samson Cordage Works Nat'! Ry. Appliance Co. 
Wood Co .. Chae.· N. Fr½l,~~~. i~~~

8
eii Wlri, and 

Couplers, Car Amer. Steel & Wire Co. m;\~ i~;,:s~~-J. G. FendM" and Wh«I Ouorda 

St. Louie Ca r Co. ~~~!ofi~at~i;,: ¥ender Co. 
Westinghouse Tr. Br. Co. E!ec. Service Snppllea Co. 

Cranes St. Louie Car Co. 
c~!~s-~::::i(Jef,~ae~eto) Star Bra89 Works 
Croaslo,: Foundation, Flhre and Fibre Tobin,: 

lntematllonal Steel Tie Co. We•tl nghouae E . & 111 . Co . 
CroHlo~• Field Coll■ cs,., Colla) 

Ramapo Ajax Corn . Fire Extint?ni~ht>n 
Crossing Signals (See Slit• Foamite-Childs Co. 

nala. Croulng) Fire Fi,:htin,:- Device• 
Cro•olng, Fro!:' & Bwlteh Ffn°,;'~~~ciu~~•rd~,0 i-te,,I 
~~~

0
t·Ai~x ~o~·• Wm. Godwin Co .. Inc .. W. S . 

Cro .. tn,: Manganese Flaxlln11m ln•olatlon 
Ramapo Alnx Corp. Nat'l Ry. Appliance Co. 

Cro11ln1:11, 'J'ra•k (See Track, Floodll,:hto 
Special work) Elec. Service Supplies Co. 

~;d~~!~ii~l:~•to .. A.&J.M. Fg~ne~e Steel Co. 
Ohio Brass Co, Columbia M. W . & M. I . Co . 

Cnrtalo• and Cnrtaln Fb:tor&1 Fro,:e & Cro .. ln,:o, TM Rall 
Brill Co .. The J. G. Ramapo Ajax Corp. 
Edwards Co., Inc .. 0. M. Frn,:1, Traek (See Traek 
Elec. Service Suppllea Co. Work 
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J,"rogs, Trolley 
Anderson Mfg. Ca .• A. & J . .M. 
Ohio Braes Co. 

l•'unnel Custlna;:s 
Wharton, Jr., !De •• & Co. 

Wm. 
Fnruaee, 1<:Jectrlc 
l'ittoburgh Elec. Furnace 

Corp . 
\Furniture, ~lelal Office 

Edwards Co., Inc., 0. M. 
tc"uses tlnd ¥use Uoxe• 

Columbo/a .111. W. & M. {. Co. 
Coneolidated Car Heai.l"tr Co 
General Electric Co. 
Weetinghou•e E. & llf. Co. 

Fuses, Reflllable 
Columbia M. W. & M. I. Co. 
General Electric Co. 

Gt.eketo 
Westinghouse Tr. Br. Co. 

Gas-Eleetrio Cars 
General Electric Co. 

Gae Producers 
Westinghouse E. & 111. Co. 

Oatea. Car 
Brill Co., The J. G. 
St. Louie Car Co. 

G•:ir Blanks 
Carnegie Steel Co. 

Gear Case• 
Chillingworth Mfg. Co. 
Columbia M. W. & ll. I . Co. 
Elec. Service Supplies Co. 
Weetln&'houee E. & M. Co. 

Gears and Pinion, 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Nat'! Ry. Appllance Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion 
. Co. 

G~~';~i°~~~~~c ~~:Eleetrle 
Generators 

Allis-Cbalmera Mfg. Co. 
General Electric Co. 
Weatin&"house E. & M. Co. 

Girder Ralls 
Lorain Steel Co. 

Gong ( See Bells and Goar:•> 
Oreasee (See Lubricaota) 
Grindera and Grind, Sopplle. 

Ratlway Track-work Co. 
Grind..-e, Portable 

Railway Track-work Co. 
Ori1l,(lers, Portable Electrle 

Rallway Track-work Co. 
Seymour Rail Grinder Co. 

Orlndin,; Blocke and Whef'lo. 
Railway Track-work Co. 

Goard Rall Clamoo 
Ramapa Ajax Corp. 

Gtmrd Railo, Tee Rail & 
Mangaot'se 

Ramapo Ajax Corp. 
Goard•, Cattle 

American Bridge Co. 
Onardo, Trolley 

Elec. Service Sup. Co. 
O'"llo Bra•• Co. 

Hammers Pneumatle 
lnc-&reoll-Rand Co. 

IIarp•, Trolley 
Andenon Mfg. Co., A . a. 
J.M. 

Elec. Service Supplies Co. 

ft~t~~~-W~rk~· 
Thornton Trolley Wheel Co­

RNM!llghta 
Elec. Service Supplies Co, 
General Elertrlc Co . 
Ohio Bras• Co . 
St. Louis Car Co. 

llea,lllnin,: 
Pantasote Co.. The 

Beaters. C..r (Electric) 
Conaolldat&d Car Hestl'r Co, 
Economy Elec. Devices Co. 
Gold Car Heat . & Li&'hl. Oo. 
l<lat'l Rv. Applianc,, Co .. P. 
~mith HeatPr Co., Peter 

n~Jmets-Weldlng 
Railway Track-work Co. 

llt>alero, Car, Hot A Ir ..,.. 
Watrr 

Elec . Service Sup. Co. 
!;mlth Healer Co., Peter 

llnl•l• and Lift• 
Cnlumbia M. W. & M. I. Co 
Ford Chain Block Co. 

Hoists, Portable 
In~ersol!-Rand Co. 

ll7~ranlic !llachlnf'T7 
A llls-Chalmero Mfg. Co. 

l11dir.ntin2" ~i~nale 
Oskel Equipment Co 

lnotmmiento l\leaeurloir. T...._ 
In,; and lt<!cerdlnr 

Economy Elec. Devices Co. 
Elec. Service Sup. Co. 
General Electric: Co. 
Westinghouse E. & M. Oo, 
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PNEIIHATIC JiiJE TRHPERS 
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 
Oflices in all principal domestic and foreign ciUes 

For Canada refer Canadian Ingersoll-Rand Co., Limited, 260 St. James St., Montreal 

and 
17>TT 



50 
Inoulatlns Cloth, Pa!>"I' and 

Tape 
General Electric Co. 
rrvtnctoo Varnteh & Int. 

Co. 
Mica InBulator Co. 
Okonlte Ce>. 
Sta.ad. Underground Cable 

Co. 
Westinghouse E. & M. Co. 

I neulatlnr SUk 
Irvincton Vamteh & Ina. 

Co. 
fnoulatlng Vnrnlohea 

Irvlnglon Varnteh & Illll. 
Co. 

lnoulntlon (See aleo Palnto) 
Aoderson, M. Co., A. & 
J.M . 

Electric Ry. Equlplml. Co. 
Electrto Service Sup. Co. 
General Electric Co. 
Irvin~on Varnish & Ins. 

Co . 
Mica In■ulalor Co. 
Okonlte Co. 
Weettngbouse E. & M. Co. 

lnonlatore (eee al■o Line 
Material) 

Anderson, M. Co., A. & 
J.M. 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Hemlngray Glue Co. 
Irvlogton Varnish & Ine. 

Co. 
Ohio Bras! Co. 
Weettncbouse E. & M. Co. 

lnaulator Pin• 
Elec. Service Supp!les Co. 
Hubbard & Co. 

lnsuJnlon, High Voltaire 
Lapp Insulator Co .. Inc. 

lnflurance 
Travelers Insuranre Co. 

l••k• (See aloo CranN, 
Dol1t1 and J,lftfl) 

Elec. Service Supp!les Co. 
lolnts, Rall 

(See Rall Jolnll) 
Journal Boxes 

Bemis Car Truck Co. 
Brtll Co., J. 0. 
St. Louis Car Co. 
Symington Co., Tbe T. H. 

Junction Boxe■ 
Std. Underground Cable Co. 

Lampi, Goard• and Fixture■ 
Anderson M. Co., A. & 
J.M. 

Elec. Service Sup. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
l•mn■, Arc & Jncandeteent 

(See also Headlhrhts) 
General Electric Co. 
Westinghouse E. & M. Co. 

~~~~i;lt~t~~d~~arker 
l.antern■ , cra .. lflcatlon 

Ntcbola•Llntern Co. 
LlchnJn,: Prolectlon 
Elec. Service Sup. Co. 
General Electric Co. 
Obto Brass Co·. 
Shaw, Henry M. 
Westtn.-bouse E. & M. Co. 

JJne lllaterlal (See also 
Hrt'1Cket1, In1ulalor1, 
Wires, de.) 

And,rson, M. Co.. A. &. 
J.M. 

Archbold-Brady Co. 
Co!umbls M . W. & M. I. Co. 
Electric Ry, Equlpmt. Co. 
Elec. Service Sup. Co. 
Hubbard & Co. 
Ohio Brase Co . 
We•tlnghouse E. & M. Co. 

Locking Spring Duxes 
Wharton Jr.. & Co.. Wm. 

1.ocomotlv4'9, Electrl, 
Baldwin Locomotive Works 
General Electric Co. 
St. Louis Car Co. 
Westinghouse E. & M. Co. 

J,oekers, Metal 
Edwards Co., Inc., O. M. 

Lubricating Eni:lnrero 
Galena Signal Oil Co. 
Texas Co. 
Universe! Lubricating Co. 

J.,ohrtcants, Oil and Grea■e 
Galena Sii:nal Co. 
Texas Co. 
Unlversal Lubrtcatln&' Co. 

Machine Tool• 
Columbia M. W. & M. I. Co. 

lllachlne Work 
Columbia M. W. & M. I. Co. 

Jfachlner,,., Intml:illng 
Amer. Inaulatlng Mach. Co. 

Manganese Steel Cutlng• 
Wharton, Jr .. & Co.. Wm. 

srannneoe Steel Gmud Rall• 
Ramapo Ajax Corp, 

.llfani:aneoe Rted Swltche. 
Frogs & Crossln,:s 

Ramapo Ajax Corp. 
llfanganeee Slee! Special 

Tra<,k Work 
Wharton, Jr .• & Co., Wm. 

Sieler■ (See ln1trumenll) · 
Mica 

Mica Insulator Co. 
llloldlng, llretal 
AIIJ■·Chalmers !If!.-. Co. 

Motor nu■es (See Bo1c1, 
llrotor) 
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l\Iotor■, Electric 
Westlnghouae E. & M. Co. 

Motou and Generator■, Set• 
General Electric Co. 

l\lo tormen 's Seate 
Allls-Cbalmera Mf&'. Co. 
Brill Co., J. G. 
Elec. Service Sup. Co. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 
Wood Co., Chas. N. 

Noh and Bolts 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Hubbard & Co. 

Oils (See Lubricants), 
Omnibuses (See Buses, 

lllolor) 
Oxy•Acet:,lene (See Cottln&' 

Apparatus Ox7-Acet1Jene) 
Paint Guns 

De Vilbtu Mfg, Co. 
l'nlnt Spraying Devices 

De Vilblss Mfg, Co. 
l'alnte and Varnish,. (Jnm­

latlng) 
Mica rnsulator Co. 

P&lnt1 & Varnishes, 
l're1ervatlve 

Beckwltb-Chandler Co. 
Paints and Varnishes for 

Woodwork 
Beckwtth•Cbandlcr Co. 
National Ry. Appllance Co. 

Pn.vement Bteaktta 
Ingersoll-Rand Co. 

Pavln&' Hrltk, Vitrified 
Nat'! Brick Pav. Mfrs. Aase. 

Paving Guards, Steel 
Godwin Co .. Inc., W. S. 

Paving Material 
Amer. Br. Shoe & Fdy. Co. 

Pickup•, Trolley Wire 
Elec. Service Supplies Co. 
Ohio Bras9 Co. 

Pinion Pullers 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Wood Co .• Chas. N. 

Pinions <See Oeare) 
l'lns, Case Ilardened, Wood 

nnd lroo 
Remlo .Car Truck Co. 
Elec. Service Sup. Co. 
Ohio Brass Co. 
Westtni,houae Tr. Brake Co, 

Pine IFll lln,;• 
Power 8'1)eclalt7 Co. 
Westinghouse 'l'r. Brake Co. 

Plan.ro (S•~ !llachln~ Tools) 
Plates for Te,, Rall Switches 

Ramapo Ajax Corp. 
Plier■, Rubber ln1ulated 

Elec. Service Sup. Co. 
Jinf'.umatlc Toole 

Ingersoll-Rand Co. 
Pole Line Hardware 

Ohio Brass Co. 
Poles, Metal Street 

Bates Exp. Steel Truss Co. 
ii~~ba1!'~· f'b°.:.pmt. Co. 
Western Electric Co. 

Pole Reinforcing 
Hubbard & Co. 

Poire & Tle1 Treated 
Baker Wood Preservin&" Co. 
International Creosoting & 

Conslructton Co. 
Poles, Ties, Posto, Piling & 

Lumber 
Baker Wood Preeervlnc Co. 
Bell Lumber Co. 
International Creosotln&" & 

Construction Co. 
PolH, Trolle:, 

Anderson Jlffg. Co .• A. & 
J .M. 

Bell Lumber Co. 
Columbla..M. W. & M. I. Co. 
Elec. Ser'l'lce Supplies Co. 
Nuttall Co., R. D. 

Pole•, Tubular Steel 
Elec. Ry. Equlpmt. Co. 
Elec. Service Sup. Co. 

Porcelain, Special Dish 
Voltage 

Lapp lnsulntor Co., Inc. 
rothsnels 

Okonlte Co. 
1,ower Snvln&:" Device• 

~i~Po0n~r f~:CA~~u!:~ c~o. 
rreHnre Regulator■ 

Gener&! Electric Co. 
Westinghouse E. & M. Co. 

Pumps 
Allls-Chalmere Mfg. Co. 
ln&"ersoll-Rand Co. 

Pumpe, Vacuum 
Ingcrsoll•Rand Co. 

Pnnehe1, Ticket 
Boruiey. Vehslage Tool Co. 
Intern'! Register Co., Tbe 
Wood Co .• Chns. N. 

llail nrace1 & Futenln11:• 
Ramapo Ajax Corp. 

Rnll Grinder■ (See Grlndere) 
Rall Jolnta 

Carnegie Steel Co. 
Rall Joint-Welded 

Lorain Steel Co. 
Ralls, Steel 

Carnegie Steel Co. 

Ro~!f n P~;~~~o~:a~~• s~teel 

Jtallw&y Safely Swltehee 
Conoolida.ted Car Heat. Co. 
Weetlngbouse E. & M. Co. 

Kall Weldlnc 
Railway Track-work Co. 
Rail Welding & Bonding Co. 

Rattan 
Amer. Rall&n & Reed Mf&". 

Co. 
Brlll Co., Tbe J. 0. 
Elec. Service SoppUes Co. 
Hale-Kilburn Co. 
Heywood•Wakefteld Co. 
St. Loius Car Co. 

Reclaimers, Waste & on 
Oil & Waste Saving Mch. 

Co. 
Reglstcr■ and F11tlngo 

Brill Co., The J. G. 
Elcc. Service Supplies Co. 
lntcrn'I Register Co .. The 
Rooke Automatic Register 

Co. 
St. Louie Car Co. 

Reinforcement, Concrete 
Amer. Steel & Wire Co. 
Carnegie Steel Co. 

Re:~~ ~?/' ff,!:l/;;c:,d<See 
Wlndlnc l\Iachlnes) 

Columbia M. W. & J1L I. Co. 
Elec. Service SuppUes Co. 

Repair Work (S,.e aloo Colla) 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse .€. & M. Co. 

Rf-plo,,er■, C&r 
Columbia M. W. & M. I. Co. 
Elec. Service ~•up. Co. 

RHfetancca 
Consolldated Car Heat. Co. 

Reslstnnce, Grid 
ColumblB M. W. & M. I. Co. 

Resistance, Wire and Tobe 
General Electric Co. • 
Westinghouse E. & M. Co. 

Retrlrvtrs, Trolle1 (See 
Catchns and Rdrleven, 
Trolley) 

Rheo■tala 
General Electric Co. 
Mica Insulator Co. 
Weattngbouse E. & M. Co. 

Roofing, Car 
Pantasote Co., Tbe 

Sanders, Track 
Brill Co., The J. G. 
Columbia M. W. & M. I. Co. 
Elec. Service Sup. Co. 
Nichols-Ltntern Co. 
Ohio Dress Co. 
St. Louis Car Co. 

Sash Fixture■, Cnr 
Rrill Co .. The J. G. 
Edwards Co., Inc .• 0. M. 
St. Louis Car Co. 

Snsh. Metal. Cnr Window 
Hale•Kilburo Co. 

Serapers, Track (See Clean­
ere an<I Scraper■, Track) 

Screw Drh·en, Rubber 
Insulated 

Elec. Service Sup. Co. 
Seats, Bus 

St. Louis Car Co. 
S•at1, Car (See also Rattan) 

Amer. Rattan & Reed Mfg. 
Co. 

Brill Co., The J. G. 
Hale-Kilburn Co. 
Heywood-Wakefield Co. 
St. Louis Car Co. 

Seating nlalerlals 
Brill Co .• J. G. 
Heywood-W11kel!eld Co. 
Pantaoote Co .. Tbe 
St. Loulo Car Co. 

Second lland Equlpnwnt 

r~~f~t,~ i=r:e~~r~~-
Hyman, Michaels 
Transit Equip. Co. 
Zelnick Supply Co., W. A. 

Shades, Veotlbule 
Brlll Co., The J. G. 

Shovels 
AIits-Chalmers Mfg. Co. 
Rrill Co .• The J. G. 
Hubbard & Co . . 

Side Bearing• (See Bearings, 
Cooler and Side) 

SLf;:J~lid~t~ s6:~t~:at. Co. 
Elec. Service Sup. Co. 
Nat'I Pneumatic Co., Inc. 

sm::~~1.tt~:::~nto. 
Oskel Equlpment Co. 

Signal Systems, Block 
Elec. Service Sup. Co. 
Nachod Signal Co., Inc. 
U. S. Elec. Signal Co . 
Wood Co., Chas. N. 

Signal Syllem1, lll&"hwa:, 
Crossing 

Nachod Signal Co., Inc. 
U. S. Elec. Sii:nal Co. 

Slack Adjuster, (See Brake 
Adjusters) 

Slag 
Carneg!o Steel Co. 

Sleet Wheel• and Cotter■ 
Anderson Mf&". Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Elec. Ry. Improvement Co. 
Elec. Service Supplies Co. 
Nuttall Co., R. D. 

t:i,mokeahtcka. Car 
Nichola-L1ntern Co . 

Snow Sweeper■, Rattao 
Heywood-Wakefield Co. 

Snow .. J•Jows, !Sweeper■ aod 
Brooms 

Amer. Rattan & Reed :r,u,. 
Co. 

Brill Co., Tbe J. G. 
Columbia M. W. & M. J. Co. 
Consolidated Car Fender Co. 
St. Louts Car Co. 

Sobd::!i'.lf s "<:eeB\":i1~'fn:I>· 
l'rocesse■ and Apparatus) 

Irvington Varnish & Ins. 
Co. 

Special Trackwork 
Lorain Steel Co. 

Spikes 
Amer. Steel & Wire Co. 

Splicing Compoonru, 
Weetlog-bouee .... & .M. Co. 

Splicing Sleevee (bee Clampe 
and Conncclor■ l 

Sprm~b, t.,or anu .... ruck 
Amer. Steel & ,nre Co. 
Bernie Car Truce co. 
Brlll Co.. Tbe .i. G 
St. Lou.I• l..ar "'"· 

s§~W1k16~~: ~~- "i:r.d Road 
St. Louis Car Co. 

Steps, fur 
Universal Safety Tread Co. 

SWi!'a~t':i"~'.nJ:.. & Co., Wm. 
Steel and St,el Product ■ 

Morton Mf&". Co. 
Steps, Car 

Morton Mfg. Co. 
Universal Safety Tread Co. 

Stokers, JllechanlcaJ. 
Babcock & WIicox Co. 
Weettngbouee E. & M. Co. 

Stop Signnls 
Oskel Equipment Co. 

Storage lkltterle1 (See Bat­
teries, Storage) 

Strain, lneolatore 
Anderson Mfg. Co .. A.& J.M. 
Ohio Brass Co. 

Strand 
Roeblin&"'B Sons Co •• J. A. 

Superheater■ 
Babcock & Wllcox Co. 

Sweepers, Snow (See Sao,y 
Plow■, Sweeper■ an<I 
llrooma) 

Switch Stands & Fixture■ 
Ramapo Ajax Corp. 

Switches. Sele~tor 
Ntchols-Llntern Co. 

Swllche1, Tee Rall 
Ramapo Ajax Corp. 

Swltchea. Track (See Track 
Special Work) 

Switches and S,Yltcbboarda 
Allte-Cbnlmero M!c. Co 
Anders.on Mfg. Co., A. J. & 

J.M. 
Elec. Service Supplies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Tamper Tie 
Jnl!'ersoll-Rand Co. 
Rntlway Track-work Co. 

Tapes and Cloth• (See Insu• 
latlng Cloth, Pal)er and 
Tape) 

Tee Rall Special Track 'Work 
Ramapo Ajax Corp. 

Telephones end Parts 
Elec. Service Supplles Co. 

Tirrminnls, Csble 
Std. Underground Cable Co. 

Testing lnetrument1 (See In• 
etruments, Electrical Mea■-
uring. Teatln&', etc.) 

Thermoetata 
Coneolidatcd Car Heat. Co. 
Gold Car Heating & Ll&"bt· 

ing Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tli1~~~ i•;~~fc~r•s:p~~~ro~c7.• 
Tires, All Metal 

Metal Safety R. R. Tie Co. 
Ties and Tie Rodi, Steel 
American Bridge Co. 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
Ioternatlonal Steel Tie Co. 

Tleo, Wood Cro91 (See Poles, 
Tie1, roata. eta.) 

Tongue Swllchee 
Wharton, Jr .• & Co., Wm. 

Tool Steel 
Carnegie Steel Co. 

Tools. Track & ~UsceUaneooa 
Amer. Steel & Wire Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Supplies Co. 
Hubbard & Co. 
Ratlway Track-work Co. 

Torches, Acet1lene (See Cut­
ting A1>paratu1) 

Tower '\\'a&"ons and Auto 
Trncks 

McCard8ll & Co., J. R. 
Towers a11d Traninnlaslon 

Structures 
Archbold•Brady Co. 
Bates Exp. Steel Truss Co. , 
Westinghouse E. & M. Co. 

November 17, 1923 
Tro,,I< Expansion Jolnta 

Wharton, Jr.. & Co., Inc., 
Wm. 

Track Grinder■ 
Railway Track-work Co. 
Rail Welding & Bonding Co. 
Seymour Rall Grinder Co. 

Trackless Trolley Cars 
SI. Louie Car Co. 

Track, Speelal Work 
Barbour-Stockwell Co. 
New York Switch and 

Crossing Co. 
Ramapo Ajax Corp, 
Wharton, Jr. & Co .. Inc., W. 

Transfer (See Tlcketa) 
Transfer Tabiea 

American Bridge Co. 
Transformer■ 

Allts-Chalmcre Mfg. Co. 
O,,neral Electric Co. 
Westinghouse E. & M. Co. 

Tread•, :Safety, Stair, Car 
Step 

Morton Mf,:. Co. 
Universal Safety Tread Co. 

Trolley Bases 
Anderson M1&". Co., A. J. 6 
J.M. 

~~';;.;r.!r£;~~Jcug~~ea Co. 
Nuttall Co.; R. D. 
Ohio Brass Co. 

Trolley 888ea, Retrlevl.ns 
Anderson Mf&". Co., A. lo 
J.M. 

Elec. Service Supplies Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 

Trolley Bo~• 
Brill Co., Tbe J. G. 
General Electrtc Co. 
Westtngbouae E. & M. Co. 

Trollry Jllaterlal 
Anderson Mfg. Co •• A. & J.M. 
Ohio Brass Co. 
Elec. Service Supplies Co. 

Trolley Rhoe• 
Miller Trolley Shoo Co. 

Trolley Wheels and llarv9 
Thornton Trolley Wbeef Co. 

Trolleys and Trolley S11tem1 
Ford Chain Block Co .. 

Trolley Wheelo (See Wbeela, 
Trollr:,) 

Trolln Wlr, 
American Copper Products 

Corp. 
Am~r. Electrtcal Work.a 
Ani~r. Steel & Wire Oo. 
Anaconda Copper Min. Co. 
Pace Steel & Wire Co. 
R<• bllog's Sona Co., J. A. 
Thornton Trolley W'heel Co. 
Western Electric Co. 

Trn.-k • C11r 
Baldwin Locomotive Works 
Bel1 , ., Car Truck Co. 
Br':JI Co., The J. G. 
St. Louts Car Co. 

Tubing Yellow II Bla•k 
Flexlble Yarnlah 

lrvlngtoo Varnlab & In,. 
Co. 

Turbines. Steam 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Turnsttle1 
Elec. Service Supplies Co. 
Perey Mfir. Co •. Inc. 

ux::io~:.1eflaitI~1
~ei1 Mfr. 

Co. 
,ralvee 

Ohio Brue Co. 
Westingbouee Tr. Br. Co. 

Varnished Papen 
Irvington Varnl•b & In1. 

Co. 
Vamiohed Silk 

Irvington V arnlsb & In1. 
Co. 

Varnlshe• 
Beckwith Chandler Co. 

Ventilator■, Car 
Brill Co., Tbe J. G. 
Nat'! i:v. App!la.nee Co. 
Ntcbols-C.tntero Co. 
RailwaJ Ottllty Co. 
St. Loul• Car Co. 

'\Yaste Su•lng Machine 
OIi & Waste Saving Mach 

Co. 
WPlded Rall Joint, 
Alumino-Thermlc Corp. 
Ohio Bra•• Co. 
Rallwey Track-work Co. 
Rail Welding & Boadlnc Co. 

Wf'ldeni, Portllble Electrle 
Elec. Ry. Improvement Co. 
Ohio Brass Co. 
Railway Track-work Co. 
Rail Welding & Bonding Co. 
Seymour Rall Grinder Co, 

Welding Wire & Roils 
Page Steel & Wire Co. 

Welding ProcP81ee and 
Apparato111 

Alumino-Tbermic Corp. 
Elec. Ry. Improvement Co. 
General Electric Co. 
Green Equip. Co. 
International Oxygen Co. 
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j . ~ 

i Brake Shoes I : = 
E E 

I D~::•,!•s~; B:~:~~::~:pe ' 
I 
! 
I 

Standard 
Patterns 

for 

. 

S~F;:y l 
~:~:r:::::::: Shoe and F oundcy Co. l==-

30 Church Street, New York 
332 So. Michigan Av&., Chicago Chattanooga, Tenn. ! 

:...mtlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!IU'llll111111111111!111111111111111111111111111111111111111111111111f. 

Tests Prove That 
Fewer Inspections 
Are Required 
This fact about the Thornton Side 
Bearing Trolley Wheel is due to the 
method of lubrication and the ex-

• tremely long life of the bearings. The 
construction insures a perfectly bal­
anced wheel and freedom from vibra­
tion and noise, Users are getting over 
50,000 miles from the side bearings. 
\Vrite for Bulletin. 

:: Thornton Trolley Wheel Co. 
Incorporated 

Ashland, Kentucky 
~-111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r: 

r"9'"nm1111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111n1111111111§ 

• \Ve make a specialty of 

ELECTRIC RAILWAY i LUBRICATION a 

I= We solicit a test of TULC 
on your equipment ! The Universal Lubricating Co. 

; Cleveland, Ohio 

~111111111111111111111111111n1111111111111111111111111111111111111111111111111111111111,1111111m•1111111111111111111111111m11111111111111111111?. 

. ~t.~ 
(WIL.•. ~ 4_ . CORRECT IT 

USE LE CARBONE CARBON BRUSHES 

I 

I 
~~~~~~R::~:~~~~~ I=_ 

345 Madison Avenue, New York 
Pittsburgh Office: 634 Wabash Bldg. ~ 

Chicago Office: 1657 Monadnock Block ~ 
San Francisco Office: 525 Market Street ~ 

Canadian Distributors: Lymnn Tube & Suppl7 Co., Ud., ~ 
= .l\lontreal and Toronto ~ 

i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111m11111111111111111111u11111i 

g11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111u11111111111111111~ 

I= ~~~~;1rt:~i~~;:::j ~:;:d"•,= I= 

paving work, coal hauling, 
a ash disposal, snow removal, a I and ;~i:h~ti::::::::;· ~iilil!!irl I 
i Steel Car Co. I 
- Findlay, Ohio ~~!!!ii~ -

I -... ,...... I 
.OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllll!l!llllllllllllfllllllr. 
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Ohio Bra•s Co. 
Railway Track-work Co. 
Rall Weldlnir & Bonding Co. 
Seymour Rall Grinder Co. 
Weounghouoe E. & M. Oo. 

Wheel& Car Steel & Steel 
Tire 

Carnear!e Slee! Co. 
Wheels, Trollq 

Elec. Ry. Equipment Co . 
Elec. Service Supplies Co 
General Electric Co. 
Nuttall Co ., R. D. 

Wire, Copper Covered Steel 
Page Steel & Wire Co. 

\Vires, Ground 
Page Steel & Wire Co. 

General Electric Co. 
Kerite Insulated Wire & 
Okoolte Co. 
Page Steel & Wire Co. 
Rocbllng'a Sona Co .. J. A. 
Std. Uodergrouod Cable Co 
Western Electric Co. 
Westlni:-huuse Tr. Br. Co. 

Whlstlet1, Air 
Weldin~ Steel 

Railway Track-work Co. 
Anderson M!ir. Co .. A. J. • 
J.M. G<lneral Electric Co. 

Wires and Cables 
American Copper Products 

Corp. 
WhMI Guard• (See Feoder■ 

and Wheel Ouardo) 

Columbia JI!. W. & M. I. Co 
Gilbert & Sons B. F. A. 

\\'heels, Car, Cast Iron 

Ohio Brass Co. 
Westinghouse E. & M. Co. Amer. E!ectrical Works 

Amer. Steel & Wire Co. 
'1\.h,el l'rrsses (See lllnchlnr 

Tool.a) 
Bemis Car Truck Co. 
Griffin Wheel co. 

\~~e~
0
ft~el & Wire Co. Cable Co. 

Wood Preservstlvea 
Baker Wood Preservatln 
r.o. Hoebllng's Sons Co., J. A. Anaconda Copper Mio. Co 

ALPHABETICAL INDEX TO ADVERTISEMENTS II 
Pago 

A E K R 

Allis-Chalmers Mfg. Co. . . . . . • • 44 
Alllson & Co., J. E. . • . . . . . . . . 20 
.Alumlno Thermic Corp ••••.... 43 

Earll. C. I. . . . . . . . . . . . . . . . . . 46. Kelly, Cooke & Co. • . . . . . . . . . . 21 
Economy Electric Devices Co.:. 13 Kerite Insulated Wire & Cable 
Edge Moor Iron Co .......•... 30 Co. . .............•......• 41 

Ramapo Ajax Co. . • • . . . . . . . . . 42 
Richey. Albert S. . • . . . . . . . . . • 20 
Roebling's Sons Co., J ohn A .... 40 
Rooke Automatic Register Co .. 45 Amer. Brake Shoe & Fdy. Co ... 61 Edwards Co., Inc., 0. M ...... 30 l{uhuman Car Co ...•....••... 63 

Amer. Bridge Co ........ ..... 21 
American Car Co. . . . . . • . . . • . . 53 
Amor. Copper Products. Corp .10, 11 
American Electrical Works. . . . 40 
Am~rican Iosulating Mach. Co. . 40 
American Steel & Wire Co ..... 43 
Anaconda Copper Mining Co. . . 40 
Anderson Mfg. Co., A. & J. M .. 33 
Archbold-Brady Co. . . . • . . . . . . 40 
Aro old Co., The. . . . . . . • • . • . . 20 

B 

Babcock & Wilcox Co •• -: •..... H 
Baker Wood Preserving Co ..... 41 
Baldwin Locomotive Works. • . • 37 
Barbour-Stockwell Co. • . . . . . . . 43 
Dates EXJ)anded Steel Truss Co. 14 
Beckwith-Chandler Co. . • . . . . . . 46 
Beeler, John A.. . . . . . . . . . . . . . 20 
Dell Lumber Co. • . . . . . . . . . . . . 52 
Demle Car Truck Co. • . . . . . . . . 46 
Bibbins, J. Rowland. . . . . . . . . . 21 
Donney-Vehslage Tool Co ...•.. 45 
Drill Co., The J. G .•......... 53 
Buckeye Jack M!g. Co ......•. 44 
Buchanan & Layng Corporation. 21 
Byllesby Eng'r'g & Management 

Corp ..........•.......... 20 

C 

Electric Railway Equipment Co. 12 
Elertric Railway Improvement 

Co ..................•.... 43 
Electric Service Supplies Co. . . . 7 
Elliol-Tbompson Electric Co. . . 45 

F 

Foamite-Childs Corp •..•••.... lo 
Ford. Bacon & Davis .......... 20 
Ford Chain Block Co. . . . . . . . . . 44 
"For Sale" Ads .•......••... 47 

G 

Gn.lena-Signal Oil Co. . . . . . . . . . 17 
General Electric Co .. 18, Back Cover 
Gilbert & Sons. A ...•.•......• 51 
Godwin Co., Inc., W. S .... , . . . 42 
Gold Car Heating & !Ltg. Co ...• 45 
Griffin Wheel Co. . . . . . . . . . . . . . 30 

JI 

Hale-Kilburn Co. . . . . . . . . . . . . . 26 
••Hclp Wanted" Ads ........... 47 
Hemlngray Glass Co ........... 41 
Hemphill & Wells • . . . . . . . . . . . 20 
Heywood-Wakefield Co. . • . . . . . . 3-1 

Holst, Englehardt W. . . . . . . • . . 20 
Hubbard & Co ............... ·40 
Hyman, ll!ichaels ...•..•..... 47 

·Cameron Electric Mfg. co.· .... 44 Indiana Service Corp ....•..... 47 
Carnegie Steel Co. . • . . . . . . . • • 62 Ingersoll-Rand Co. . . . . . . . . . . . 40 
Chilllngworth Mfg. co .•..•... 40 International Cresoting & Coo­

·Cleveland Fare Box co. . . . . • . • 45 struction Co. . . • . . .. • . . . . . . . 42 
·Co Iller, Inc., Barron G. . . • . . . . 22 International Oxygen Co. . . . . . . 62 
Columbia M. w. & M. I. Co ..•. 37 International Register Co .. The. 46 

·Consolidated Car Fender Co .... 35 International Steel Tie Co .. 
·Consolidated Car Healing co ... 27 Froot Cover 

'Irvington Varnish & Insulator 
D Co .•..•.••............... 3-t 

Day & Zimmermann, Inc ...... :!0 
De Vilbiss Mfg. Co ....•••.... 35 
Differential Steel Car Co., The. . 61 
Drum & Co., A. L .......••... !!I 

J 

Jackson. Walter ............. !!0 
Jeandroo, W. J ............... 51 
Johnson Fare Box Co. . . . . . . . . . 45 r~ ..... c:!TEEL ............ I 

I ~ ! 
§ When y ou think of Steel-t hink of Carnegie § 
♦IIIIIIUlll)lllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllll l lllllll llll ll~ 

inn1mmm111111111111111111111111111111111111111•1111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111r
4 

I ~ "OSKELITE" I I SJOO\ ;,: :.:::, t:t: !;:k~"i,:;;~. ,~•::: ;=~ - .. :, ,r; quest 

~ The Oskel Equipment Co. § 

i 940 McCormi~k Bldg., Chicago, Ill . I 
3

.mrnnu1n11n11111n1n11111mn1111111111111;:unm11111111111111uum111111111111111111111111111111111111111111111111111111111111 11111111111111nnmr~ 

L 

Lapp Insulator Co., Inc ........ 40 
Lo Carbone Co. . . . . . . . . . . . . . . 61 
Lorain Steel Co .... .......... 43 

M 

lllcCardell Co . . . . . . . . . . . . . . . . 41 
McGraw-Hill Book Co ...•....• 33 
Metal Safety Railway '.l'ie Co. . . 42 
lllica Insulator Co. . . . . . . . . . . • 4-¼ 
Morton Mfg. Co. . . . . . . . . . . . . . 46 

N 

Nachod Signal Co .. Inc ....••.. 40 
Nalional Brake Co. . . . . . . . . . . . 1 O 
National Paving Brick 11lf'r's. 

Assn. . ..•............... ~4 
National Pneumatic Co .• Inc... O 
National Railway Appliance Co. 47 
N. Y. Switch & Crossing Co .••• 43 
Nichols-Lin tern Co. . . . . . . . . . . . 45 
Nuttall Co., R. D ..••••.•.•.•• 38 

0 

Ohio Brass Co. . . . . . . . . . . . . . . . 6 
Ohmnr Fare Register Co. . . . . . 46 
Oil & Waste Saving Machine Co. 45 
Okonile Co., The. • . . . . . . • . . . . 42 
On~ Joe R ............•.••.. 21 
Oskel Equipment Co .....•.... 52 

I' 

Page Slee! & Wire Co .......• 30 
Paxsoo Co, J. W. . . • • . . . . . . . . 42 
Pantasote Co., The. . • • . . . . . . . . 32 
Panions, Klapp, Brinckerhoff & 

Douglas .•........•....... 20 
Perey Mfg. Co., Inc ..•.••.. _ . . 45 
Pittsburgh Elec. Furnace Corp. 45 
Positions Wanter & Vacant •... 47 

R 

Railway Track-work Co....... 6 
Railway Utility Co ..........• 47 
Rail Welding & Bonding Co... 16 

s 

St. Louis Car Co. . . . . • • . . . . . . 38 
Samson Cordage Works ....... . 46 

20 
21 

I 
Sanderson & Porter ....•..... 
Sangster & Co., Andrew •..•.. 
Searchlight Section. . . . . . . . . . . 47 
Seymour Rail Grinder Co., E. P. 
Shaw, Henry M •••••......•.. 
Smith Heater Co., Peter ....... 45 
Standard Underground Cable Co. 40 
Star Brass Works ............ 47 
Stevens & \Vood Inc .••.••.... 20 
Stone & Webster ............. 20 
Stucki Co., A .......•...•••.. 47 
Symington. T. H., The .•...... 31 

T 

Texas Co ............•....... 29 
Thornton Trolley Wheel Co. . . • 51 
Tool Steel Gear & Pinion Co., 

The ..........•.....•..•• 39 
Transit Equip. Co. . . . . . . . . . . . 47 
Travelers Insurance Co., Th e. . . 25 

u 
U. S. Electric Signal Co.. . . . . . . 40 
U. S. Graphite Co .....•...•.• 30 
Universal Lubricating Co. • . . . . 51 
Universal Safety Tread Co. . • • . 46 

w 
''Want" Ads ....•........... -17 
Wason Mfg. Co ....•.•....... ii3 
Westioghouse Electric & Mfg. 

Co ..•....••.•.•.......... 2.4 
Westinghouse Traction Brake Co. 8 
Wharton, Jr .• Co., Wm ........ 43 
White Engineering Corp., J. G .. 20 
Wish Service, The P. Edw. • . . . 21 
Wood Co., Chas. N . .......... 40 
Wortham, Edwin ...••...•... 21 

z 
Zel nick Supply Co., Walter A .• 47 

ru111111111111111111111111111111111111111111111111111111111n11111111111111111111111111111 111111111111111111111111111111111111111111111111111111mtt111t~ 

i Northern CEDAR POLES Western ~ 
I We guarantee 

all grades of poles ; also any butt-treating apecificationa 

= i BELL LUMBER COMP ANY 
~ Minneapolis, Minn. 
?imn1111111111111111111111111111111111111111111111111111111111n 1111 11111 11 111 11111111111111111111111111111111111111111111111111111111n1111111111111■-ra .................... XYG'"E"tf 
j FOR CUTTING. WELDING. ETC. 
§ INTERNATIONAL OXYGEN COMPANY 
§ NEWARK NEWYORK PITTSBURGH TOLE.IHI 
•.11111111111111111111111111111111111111111 1111 1111111111 11111111 11111111111111111111111111111111111111111111111111111111111111111 
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BROOKLYN 
New Gars of Front-Entrance "Pay-as-you-pass" Center-Exit Type 

Brill 77-E-1 Trucks, equipped with 26-in. diameter wheels. 

Length over corner posts 
Length over anti-climbers 
Extreme width 
Seating capacity 

One hundred double-end, front­
e n t r a n c e c en t e r-e x i t c a r s 
mounted on Brill 77-E-1 trucks, 
5 ft. 4 in. wheelbase, are now 
being delivered to the Brooklyn 
City Railroad Company. 

Included in the equipment of 
these cars are four 35 hp. motors, 
complete safety devices and 
variable load brakes. They are 

30 ft., 7½ in. 
44 ft., 2 in. 

8 ft., 2¼ in. 
47 

arranged for one-man, two-man 
operation, and maximum seat­
ing capacity is obtained by the 
use of movable seats across the 
door openings. These seats fold 
into pockets dividing the door 
openings and separating incom­
ing and outgoing passengers. 
All transverse seats are of Brill 
"\Vinner" type. 

r:f u THE J. G. BRILL COMPANY li 
PHIL.A□ELPHI.A, P.A. 

AMERICAN CAR Co. G.C. KUHLMAN CAR Co. WASON MANF"'o Co. 
ST. LOU~S MO. CLE:VE:LANC.CHIO. SPRINOFIE:LO.MASS. 



General Electric Company 
Schenectady, N. Y. 

GE ER 

A 2000-kw. 
G-E Automatic 

on the 
New York Centr 

Here is a case where automatic switching permitted t 
use of a machine much smaller than the load deman 
The minimum space and lowest operating expense we 
the controlling factors. 




