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~ :: $50,000,000 

has been added to the operating revenue of the 
t ransportation indus try during the past decade by 
the use of 

JOHNSON DEVICES 
T hi s amount represents an annual return of more 
than I ooc; on the in,·cstment cost. 

\ Ve appreciate the splendid co-operation given U3 

by the transpo rtation companies. This co-operation 
has kept us progressing with the advancement in 
the art. As a result of this co-ordination we are 
confident today that the use of our improved 
instantaneous devices will effect an even greater 
saving for transportation companies in the next 
ten years. 

"1ll oderui~e" your fare collectiou 

JOHNSON FARE Box Co. 
Gr"rrt1/ Ojfirn 

4619 Ha,·enswood Ave. 
Chical(o, 111. 

Nea.~· York Officn 
356 Madison Ave. 
New York, N. Y. 

Twenty C e nts Per Copy 
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Correct Size 
Correct Fit 

Lon~er life 

Westinghouse 
Armature Coils 
are made better-

therefore last longer. 

Correct insulation, 
toge th er with the 
proper dipping and 
baking, reduce coil 
breakdowns. Rein­
forced at all points of 
strain and at the 
leads is but one of 
th~ many outstand­
ing'features of West-
inghouse coils. 

• l ll S ervice 
An easy way to eliminate 
your rewinding troubles 
is to always use Westing­
house renewal coils with 
Westinghouse equipment. 

Renewal coils are made 
on the original moulds and 
fixtures-they are correct 
si.ze and correct fit for your 
Westinghouse motors. 

Place your order for stock 
shipment from your near­
est Westinghouse district 
office. 

Westinghouse Electric & Manufacturing CoQ'\Plnv 
Homewood Worlca Homewood, Penna. 

Sales Office■ in all Principal Cities of the 
United States ■ cd Foreign Countries. 
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The Ads A r e Full 
of Information, Too 

XOltTIIERN TEXAS TRACTION CO'.\IPANY 
Ft. ,vorth, Texas 

' October 25, 1924. 
ELECTRIC RAILWAY JOURNAL, 

10th Avenue and 36th St., 
New York, N. Y. 

GEr-TLE:\IEN: 

I have your letter of the 20th. It is a pleasure 
to give you, enclosed herewith, such information 
as we have and I hope you will not hesitate to 
write if you feel there is anything further we can 
do for you. 

From the pages of your journal we have re­
ceived considerable information and on our prop­
erty you will find that practically all the materials 
we have adopted as standard are advertised in 
your paper. In fact, through your advertising 
pages we have found information on most of the 
things we purchase, and in many cases our origi­
nal information that led to adoption came through 
your columns. 

Yours very truly, 
V. w. BERRY, 

General Superintendent. 

THIS is a testimonial of the valuable in­
formation and data that are to be found 

in the advertising pages of a high-grade 
business publication, as ·well as in the text 
pages. The latter, of course, are not avail­
able to tell about the products of indi­
vidual manufacturers, except to describe 
a new device or material when it is first put 
on the market. It is then a matter of news, 
and the industry looks to the JOURNAL text 
pages for all the news. 

But after the one news handling, the 
reader must look to the advertising pages 
to get his information about equipment and 
supplies. It is there that the story of a de­
vice can be told over and over, adding 
new data, describing new applications, 
showing new cost data, picturing it in new 
installations, explaining why it is a desir­
able addition to the railway's equipment. 
The live manufacturer uses his advertising 
space this way and the reader profits ac­
cordingly, as noted in the letter above. 

Number of Coples Printed, 7,175 Advertising Index-Alphabetical, 54; Classified, 50, 52; Searchlight Section, 49 
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"Ou tsta11ding 
Success i11 
gaining public 
goodwill" 

This is one of the t,vo lead­
ing factors in a,varding the 
annual Coffin Prize. "Gain­
ing good,vill" depends on 
giving good service. All 
authorities agree that g9od 
service boils do,vn to safety, 
speed and comfort. That 
combination is achieved only 
by keeping track in first 
class condition. Track ,veld­
ing and grinding by means 
of the modern equipment 
here sho,vn keep track main­
tenance expense do,vn and 
insure safe, speedy, silent, 
comfortable track,-gain 
public good,vill. 

Look at ·,he equipment 
ff/ rite /or a quotation 

.· a I , -· .. ac -:~work C -. , , _w y=' ~--- - •- - - -- 1 V - _ =- ) _ 0 ,, 
3132-48 East Thompson Street, Philadelphia 

A GENTS: 
Chc,skr J,•. Gnllor, 30 Church !5 1., New York 
Chas. N. Wood Co .• Do•lon 
F.l"Ctrlral EnclMttlnc & lll le. Co .• Pltt ebu""b 
Alina llnllway Suppl:, Co .• Chlcal'O 
t:qul11m,•nt & EnclnN'rtnc Co .• Lomlon (3301 

••H~c-lpro.-.llnc" Track GrlAdPr 

'"l"nh..-••1" Rola'7 Tra,k GrlndfT 

"Alla•" Rall Orlndtt 

"ll~ttulN" Swine Fnlmc, Rall Grlnd~r 
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SPLICERS 

The Obi 
Mansfield, 

Typ .:! C 

Cleveland 

Type CM (short type C) 

Now is the time to fix up the weak spots in 
the trolley-to prepare for cold weather breaks. 

Here is variety to suit your needs. Get your 
stoc~ bins ready now. 

Improved Clark 

KI Type 

Type D 

rass Co.) 
Ollio., U.S.A. 

NEW YORK - PHILADELPHIA - PITTSBURGH 
,· ' CHICAGO - CHARLESTON, W. VA. 

1:, LOS ANGELES - SAN FRANCISCO - PARIS, FRANc& 
TROLLEY MATERIAL - ELECTRIC RAILW.AY· CAR 

EQUIPMENT - RAIL BONDS - HIGH TENSION 
PORCf.l..AIN INSULATORS - THIRD RAIL INSULATORS 

Dominion Insulator & Mfg. Co., Limited ~ Niagara Falls, Ontario, Canada 
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CLO 
"Galv-After" Chain Link 

FENCE FABRIC 

Cyclone "G:ah·-After" Chain 
Fence Fabric dfcctivcly re,i,cs corro­

,ion. Gil·e, maximum property protection 
with minimum upkeep expen,e. "Galv-After" 
Fence i, :al,o built in removable paneh for 
tran,fonner 1tation enclo,ures. Facilit:ucs 
handling of equipment. 
We al10 build Iron Fene<I •ull<'d to &117 pu~. 

lrrlt• 11~a,.,., o[!l,:u. D~pl. 38 

CYCLONE FE!'.'CE CO~IPANY 
r«t•lff - Off«.: 

w, al<e,rao. 111. r1 ... e11nd. Ohio 
:','1,nrl<. S. I. Fort Wortll. TtL 
o,tllDd. c,ur .. (lltandard r_.. c..> 
rortland. Ore.. ISort,,...,t r ..... 

lad Wlr. \'°orb) 

f'A4 Jlork of 
Qtu1/i1r Fn~ 
GJld Sn-t'kc 
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All Permanent Materials Make 
Paved Track Renewable 

The combination of the simple 
and permanent materials, steel 
and concrete with the ordinary 
methods of track and paving 
construction developed by fif­
teen years' experience of our 
users make Twin Tie Track re­
newable. 

In its essentials the renewal 
feature of Steel Twin Tie Con­
struction depends on the fact 

that there is nothing in such 
construction to absorb water to 
start cracks nor to rot and under­
mine rail and joints. 

When you hear that such con­
struction is lower in first cost 
than wood tie construction the 
rumor deserves intensive investi­
gauon. 
Write for all the data when you are ready to 
plan your 1925 Paved Work. 

THE INTERNATIONAL STEEL TIE CO., Cleveland, Ohio 

1 Steel Twin Tie T raCk 
Economical Permanent Renewable 

7 
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low cost installation 
known strength 

all surfaces external 
adaptability 
outliVe bond issues 
dUr c1ctive appearallCf 

I 

November 15, 1924 

• ,,, 

* Hundreds of thousands of Bates steel poles have 
been erected throughout this country, Europe and 
Asia. It is significant that they are today giving 
sturdy service under the stress of unusual loads, and 
the trying conditions of many climates. 

The rigorous storms of 1921 in this country, the 
stress of the sleet and ice loads of the wintet of 1923, 
passed- without a single report being made about Bates poles 
having failed to stand ! The permanency of Bates poles, the 
fundamental strength of the Bates section, has long been proved. 

For permanent construction use Bates steel poles ! 

&lot 1 -, toel 1nus G-
Illinoia Mttchants Bank Bide. 

a.Jcaco,.111..U.L A. 
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KEYSTONE EQUIPMENT 
• zn the efectric railway field! 

FARADAY 
Car Signal Systems 

GOLDEN 
GLOW 

Headlight. 

Compen,ating 
Lighting 
Fixture, 

KEYSTONE 
Trolley Catcher• 

PARK ROW 

KEYSTONE 
Steel Gear Case, 

KEYSTONE-HUNTER 
Route and Destination Signs 

T lze durability, satisfactory 
service and tlze great adapt­
ability of Keystone Devices 
leads to th'eir use by the 
majority of electric railway 
cornpanies in the Country- KEYSTONE 

Rotary Gongs 

The Keystone Line Includes: 
Keystone Car Equipment 

Jlluminated Deotlnatlon Sl&'DI 
Steel Gear Case, 
Motormen'• Seate 
Faraday Car Sl&'n&l1 
Llghtlnl' Flxtureo 
Golden Glow Headlll'hll 
Headll&'ht Reol1tanceo • 

Air Sandere 
Trolley Catchero 
Shelby Trolley Pole, 
Lightning Arreotero 
Rotary Gonl'• 
International Fare R•&'laters 
Fare Re&'later Fittln&'• 

Samson Corda&'• 
Air Valve• 
Cord Connectors 
Trailer Connectoro 
Automatic Door Signals 
Standard Trolley Harps 
Standard Trolley Wheels 

Keystone Line and Track Equipment 
Rall Bondi 
Rail Bond Teotere 
Electric Drill• 

-::::-'-,,~-,,,<,.•~ ~- -~.,-

Section SwltchH Trolley Earl 
Section ln1ulatora Trolley Frog1 
Trolley Hangers Splicing Sleeves 
Li&'htnln&' Arreotero 

Consult Catalog No. 7 

KEYSTONE 
Lightning Arresters 

~- 'i for full list and detailed data 

-4&mc SERVICE SUPPLIES Co. 
-;;', \ PHILADELPHIA Jl<'EW YORK CHICAGO 
~ 17th and Cambria Sts. 50 Church St. lllonadoock Bid&',. 

PITTSBl'RGll SC'RANT0::-. BOST0~ 
8:?0 Oliver Building 31G N. Washington Ave. 88 Broad St. 

Lyman Tube & t§uppJr Co., Ltd., I\Iontreal, Toronto, Winnl~g. Yancoover 
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Miami 
The Magic City 

Adopts 
ELRECO POLES 

In adopting ELRECO Comhination Railway and Light­
inJ?; Poles beautiful Miami. Fla., has accomplished three 
things: (1) Improved the appearance of the streets, 
(2) obtained an ornamental lighting system, and (3) 
provided the most economical and satisfactory means of 
supportiqg trolley wires. No other type of pole is so 
well adapted to joint traction and lighting service. 
None is so truly economical. 
Hundreds of other cities have done the same thing. The 
street railways and lighting companies in these cities 
have made substantial savings by usinJ?; the same set of 
poles for trolley span-wires and lighting circuits. 
ELRECO Poles are preferred because they combine low­
est cost, lowest maintenance, least weight, greatest 
strength and adaptability. 
Street railway executives, get the facts about these poles. 

The'Electric Railway Equipn1ent Co. 
Cincinnati , Ohio 

New York Office: 20 Church Street 

November 15, 1924 
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Here's a proved 
device 

When you consider that over 80 per cent offall 
the electric railways in the country are partially 
or ,vholly equipped with N-P Door Engines you 
know th_at they must have merit. 

' 

Our Service is proved too 
National Pneumatic Service is a conspicuous 
feature of every door engine, every connecting 
rod and every bolt you order from us. 

Our service consists not alone in furnishing a 
perfectly-balanced operating unit, but also in 
the fact that our experts are at your disposal 
for service from the conception of the instal­
lation until it is operating satisfactorily on the 
road. 

National Pneumatic Company, Inc. 
Originators and Manufacturtrs 

EXECUTIVE OFFICE: 50 Church Street, NEW YORK 
Philadelphia, 1010 Colonial Trust Building Chicago, 940 McCormick Building 

General JVorks-Rabway, New Jersey 
Manufactured in Canada by 

Dominion Wheel & Foundries, Ltd., Toronto, Ont. 

11 
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CENTRALIZED RESPONSIBILITY 
Reduces Accident Hazard 

-.... -· -
·-

SAFETY CARS 
Experience shows that fewer accidents result 
when operating responsibility is centralized in 
one man and NOT DIVIDED between two. 

Every accident is an expense. Fewer accide_nts 
mean less expense, GREATER PROFITS. 

SMETYCilDEVICES Ca 
OF ST. Louis. Mo. 

'Postal and '1Z>lej11•aphiC' .Address: 

WILMERDING, PAe 
CHICAOO SAN FRANCISCO NEW.YORK WASHINGTON PrTTS6UiWN 
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"'\- .... . : .... >- ... :.-

.,~ 

Around every compressor there is a demon lurking in the air 
-DIRT. It will stealthily, though surely, work havoc if 
permitted to gnaw at the vitals of the compressor. 

Air must, of course, be drawn in from the atmosphere to be 
compressed, but dirt will also rush in unless an effective 
barrier is set up against this pernicious enemy of good 
compressor performance. 

If dirt does enter with the intake air, two things are sure to 
happen. First, proper lubrication will be destroyed, because 
the dirt, mixing with the oil, forms an abrasive which causes 
excessive wear on cylinders, pistons, packing rings and 
valves. Second, the mixture of oil, dirt and ground iron will 
deposit in passages and on valves, resulting in lower efficiency 
of the compressor. 

You ca·n repulse the attack of this demon of dirt with the 
8-in. Suction Strainer. It effectually filters out the grit and 
dust, permitting clean air to pass on into the compressor. 
Result-better performance, lower maintenance expense 
and longer life. 

The 8-ln. Suction Strainer 
con•l•t• of a cylindrical body 
with a compact layer of puilad, 
curled hair between two per­
forated pie tea, and la ao con­
structed aa to be readily te.ken 
apart for claaning at stated 
periods. 

Is your compressor thus properly safeguarded against the 
insidious enemy- DIRT? 

I 
WtSTIN6HOUStTRACTION BRAKtS 

WESTINGHOUSE TRACTION BRAKE CO. · 
General Office and Works: WILMERDING, PA. 

13 
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-r:1.nr your refe.rence library _____ , U'.Bus Operating Practice" 

The fin;t complete illustrated code of bus 
operating practice e,·er compiled is now 
ready to be placed in your working ref­
erence library. 

\Vritten by specialists; assembled by 
Mack, it takes its place among the prac­
tice manuals of other industries. It is a 
real treatise; 250 pages full of engineer­
ing, l~al and service data. 

Contents include such topics as: Estab­
lishini:: the Service, Picking Profitable 
Lines, Securini:: the Right to Run, Incor­
porating the Company, Physical Prop­
erty, Operntini:: Staff, Establishini:: Public 
Relations, Operation, Figuring Profits, etc. 

Ask Mack for a co/>)". 
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/ 
That gap that lies between the end 

of the trolley line and the fast grow• 
ing outlying section! 

Bridge it with buses. Bring those 
many fares to the cars with a type of 
service that invites passengers and which 
is economical from an operating stand­
point. Span the gap, as many leading 
railway• are doing, with extension serv• 
ice handled by buses. 

But recognize this fact. 
The riding public today is as particu­

lar about bus comfort and adherence to 
schedule as you are about economies in 
daily operation and maintenance costs. 

In the Mack bus these requirements 
have been welded. 

From the passenger standpoint, the 
appearance of a Mack bus is an invita• 
tion to ride-and each ride invites an• 
other, so easily do Mack buses float over 
the road and so luxurious are their many 
appointments. 

The many engineering features, all 
planned and built by Mack, contribute 

to the desired efficiency and economy 
of bus operation. A few of these fea• 
tures are-

The sturdy long-life Mack engine. 
The wide front axle, assuring safety 

and permitting a short turning radius. 
The Mack dual reduction drive axle 

especially designed to give maximum 
road and under-body clearance. 

The exclusive Mack Shock Insulator. 
(All spring ends are embedded in rub­
ber shock insulator cushions, eliminating 
metallic contact between springs and 
frame, absorbing vibrations, affording 
yielding support to springs and banish­
ing shackle wear and lubrication.) 

The Mack transmission with ground 
gears. 

Dual system of brakes on wheels and 
drive shafts. 

The Mack Street Car Body. 
From bumper to tail-light the Mack 

is all bus-planned and built by Mack 
to Mack standards. 

MACK TRUCKS, INC. 

INTERNATIONAL MOTOR COMPANY 
2S BROADWAY NEW YORK CITY 

Ei11hty-thrccdirect MACK factory brancheo operate 
under the title, of: "MACK MOTOR TRUCK 
COMPANY" and "MACK-INTERNATIONAL 
MOTOR TRUCK CORPORATION." 

Sedan Type Bus 

/l,rlormance counts/ • 
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For Building up Cupped Rail and Hard Wearing Surfaces 
A Welding Rod that deposits clean, homogeneous rail-hard steel and welds as easily and 
freely as a low carbon Rod. 

UNA Rod 300- A Coated Rod 
The coating of UNA Rod 300 ~n·es essentially two purposes: 

First: It stabilizes the arc. 

Second: It contains powerful deoxidizers, which 

(a) prevent sputterini:: and the formation of blow-holes. 

(b) deoxidize the surface of the base metal, allowing the 
deposited metal to unite \\;th clean base metal to form a 
thorough homogeneous weld. 

( c) sca\'enges the deposited metal, leaving a clenn steel of high 
quality. 

Welding Properties 
UN A Rod· 300 flows as easily and freely as a 

low carbon rod. Layers of metal of any 

desired thickness can be deposited without 

contin uous retracing to eliminate blow-holes. 

The Weld Metal 
The weld metal deposi ted \)y UNA Rod 300 is 
solid and practicalty free from porosity and 
blow-holes. ltshardness,asmeasured bysclcro­
scope tests is about that of rail-steel. Its car­
bon content varies between 0.50 and 0.60%. 

UNA Rod 300 is recomm ended especially for the build ing 
up of cupped rail and for all surface welding where a 

. ~~rd, relatively high carbon metal is desired. 
; ' . 

Let your. welder try a sample package at our expense. -- ... -.. ~· . - . . 
• ..... t • •• • 

..i • 

RAlt.V WELDING. AND BONDING COMPANY 
• • • , 1-• • • • • • ' .. "'"' ... - - ~ - . 

_- ~2i~ ;; 7'. i • CJ~y~Jand; Ohio 
.. ,\' I. ~ . 

· ' Agef!b in England: Scholey Construction Co., Limited, 
137 V!ct~ria Str~et, Westminster, London 
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Doing it rightJ 
How ?- When ?- Where ?- and What? 

Four fundamental questions m electric railway lubrication 

problems! 

On the correct answers to these questions and the efficient execution 
of the policies laid out, depends nearly the whole structure of 
truck and motor bearing maintenance costs. 

Galena Lubrication is more than oil alone. It is oil plus experience 
plus service. Each of these factors is essential to good results. 
With the best of oils as a . base, Galena applies a lifetime of 
experience to produce the right lubricant to fit each condition and 
then through Galena Service insures its proper employment. 

Galena Lubrication always results in increased availability of 
equipment, fewer delays and lowered maintenance cost. 

Oalena-Signal Oil CompanYt 
New York • frank tin. Pa. • Chicago · .. and offices in principal cities 
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You no longer throw a,vay 
the whole controller finger 

Don't tllr(ho•r • .,,,u~. ot random. 
1/u 11011, G-E Catalog 

• General Electric Company 
Schenectady, N. Y. 

Sale■ Office■ in all Lart'e Cities 

Why Continue 
to scrap the whole brush-holder? 

That's a fair question. When only the 
carbon-way is worn, why put on a 
complete new brush-holder, now that 
you can replace the worn part for 
about one-fifth the cost? 

Use G-E Renewable Carbon-W ay 
Brush-holders and reduce this item of 
maintenance . 

New G-E Motors are furnished, of 
course, with these improved holders. 
But many companies have equipped 
their old motors likewise, because they 
want fewer motor failures, lower 
maintenance, and better service. 

GENERAL ELECTRIC 
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~achine Tools Will Be Developed 
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Only if Electric Railways Buy 

ONE of the most common deficiencies of electric 
railways is the glaring inadequacy of their shop 

equipment. Some 40 per cent of their machine tools 
are more than 20 years old. Many improvements in 
machine tools have been made, the benefits of which 
are not being shared to any extent in our field. These 
improvements should be given careful consideration as 
a part of their modernization program. 

Some of the machines of late design which are par­
ticularly suitable for electric railway shop conditions 
include lathes, drill presses and planers, with provision 
for increased speed and capacity of the drive and feed 
mechanism to give greater production. Another marked 
improvement in machine tool equipment is in the new 
methods used for lubricating· bearing parts. Many 
recent machines have forced-feed lubrication of all bear­
ings and an oil bath for gearing. Rapid developments 
have been made in grinding machines, and many electric 
railways are obtaining definite economies from sub­
stitution of grinding operations for the machining 
methods previously used. 

There has also been considerable activity in the 
design of smaller tools and general utility machines. 
These are very useful for small electric railway prop­
erties where the amount of work of one particular 
class is insufficient to warrant the investment in a 
special machine for a particular type of work. 

.Machine tool manufacturers have developed a number 
of new designs of machine tools particularly adapted to 
electric railway work. But these tools have not actually 
been constructed pending the receipt of orders. The 
manufacture and future development of machines espe­
cially designed for the electric railway thus depends 
to a large extent on whether electric railway men show 
signs of desiring such improvement' by actual purchases. 

An Amateur Watch Repairer 
Is a Poor Man to Imitate 

T HE story of the amateur watch repairer who after 
taking a clock apart and tinkering with it put it 

together again and had a number of wheels left over is 
familiar to all of us. It is a classic example of what 
happens when an unskilled workman undertakes a 
difficult job. 

But what of the railway trackrnan who tears up the 
pavement to repair a joint and has a quantity of paving 
material left over after he has completed the work? 
Such things occur with greater frequency, perhaps, than 

some managements realize. The reason that there is a 
surplus of paving material, of course, is that the pave­
ment has not been put back properly. It is a great deal 
more difficult to restore the surface as it should be than 
simply to fill up the hole with dirt and stones and to 
dispose of the excess material. Slipshod track mainte­
nance methods of this kind, however, are as great a 
reproach to the railway which permits them as are the 
tinkering methods of the watchmaker who bas extra 
parts left over. 

Since the automobile has come into as widespread use 
as it has at the present time, the quality of the street 
paving is a matter of interest to a far larger number of 
people than it used to be. Coincident with this the 
electric railways have undertaken on a large scale t(' 
cultivate public good will in the communities they serve. 
But it is of little avail to talk of "friendlyizing" the 
public while continuing to do things that are a source 
of irritation to large numbers of people. It is certainly 
a mistake to economize on track maintenance to the 
extent that the pavement in the railway area contrasts 
unfavorably with the pavement elsewhere in the street. 
The money saved in making cheap pavement repairs is 
a poor . economy if the finished surface is rough and 
unsightly, and a source of annoyance to the genera,] 
public. 

Using Railway Labor 
More Efficiently 

T HE problem of stabilizing the work done by the 
maintenance forces of an electric railway is ren­

dered more important now that higher wages are be­
ing paid. Nearly all railway companies are using all 
the rolling stock they have available during the rush­
hour period. Consequently it is necessary to make re­
pairs during the off-peak interval. Usually, cars cannot 
be placed in the shops until 9 or 9 :30 in the morning, 
and they must be released by 4 o'clock in the afternoon. 
The real problem of stabilizing labor is to provide some­
thing for the men to do before the cars are placed in 
the morning and after they are released at night. 

There is much work which can be done during these 
times, but unless a careful program is laid out in 
advance, there is a tendency for the men to loaf or 
work inefficiently. One large railway with a number 
of inspection shops uses the men in the mornings, be­
fore the cars are placed, for making up and repairing 
stock of the particular class that the men are familiar 
with. Thus the controller inspectors make contact tips, 

This is the issue in November that is devoted essentially_ to maintenance subjects 
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put new springs on controller fingers, remo, .. e carboni­
zation from arc deflectors which are suitable for use 
to replace defective parts, etc. The motor inspectors 
look over carbon brushes that can be cut to smaller 
dimensions for reuse, and they repair brush-holder parts 
and the like. Oilers sort waste, look nfter its soaking 
with oil and get the day's supply ready. Other inspec­
tors do similar work. 

Still another part of the problem of stabilizing labor 
is to provide for uniform employment of forces nt dif­
ferent periods of the year. The practice of relensing 
men at certain seasons and hiring new ones at the 
period of greatest need does not work out efficiently, 
since the railways lose the benefit of retaining men of 
experience. Among shop forces, a schedule of pninting 
and general overhauling can be so lnid out as to fill 
out the period when men will not be required on other 
work, and so they will work more efficiently and at the 
same time a uniform force will be kept through the year. 

The track and way departments of steam roads ha\'e 
found that new rails can be laid almost as efficiently 
during the winter as during the summer season, and 
so many steam ronds are placing their orders for rails 
during the latter part of the year with the iden of 
using their forces on this work during the winter sea­
son when they could not work on other track main­
tenance repairs. As an example of this, it is reported 
that three-qunrters of a million tons of rail already 
have been ordered since·Sept. I. This tonnage is much 
larger than has been ordered in the same period for 
many years past. Interurban electric railways might 
follow this practice to ndvantage. 

Hiring men when work is heavy and laying them off 
when it is light has been found to produce serious 
losses to the companies ns well ns being unsatisfactory 
to the employees. The methods suggested here would be 
n step in the direction of overcoming the loss which 
necessarily accompanies a frequent turnover of labor. 

Better 1\laintenance 
at Lower Cost 

THAT no maintenance situation fs so bad that it is 
without hope was brought out forcefully in a paper 

by W. C. Bolt nt the recent meeting of the New England 
Street Railway Club, which was abstracted in ELECTRIC 
RAILWAY JOURNAL for Nov. 8. Four years ago the situn­
tlon on his road, the Eastern Massachusetts Street Rail­
way, was deplorable. In July, 1920, a midsummer month, 
there were 1,489 equipment failures requiring remo\'al 
of the car from service, or one pull-in for every 1,400 
car-miles. The lending cause of trouble was hot benr­
fngs, with 339 failures, while air-brake troubles fol­
lowed with 222 failures. Armature failures were alto­
gether occurring nt the rnte of 500 per month. 

Certainly such a record must have seemed almost 
hopeless. It represented a situation that had continued 
for years and had come to be considered in the same 
light as was the yellow fever by the inhabitants of the 
Canal Zone before American engineers got on the 
job-something that couldn't be cured and had to be 
endured. 

While it must have been a huge task to overcome 
precedent and prejudice, the attempt was made, with 
the result that in September of this year there were 
only 104 maintenance pull-ins from all causes, or one 
for 14,500 car-miles-a record ten times as good as 

that in 19,20. One large division even bettered this 
good record by running 75,000 car-miles per pull-in. 

The skeptic can argue that any one can make such 
a record by spending enough in maintenance to keep 
the cars in first-da,;s condition. The most surprising 
part of the story is that this good record has been 
obtained with a reduction in cost of maintenance per 
car-mile from 6.2 cents in 1920 to 3.54 cents this year 
-a total saving of more than half a million dollars. 

}.>art of the saving has been due to the purchase of 
new cars with modern equipment, but a great deal has 
come from a better understanding of the work and the 
use of improved practices. Inspection is now made by 
meter inspection dials instend of in a haphazard man­
ner, modern methods of armature and field coil repairs 
are used, and better oiling practices have been adopted. 
Welding is used for many important jobs. Painting is 
done frequently, but paint spraying has cut down the 
cost. The shop forces have been greatly reduced, the 
number of shop men dropping from 447 to 188 in the 
four years. 

The record of this road is exceptional, but it is some­
thing that can be matched by any other road that is 
suffering from the same troubles. The use of modern 
practices, which is continuously being advocated by this 
paper, will give a like result wherever applied. It may 
even be bettered, for Mr. B'olt says that there is still 
room for improvement on.his own property. 

California and Washington 
Reject Government Ownership of Utilities 

WHILE the defeat of Senator LaFollette in the 
national contest was decisive, it is reassuring to 

know that his schemes of public ownership were not 
the only ones rej~ted by the voters last week. Govern­
ment ownership was an issue at se,·eral of the state 
elections, notably in California and Washington. 

The referendum in California was on a measure to 
bond the state for $500,000,000 to permit it to acquire, 
construct and operate hydro-electric generating and 
transmission systems. But the electorate spoke in no 
uncertain voice, turning down the measure by n vote 
of considerably more than 2 to 1. This is the second 
time within the Inst two years that such a plan has been 
voted down by the people in California-n. good indica­
tion of common sense in that commonwealth. 

In Washington, which was another state to declare 
itself in favor of prh-ate initiath-e for utility operation, 
the men.sure under consideration was known as the 
Bone bill, and its purpose was to permit the cities and 
towns in the state to buy and sell electric current both 
within and without their corporate limits and to acquire 
and construct electric generating and distribution sys­
tems. Naturally, those who realize the danger of such 
a policy pointed out its defects, and the vote was 
decisive against it. Even in the city of its birth, 
Seattle, the measure was lost. The voters in that city 
have already had a taste of what municipal ownership 
of utilities means and wanted to preserve the state nt 
large from n similar experience. 

Altogether, considered not only from the nationnl 
point of view but also from the local point of view, 
there is not much in the results of the last election that 
should give encouragement to the advocates of go\'ern­
ment ownership. 
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Carefol l'lonnlng )lade Possible the Compl<'tlon of This ,Job In a Short Time. The st .. nm Shovel, Steam Roller, Trnck Layers, Joint 
""eld.-rs. Grinder•, und the Po,·lng Gung Followed One Another In Close Order 

Rapid Ti:-ack Reconstructi~Il with 
Butt-Welded Joints 

Third Avenue Railway Tries New Butt-Weld Method of Making Joints on 
Large Replacement Job on Upper Broadway~Designed by Manufacturer to 
Facilitate the Work-This and Careful Organization Made Speedy Progress 
Possible-Easily Moved Crossovers Aided in Avoiding Interruption to Service 

ON A RECENT reconstruction job, the Third 
Avenue Railway, New York City, has been using 
the new electric butt-weld type of•joint developed 

by the Lorain Steel Company. Prior to this installa­
tion by the Third Avenue Railway, butt-welded joints 
made under pressure were tried in Boston and in 
Philadelphia. About 500 joints were made in each 
place. In Philadelphia, the welding was done at the 
side of the street and long lengths of welded rail were 
then moved over into place in the track structure. In 
Boston, the procedure followed was substantially the 
same as that of the recent job in New York City, 
described here. 

The reconstruction of 1 ½ miles of double track on 
Broadway from 242d Street to the Yonkers city line 
was undertaken when the city decided some time ago 
to repave the streets. The street here is part of the 
famous Albany Post Road and carries extremely heavy 
vehicular traffic. It was therefore desired that the 
period during which the street was torn up and closed 
to traffic be as short as possible. Railway traffic along 
this route also is heavy and the company wished to 
carry out the work with a minimum number of inter­
ruptions to service. 

The old track structure consisted of 9-in. grooved 
girder rail L. S. Co. No. 323 on untreated wood ties 
with bolted joints. The new construction is with 
standard A.E.R.E.A. 7-in. 122-lb. grooved girder rail 
on new creosoted ties spaced 2 ft. on centers. It is 
estimated that the total cost of the work will be 
approximately $180,000. 

On this section of upper Broadway the old track 

had been in service for many years and for some time 
the company · had been considering its replacement. 
Actual work was not undertaken, however, until the 
city decided to· repave the streets. The reconstruction 
was very carefully organized in order that it might 
proceed with the least possible delay. Work was car­
ried on simultaneously from two points on the job, in 
the following manner: · 

The first step in the reconstruction was to cut'• the 
, old rail by an oxyacetylene torch every 20 ft. through­
out its length. Th.is cut was made down to within 
a short distance of the base of· the rail. After this 

· had been done, cars continued to operate over the cut 
rail until the time came for it to be taken up. 

Then a sliding crossover was placed at each end of 
· the strip of track to be torn up. Special importance 
attaches to the use of sliding crossovers, because they 
permitted the operation of cars past the reconstruction 
work on a single track on comparatively short headway. 
The design of these crossovers is such that they can 
be moved easily from one location to another. This is 
done by fastening each side of the crossover to the 
rear of a work car. The cars are then moved simul­
taneously in the same direction, pulling the crossover 
behind "them. Unless there is some obstruction in the 
center of the right-of-way between the tracks, the 
crossover can be moved without being taken apart. 
This process is much simpler than that of taking apart 
the usual bolted crossover, loading the pieces onto a 
car, conveying them to the new location, unloading 
them from the car, and putting them together again. 
The process of moving a sliding crossover is so simple 
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l\laking Butt \Velds on Third Ave. Railway 
No. 1. Sliding crossovers of this type are so easily moved 

that the length of single-track operation was kept at a 
minimum. 

No. 2. General view of welding operation. A second clamp 
is being adjusted to position, while the first is used in mak­
ing n weld. Note oil torch ntt:iched to rear of car. 

No. 3. Hydraulic pressure was used to bring the rail ends 
together, after molten borax was poured into the mold!! 
and the electric current brought the rails to the proper 
trmpernture. 

No. 4. Appearance of the butt-welded joint before grind­
ing. The bolt holes in the web of the rail play no part in 
this operation. 

No. 5. It was found necessary in order to pre\'ent crack• 
ing to bent the welded joint carefully before grinding. 

!-lo. 6. This machine was specially designed by the Lorain 
Steel Company to remove the welding metal from the groove 
of the rail. 

No. 7. Car equipped to grind down the head of the rail 
after welding. 

No. 8. A man with an electric hand grinder finished off 
the edges of the joint. 

\"u!. G1, ,\o. 20 
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that the plan called for moving these every night and 
thereby made it possible to keep down to a minimum 
the length of single-track operation. 

The old pavement and rail were taken up by steam 
shovels and loaded on to automobile trucks. Behind 
the steam shovels a gang of men with picks and hand 
shovels completed the job of preparing the subgrade, 
which was then thoroughly compressed by steam rollers. 
On account of the large number of small stones mixed 
with the mil in this locality, the ground after rolling 
has practically the qualities of a ballasted track 
foundation. 

New creosoted ties were placed directly on the rolled 
earth. The new rail was then laid on the ties and loosely 
spiked. Because the rails are squeezed together during 
the welding operation, it was necessary to leave the 
rails loose enough so that they could be drawn into 
position for making the weld. 

A powerful pressure clamp which is shown in an 
accompanying illustration was supported on rollers 
running on the heads of the rails. In making a weld 
the clamp was placed over the two rail ends and wedged 
firmly to them. The ends of the rails were kept 
separated about ! in. and clay molds placed around 
them. These molds had previously been formed and 
then baked in an electric furnace located in one of the 
grinding cars. Into these molds was poured molten 
borax heated in another furnace in the welding car. 
Low-voltage electric current sent through the joint 
keeps the borax boiling and brings the rail ends to 
the temperature necessary for welding. 

When this temperature is reached a pressure of 
5,000 lb. per square inch is obtained by hand-operated 
hydraulic jacks, and the rails are pulled · together with 
sufficient force to upset the ends and give a thorough 
weld. This process produces an excellent joint with 
only a small amount of superfluous metal to be removed 
from the head of the rail. The appearance of such a 
joint is shown in an accompanying illustration. 
Although there are bolt holes in the rail, these play 
no part in the process. The Third Avenue Railway 
customarily buys rail with such holes already made, 
and the usual rail was used on this job regardless of 
the fact that the bolt holes were not needed. All joints 
were post-heated before grinding. For this purpose 
an oil torch was used, operated by air pressure from 
the welding car. 

The grinding of the joints was done in three steps. 
First, a large rotary grinder, that was virtually a 
planer, was used to make the head of the rail smooth. 
This was followed •by another car specially designed 
by the Lorain Steel Company to remove the surplus 
upset metal from the groove of the rail. Finally, a 
workman with a small electric hand grinder went over 
the joint and put the finishing touches to it. One 
welding and two grinding cars were used and they 
followed one another in close order as the joints were 
made. Two set!~ of pressure clamps were used, one on 
each rail, the first being adjusted to position while 
the second was used in making a joint. Immediately 
behind the welding car came the first of the grinding 
cars to smooth the head of the rail. A short distance 
behind the second car came the third, equipped to grind 
the groove of the rail. To this third car was attached 
the hand electric grinder. 

After the joints had been made, the space between 
the ties was filled in with the same mixture of dirt 

and rock that was used for the foundation. Tamping 
and back ramming of this material were all done 
mechanically by means of Ingersoll-Rand tie tampers. 

The railway company's contract with the Lorain 
Steel Company called for an average of 18 joints per 
day, but on several days 30 joints were made in less 
than 9 hours. With 60-ft. rail this means close to 
1,000 ft., or four city blocks, of track i:er day. 

Under the laws of New York State, the railway com­
pany has the option of itself paving the area for which 
it is responsible or of allowing the city to do this work. 
In this casP. the city is paving the entire street from 
curb to curb, and the railway company employed the 
city contractor to excavate and prepare the railway 
area ready for laying the ties. Some hesitancy was 
felt by the municipal authorities in allowing the railway 
and the contractor to close the street altogether to 
vehicular traffic. It was pointed out, however, that by 
having the use of the entire area during the period of 
reconstruction it would be possible to perform the 
work much more quickly than could otherwise be done, 
and thereby reduce the total amount of delay to 
vehicular traffic. 

Paving Guards Used in Halifax 
AN INTERESTING type of track structure has been 
fi used for the past two years by the Nova Scotia 
Tramways & Power Company, Ltd., Halifax. In streets 
where there are car tracks the city paving area extends 
to the end of the ties. At this point Godwin steel 
paving guards have been installed to separate the city 
paving from the railway paving, and to prevent the 
disintegration which in the past has occurred along 
this line. 

The track structure itself consists of a 6;fo_ concrete 

.. ~ 
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~ howlng Unw Godwin Stf'f'l Pn,·lng GunrdN .Are lnNtnllt"d ut HaJlfax 

base upon which is laid a Z-in. sand cushion. Hemlock 
ties 6 in. x 7 in. x 7 ft. are used. The rail is 60-lb. 
T Lorain section 263. Joints are of the continuous 
bolted type with six special hard carbon steel bolts per 
joint. Similarly a 6-in. concrete base is used for the 
paving with a 1-in. sand cushion. The surface is a 3-in. 
layer of asphalt. 

The use of paving guards in Halifax has proved 
satisfactory and economical. Neither the action of the 
severe winter weather nor the pounding of heavy traffic 
has destroyed the edge of paving where these guards 
have been installed. 
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Special Tools 
Facilitate Macl1ining of Bea1--ings 

By the Development and Employment of l\lany Special Tools the 
Twin City Rapid Transit Company Has .Applied Production 
Methods to the Various Operations of Finishing Bearing Shells 

A
PLlCATION of modern produc­
tion methods to the various 
operations connected with ma­

chining of rude nnd armature bearings 
offers many opportunities for substan­
tial savings in time and costs. In the 
mechanical department of the Twin 
City Rapid Transit Comp:my these 
various operations arc laid out with a 
view toward the efficient use of special 
machine and tool equipment. 

Both solid bronze and babbitt-lined 
malleable-iron axle bearings arc used 
on this property. In gcncrnl, it is the 
practice to use the babbitt-lined mal­
lcnblc type of a.'Cle bearing on those 
motors where the axle and bearing 
housing diameters nre such that the 
thickness of the mctal • in the bearing 
shell is not less than 1'• in. to ! in. 
\Vith this type of bearing, the mal­
le.'lblc shell is lined with about h in. 
thickness of babbitt, and the outside 
face of the bearing flange is also bab­
bitted. When the motor and nxlc de-

Thr ,lulnlns i-urfnrr ■ of Azl~Ilrarlns !-,hrll• Arr tinl•hrd aa a i-urfarr I>l•k <.rlndrr 
al lh• Jl11I• of 1110 111111 i,hrll• ,,,., Hour 

sign do not permit the use of a bearing shell thickness 
of at le:\.',t i', in., the solid bronze type of shell is used. 

SPECIAL TOOLS PLAY IMPORTANT PART 
• 

In machining both the solid bronze nnd the malleable 
shells, the operations are carried out by similar meth­
ods, ,vith only such changes as are required by the 
difference in the materials nnd the design of the shell. 
In both cases the various processes arc designed to 
giv~ maximum production with minimum lost motion 
nnd hnndling. 

The first operation in machining bronze axle-bearing 
shells consists in facing off the joining surface on each 
half of the shell. This is done on a No. 19 Bcsly 
surface disk grinder having a disk diameter of 63 in. 
Across the top of the machine frame two right-angled 
crossbars allow four groups of shells to be placed on 

· the grinding disk simultaneously. Thus, as two halves 
are ground against each of the bars, n total of eight 
halves can be put on the machine at one time. The 

· bearings arc simply placed on the face of the grinder 
and their own weight is sufficient to dress down the 

. flat joining surfaces. The man in attendance keeps 
the machine filled with bearings and checks the dimen­
sions of those that have been ground so as to make 
them each as nearly a perfect half as possible. This 

• operation is completed by one man nt the rate of 180 
· half shells per hour, or 90 complete bearings. 

After the joining surfaces arc finished the next 

operation is to bore out the interior of the shell. 
This is done in a horizontal boring mill. A split fitting 
fastened to the bed of the machine is arranged i-o that 
the two bearing halves are securely held together when 
the cap bolts shown in an accompanying illustr:1tion are 
pulled down. A through boring bar is used and 
the operation is completed in one cut. The bm is 
adjust.'lble vertically in the heads of the ma.chine, anrl 
by this adjustment the cut is taken exactly in the 
center of the shell. 

Two HALVES STAMPED TO CoRRESPOND 

Before the bearing is removed 1from the boring jig, 
the two hnlvcs are stamped with corresponding num­
bers, so that they will be kept together during 
subsequent operations. The next of these is the opera­
tion of facing the outside of the flange and rounding 
the edge connecting this face and the inside bore. This 
is done in a Warner and Swasey 2A turret lathe. 
The two halves of the bearing are held together on a 
mandrel by means of an outside clamp ring. The solid 
ring is slipped over the hen.ring, and the two hakes 
are held tightly against the mandrel by means of n 
setscrew. To accommodate bearings of various sizes 
of internal bore, special sleeves to fit ea.ch different 
size of bearing arc provided for the mandrel. The 
set-up for this operation is shown in an accompanying 
illustration. 

In the next opera.lion the remainder of the out.side 
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of the bearing is finish turned. The two halves are 
again held on an arbor, but in order to fallow the out­
side circumference to be finished without turning the 
bearing around to complete the cut, the arbor is 
arranged so that a clamping nut forces a disk against 
the end of the bearing and clamps it tightly against 
a collar on the end of the arbor. Both the disk and 
collar have knife edges which are forced against the 
bearing, so that these edges grip the shell and effectu­
ally hold the two halves in place. The collar at the 
flange end is large enough so that its knife edge clears 
the fillet and bites into the face of the flange. The 
edges on the disk at the small end of the bearing bite 
into the metal at the end of the shell. The collar at 
the large end is a permanent part of the arbor spindle, 
while the disk at• the small end is free to slide on the 
spindle as the nut on that end is pulled up. 

The fifth and last operation in finishing these shells 
consists of drilling and countersinking the dowel-pin 
holes. These are located by means of a jig which 
consists of a large sleeve into which the two bearing 
halves are placed, so that the split between the two 
halves corresponds to a scribe mark on the jig. This 
brings the dowel-pin holes in their proper location. 

SIMILAR OPERATIONS ON MALLEABLE SHELLS 

Malleable-iron shells are finished in the same general 
manner as the split bronze type, except for such varia­
tions as are incident to the difference in material and 
design. The joining surfaces of the two halves of the 
malleable shells are finished on the surface grinder in 
the same way as described for the bronze shells. The 
malleable-iron castings, however, have babbitt retaining 
grooves cast into the inside surface, and this requires 
an additional operation of grinding the fins from the 
edges of these grooves. 

Whll<' the Two llalvl'8 Are Hehl In a S11llt Jig, lhe lnl<'rlor Dore 
of ,\xle llenrlnga la I.,nlahed In One Cut 

The operation of finishing the face of the •flange, 
and rounding the inside ed.ge, is carried out similarly 
to the corresponding operation on the bronze shells. 
In addition, however, a dovetail groove is turned in 
the face of the malleable flange, to help in retaining the 
babbitt that is put on this face to take end thrust wear. 

After this is done, the small end of the bearing is 
faced off to remove the fin and· square up the end 
surface. The same type of arbor and clamp that was 
described for facing the flanges on bronze shells is 
used for this operation, except that a pin on the arbor 
projects through the bearing window and helps to 

drive the casting. This pin is found necessary to keep 
the shell from slipping on the arbor due to the drag of 
the heavy cut that must be taken from a rough 
malleable casting. The pin is not used for finishing 
the bronze material, as in that case the grip of the 
outside clamp ring is ample to prevent the bearing 
from turning on the arbor. 

Turning the outside of the bearing to make it fit 
in the motor housing is the fifth operation on malleable 
shells. This work, together with that of finishing the 
inside face of the flange, is performed in the lathe 
while the bearings are held in place . on an arbor by 
gripping disks on the ends in the same way as was 
described for bronze bearings. In order to get a firm 
grip on the harder malleable material, the loose disk 
is pulled up as tightly as possible with the nut on 
the arbor and is then rapped with a small hand mallet 
and the nut again pulled up tight. The next step is to 
bore out the inside to the proper size after babbitting. 

First the surplus babbitt is removed with a coarse 
file and the mating surfaces are carefully smoothed 
up so that the bearing will fit into the boring chuck. 
This is an eccentric clamp chuck and was specially 
designed for this boring operation. The construction 
is shown in an accompanying illustration. It wiU be 
noted that the body of the chuck consists of a solid 
steel cylinder. Four heavy pins pass through this 
cylinder near each end, and are spanned on the outside 
by two clamping rings, arranged with tapered surfaces 
in contact with the outside ends of the pins. When the 
rings are turned through a short distance, the pins are 
forced in against the bearing and hold it securely in 
the chuck. The design and arrangement is such that 
the bearing is accurately centered, thus insuring 
that the finish bore through the babbitt will be exactly 
concentric with the shell. The far end of the chuck 

A Clnm11lng Ring on ihe Outalde, Holda the Two Halve• of Axle 
D<'arlaga on ao Arbor ll'hllo Facing the Flo.nge 

in the· illustration is threaded to fit the headstock 
spindle of a turret lathe. 

With the bearing thus mounted in the turret lathe, 
the interior bore and the facing operation on the flange 
are performed at one setting. The short boring tool 
is carried in the turret, and the facing tool is mounted 
in the tool post. This facing tool is carefully 
squared up with the flange, so that the finish cut is 
made by simply bringing -the tool against the face of 
the flange with the longitudinal hand feed on the 
machine. The end of the facing tool is hook-shaped 
as shown in the accompanying · sketch, and by moving 
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Th" 011hld" h T11rn•d ■ nd 111• Jnolde Y■c,e or the J,·t ■ nir" Jo 
tintoh•d la Tblo S•l•Up 

the tool out with the lateral hand feed, the inside 
edge is quickly finished in prncticnlly the same opera­
tion as that of facing the flange. The inside bore is 
finished so that the bearing will just fit n standard 
plug that is used for checking the size. 

On the malleable bearings, as in the case of the 
bronze shells, the Inst machining operation consists 
of drilling the dowel-pin holes. This is done in a 
jig which is very similar to that described for drilling 
the bronze shells. 

ARMATURE BEARING OPERATIONS SIMPLIFIED 

All armature bearings consist of bronze shells cast 
in one piece, which in some respects lend themselves 
more readily to efficient machining than is the case 
with the split shells used -for n."Cle bearings. The 
casting is first chucked by the small end in an inde­
pendent jawed chuck, which allows the piece to be 
readily centered in a lathe. With this set-up in :i 

turret lathe, the interior is bored and the outside face 
of the flange is fipished. A ring n in. deep and Ir in. 
wide is cut into the inside bore of the bearing shell 
about 4 in. from each end, to help hold the babbitt 
lining in place. 

The bearing is next slipped on an e.11:panding mandrel 
for finishing the out.side. This special tool consists of 
a center spindle having a taper of U in. per foot, 
and an expanding sleeve that grips the inside of the 
bearing. Cast-iron sleeves are made up in variom~ 

Thi• f!pf'rl11l <'hark C'•nt•n th• tint•h•cl ll ■ll•abl•-tron n.-■rlns• 
Sn lh11l lh.- tinnl Hon In th<' D11bblU C■a 0., ll■ d<'. The Oat• 
■lei• ntns• t·nrrf' rln• As■lnot th• t,ht'II ancl Jlald 1l 8•r•r•17 

.\ ha•·•• Arbor for flf't-Up :<bawa ■ t lh., 1 • .-rt. Th.- Two ll ahro 
Ar• 11.-ld b,- 11111'1 \\"l1lrh C'l11m1• .\s11ln•I th" t:ad• 

sizes to fit the different-sized bearings. A longitudinal 
slot about l in. wide is cut clear through the slee,·e 
on one side, and two slots about n in. wide are cut 
into the outside face to within about l in. of the inside 
bore of the sleeve. The three slots are equally spacrd 
about the circumference, so that the sleeve can expand 
when it is forced onto the tapered spindle of the mandrel. 
A large nut on the small end of the spindle is threaded 
right hand on the inside and also has a long shoulder 
which is threaded in the same direction on the outside. 
Although both the inside and out.side threads on thi:-: 
nut are right hand, those on the inside, which fit corre-

Th., llnnk oa 111• t:nd ar Thi• t•nrlns Tool 1-int ■h<'■ th.- ln ■ldr 

llnand.-cl t:ds" ln,mNll■ h•h· .Ulrr th" Uabbllt on th" t•arr nl 
111.- ti11ns• h t1nhhPd 

sponding threads on the end of the mandrel spindle. arr 
pitched 12 to the inch, while those on the outside ar,. 
pitched six to the inch. These out.side threads fit com.'• 
sponding threads on the inside of one end of the expand­
ing sleeve. Consequently, when the nut is screwed to 
the left it forces the sleeve up on the tapered spindk 
at a rate corresponding to the difference in pitrh 
between the inside and the out.side threads, and when 
the nut is screwed to the right it pull:. the slec\·c off 
the taper at the same speed. 

F.,p■ ndtair )t ■ndr•h of Two T,-p,.. Ar• UO<'d far lloldlns .\ rm•· 
lar• llf'11rlns• ""hll• lh• O■ t■ld• lo R•lns Flal ■hl'd. Lf'fl, :'If••· 
drf'I 'l.'•rd la Tarrd 1.alb•. 111sht. la t:nsln• l.ath• 
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A short keyway extending for about 3 in. from the 
shoulder near the small end of the spindle forms a 
guide for a short pin projecting from the inside face 
of the sleeve, and serves to keep the latter from rotating 
s the nut is turned in either .direction. 

This expanding mandrel has a large head at the 
posite end from the adjustment nut just described, 

nd is threaded on the inside to fit the threads on the 
turret lathe headstock spindle. 

ALSO DESIGNED FOR ENGINE LATHE 

When the available turret lathes are crowded with 
work, it is sometimes necessary to finish armature 
bearings in an ordinary engine lathe. Under these 
conditions the work must be done between the centers 
of the lathe, and a somewhat different type of expand­
·ng mandrel is used to hold the bearings. In this 
ype of mandrel a nut is provided on each end, one to 
orce the sleeve on the tapered spindle, and the other 

to force it off. A keyway the entire length of the 
spindle keeps the sleeve from turning as it is forced 
on or off. Although the construction of this type of 
mandrel is somewhat simpler than the one previously 
described, the turret lathe method is used whenever 
machines are available, because it is necessary to re­
move the mandrel from between the centers of the 
engine lathe each time a bearing is to be put on or taken 
off. The entire outside surface of the bearing is 
finished on one or the other type of mandrel in one 
operation. 

Dowel-pin holes or keyways, depending on the method 
of holding the bearing in the motor head, are next 
put in. 

After the shell has been babbitted, the last operation 
consists of boring the babbitt lining to size. This is 
done on an engine lathe equipped with a universal 
chuck and a special tool post, which enables a boring 
bar to be used in _the lathe. 

New· Chicago Multiple-Unit Cars Have 
Automatic Exit Doors 

These New Type Cars of the Chicago Surface Lines Are Designed t°' 
Give Maximum Flexibility Either as Single Units or in Two-Car Trains 
- They Are Arranged for Double-End Operation and Are Equipped 
with Two 65-Hp. Motors per Car Mounted on Maximum Traction Trucks 

A 
GROUP of 100 new cars for the Chicago Surface 
Lines on which preliminary specifications were 
announced in the issue of ELECTRIC RAILWAY 

JOURNAL of April 12, 1924, are rapidly nearing com­
pletion. Some of the cars have already been put in 
service and it is expected that the entire lot will be 
on the street in regular operation before the Christmas 
holiday period. · 

Although the design of this latest addition to the 
rolling stock equipment of the Surface Lines utilizes 
many structural features common to other groups of 
cars built by that property within the past few years, 
a number of interesting innovations are also incor­
porated. These include the use of G.E. type M 
multiple-unit control with two motors per car and 
maximum traction trucks, and an unusually flexible 
arrangement of pneumatic door control in which the 
exit doors are automatically operated by alighting 
passengers. A similar type of automatic exit door 
control was installed on a group of 45 double-truck, 
one-man cars described in the ELECTRIC RAILWAY 
JOURNAL of Sept. 30, 1922, which have now been in 
service for a period of more than two years. This 
latest design, however, represents an extension of the 
use of the automatic device to cars for service in 
congested districts either as single units or in multiple­
unit trains. 

A substantial saving in weight and cost in com­
parison with four-motor equipment was obtained by 
the use of two GE-275, 65-hp. motors per car mounted 
on B'rill 39-E maximum traction trucks. The selection 
of this type of motor equipment instead of four smaller 

motors per car was also influenced by the desire to 
obtain rugged, comparatively low-speed machines for 
the severe service conditions encountered in Chicago. 
Such equipment gives large-size armature shafts, gears 
and pinions, and makes the motor parts interchange­
able with those used on other groups of cars constructed 
within the past few years. 

Multiple-unit control gives these cars maximum 
flexibility and permits single units to be operated dur­
ing non-rush periods and to be readily coupled on 
the street into trains for rush-hour service without 
serious delays. Double-end equipment permits them 
to be operated on Jines having stub terminals. Tom­
linson automatic car and air couplers facilitate coupling 
and uncoupling on the street, but the electrical con­
nections between cars are made with flexible jumpers. 
This application of multiple-unit control marks a 
further extension of train operation in Chicago, which 
for a number of years has been carried out with 
motor cars and center-entrance trailers. 

MAXIMUM SPEED IN LoADING AND UNLOADING 

National Pneumatic door-control equipment is 
arranged to give maximum speed of loading and unload­
ing in either street or subway operation. The door 
and car control are interlocked to prevent starting 
with the doors open, and full Safety Car Devices 
apparatus is also used. Single-car units will be oper­
ated by two men. In trains of two cars there will be 
three men, two on the front car and one on the front 
end of the rear car. In either direction of operation, 
the doors at the rear end of each car may be con-
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' Thr :O,rw l'hkaso Snrfuc•c, I.In•• Cuu l111~c, ;\JoltlplC'-l°nlt Control and .\rt• .\rransrd for Oprrnllon l"lnsl:r or In Trala• of Two Cu•. 
StrrnmllaC' J-:ll'rrl In lhC' ltod)· Gh·r■ It a Gr■ C'rfnl ,\ppl'nranco 

trolled by an operator on either platform, or by street 
collectors. This allows the rear door of the second car 
in n train to be opened and closed by the conductor 
stationed on the front platform of that car or by a 
mnn on the street supplied with a key to fit the door­
control valve located on the outside near the rear door. 
The automatic exit doors are located on each platform 
as shown in the accompanying plan drawing, and those 
at the front end of each car are operative when the 
train is moving in that direction. 

One of the principal features of the arrangement of 
doors when the cars are operated in trains ~ the group­
ing of the entrances at the center of the train. In 
other words, passengers enter the front car at the 

Slmpl<' Lin•• nnd t-mooth Car.-u with the Dall Flalsh<'d ChC'rr:r 
Trlmmlns FC'alar" th,- lnlC'rlor of Thi■ Car. Th<' \\"Id<' Able 
1-"a<"llltalfls Pnt1Rf"Dl'f't" )love-nit-at. 

rear end and leave this car at either the renr or the 
front end, while they enter the rear car at the front 
end and leave nt the same end. When street collector~ 
arc arnilable, passengers may also be. allowed to enter 
or alight from the rear end of the second car. Thi~ 
arrangement for loading both the front and rear cars 
at one point in the center of the train is expected to 
give more uniform distribution of passengers between 
the two cars than is obtained where the points of 
boarding the two cars are separated, as in the case of 
a rear loading motor car and a center loading trailer. 
In addition, this design is expected to avoid the delay 
and confusion resulting from passengers trying to board 
the train at two different locations. 

Thr Aalom■ tl<' J-:111 Uoou ,\re, ('ontrollrcl b;r a Trra cll r la th• 
Plntrorm 1,oor. ra .. rnsrr■ Il<>ard Throash th<' Door at th• 
Rish! and I.ra.- .. Throosh th<' Aalomallc, F.xll. 
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The new cars were designed completely by the engi­
neering division of the shops and equipment depart­
ment of the Surface Lines under the direction of H. H. 
Adams. superintendent of shops and equipment. Fifty 
cars are being constructed in the West Shops of the 
company and the remaining 50 are being built to Sur­
face Lines specifications and drawings by the Light­
Weight Noiseless Electric Street Car Company in St. 
Paul, Minn. The two groups are identical in construc­
tion and all parts of the ~quipment and structure are 
being made as nearly interchangeable as possible to 

facilitate maintenance and repair. The general ap­
pearance corresponds with the arch-roof cars now in 
service on the Surface Lines and, as in former groups 
of cars, careful attention has been given to the matter 
of improving the appearance by giving the body a 
streamline effect. 

Minimum weight consistent with the severe service 
conditions encountered was another objective in the 
design. The complete cars weigh 41,000 lb. each. This 
weight is distributed between car structure and equip­
ment as follows : 

The :Front C'or of a Two-Car Train Seats IH Pa•sengers and the Renr Cnr Seat• o4, Anlomatlc Couplers Connect 
the Air Line, bot the Elet'trlcal Connections ,Are lllndc with Jumpers 

I • 
k--------// ··- -' 

~-fir 

' 
' '--------------------r··---. -----------
. 

The rnderframe ls Designed to \\'llh•tan,I thn S e .-e r e Condition• Encountered In Chicago Servlco 
and Also to ;lleet the Jte qnlreme nt• of Train Operation 

I # ------- --------

_ -------------26.J.! __ _________ .,J.;'5!' -------------~ 

The Treadln lllechanlsm tor Controlllng tho Automatic Exit Door la Connected with the Step so that the Door 
Jterualn• Open Until the Alighting Pn•senger Steps OIi' to the Street 
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Cnr bod>· ....•..••.••••..•••..•...•••••.••.••••••••.. 
Trucks without motor,, nnd g,•nra •..•.•.••.•...•....... 
Motors and gcnra •••..•...••........•..•.•....•....... 
1":lcctrlcnl l'QUlpmcnt ..••..•••...••.••...•...•••...•.. 
Air brakc11. hnnd brake11, door t'qulpment. rouplcrn Hild 

piping •..............•.••..... • ... • • • • • • •· • • • • · · • • • 
Body and vestibule acat11 ••.•••.•••...••..•...••..••... 
Sign boxt>11, reglatcr equipment, eurtnln11 and ml~cellan<'• 

ous acc .. 111<nrteH •••..••••.•••..••...•.••.•.....•...•. 

Pound11 
14.100 
11.280 
s.010 
3,100 

5,250 
1,350 

920 

41.000 

The general dimensions are shown in the tabulation 
below: 

l.cni:-th ov<>r burnJ>era ••••.••••.• , •.••••...••...•.•• 4 S (L 11 In. 
L<>ni:-th over comer po11ta ••..••...••....•.......•.•.. 32 fl. 9 In. 
\\"ldth over all •.......••........•......•.•.•.•.....• 8 fL 6 In. 
Sratlng eapadty. ftnt car .................................. 51 
Sc•atlng cnpnclty. accond cnr •..•.............•.......••.... • 54 
\\'ld!h or ahdo •.••••••••.••••.••••..••••.•••..•••••••••• %5 In. 
Door opcnlng In clear, rcnr entrance or front car and rront 

entrance or rear car •••.•.•••.•••.•.•....••.•••••.•••.• 40 In. 
Door 01,enlng In clear. rear exit ot front car an<I front exit 

or rcnr car .•••••. , ••••.....••.........••..•......... %3 A In. 
Door openlni:- In clear, front .. xlt or front car ••.•.••••...•• 6% In. 
II eight. rail to trolle)• board •••••••••.•••..•••...•... 11 tt. fl In. 
Height. rail to noor •...•...•....••...••..••..••..•.... • 3711 In. 
Height. mil to aide 11111 ••••...••..••••.••.••••.•.....••. 31 II In. 
Height, rail lo 11te11 ••••..••••••••..••.••••••••••••••.••• 15 In. 
Height. 11trp to platform •..••••.•.•...••.•••...•••..••.. llf In. 
Heli;-ht, platform to body lloor ••••••••••.••••••••.•.•• · ••. s In. 
Sldr•IIOHl ccntrn, ••.•.•..••••.•....••••. , ••.•••••••.... ~9 A In. 
Truck wheelbn,.., .••••.•.•....•.•.......•.........•• 4 rt. IO In. 
Truck c .. nter11 ••••••••.••.•.•••••••••••••••••••.•• , •.••• 22 tL 

American Electric Railway Engineering Association 
standard parts and recommended dimensions have been 
used as far as possible throughout the body ·:1tructure 
and equipment. 

The side girder plates nre made of No. 12 gage steel. 
Each side is reinforced at the lower edge with 3-in. by 
Z-in. by I-in. angles and nt the top edge by the belt 
rail, formed of 1'--in. sheet steel and further reinforced 
with a 2Hn. by I-in. bar. Sent Eupport angles U in. 
by 1 a in. by A in. are placed longitudinally. half way 
between the bottom 
and top edges of the 
girder and are cut 
for the side posts. 
These arc formed 
of n-in. sheet steel 
and correspond in 
design to the side 
posts used in the 
group of 45 one-man 
double-truck cars de­
scribed in detail in 
this pnper, issue of 
Sept. 30, 1 !>22. 

Drop - type p I a t -
forms are carried on 
8-in., 13.75-lb. chan­
nel platform knees, 
reinforced at the 
point of gr ea test 
stress by web plates 
and angles. Bumpers 
arc 7-in., 121-lb.chan­
nels with the flanges 
turned in. The end 
sills consist of 9-in., 
15 - lb. · channels se­
cured to the side 
structure with gus­
set plates. Channels 
are used for the main 
body cross-sills and 
are of 4-in., 5¼-lb. 
section. The under-

f'•ou-i- .. 11!• Ar .. 361 In . Wtd ... and ror 
an 11-1-'"t. 6• ln . Ovrr-nll Wldlh an 
,\l•t .. Width or %5 In. lo Ohtnln .. d hy 
;\l11kln1r thr \\"all Thlrkn .. •• n .. •ow 
11, .. llrlt ltall Only I 11 / 6' In. 

s;-­
.: 
-:­

_i_ _ 
,f'x..,J"s,-, ~ 
~¥./-/rail : 
P1M<.f1o,v- .... -., •. 

'l_ 

r A J;R.µr,vrts 

"t_ .. ,•,.J·,u· 
pltrle 

J"-14 ._'-.,i' 

' ,5c,ldu ./Of 11 f 

.r..raunc>! P<U{ 
. IO '..... 

~ 

l1pon~r 
rai/rivr,fod 
l:,$1,h po,,f 

SKtion Through Sid• "°'t &6C.tion Throu!Jk eett Roil 

• .......... . 1,, .... 1 1'1d.. l'ool1 Arr t.•o .. d. Ttt .. n .. 1t Kall or l'rN••• 
1<1 .... 1 I• n .. tnro•rrd •·Ith • 1-,■ t Har al th" l'pl>f'r J:da:" or th• 
1'1d .. Glrd..r 

frame is rigidly braced with diagonal members. n~ 
shown in the accompanying drawing of the construction 
of this part of the framing. 

A combination of flat steel nnd wood carlines is u:-1,>d 
to support the roof in a manner similar to that whic 
has been standard construction with the company for 
several years. The roofing material is ¼-in. Haskelil 
and the headlining is ¼-in. Agasote. Other details o 
the body structure nnd framing are very similar to 
former group of 169 cars described in this paper for 
Sept. 8, ID23. 

Cnr wiring both for control nnd auxiliary circuit. 
is carried in "Duratube" except where exposed to abra­
sion or direct wheel wash, where it is put in aluminum 
conduit. The main motor cables are inclosed in "Dura­
tube," cleated under the center of the car floor. The 
floor is carried continuously between trapdoors for a 
space about 8 in. wide, and this allows the cables to oo­
carried past the trapdoor openings with no special pro­
vision for extra protection at this point. Aluminum 
motor junction boxes are used. nnd the heater wirinR' 

H1•1-:c11-·1cATIO:-;s 1-'0R TIii-: :--1-;\\ 1 111<'.\GI) 
MUI.Tll'Ll-:-r:--1T CARR 

Air brakt•" ...• , .••.•.•.••....•..• G.1-:. C1'•!7. 16 ..-u.rr. rBp'tc·lt 
Compre""°r •......••.•••.••••..••.•.•.......••..... 0.1•:. T:rt 
Control ••...•••.•••••...••••.••.••... G.1-:. T)"J><' ::11 lhl:ht•w••li:ht 
Truck11 ...••..•••••••.••........ llrtll 391-:-!x. maximum lnLctl• 
Hoot. l-ln lla11krlllc ro\"Pred with :--o. S :0-atlonnl pr,-parrd ruoftnc 
llendllnlng ••.••••••••.•....•••.••.•.•••••.•...• • t•ln. Ai:-R""I 
Interior trim .•••.••.••.. Cherry ... talned dark •·Ith rubbf'd Onl■II 
Hlgnal bell •.•••.......•..•...••• Con90lldatcd ,oln~I" "trok.- ti.11,o 
nuxxen .•.•.•...••••••....•••.•••••••••••..•• ..• Con110lldat 
Trlmmlnga •••••.•••..••........••...••..•.... Rtatuar)" broil 
c .. ntcr 1><-nrlnga ..•..••..•.... Surf11ce Lin<'!! 11tnn11rlrd plnln tn 
Sldo b<-nrlni:-a ••.••...••••.••...•...•••...•...•.• ...•.•• Stucki 
Condulta •••...•......•••............•. DunLtubt• an'1 alumlnu 
Couplen .••••..•..••••.••••• , • Tomlln!!On automatic <:Ar and 111 
Curtain mntcrlal .....••...•••..•... ..•. 1-'abrlkold. dnublr fnc 
Curtain ftxture11 .. Hallwa)" Supply & Curt11ln Co. :0-o. 30 •·Duqu11d 
Deallnallon shrna •.•••.•..•..•..•••..••••..• Hunter lllumlnat 
Door-operating mtthanl•m .. Xatlonnl Pneumatic 1.-lth lnlPrlo..-kl 

. . control and automatl<- rdt 
\\'hel'hruanl,o ••••••••••..•••••..•..••...••...•• 11-11 Lltc~unnl 
Hand brakc11 ••••.•••...•...•.... Pltlllburith ;,;o. 35. drop handl 
lland 11trapa •.•.•••••••.•.••..•••.••.•••••. Hico sanitary =-:o. 
I rcntrr t>Qulpmcnt •••..•..••..•••••....•... •...••. Con110lldAt 
llendllghts .....•...••.. TrollP)" Supply-Surfac,, l..lne11 11lllnda 
Melen ..•••...•.••••••••.•••.•.••••••..•.•••...••.. 1-:COnomy 
Motora •••••••••••••••••..••.••••..•...•• Two G.F!.-~,5. 65 hp. 
Paint .••.•..•..•• Chicago \'nmh•h Company nnd Yllrollte rnamel 
Ralls and atanchlona •••••......•••.••.•..•••.•••.•• Aluminum 
Hei;-l~tera ••••..•••...•....... lntematlonal R-7 and n-13 baclc• 
Sand trapa ..••.••••.••••.••.. .••...•. Eltttrlc Sen·I~ Suprll,.. 
!-.uh ron .. tructlon ••..•••••••• \\"ood with brasa channel on ,.tll..., 
Sash nxturc11 .•.. O. ::If. J-:dwanl11 with lock on one "ldr ot sa,.h an 

compre,.alon brake on oppo~ll<' 11ld,. 
SeatR •••..•••••••..•••.•.••.••••..•••••••.•..•.•.•.. SL J..oul• 
Htcp tread~ •••.•••...••..•...••..••••••••.•••..•••••.•• • K■-
Thermoatat ... , •..••....••.•....••..••••.•.... Hllllwa)· lltlll11 
Trolley catchen ..••.•••••••••.•••.•.•••••.•.••. Trolley su1:r•1 
Trolley bue ..•....•...••.....••.•.•....••.••.•••••.••• Ul'-14 
Trolley wh'-"'-"111 •••••••.••.•....•...••..•. Railway "tllndard 5-ln 
\"entllaton, ••••••...• Rallwa)" t;tlllly with rom~nMllni:- lnt.ak 
"'he<'la ..••....••..•••.••••..•...•. %S-ln. and H•ln~ rolled 11lN' 
\Vlndow wiper" .•••..•.•.•••...•.•. Railway typr, h11nd opeonLl 
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long the truss plank on the interior of the cars is car­
ied in aluminum conduit. 

In one sample car of this group "Romex" cables and 
;iring were used. In this installation the insulated 
onductors are inclosed in fabric covering woven 
irectly over the conductors and then coated with flame­
roofing and waterproofing compound. This type of 

wiring was put in to obtain more experience with this 
mater ial, which is believed to come within the tentative 
rules for car wiring presented by the 1924 A.E.R.E.A. 
committee on car and carhouse wiring. 

Complete specifications for materials and equipment 
used on these cars are given in the table on the pre­
ceding page. 

Thermit Process Gives Good Results 
in Youngstown 

This Method Is Used in the Installation and Repair of Cross­
ings, Switches and Mates, Compromise Joints and Other Special 
Work--It Has Been the Standard of the Company Since 1916 

By D. ]. Graham 
Engineer of Mainte na nce of "'ay Youngstown Municipal Railway, Youngstown, Ohio 

DURING the past eight years, approximately, 8,000 
thermit-welded joints have been installed by the 
Youngstown Municipal Railway and to date only 

even joints have failed. From investigation of the 
ailures it was found that in most cases the break was 
lue to faulty pouring, improper preheating of rails, or 
1eglect in setting the mold boxes in the center of weld. 
n 1916 thermit-welded _joints were adopted as standard 
,ractice for all types of new track construction. At first 
his method of welding was used for joints only, but 
rradually it has been developed to a point where it is 
1sed for other purposes, such as repairing switches, 
rossings, compromise joints, and other special track­
rork. 

An example of its efficiency in this respect is the 
·cpair work recently performed on a mate of solid cast­
teel construction. A 12-in. piece of guard rail on the 
10int end of a mate broke out, and as the mate itself 
\'as only partlylworn, it was decided to make repairs on 
he job. The mate was cut off back of the break and a 
1ew piece of guard rail butted against the remaining 
md and welded to it by the therrnit process. This was 
lone during the night when service was suspended and 
.vas completed at a very reasonable cost. An additional 
ife of approximately 5 years resulted. The accompany­
ng itemized tabulation of the cost of the job shows the 
~onomy of performing this work in the street . 

. COST OF R EPAI RS 
!..at.or (One f oreman, 70 cen ts per hour; one helper, 66 

c·•·nts per hou r; one truck d river, 60 cents per h our) •.• 
\\"<•ldlng, Rand a nd w ax • •..•.•..•.•••....•...• • . . ..... 
rh•·rmlt m etal ....••••.•••••..••..••••••. , • .•• , .. , • , • 
:,umllne fo r p reheating .• , ..............••..•••••••••• 

l'c,wcr for preheater and grinding ••.....•..........•.. 
:1aK and ox ygen for cutting . .••....•.•••..•.••...•.... 
BrlPk, sand and cem ent .••.•......... ; ..•..•••• • • •• ,, , 
I~ In. of second-h a nd guard rail ..••...•....••......... 

$ 7.00 
.45 

] 3.85 
.30 
.85 
.35 

l.85 
.65 

Total cost •....••....••...• , ...••...•••••• , •• , • . . • • $25.30 

This type of reconstruction work is used in repairing 
frog-s and switches with the same economical results. 
Fig. 1 shows a switch that was taken out of the scrap 
pile, repaired with the therrnit weld, and placed in a 
diamond turnout where the old switch went to pieces. 
This repaired switch is now in service and will probably 
last .for two or three years. Other examples of special 
applications of thermit welds are shown in Figs. 2 and 

How S wltche• Are Repaired 

No. J. Broken switch repaired w ith t h ermlt w eld. 
No. 2. Side view of switch casti ng repaired with thermlt. 
No. 3. Bottom view of t.he same switch casting s howing fill ed out 

break In casting. 

3, which illustrate the side and bottom views of a switch 
which was broken through the casting. These indicate 
how the weld was placed at the break uniting the two 
ends and making the switch casting as solid as origi­
nally. Ordinarily this piece of special work would have 
been scrapped, but instead it was, repaired in the shop 
and placed in use at another location. 

In addition to repair work, therrnit welds are used on 
all new crossing work. On a double-track crossing made 
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1-;~nm11ln of Tht'rmlt•Wt'ldt'd !,pt,c,lal l\0 ork 

:-:o. 4. Thermlt•welded frogs lnatalled at alngle-track double-track croulng. :-:o. 6. Top ,·lew or croaslnll:'. aho'l\·lng weld nt rail 
Intersection and nangewaya built In by arc welding to glw, contlnuou" nnnge bearing. No. 6. Bottom ,·lew or 

11ame weld showing continuity or Joint and clean appearance. 

with Lorain Steel Comp:my's rail section 132-440, the 
frogs were welded into position by means of thermit 
metal. Intersections of the flangeways were built up 
with an electric arc welder and ground with a rail 
grinder so as to make a t:1per flange bearing over the 

7 

Compromloe Joint ■ l\lade b7 Thl'rmlt rroef' ■ o 

No. 7. Compromise Joint from L. S. Co. 90·206 to 70-lb. A.S.C.E. 
T-rall. 

Noa. 8. 91 I 0. Coml)romlse Joint between L. S. Co. rail sections 
103-478 nna 73-29 I. 

intersection. A crossing of this kind installed more than 
three years ago is in perfect alignment and render­
ing good service today. 

A similar crossing was built of Lorain Steel Com­
pany's rail section 103-478 with the frogs built up of 
thermit metal. In this case the flangeway of the cros..<1-
ing was built up with arc welding in order to make a 
continuous flange bearing over the entire crossing. Figs. 
5 and 6 show a top and bottom view of this crossing, 
illustrating- the manner of welding and the uniform 
appearance of the bottom and top of the rail. 

All compromise joints arc made by means of the ther­
mit process. This type of construction is shown in Fi,:r. 
7. Other illustrations of compromise joint welds are 
shown in Figs. 8 and !l. A finished joint which has not 
been ground and needs no grinding on account of the 
perfect surface and gage alignment retained in making 
the weld is shown in Fig. 10. Renewing plates, tighten­
ing of bolts, broken bonds, and building up cups, are 
items of expense that do not exist with welded com­
promise joints, but which are important where other 
methods arc used. The original cost of the two types 
of joints is approximately the srune. 

CAREFUL INSTALLATIOX IS IMPORTANT 

Thermit welds are used on both Lorain Steel Com­
pany's rail sections 132-440, 9-in. rail and on 103-478, 
7-in. rail. An inspection of joints installed se,·en years 
ago which had developed a few small cups afforded an 
indication of how faulty workmanship in placing the 
metal has a detrimental effect on the life of the joint. 
On this partic'ular piece of track, the regular man doing 
the original grinding had been replaced by another. 
After grinding through the cupped section, it was dis­
covered that improper grinding bad been done at the 
time the joint was installed. This was thought to be 
the cause of the failure of the joinL Where the work 
of preparing and welding the joint and finishing is 
carefully done long service may be expected. 

Of the 4,500 buses owned by the London General 
Omnibus Company about 7 per cent are normally out 
of service-6 per cent for the daily inspection and 
greasing, and 2 per cent for accidents and annual 
overhaul. 
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hicago Surface Lines Reroutes 
1,600 Cars 

idespread Changes in Schedules and Operating Rou­
tine Required by Adoption of New Plan to 

Relie,•e Congestion - Public Advised 
by Liberal Use of Paid Publicity 

AKI NG the lead . in the attempt to relieve the 
notoriously congested conditions in Chicago's busi­

ss district, known generally as the "Loop," the Chi­
go Surface Lines has put into effect a complete 
routing plan for its cars. This plan, which was 
scribed and discussed in detail in the ELECTRIC RAIL­

AY JOURNAL of l\Iay 3, 1924, page 683, is the result 
more than a year of study on the part of engineers 

presenting the city, the companies and the Illinois 
ommerce Commission. The detailed plan was sub­
itted to the local transportation committee of the 
hicago City Council in the form of a report by its 

such turns temporarily interfere with two lanes of 
traffic. Straight crossings, of course, offer the least 
interference. 

The new plan combines certain lines so as to furnish 
additional through routing, removes unimportant lines 
from the business district and eliminates turning move­
ments in this district by bringing cars in on one street 
and out on another, completing the loop outside the 
business district. North-and-south lines are carried 
through the business district before making loops. Not 
only are turns in the business district eliminated in 
this way, but a largely increased service is furnished 
between the north and south boundaries of the busi­
ness area. 

Dear~orn Street, which has never been a through 
street for north-and-south lines, has been made a turn­
ing street for lines to and from the west side of the 
city. This has made necessary the use of a walking 
transfer between these ,vest side lines and the north 
and south lines on State Street. 

In addition to the track changes outlined in the 

· BROADWAY CARS 
NORTHBOUNO OM Sh TC 

OR Tj.~.E CLARti: St CARS-TO 
OIV[RS['f Cnt llNCOlN AV( CARS 
TO CCNTlR ST ANO UANSFER 

C11w, Sl·.,t•:a l!J'll 

Type or Sign, :ironnted on Standard•, Uoed at Important Intersections to 
Advlso Pauencero or Changes la Routes 

Close-Up View or the Sign and Stanchion 
Used In Chicago 

ansportation engineer, Major R. F. Kelker, Jr. The 
al rerouting by the Surface Lines was put into effect 
an order from the Illinois Commerce Commission 

d was carried out a month in advance of the 1·equire­
ents of the order. 
Approximately 1,600 cars on 35 different lines are 
ected by the changed routing. Sweeping revisions 
schedules, transfer of cars between terminals, in-

eases in the number of cars assigned to some termi­
ls and decreases in others, transfers of men between 
rminals, changes in switches throughout the loop 
'strict, more than $100,000 of additional trackwork 

the form of new loops to eliminate stub terminals 
d instruction of men to make them familiar with 
w routes have been some of the widespread operating 
oblems tb be solved in connection with the change. 
In general the new routing is based on the elimina­

on, as far as practicable, of traffic interference due 
> the turning movement of street cars in the business 
istrict. Left-hand turns were considered to be most 
bjectionable, since each such turning movement tem­
orarily interferes with traffic in both directions, Right­
and turns were considered next objectionable because 

previous complete description in the JOURNAL of the 
proposed new routing, many changes in switches in 
the loop area were required. This included changes to 
approximately 100 mechanical switches, the removal of 
25 electric switches and the installation of 21 electric 
switches in new locations. Lever type switches were 
installed at all points facing -crossings with straight 
track. 

Trainmen were supplied with maps and folders some 
• time in advance of the change and were told that it 
would be necessary for them to be able to pass an 
examination on the new routes, so that they would be­
qualified to answer questions on the part of the public. 
In addition, those men who were assigned to new 
through-route runs which would take them into un­
familiar sectionl! of the city were required to ride over 
the proposed new route and to sign registration books 
at the terminals at the far end of the line, indicating 
that they had completed the trip. Special instructioa 
was given to men newly assigned to service on runs 
making trips through the ttnmels under the Chicago 
River, in order to make them familiar with the rules 
for such operation. 
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Approximately 140 men were voluntarily transfered 
between stations because of changes in car assignments. 
Under the labor agreements existing in Chicago, this 
meant the sacrifice of seniority rights for picking run 
assignments, on the part of these men. Schedules on 
all the affected Jines were completely remade and were 
placed in the hands of division supcrintendcnL'I in time 
to allow men to pick new runs and receive proper in­
struction relative to the new routes. 

Three million folders giving the details of the new 
routes were distributed direct to the public through 
folder pockets in the cars, hotels, banks, department 
stores and large industrial and commercial in-Rtitutions 
in the city. Printed maps showing in detail the exact 
routing of each line through the business district were 
supplied to trainmen and other employees, to traffic 
officers of the city nnd to others Interested in the dctail-R 
of the new routes. These maps were also furnished to 
the public on request. 

In addition to this directly distributed material, cards 
were carried in all cars calling attention to the proposed 
changes in routing. A list of the changes was published 
in paid advertising space in all the metropolitan news­
papers and in the daily foreign language press, 

Thirty standards carrying conspicuous siJ.,'llS were 
placed nt important intersections in the business district 
to direct passengers who had not become familiar with 
the changes through the other publicity material issued. 

A total of 6,8•17 right-hand turns in the business 
district per day have been eliminated. Also, 5,381 left­
hand turns and 988 stub terminal movements have 
been done away with. It is estimated that intcrsl."Ction 
interference between street cars has been reduced 27 
per cent. 

The complete change-over was made at midnight on 
Sept. 13. Plans had been carefully laid in advance nnd 
nil instructions issued so as to make the changes with the 
minimum confusion. At this time the necesMry changc-R 
in the connections of electric switches were made. 

The final success of the new routing in reducing 
traffic congestion depended on subsequent regulation of 
other trafllc movcmcnL The Chicago Association of 
Commerce, as the result of studies made by its trafllc 
committee, took ofllcial action in favor of eliminating 
both turning movements and parking of automobiles 
within the congested area in the business district. It 
has been pointed out by the Surface Lines that its cars 
constitute only 10 per cent of the number of vehicles 
using the streets of the business district, but thnt they 
carry more than 75 per cent of the people who ride in 
this · area. It was contended, therefore, that the full 
benefit of the new plan in improved service, as well 
ns the elimination of congestion and danger to pedcs­
tri:ms, could only be realized with the similar scientific 
routing of other vehicles using the streets. 

A short trial period with the new routing of cars 
convinced the city authorities that an even greater im­
provement would be obtained by the elimination of 
turns in the congested district by other vehicles. Rcgu­
lutions eliminating left-hand turns entirely at most of 
the important intersections within the Loop were conse­
quently adopted and put into effect. This 'has improved 
the conditions to such an extent that the Surface Lines 
arc now engaged in a further s tudy of the resulting 
effect on street car movement, looking toward a revision 
of schedules that will take advantage of the reduction 
in congestion to effect a saving in time for the 75 per 
cent of Loop passengers who ride the street cars. 

111 
The Readers' Forum 

Say In Situ Treatment ls Used on 250 
Miles of Track 

MESSRS. C. P. SANDBERG 
Consulting and Inspecting Enginel'rs 

40, Grosvenor Gardens, 
Lo:-:oo:-:, S. W. 1 

Nov. 3, 1924. 
To the Editors: 

1111 

The Foreign Report Number of the ELECTRIC RAIL­
WAY JOURNAL of Sept. 20, 1924, contains the advance 
publication of the report of the American Electric Rail­
way Association committee on foreign operation. The 
observations of the committee, as expressed in the sum­
mary and also In the main report in regard to the 
operation of British tramways, are both cogent nnd In­
timate, and form a valuable record of the opinions of 
the managements of the undertakings dealt with. The 
report is discriminating and, ns is only to be expected 
in a document of this kind, prominence is given through­
out to the special features which obtain on the several 
tramways visited. On the whole the committee is to be 
congratulated upon its presentation of the situation in 
each tramway district visited, and there can be no doubt 
that the information published will be quite as inter­
esting to British trnmwaymcn as to their confreres in 
the U. S. A. 

It is only to be expected that minor errors have not 
been avoided, and our attention has been called to the 
observations of the committee in regard to the Sand­
berg in sitrc rail hardening process. In the summary 
it is stated that the in sitH treatment of rails is still in 
the experimental stage, nnd in the body of the report 
the article on in sit11 treatment o! rails expresses the 
opinion that British "experience is not yet of sufllcicnt 
amount to provide any definite opinion as to its merits 

. and the best that can be said for it up to date 
is that the results haYe been sufficiently good that some 
of the tramways nre making further installations as a 
means of gathering further data." It would appear 
that these observations are based solely upon the limited 
amount of rail treated to date on the tramways within 
the London area which, owing to the destructive effect 
of the magnetic track brake, has been, as stated, on an 
experimental scale. 

The Sandberg in :Jiti, rail hardening process has, 
however, long since passed the experimental stage. Since 
its introduction six years ago over 250 miles of track 
have been treated in Great Britain. The process iii 
now being developed on the Continent and in the 
Dominions. A number of important British tramwayi; 
have adopted the process as part of their regular main­
tenance operations, and it wilt be of interest to observe 
that the Leeds, Liverpool and ::\lanchester Tramways 
have had 25, 30 and 46 miles of track treated respec­
tively, and a number of other systems have ench placed 
repeat orders for the treatment of upward of 10 miles 
of track. 

The resistance of treated rails to wear is very much 
greater than that claimed in the committee's report, 
as is shown by the following calculation based upon 
the average results of 30 sets of gagings taken upon 
representative tramways in the United Kingdom, after 
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the passage of 2,400,000 tons (Engl ish) of traffic in 
e:tch instance: 
A,·erage w-=-ar on untreated rails, 

0.0398 in. per .. 2,400,000 tons (Eng.) 
.\ verage wear on ii~ sitt, treated rails, . 

0.0173 In. per 2,400,000 tons (Eng,) 
A \'t•rage ,vear on untreated rails = 

2.3 times that on in. situ treated rails 
With a ¼ (0.1875 In.) depth o! in. situ treatment at 

the abo,·e average wear (0.0173 In.), treated rail 
"'ould last .......•....•............•••.... •... . l 0.83 years 

At the above a,·erage wear (0.0388 In.) h In. untreat-
ed rail would last . . . . . . . . . . . . . . . . . . . • . . . • . . . . . 4. 71 years 

Severe tests were carried out by the London County 
Council Tramways over a period of about 3 years in 
order to ascertain the resistance to corrugation of rails 
treated by the Sandberg in situ process. During this 
period the test rails both treated and untreated were 
traversed by 2,092,000 cars (33,000 lb.) or approxi­
mately 31,000,000 tons (English), and corrugations 
were removed on three occasions from the untreated 
rails while the rails treated by the Sandberg in situ 
process remained free from corrugations throughout 
the test. Similar proof of the resistance to corruga­
tion of the treated rails has been obtained from nu­
merous other undertakings. It will be seen from this 
information that very definite advantages are being 
derived from the Sandberg in situ process and that it is 
now extensively established in Great Britain. 

. C. PETER SANDBERG. 

Millen Management Considers Changing 
Philadelphia Wage Basis 

PHILADELPHIA RAPID TRANSIT COMPANY 

PHILADELPHIA, PA., Nov. 10, 1924. 
To the Editors: 

Your editorial in the Nov. 1 issue, regarding the 
method of determining street railway wages, is a heart­
ening indication that the industry is awakening to the 
importance of its most vital problem. It occurred to me 
that you might be interested in having the viewpoint 
of Mitten Management on this subject. 

Wages will never be properly adjusted in any indus­
try so long as the primary object of the employer is 
to receive the utmost service which he can coax from 
the employee for the lowest possible wage; nor while 
the only aim of the employee is to receive the highest 
possible wage for the least possible work. There must 
be a just recognition on the part of each of the rights 
of the other, and a joint appreciation of the rights of 
the consumer, who pays both dividends and wages. 

Mitten Management believes that it has found the 
solution of the wage problem, basing its belief on the 
fact that it is now rendering in both rhiladelphia and 
Buffalo a strike-proof service, with a satisfied body of 
men who recognize that higher wages can only come 
through greater effort on their own part.' This is 
accompHshed by a plan with which you are no doubt 
familiar, under which the men are made partners with 
the management. The latest step in the plan as applied 
in Buffalo is contained in the inclosed Tulley Talks 
No. 21, which is issued today. (Published below.) 

The wages of P.R.T. employees are based on the 
average of those prevailing in Detroit, Cleveland and 
Chicago. We have long recognized the inadequacy of 
this method of arriving at a base, because each of these 
cities determines its wages upon successive strike­
threats and arbitration. We have now under careful 
consideration a plan to base the wage in Philadelphta 
on the purchasing power of the dollar, continuing our 
policy of giving the men full opportunity to secure, 

in · higher wage, the benefif'of their greater effective~ 
ness, which is further encouraged- by the investment 
of this added wage in the securities of their company; 
whose VAiue and dividend-paying ability is _thus· prac-
tically underwritten by them.· J. M. SHAW, 

Editor Service Talks. 1 

How I. R. C. Employees Can Best Lend Their Aid · 
(From "Tulley Talks" No. 21) 

'Mitten Management is - deeply grateful for the offer of 
support from I.R.C. employees in meeting the financial 
burden of the recent Niagara Falls high-speed accident, 
but does not feel that such sacrifices will be necessary at 
this time. There is a way, however, by which I.R.C. 
employees can aid the management without calling upon 
funds which are necessary to meet the needs of their 
adequate living and saving. 

I.R.C. employees are already partners with I.R.C. man­
agement, by virtue of the investment of part of their 1924 
wages in I.R.C. bonds and stock. The wages of the men 
are now 57½ cents per hour, 2½ cents of which is paid into 
the co-operative wage fund administered by elected trustees 
and invested in the company. The full wage agreed upon 
for 1924 will be paid, and the management plans, with the 
continued co-operative effort of I.R.C. employees, to , make 
possible a further increase in the basic wage rate. 

Mitten Management now suggests that the basic wage 
rate for 1925 be continued at 57½ cents per hour, and that 
2! cents of this amount be used, as now, for the purchase 
of I.R.C. securities by the trustees of the wage fund, and 
further that after I.R.C. earns and pays the 5 per cent 
interest on its I.R.C. bonds, an additional wage of 3 cents 
per hour be then added; the full amount of this added 
wage-a total wage of 60½ cents per hour-to be paid 
during 1925, or as soon thereafter as the company's 
financial condition makes such payment possible. 

What is done with this added wage will of course lie 
entirely with the employees, but the management strongly 
recommends that it be placed in the co-operative wage 
fund and that it be invested in I.R.C. bonds and stock, in 
furtherance of the policy of employee-ownership which has 
so far helped keep International on an even keel, and will, 
we are confident, eventually put I.R.C. upon a safe and 
dividend-paying basis. 

This proposal is to be now placed before the general 
committees and if approved by them will be submitted for 
the signed' approval of all employees. By accepting this 
proposal and thus underwriting the payment of the interest 
on I.R.C. bonds, and by directing their trustees to invest 
in I.R.C. bonds and stock the 10 per cent added wage over 
the 55-cent rate now being paid, I.R.C. employees can best 
lend their aid, and bring themselves into still closer part­
nership with the management. 

A Suggestion About Whistles 
THE OHIO BRASS COMPANY 

l\lANSFIELD, OHIO, Oct. 31, 1924. 
To the Editors: 

We have received a letter from one of our customers 
(J. C. Schade, manager railways Wisconsin Public 
Service Corporation, Green Bay, Wis.), asking if we 
can furnish some kind of a chime whistle to replace the 
shrill whistles now on their line. 

This incident suggests a thought that you might feel 
worth passing on to the industry. Place in the car a 
blank on which passengers are requested to write any 
criticisms that they may have on the service, stating 
what if anything connected with the ride is annoying, 
uncomfortable or distasteful. I know from personal 
experience that one interurban company has its cars 
equipped with whistles that will give one a headache 
within a 30-mile ride. There are other discomforts on 
many lines that could be eliminated and would be, if 
the management knew how they unconsciously move the 
patron to avoid riding on the traction lines. 

JAMES H. DREW, 
Manager Line Material Division. 
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Equipment Maintenance Notes 

Shop Testing of Circuit 
Breakers 

BY F. C. LYNCH 
Shop Supervisor K a n11aa Clly Rallw:iy11 

IT IS the practice of the Kansas 
City Railways to set car circuit 

breakers at 160 per cent of the full 
load rating of the motors. In the 
past it has been found that unless 
these settings are carefully checked 
in the shop, there is a tendency 011 

the part of operating forces to screw 
the settings up so high that the 
breaker does not operate even on 
severe overloads. This condition 
causes very high maintenance en 
electrical equipment. 

A general mechanical department 
order issued to all maintenance de­
partments shows the correct setting 
for each type of equipment in serv­
ice. The divis ions are not permitted 
to change the settings of breakers 
in service, but are instructed to 
return those thought to be incor­
rectly set to the shops, where all 
adjustments arc made. 

It h 1hr l'rn~llr .. of lhf' l,nno1u Cit,- ltallwa,-1 lo ;'l l ak .. All Clnall Urf'11krr ,\dJn • tmrnlo 
In lhf' ~hop. Thf' ;'lloanllnr lln~k 1-hown lo .\ rranrf'd 10 lhal l h f' ll rrnkrr o n Trot 
('nn 11.- :i-u111mrlf"'d In t:lthrr • Vrrllral or llorhnntnl J•oaltlnn, ('orrr111 11o a d lU £ to thr 
l'ooltloa In W hlrh It h ;'llnanlf'd on lht" Car 

To do this work accurately in the 
shop, the test panel shown in the 
accompanying illustration has been 
provided. In addition to the p:mcl 
itself, containing the various instru­
ments required to check the setting 
at which the breakers open, a special 
type of mounting frame is provided 
for supporting the breakers in a 
position corresponding to their 
mounting on the various types of 
cars. 

The mounting frame is shown in 
the center of the illustration, with 
a circuit breaker in position for 
testing. It will be noted that ver­
tical and horizontal straps contain 
long slots, so as to allow different 
types of breakers to be mounted 
readily. In addition to this, the 
board on which these straps arc 
carried is .hinged at the bottom and 
held by a catch at the top, so that 
the breaker can be supported for 
testing, in either a vertical or hori­
zontal position. 

The settings used for breakers on 

KANSAS CITY RAIi.WAYS CO:IIPAXY 
!-I ECII AN(CAL DEPART:111': !\"T 

Subjl'ct: Circuit Brrakcr Setting 

General Order No. 77 
All clreult b ... akrrs will be adju.ted and ■el a t the ahcpe, and " ill be pinned 110 t hat t he ,,.ttina 

ean n<>t be chan,cr<I. 
T h,. eettlnc• will be "" follo"-w: 

1:{l'o~:.r N~To~~~ of Circs~,~~:;tk"r 
GF'..-57... ..... ... . . . . . 4 550 Amp. 
G F:--67.. ............... 4 425 Amp. 
GE--67... .............. 2 2 10 Amp. 
GE-70.. . . . . . . . . . . . • . . . 4 425 Amp. 
GF..-80... ............... 4 42 5 Amp. 
GE-202. ............... 4 425 Amp. 
GE-247 ...... ,...... . . 4 315 Amp. 
GE-258. ............... 2 150 Amp. 
WH-306... .............. 4 550 Amp. 
Wlf-508.. .............. 2 150 Amp. 

The Division.. will not attf'mpC to change tb""e sf'ttinp. 
■<'t will be returned to I be Shops. 

Full Load Prr C..nt of Full 
Current Load Current 
92 Amp. 150 
72 Amp. 147 
72Amp. 145 
70 Amp. 150 
71 Amp. 150 
74Amp. 145 
52Amp. 15 1 
37 Amp. 200 
88Amp. 155 
37 Amp. 200 

Any br,....k,n that are found lmprop<,rly 

Th ia Grnf'rnl Ordf'r Showa C'orrf'<'t 8f'ltlnr of Clr~oll ltrf'nkrrn on 1-;nrh T)'pf' of 
Cnr J-:qult,m<'nl 1;,,.d la liaa"na C'lt)' 

the various types of electrical equ ip­
ment in service in Kansas City a re 
shown in the accompanying general 
maintenance order issued by the me­
chanical department to cover this 
detail of practice. 

Commutator Slottcr on 
Banding Lathe 

IN THE Decatur shops of the 
Illinois Traction System a home­

made commutator slotting attach­
ment has been rigged up on a modi­
fied engine lathe. The attachment 
consists of a vertical standard 

• mounted on the former tool po5t 
guide at the rear of the lathe bed. 
This upright slides longitudinally 
parallel to the axis of the lathe and 
carries at its upper end the milling 
spindle, which can be raised or 
lowered by means of a hand screw 
on top of the upright. The spi ndle 
carries a small milling cutter at one 
end and a 5-in. grooved pulley at 
the other. Two idler pu lley~ 
mounted beneath and to one ~ide 
guide the raw-hide driving belt 
which takes power from the over­
head line shaft. This arrangement 
permits the apparatus to be moved 
back and forth. Compressed air 
from the shop supply is used to blow 
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llonw-)lnde Commulnlor Slotler Also Serves as a Bnmllng l\Inchlne In the 
Uecnlur Shops of tho Illinois Traction System 

1e particles of mica and copper 
,;ay from the cutter, being fed 
1rough a rubber hose, with a regu­
ting valve for the operator. 
In operation, the milling cutter is 

ned up with the axis of the arma-
1re, which is then revolved until 
1e mica is in line with the cutter. 
fter moving the vertical screw 
ijustment to get the necessary 
~pth of slot, the cut is made by 
iding the tool back and forth on 
1e ways of the tool post guide. 
The entire outfit was made in the 

1ops from materials at hand. The 
1ree pulleys are brass trolley wheels 
1d the upright with screw adjust-
1ent is a portion of an old lathe, 
hile the spindle shaft and housing 
ere made up in the macl!ine shop. 
This lathe is also used when band-

1g armatures, so that preparation 
: the rewound armature for service 

all done on one machine. 

Wheel Grinding Practice 
in Twin Cities 

◄ OR a number of years the Twin 
. City Rapid Transit Company's 
1echanical department has been 
rinding the treads of rolled-steel 
·heels, using a Norton grinder for 
1e purpose. 

One interesting feature in connec­
tion with this grinding is the prac­
tice of cutting a groove in the throat 
of the wheel where the flange joins 
the tread. This is done to prevent 
the corner of the grinding wheel 
from chipping when it comes in con­
tact with the "fillet at this point. 

Speed in handling wheels to and 
from the machine is an important 
element in obtaining maximum out­
put per day. In the Snelling Ave­
nue shops an overhead electric hoist, 
traveling on a track at right-angles 
to the machine, has enabled one man 
to handle wheels and operate the ma­
chine. With these facilities, one 

man grinds an average of between 
30 and 35 pairs of wheels per work­
ing day. 

A liberal flow of plain water is 
used to cool the grinders. This is 
fed by means of a centrifugal pump 
delivering the water 'from a tank 
under the machine. After passing 
over the grinding wheels, the water 
drains back into the tanks and is 
recirculated. 

Wood for Crossing 
Pavement 

AT THE heaviest crossing in Fort 
Wayne, the double-track Calhoun 

Street line of of the Indiana Service 
Corporation crosses the three-track 
route of the Nickel Plate Railroad. 
As Calhoun Street is the main 
street of the town is was neces­
sary for the street railway to provide 
a suitable pavement between the 
rails and between the tracks of its 
line. It was imperative that this 
pavement be of such construction 
that it could easily and quickly be 
removed and replaced when repairs 
to the crossing became necessary. 

The type of pavement used is 
made up in sections which fit between 
the rails of the crossing. These 
sections are constructed of 3-in. 
planking laid in two layers, one 
layer being laid at right angles to 
the other, and the two are fastened 
together by means of H-in. bolts 
with washers. The lower layer is 
roughly cut away to fit around the 
irregularities and bolt heads of the 
crossing. The top layer is _nicely 
fitted to the head of the guard rail. 

In the center of each section is 

This practice is followed in all 
1ses where wheels require atten­
on, except when a thin flange de­
~lops to a point where the wheel 
1ust be turned. In this event the 
1tire tread, as well as the flange, 
1 turned. 

One )Ian Grind• 30 to 311 l'nlr. of Wheel& p e r Dny on This Norton Grinder 
In th e Twin City Rapid Tran&lt Company'& Shop 
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~t"<"tlon Jtal•rd. ~hn,'l'lnir Un"· J..owrr l.a)·rr 
I• Jlrwn lo 1-11 Uolt llr111I•, Whllr U1111rr 
• ~•~·rr lo C'ul lo t·tt ltrncl nl C.unr,I 111111 

n 3-in. dinmeter iron ring securely 
fastened through the double thick­
ness of plnnking with an eye-bolt. 
It is possihle to remove the section 
a small derrick or by hand. 

This type of crossing p:ivemcnt is 
economical to construct and has met 
with the approval of the authorities 
of the city. 

P erm an ent Jumpers 
Reduce l\la intcnancc 

T HE New York, We11tchester & 
Boston Railway uses two 

jumpers between cars of each train. 
Both are for 32-volt circuits, a 12-
point train-line jumper being used 
for. the control equipment while a 
5-point jumper is used for control of 
the electric brakes. The company is 
now fastening these jumpers perma­
nently in position in one pair of 
receptacles and is providing dummy 
receptacles for holding the loose 
ends. "The dummy receptacles con­
sist of the standard casing without 
contact!! nnd they are being mounted 
on the end step support as shown in 
the accompanying illustration. The 
mnintenance forces report that 
troubles nnd the maintenance of the 
jumpers hn,·e been reduced more 
than 90 per cent since this change 
has been undertaken. 

l'flrm"n"nt .lnnapt-r• Ut1t-d nn thfl C■ r• et 
11,r Xrw \"ork. • Wr•l<'hr•l<'r &: 

Un•lnn llnllw11,· 

Dick Prescott Discusses Plµns 
And Prepares for the Trip with Steve 

T O DICK'S Jeli(ht, Sten! White, 
the ct1rpen1er shop forem.tn, wu 
selec:ted to ac:ciompan,· him on the 

trip of inspmion 10 ,tether iJeu before 
uertin,t in on his new work of orCaniz­
ing an en.(ineering deportment in the 
,hops of the Consolidated R■il"·■y & 
Li,tht Company. Ste,·e himself hrou,tht 
this additional j!ood news ,.-hm ho 
returned from the oflic:e of Thomss 
:'>lull ■ ney, ,tt'nenl foreman. 

Thus these two men, although youn,t 
in ciomparisnn with some of the other 
men in the shop, •Hre selec:teJ In initiate 
the nen· pror,tram of impro,·ements. In 
rec:oj!nizinl! the ■mhition, vision and 
initiath·e nf Dic:k and Ste,·e, bv 1hi1 
selecition :'>lulloney pro,·ed him,elf • 
capohle exec:uti,·e Je,pite his m■nr years 
of ohstin■ IC' de,·otion ■ I the shrine of 
prttedent. 

"\\'ell, Oic:k." uid Ste,·e, alter their 
lint hunt of reioic:inC h1J suhsided, and 
they found themseh·e~ srated in the 
liule carpenter shop oflic:e disc:uning 
their plans for the trip, "we're j!oinr,t to 
have a preur stiff joh j!euin,t an enl!i­
nt'crinl! deportment under war, ■nd most 
of it will bt' up 10 you. From what I 
,tnther, tho old man wonh me to kind 
of follow ■ lnnl! and l!i,·e you what advicie 
I un from the prac:tical standpoint, and 
I'll l!i,·e )Ou ■II the help I can-rnu 
know that. 

"But, as )'OU musl apprtti■te, the reel 
work of or,t■nizinC this new dep.trtmenl 
and j!ettint! it workinl! in harmony with 
the re,1 of the shop n·ill he your ioh. 
That's not ,toinlf to be easy, for nlthnuj!h 
the old man hu made up his mind thol 
somethinifs j!ot lo be done, you'll ho,·e 
In sell him your ideas e,·el')' Slep of tho 
-wor and it'll require lots of patil'nc:e 
and c:ouraj!e." 

"I think you're ril!ht, Ste\'e, and I'm 
cert11inlr j!lod to hu·e your exnerienc:e 
1,nd knowled,te of the shop c:onditions 10 
help me o,·er the rouj!h pl11c:es. I want 
lo S111rt thinl!s slowly and to demonstrate 
hr acitual perlonnonc:e the servic:e ■n 

I, 
, I j ii 

;/ 11 
,, •(.,,.. \!.I 
\~-;,--1 
,/¥ I '-)1: 

L 
--. 

-:;, 

enl!ineerin,t derartmenl C'.11n rendtt. 
Onc:e 1\1 r, :'>lullaney and the foremen 
are c:on,·inc:ed that we can so,·e them • 
lot of lost motion ■ nd be • real help in 
l!ettinl! out their work, it will he easy 
1leddinl!. I intmd to feel mr '"•r ■ Ion!( 
■ t tint ■nd studr c:onditions Nlrefully, 
rather chon try to make a hill showinC 
11 lhe st art." 

"That'• the idee, Dic:k. and you can 
depend on me lo ht'lp you ■ II I C11n. 1 
see wht're ,-ou C11n help my dt"p3rtment 
• lot ■nd I know the some conditioos 
■pplr in other departmenu. When we 
j!el b■c:k from this trip I'll try 10 tell the 
ad,-.nt■ ,tes of the new plan to the other 
foremen so u lo l!el them interested in 
i:i,·in,t you their u-oper■tion." 

"I'll cert■inlr apprec:iote your help 
,·cry muc:h. There ■re several thinl(s 
th■ I "'C Nin l(et started on u soon as we 
return. For instance, it ,eems to me 
that the ,bop b1dlr needs S-Ome w■r 10 
tt■nd■rdi7e maintm■ncie prac:tice. :\l ■yho 
we c■n issue • unilonn kind of main• 
tenancie ordl"t' i:i,·in,t the exocit pr1c:1ice 
to he followed. Suc:h items u limiu 
of wear lnr beuinl!s, oilin,t period,. 
prncedure on inspection ■ nd m ■n~· other 
details like that ciould he definiteh· 
ciovered br such orders. 11,at would 
ciut out the ,!ueuwork ■nd ouj!hl lo im­
pro,·e our methods. :\Ir idu would be 
to ha,·e the,e standards we propose 
f r,•ely discus,ed ot loremm's meetinl(•. 
so 1h01 e■c:h ordt'r ,.-ould ■c:tuolly repre­
sent the ciombint'd o!)inions of the de­
partment ,tall nitht'r than the idee of 
• sinl!IC" individu1I.H 

"Good dope. Dic:k, rou're thinkinl! 
alnnl! the ri,!ht lines. That's an in,11nce 
of some of the thinr,ts we un j!el under 
woy when we ~el buk. :-.;ow we ou~hl 
to start out and make up an itineran· for 
this trip. The old man says we Mn hwe 
three weeks, and we want to make the 
most of the time. Suppose we 5111rt in 
■nd make • list of the properties we 
want to ,·isit and note ,nme of the thinj!s 
we w:mt to see in eec:h shop." 
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Sheet l\letal Roll Smooths 
Armature Laminations 

WHEN armature cores require 
rebuilding in the Snelling 

Avenue . shops of the Twin City 
Rapid Transit Company, a sheet 
metal pressure roll. manufactured by 
the E. W. Bliss Company of New 
York, is used for reclaiming bent 
laminations. 

This pressure-rolling machine is 
power driven and is found to be very 
effecfo·e in smoothing out the lami­
nations. Previous to the installa­
tion of the above machine this work 
was done by hand. The machine 
method now cuts t he total cost of 
armature rebui lding by 50 per cent 
in comparison with the former hand 
operntion. In addition, the lamina­
tions are smoothed out in much bet~ 
ter condition than was possible by 
ha nd methods, and it is found to be 
much easier to get them back in 
place on the shaft. The sheets stack 
up evenly so that pressing the core 
together after assembling is made 
less difficult, and a better armature 
is obtained. 

New Type Heavy-Duty 
Dolly Truck 

FOR transporting heavy materials, 
particularly steel sections such as 

girders, angles or plates, a heavy­
duty truck has been built in the 
Wheaton shops of the Chicago, 
Aurora & Elgin Railroad. This 
truck is of wood frame construction, 
braced and reinforced by steel bars. 
The frame consists of two 2-in. x 
4-in. members approximately 4½ ft. 
long joined near the ends and at the 
center by means of three cross-sills 
of the same cross-section, but only 
18 in. long. Below the center cross­
sill is a wood bolster made up of 
3-in. oak of sufficient width to allow 
th<' wheels to have clearance over 
the ~ide sills. 

lf~•T J'• Duty- Track U•NI for Tran•porUo,r 
Hleel fro m t h e Rtorn,:e Ya r d to the 

Dlnck •mlth Shop 

The wheels are of solid oak con­
struction 2 in. thick and of 18-in. 
diameter with ¼-in. steel tires. The 
upper frame is braced to the axle 
on each side by means of two H-in. 
x ¼-in. steel bars. The framework is 
held together by means of long 
through bolts, and the uppe~ surface 
is covered with 2-in. x ¼-in. steel. 
The side sills of the frame project 
beyond the end sills approximately 
5 in. and are tapered and shaped in 
the form of handles. The axle con-

sists of 1-in. steel ·shafting to which 
the wheels are held by means of 
washers and cotter keys on the out­
side end. 

The truck is so well built that it 
is possible for one rnari to move ~ 
ton of steel over the concrete walk 
from the storage yard to the black­
smith shop. The entire truck was 
built in the blacksmith and car­
penter shops, there befog no machine 
work in conjunction with its con­
struction. 

I New Equipment Available 

Small-Sized Power Hammer 
for General Service 

GENERAL service hammers de­
signed particularly for shops 

where there is insufficient black­
smithing to warrant a large invest­
ment in a power hammer are being 
placed on the market by Beaudry 
Company, Inc., Everett, Mass. These 

:uotor-I>rl,•en llammer for 
(;C'nt-ral St-r,•lro 

hammers are built in three sizes with 
rams weighing respectively 25, 50 
and 100 lb., and they may be oper­
ated by an overhead belt or can be 
equipped with individual motor 
drive. 

The hammer is started, stopped 
and regulated through the treadle 
which throws a cone clutch in or out 

of the hammer pulley. The hammer 
head is of steel. Its travel is guided 
by external elliptical-shaped tracks. 
Two steel spring arms with steel 
rollers at the lower extremities and 
a helical spring at the top operate 
upon the curved track and lift and 
throw the ram, which with increased 
speed of hammer acqu ires increased 
travel and force of blow. Full 
strokes can be obtained on varying 
thicknesses of stock with no change 
of adjustment. 

The ram operates in heavy V­
shaped guides and has in addition 
an adjustable taper gib for taking up 
the wear. The hammers have long 
strokes and may be operated at high 
speed. Since the frame is self­
contained and cast in one piece no 
extensive foundation is needed, and 
in some cases the hammers are bolted 
directly to the floor. These hammers 
may be worked to equal advantage 
from all sides, and as the anvil is 
offset long bars may be worked either 
way of the dies. 

Connector for Temporary 
Work 

ANEW line connector suitable for 
use where occasional disconnec­

tion is required and where particu­
larly quick disconnecting is not nec­
essary has been placed on the market 
by the General Electric Company, 
Schenectady, N. Y. ' It is recom­
mended particularly for making tem­
porary connections in construction 
work. 

The clamp is of brass with the 
exception of the spring, which is of 
phosphor bronze, and the two set 
screws, which are of zinc-plated 
steel. A standard disconnecting 
switch hook is used to operate the 
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device, which is so designed that the 
hook is held firmly to the connector 
while this is being attached or re­
moved from a line. The connector 
has a current carrying capacity of 
200 amp. and can be clamped to 
wires of diameters from -h in. to 
i in. A /,-in. hole is provided for 
soldering a lead to the connector. 

Waste Metal Crusher 

ANEW electrically driven ma­
chine, known as the American 

chip crusher, that reduces the 
volume of long, loose, bushy metal 
turnings has been placed upo:t the 

Thi• Cru1bn Jtc,durn l l rtal Tt,rnlnir; ■ to 
,n or Lr■■ la ltulk 

market by the American Crusher & 
Machinery Corporation of New York 
City. It is a low-speed machine for 
cutting, grinding and crushing metal 
turnings and similar scrap into 
coarse, granular pieces which can be 
handled with shovels, magnets, belts 
or conveyors. 

The machine is simple, · the only 
pnrts subject to wear, the cutters or 

knives, being removable and easily 
replaced. The metal turnings arc 
forked into a hopper and the cutting 
action is accomplished by a number 
of spiral knives made of specially 
treated steel. 

A Westinghouse 4-hp. motor 
drives the unit. The control appa­
ratus is all built in. To prevent the 
accidental entrance of solid metal 
pieces too large to pass through the 
crusher, it is equipped with devices 
that protect it against the breakage 
of knives and the strains of over­
loading. 

The economy of storage space, the 
saving in handling and shipping, and 
the increase in salvage value of 
waste metal turnings, made possible 
by this machine, have made it popu­
lar in machine shops and with waste 
metal dealers. The unit illustrated 
has a capacity of 5 tong of ordinary 
turnings per day. 

Vertical-Horizontal 
H ydraulic P ress 

T o ~IEET a demand for a gen­
eral utility shop press, the 

Watson-Stillman Company, New 
York, N. Y., has combined in one 
unit a vertical or a horizontal press 
for all operations which arc ordi­
narily done in electric railway shop3. 

The machine may be converted 
from the vertical to the horizontal 
press by rotating the yoke by means 
of n hand wheel as shown in the 
illustration. The press is so balanced 
that the change from vertical to hori­
zontal position may be made ,,·ithout 
the assistance of cranes or jacks. In 
the horizontal position it may be 
used for a variety of purposes, su•~h 

• 

as bending structural shapes, bars, 
pipes, etc., for forcing fittings, press 
ing gears on and off, forcing bear­
ings into and out of housings, and 
like work. The bed of the press is 
planed smooth and the forcing tool on 
the end of the ram is supported on 
this bed. 

For forcing long shafts, the abut­
ment beam may be moved out a maxi­
mum of 7 ft. A four-wheel truck is 
provided to permit easy handling and 
also to support the beam when in the 
extended position. Hydraulic pres­
sure is used only for the high pres­
sure stroke of the ram. The idl 
portion of the fon\·ard stroke and 
the return movement is effected by a 
pinion which meshes with a rack in 
the ram. This rack and pinion de­
vice is of suflkient power to permit 
the use of this press for light arbo 
work without hydraulic power. The 
press is usually furnished with a 
hand pump, complete with hydraulic 
gage, pipe and connections. It may 
also be operated by a small tw 
plunger power pump: The press ha.i 
a capadty of 60 tons and weighs 
3,700 lb. 

Apex CO:i Recorder 
A N ENTIRELY new and inexpen• 
fi sivc CO, recorder known as thl' 
"Apex" has been introduced by the 
Uehling Instrument Company, Pater­
son, N. J. Inasmuch as the price of 
the ne\\' recorder ls less than half 
that of other CO, machines, includ­
ing the standard Uehling, it is be­
lieved that the new instrument will 
open up an entirely new field among 
the smaller plants, as it is stated that 
the anticipated fuel savings will war­
rant iti1 adoption for boilers of 50 hp . 

At Lc,ft, rruo In ,•ntknl l'ooltlon. At Rlir;ht, SRm~ l'r~•• la Extc,adc,d Jlorhonlal rooltlon 
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r over. The pyro-porus filter and 
he standard Uehling gas drier and 
esulphurizer are used, insuring 

leanliness of the gas line and in­
rior parts of the instrument. There 
re no chemical solutions and no 
oving parts excepting the _pen 
echanism. As a result the manu­

_acturer claims that the recorder will 
erate accurately without any atten­

ion or adjustment other •than the 
hanging of charts and renewals of 
ry absorbent, whk:h should not ex­
eed 10 minutes weekly. 

This new type of recording in­
trument will be exhibited for the 
rst time, in both recording and in­
icating types, at the Power Show 
hich will be held at the Grand Cen-. 

ral Palace in New York during the 
rst week in December. · 

Automatic Circuit Breaker 
Can Operate l\lanually 
HE Automatic Reclosing Circuit 
Breaker Company, Columbus, 

hio, has recently developed a cir­
uit breaker which normally is full­
utomatic in its operation, but it 
ay at any time be operated in the 

ame manner as a manually operated 
ircuit breaker by depressing the 
perating handle. 
When operating as an automatic 

eclosing circuit breaker it is under 
he control of a double pole push­
utton switch. When this switch is 
n the "off" position all of the con­
rol circuits of the breaker are com­
letely disconnected and the breaker 
emains open. When the switch is in 
he "on" position the control circuits 
f the breaker are connected and the 
reaker closes, provided conditions 
n the line are proper for it to close. 
n overload, it opens automatically, 
emains open a short time interval, 
egardless of load conditions, and at 
he expiration of that time interval 
ecloses, providing the overload or 
hort circuit which caused it to open 
as been removed. 
When for any reason whatever it 

s desired to operate the circuit 
reaker manually, the control switch 
s thrown in the "off" position and 
he operating handle attached to the 
reaker. The breaker is then closed 
n the usual manner by depressing 
he operating handle. It will open 
n overload or voltage failure if pro­
ided with no-voltage release. The 
pcrating handle is removed when 
he breaker is again placed in auto-
atic operation. Breakers of this 

YPe are available in capacities up to 
nd including 2,000 amp. 

Improved Rivet Heater 

SEVERAL improvements have been 
made in the electric rivet ma­

chines manufactured by the Humil 
Corporation, New York City. The 
accompanying illustration shows 'one 
of the latest types as used at the 
Harmon shops of the New York Cen­
tral Railroad. Rivets are heated by 
their resistance to electric current, sc 
the heat is generated in the rivets 
themselves. The machine is of rug­
ged construction and is built entirely 
of metal, asbes.tos and mica, so as to 
be fireproof. All coils are impreg­
nated with high grade insulating 
varnish, to make them waterproof. 

Particular attention has been 
given to provide safety fcrr the oper­
ator. All live primary parts are 
shielded and the voltage at the heads 
of rivets is so low that it can hardly 
be felt, this voltage never exceeding 
3 volts. Transformers are furnished 
for any primary voltage available, 
such as the a.c. lighting circuit. 
Recent improvements include a re­
designed control mechanism which is 
of the interlocking type. This is so 
arranged that the main stop and 
start switch, which is sho,..,·n in the 
lower left of the illustration, locks 
the controller against movement 
when load is on the machine. This 
prevents all arcing and burning of 
control contacts. The stop and 
start switch is also locked out until 
the controller brush is in the proper 
contact position. The control con­
tacts are made of heavy plate copper, 
the movable one being of the lami­
nated brush type. The current ap­
plied to the rivets is regulated by a 
five-speed controller which gives five 

lmpro..-ed Rh'et Heater In the Shops of the 
New York c .. ntral Railroad 

different current values and so en­
ables the operator to govern his pro­
duction rate accurately. Rivets are 
removed and inserted by pressing the 
pedal for the contacts desired. 

All of the coils are located around 
a separate center core. The sec­
ondary coils of heavy cast copper 
inclose the core completely .except 
for a small gap at the top to provide 

Rivets Are Heated Uniformly In the 
Electric Machine 

the open circuit necessary. This de­
sign provides for the complete cut­
ting of all magnetic lines by both 
primary and secondary coils. The 
primary coils are wound with bare 
strip copper insulated with asbestos 
and mica tape. This provides rapid 
dissipation of the heat to the verti­
cal air spaces and at the same time 
eliminates high voltage between lay­
ers of windinge. 

The small illustration shows the 
heat developed in rivets and that the 
rivets are heated evenly all over. 
This insures faster, tighter and 
cleaner riveting with less chance of 
loose rivets. 

High Strength Cable 

A NEW type of messenger or 
feeder cable for use in .connec­

tion with railway electrification has 
been developed by the Bridgeport 
Brass Company, Bridgeport, Conn. 
It is intended for use in sustaining 
the contact wire through which cur­
rent is carried to the electric rolling 
stock and at the same time to trans­
mit the current from the power 
house. For this purpose it is neces­
sary that the cable possess high elec­
trical conductivity, great tensile 
strength, and non-corrodibility. 

The cable is composed of an inner 
core consisting of seven strands of 
Phono - Hi - Strength wire, 0.11 in. 
diameter, and having a tensile 
strength of 130,000 lb. per square 
inch. This inner core is surrounded 
by 12 strands of hard-drawn copper, 
each 0.11 in. diameter. 
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Association News & Discussions 

Regulators l\lust Avoid Con1petition• 
Essential Railways .:\lust Be Protected from Inroads of a Competitor Not 

Capable of Heplncing Them by Hcgulntion t hat Will De\"elop the Bus 
Along Sound Lines to Hs Own Best Interest and to the PubJic's 

BY J. N. SIIANNAHAN 
Prr~ldenl ,\m.,rlcnn l':leclrlc Hallwa)" ,\Ils<>clnllon 

I HAVE journeyed the 2,000 miles 
that sepnrnte Phoenix from my 

home upon Ch_esnpenke Bny, in Vir­
ginia, because I helieve it is of parn­
mount. importance that whatever can 
be done should be done to make clear 
the story of the electric rnilwny to you 
gentlemen, who in your oflicinl cnpncity 
have so great an influence upon the 
fortunes of our indul!try. 

It Is no decadent, no obsolete, no 
dying industry. On the contrary, its 
preservation and its progression are nll 
vital to the interests of the people of 
the United States as they have ever 
been, and , there is ns I sec it no 11ign 
anywhere that the service performed 
by it ";)) grow Jells essential in the 
years to come. 

In 1922 the United Stntcs Bureau of 
the Census reports more thnn 15,300,-
000,000 passengers were curried on the 
electric railways of this country. This 
represents n gnin in 5 ycnl"!I of more 
than 825,000,000 passengers, or nearly 
165,000,000 a yenr. And it must be 
remembered that these 5 yenrs saw the 
restriction of imigrntion, the migrntion 
of millions of our young men to the 
battlefields of France, the manufacture 
in this country of more thnn 8,000,000 
automobiles and the intensive develop­
ment of the motor bus as a common 
cnri-ier. 

Certainly, if statistics arc needed to 
demonstrate the essentiality of electric 
railway service, this record of increased 
tratlic, under conditions admittedly un­
favorable to traffic growth, offer con­
vincing proof thnt the electric railway 
industry is ad,·ancing nnd not fnlling 
back. 

I mnke to you, therefore, no plea for 
the mollycoddling of a passing system 
of local transportation, the usefulness 
of which is gone, nnd the dying 
n,:-onies of which you nre asked to 
alleviate. On the contrary, l seek your 
co-operation In continuing, under con­
ditions fair alike to the public which 
uses it nnd to the companies which 
furnish it, a service essential to the 
welfare of every community of any 
size in this country. 

SERVICF. OF TIIE Bus SHOULD BE Co­
ORDINATED WITH PRESENT SYSTE!'>fS 

Recently n new factor hns appeared 
in the transportation problem. With-

• AbstrRct ot address before National As­
~ocl11.llon of Hallway llnd Utilities Commls­
~loncrs nl Phoenix, Ariz., Nov. H, 1924. 

out going into detail ns to the merits 
of the motor vehicle ns against the 
street cnr, .it must be admitted that it 
has its place and its function. Certain 
territory in many localities can be best 
servl'd by it. It is a flexib!e mcanll of 
transportation. Many people like it. 
During the next few years thousnnds 
of motor vehicle routes will be laid 
out and franchises applied for. In-
11tead of a deadly competition, ehould 
there not be a co-ordination of the 
prl'!'ent n~ncy, the street car, and the 
motor vehicle? lnstend of a situa­
tion where the street railway Jines 
nnd the motor vehicle lines nre 11trnin­
ing every muscle to dri\'t~ each other 
out of the field, why should they not 
blend together in ordl'r to perfect n 
tr:ineportntion system to meet every 
need of the community which thP.y de­
~ire to sen·e? In order that this co­
ordination, this blending, thi!1 union, 
nll\y be brought about several thini:,i 
a,.,. ncce11sary: 

First-There must be les:hlation 
which will set the motor vehicle in its 
proper place, on its own account and 
in relntion to other menns of transpor­
tation, as a common carrier, and on n 
footing with street car transportation 
in so fnr as franchises, pcnaltieii and 
restrictions arc concerned. 

Second - There must be legh1lation 
which gives the preference to the 
agency alrendy serving the community 
to make needed extensions, whether 
they tnke the form of street railway 
or motor vehicle extensions. 

Third-The regulation of such motor 
vehicle line~, whether urban, suburban 
or interurban, should be under the 
supervision of the public utility com­
missions of the vnrious states, and cer­
tificates of convenience • and necessity 
should in all cnses be required. 

Fourth-Where such extensions are 
necessary, and nre demanded or re­
quested, it should be within the power 
of the commission to designate what 
form these extensions should take. 

Fifth-This legislation should be uni­
form, if possible, in all the states, par­
ticularly on nccount of the rapidly 
growing interstate business. 

The electric rnilwny managements of 
the country realize full)·, l think. the 
advantages nnd the possibilities of the 
motor bus. According to the Inst avail­
able figures, 155 companies in the 
United States are operating 2,000 of 
them, and the number of companies 

and the number of buses are gro\\;n 
constnntlr. From the experience gained 
as operators, as well as from careful 
study and investigation, has come 
conclusion, which is nlso borne out b) 
the experience in Great Britain and 
other European countries where buse 
ha\"e been used in connl'ction with elcc 
tric railways for n much longer period 
than upon this side of the ocean. Tha 
conclusion is this: 

In the handling of mnss transporta 
tion, i.e., the cnrriage of grcnt numhl'r. 
of people within short periods of time 
concretely, the carriage in our indu. 
trial centers of more than 40 per cen 
of all traffic in 2 hours of the earl} 
morning and 2 hours of the late after 
noon, the electric car is the most effi 
cient and most C<'onomical \."Chicle tha 
can be used. 

I think that this is an understat 
mcnt of the situation, nnd that as ap 
plied to our larger communities it ma) 
with truth be said, that laying asid 
efficiency and economy, the electric c11 
is the only ,·chicle that can perform 
the task at all. l reach thill conclusion 
bC<'BU!le the 11trecll! of few, if any, cities 
have llufficil'nt area to accommodate thC' 
immense fleet of buses that would be 
required. 

In citie.'l that hn\'e subway or elf· 
vated 11ystems for the operation of 
trains the field of the motor bull widen!I. 
It is conceivable that if such s,·stem!' 
be extensive enough, the surface stre<>t 
railways may within n reasonabl 
radius of such lines be superseded by 
buses, providing always that the oper­
ation of the two fncilities be proper!)" 
co-<1rdinnted. But outside of New York, 
Boston, Chicago and Philadelphia therl' 
arc no such subway or elevated !!}'!I­
tems, and so, to borrow the expression 
used in a famous opinion of the Puh­
lic Sen·ice Commission of the SC<'oncl 
District of New York, the street rail• 
way is the "backbone of any trans• 
portation system" in practically all 
of our large cities. 

CoMPETITION CANSOT BFl TOLERATF!l 

The motor bus is, however, an C'ffi. 
cient auxiliary to the electric railway 
nnd within its field should be given 
every possible encouragement. But I 
need not tell you gentlemen, who are 
the agents to whom the task of carry­
ing out the great policy of regulnted 
mono)>oly among public utilities, that 
competition between the electric rail­
ways and motor bu!;es is as destructil·e 
of public welfare as is competition be­
tween telephone utilities. gas utilitil'~ 
or electric utilities; or that to injure, 
through competition, the ability . of .a 
common carrier to perform service 1s 
to work a wrong to the people who 
receive that service. 

Competition upon nny fair or t'QUi• 
table basis between cll'ctric railway, 
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and motor buses is impossible. The 
motor bus owes its existence as a car­
ier to a public subsidy, in the shape 
f a right-of-way, built and paid for 
r the taxpayers generally, and not 
ncluded in the cost of service upon 

ich its rates are based. Without 
pavements motor bus operatfon 

ould be impossib!e. Charge to the 
otor bus its share of .the construction 
d maintenance of pavement and 

otor bus fares would be prohibitive. 
I do not argue for the imposition of 
ditional burdens of taxation upon the 

us. I do not quarrel with the policy 
f providing proper highways out of 
ublic funds for use by common car­
iers. I do, however, submit that it is 
e part of folly to destroy or cripple 

existing necessary transit agency 
hich pays a large portion of its in­
me into the public treasury, by 
couraging the competition of a pub­
Ir subsidized carrier, which, if it 
ould be finally successful in elimi-

ating its competitor, would itself 
rely fail under the burden of fur­

"shing complete service. 
It is but a short time ago that the 

roposition to put the motor vehicle 
der the control and regulation of 
e public service commission seemed 
ther startling. Yet slowly, but none 
e less surely, the idea has gained 

round that the principal thing to 
k and find is the public good. A 
tem which permits a reliable me-

1um of service to be harassed and 
nnoyed by multitudes of parasites 
nstantly nibbling at its patronage 

nd its sources of revenue can hardly 
said to be conducive to the public 
d. 

Experience warrants the statement 
at in the average community the 

ransportation service should be per­
itted by authority to take the form 

f a properly regulated monopoly. In 
any activities competition is the life 

f trade, but it requires no particular 
iacernment to set it down as a fact 
at in the urban, suburban and inter­

rban transportation business compe­
ition is fatal to prosperity and effi­
ient service. 

RAILWAY SHOULD BE GIVEN FIRST 
OPPORTUNITY TO SUPPLY Bus 

SERVICE 

In the average community the trans­
portation system is very often the 
-result of a consolidation of several 
ines, perhaps built at various times. 
he corporation owning these lines has 
xpendcd large sums in bringing them 
o a state of efficiency; its stock has 

en distributed among the people of 
he community, and if the corporation 

s been properly managed a good 
will has been built up in the commu­
nity which is worth much to the utility 
in its dealings with the public. It 
may be that for many years it has 
handled the transportation situation 
in its locality with satisfaction to its 
public. Such a corporation should have 
the first demand upon the considera­
tion of the people of that community 
whenever new lines of transportation 
are needed, and such a community, 
where the existing agencies have given· 
satisfaction, should extend first to such 

agencies the preference in new ter­
ritory and in new franchises. 

Commission regulation as a substi­
tute for competition has worked well 
in the case of railroads, of electric 
utilities, gas utilities and, where it is 
still effective, in the case of local 
transportation utilities. I know of no 
movement anywhere toward a return 
to the old system, whereby franchises 
could be indiscriminately secured with­
out sanction of a central regulatory 
body, only to be sold, with or without 
physical property to the existing util­
ity, to increase capitalization and 
bring a consequent effect upon rates. 
But the advent of the motor bus as a 
common carrier has injected an ele­
ment of competition into the local 
transportation problem, that is being 
controlled and regulated all too slowly 
for the good of the public and of the 
utilities. Railway men, as well as 
public officers, have been slow to grasp 
the real meaning of the movement, 
and have been belated in recognizing 
that the situation at the root of it 
requires the same treatment that has 
been successfully applied in the reg­
ulation of other classes of public util­
ities. 

The situation is clearing up. The 
studies made by this organization and 
the principles set forth in the deci­
sions ol' many of the commissions here 
represented are having their effect 
upon the public mind. We are, I hope 
and trust, returning to the sane and 
sound policy of regulation that has 
been successfully applied in the past, 
and by so doing we are going to pre-: 
serve the useful service of the electric 
railway, and add to it the equally use­
ful service of the motor bus. 

The propositions that I have set 
forth in connection with motor bus 
operation contain nothing that is not 
generally applied by your commissions 
in connection · with the regulation of 
other utilities; they confer no special 
privilege upon electric railways; nor 
do they impose upon motor buses any 
regulation that is not now imposed 
upon electric railways in their relations 
to each other. They encourage the ex­
tension of motor bus service, they con­
serve electric railway service and they 
provide a means of bringing together 
both services, so as to organize a com­
plete car and bus service to meet pub­
lic requirements. 

In considering the motor bus prob­
lem we are not confined to city lines, 
or even to state lines. Interstate bus 
lines have become a reality, and a 
stern reality, to state agencies which 
attempt to deal with them. As long 
as a traffic system remains within 
the boundaries of a single state, it 
is a state prob1em and may be handled 
and dealt with as such. However, 
when a state line is crossed it becomes 
more serious and more unmanageable. 
State commissions can no longer lay 
down rules, and unless the Interstate 
Commerce Commission has power to 
deal with the situation, where does 
such power lie? If it does not have 
it should it not possess it? It seems 
t~ me that just as the commissioi;s 
in the various states must see to it 
that proper state legislation is en-

acted, so equally important and neces­
sary is it that these agencies should 
inaugurate the movement. to give ade­
quate authority to the proper body to 
deal with a situation that may soon 
become serious. 

I but voice the general sentiment of 
electric railway managements when I 
say that we look to the state reg­
ulatory commissions represented in 
this association for such public spir­
ited and intelligent action as will 
solve correctly and expeditiously the 
problems that the competition of the 
motor bus has brought about. We 
feel sure that you recognize, as we 
recognize, the essentiality of electric 
railway service, the advantages of 
motor bus service, the destructive 
effect of competition between the two 
and the beneficial effect of co-ordina­
tion under proper regulation by com­
missions having state-wide jurisdic­
tion. 

Such legislation can find its way 
to the statute books more easily through 
the efforts, the initiative, the recom­
mendation and the active support of 
the commissions themselves than in 
any other way. It will not be denied 
that the real function of a public util­
ity commission is to see that the pub­
lic receives satisfactory service and 
the utility a satisfactory return on 
its investment. In order to accom­
plish this there must be no duplication 
of service. Each territory should be 
served by the agency best adapted to 
its needs, whether it be street rail­
way or motor vehicle, and these re­
sults can be best brought about by the 
preference suggested above in giving 
the utility which is prepared to render 
the proper service the first oppor­
tunity to serve. 

The present attitude of the average· 
public service commission toward the 
development and regulation of the 
various utilities has been the result 
of a growth. The whole body of the 
law has changed within a decade. The 
attitude of the public has changed. 
The idea of the man in the street 
that commissions were created solely 
to protect the people against the 
greed of corporations has been re­
formed, and if such man is keeping 
up with the times and has caught the 
modern spirit of fairness and service, 
he believes that the commission has 
other duties of a different nature 
altogether, viz.: 

(a) Seeing that both the public and 
the utility get a square deal in mat­
ters of rates and regulations. 

(b) Giving the public service, but 
insisting that it pay what such serv­
ice is worth. 

(c) Removing the utilities as ·far 
as possible from the uncertain and 
unsavory field of municipal politics, 
and placing them where the rule of 
reason and common sense regulates 
them rather than the whim of ward 
politicians and small-town regulators. 

For the association of which I am 
president, I offer you full co-opera­
tion and assure you that its members 
realize the difficulties in your path and 
the splendid service that you render 
to the public, first, and the utilities, 
second. 
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Self-Ventilated l\Iotors in 
Central Europe* 

BYE. NIER 
Manager ot the l\lunlclpal Street Rallwaye 

ot Oreeden, Germany 

T HE lighter street car service of 
earlier years kept back the wide 

adoption of self-ventilated motors, al­
though Dresden, for instance, had 26 
such me.tors in use as early ns 1914. 
In these more strenuous days, every 
means of economizing power and cut­
ting down upkeep must be exploited, 
so that there has been good reason to 
make greater use of the self-ventilated 
motor. 

Out of 22 of the larger properties 
from which replies to a questionnaire 
were receive!l, 10 reported no such mo­
tors at all. The remaining 12 did prac­
tically nothing in the war years, but 
in the year 1921 Berlin added 194 to 
a preceding 6 and now has 270; Dres­
den added 90 to the original 26 and now 
has 178; Hambµrg began with 2 in 
1922 and now has 108. Amsterdam has 
only 10, The Hague 74 and Vienna 72. 
The total number reported early in 
1924 on the twelve properties was 860. 

The fears that self-ventilated motors 
would suffer from tho 'entrance of for­
eign substances, thus increasing their 
shopping time and upkeep, hnve not 
materialized in practice. Frequent 
sprinkling of the trackway Is one 
method of minimizing the entrance of 
dust and other particles. Screens and 
filters cannot keep out dust entirely, 
but it is gratifying that the material 
picked up has not proved very harmful. 

The Hagen Street Railway operated 
,over such a dusty roadway that it ar­
ranged to take the nir from the car 
Interior through hose of 60 mm. (2.4 
in.) to 100 mm. (4 in.) diameter. This 
hose did not Inst long because of the 
constricted space between cnr body and 
truck. Hence 54 motors were closed 
to operate in the ordinary way, but 32 
were still run as self-ventilnted moton. 
Vienna has 'also tried to use air from 
within the car. The Merscburg inter­
urban railway has taken air from the 
Toof through a pipe run through the 
partition between the second and third­
.class compartments. 

A typical case of dust collection 
i!howed much <lust blown out of n per­
fectly sound self-ventilated motor which 
'had come into the shops after n run 
of 35,000 km. (21,700 miles) because 
of damage to some other part of the 
car. The motor itself apparently could 
'have run for 50,000 km. (31,000 miles), 
to 60,000 km. (37,200 miles) without 
-difficulty. 

Exnmination of a self-ventilated mo­
tor before cleansing discloses that the 
-depo:;its of foreign matter are not uni­
form. The ·commutators are usually 
very clean because their rotation 
throws off loose material. Not much 
more than a film of dust will be found 
on the upper parts of the armatures, 
the field coils, poles and brush-holders. 
Dust containing iron will be found 
-drnwn to the pole pieces without, how-
-ever, causing damage. The bottom of 

• Abstract ot a paper bt>!ore t he Interna­
tlon1tler Strauenbahn und Klelnbahn Ver­
~ln, Homburg von der H llhe, Sept ember , 
1924. 

the motor housing will contain more 
dust, some of it loose and the rest in 
the form of balls or other shapes up to 
the size of a small nut. These nug­
gets have a scaly structure and often 
have spiky projections. The various 
shapes are probably due to the mixture 
of the dust with oil or water and to 
the tumbling effect caJJsed by the vibra­
tion of the car. 

The value of internal cooling of the 
armature is considered ,questionable, 
especially, as the required ventilation 
channels weaken the armature both 
mechanically and electrically. Instead, 
the amount of air passing over the sur­
face of armature and field coils can be 
increased. 

The air inlets should not be so low 
ns to suck up rain, sprinkling or puddle 
water from the trackway. Powdered or 
granulated snow, becau se of its entrance 
in quantity, may find some weak spot 
in the insulntion, but ordinary snow­
flakes, rain or mist nre usually Ynpor­
ized before they can do any harm. The 
existing screens and filtera cannot be 
considered ns air purifiers but rather 
as catch-alls for lnrge obstructions. 

It is generally best to take air fro 
inside the car, but as two motors r 
quire 10 to 15 cu.m. per minute, speci 
means would be required to avoid u 
comfortable drafts for the passenger 
For motor-cooling, it would not be d 
sirable in winter to draw warm ai 
from the interior. Dresden is experi 
menting in the other direction by send 
ing warm air from the motors int 
the car. · 

The companies replying stated th 
they o,·erhauled these motors nt thci 
customary car-overhaul .periods, whic 
varied from 27,000 km. (16,740 mile! 
to 60,000 km. (37,200 miles). The onl 
item 11tated by some as tending towa 
more upkeep was a slightly grea 
wear of the brushes. The best meth 
for cleansing the motors was said to 
that of blo";ng them out with com 
pressed air at the time of rcgulnr over 
haul. Intermediate clcansings wer 
mostly unnecessary. 

While the self-,•entilated motor i 
not yet nll it should be, it ii;, in th 
writer's opinion, the type most like! 
to be the street railway motor of th 
future. 

Track tandards in Central Europe• 
BY PAUL GOETZ 

llanaser Lelp1ls Street Railway, 1Alp1ls, Germany 

A LTHOUGH the replies to a ques-
1"1.. tionnaire on track standards pre­
pared by the writer were more thnn a 
year and n hnlf old (owing to post­
ponement of the 1923 convention) and 
often Incomplete, it has been possible 
to present some interesting (acts, which 
are summarized as follows: 

Track Gage - The prevalent gage, 
particularly in the larger cities, is 1.435 
m. ( 4 ft. 86 in.) as shown by the fact 
that of the 5,857 km. (3,631 miles) of 
route operated by 42 replying manage­
ments in Germany only 1,689 km. 
(1,047 miles) was of narrower gage, 
usually l m. (39.4 in.). In Austria, the 
ratio in favor of standard gage was 
almost 10:1, four users operating 653 
km. (405 miles) of standard gage 
agairoit three undertakings with 64 km. 
(39 miles) of narrow gage. 

In Czechoslovakia, only one operator 
with 15 km. (9 miles) had standard 
gage, the other five totaling 78 km. 
(48 miles) were of narrow gage. The 
one Danish property replying had 168 
km. (104 miles) standard gage. The 
six Swedish properties totaled 273 km. 
(169 miles) standard gage. Three Nor­
wegian systems totaled 37.7 "km. (24 
miles) standard, while one.property had 
11 km. (7 miles) meter gage. On the 
three Dutch lines totaling 298 km. 
(185 miles) only 2 km. (1.24 miles ) are 
narrow gage. In Switzerland, however, 
nine roads totaled 184 km. ( 114 miles) 
meter gage, as the only standard gage 
route reporting was the cross-country 
Thurgaubahn with 43 km. (27 miles). 

Rail Sections-The reports on rail 
sections gave 4,845 km. (3,004 miles) 
of route in grooved mil and 1,010 km. 
(626 miles) in T-rail, but this shows 
but a small part of the picture. The 
s tandard practlce in all the countries 
included is to u, e grooved rail:; in pa,·ed 
construction. In Berlin and other cities 
new streets are pnrkwayed in ord :ir to 

permit open track, T-rail construction 
Light rail is going out, the forme 

minimum weights of 20 to 25 kg. pe 
meter ( 40 to 60 lb. per yard) bein 
replaced by raib weighing 30 to 35 ki: 
per mc~r (60 to 70 lb. per yard) an 
more. 

The unnecessarily large variety o 
rail sections ls deplored. During th 
war the properties naturally were gla 
to get anything they could. They have 
howc,·er, since failed to take advanl.ige 
of the post-war possibilities in mnking 
use of adopted standards and conse 
qucntly saving money. The non-Ger­
man properties show a better realiza­
tion of the advnntagcs of standard rail 
sections. 

A noticeable tendency is the prefer­
ence for rails as high as 180 mm. 
(7 in.) as the most practicable (or 
block pa,·ing as well ns for asphalt and 
wood paving on concrete base. It is 
poor economy to use a lighter section 
on routel! with spnrse traffic, inasmuch 
as the weight of the rail should ht­
determined more by the weight of the 
car nnd the depth of the pa,;ng. 

Provided the rails arc welded and on 
good foundations, there seems no good 
reason for going to sections of 200 to 
210 mm. (say 8 in.) height. Sbo 
lengths of 200-mm. mil have been laid 
nt Dusseldorf, Hamburg and Kiel; and 
of 210-mm. rail l\t :Munich. The last 
construction, although using steel tie• 
and concrete foundation, does not show 
better resistance to wear than track 
in other large cities. Berlin still ha.• 
160-mm. (6.4-in.) rail on 90 per cea1 
of its routes, but since the beginning of 
1923 it ha:; been installing 180-mm. 
(7.2-in.) rail. 

Another tendency is toward the u~e 

"Ab11tract ot a pa~r bt'tore the lnte-r• 
natlonale,r Strust-nbl\hn und Kle,lnb&bn 
\"ert'ln. Homburg von dl'r Hllhl!, St-ptem~r. 
1924. 
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of shallower and narrower grooves, 
which is helpful in securing more prac­
ticable special work. This is true on 
both German and non-German prop­
erties. 

Welded Joints-In welding new rail 
the most common practice is to use 
thermit. Electric welding is preferred 
for old rail, although the same success 
would be obtainable on new rail. Elec­
tric welding is the only practicable 
method for "dutchmen" or similar 
heavy repairs. A pre-requisite for the 
success of welding is well-schooled 
labor. Welding is most common in 
Germany, Denmark, Switzerland and 
Norway. Hitherto the latter two coun­
tries have used thermit only, but the 
Sv.;ss will use electric welding in the 
near future. 

Special mechanical constructions 
have not found general acceptance, 
!though the Melaun and Hesse joints 

respectively are in proponderant use at 
Berlin and Vienna. A summary of 
mechanical and welded joint practice 
hows that on the German properties 

per cent of the joints were mechan­
ical and 19.4 thermit, the rest being 
lectric weld or special. Austria has 
1.3 per cent mechanical and 2.8 per 
ent thermit, the rest being special. On 
he Czech properties the proportions 
·ere 87.8 per cent mechanical and 12.2 

r cent electrical. 
The following countries have been 

using thermit on all new work since 
912, so that their present ratio of 
hermit alone now stands: Sweden, 14.1 
er cent; Norway, 43.85 per cent; Hol­

and, 7.1 per cent; Switzerland, 40.1 per 
ent. All the rest is mechanical except 
.31 per cent electric welding in Sweden 
nd 0.39 per cent in Holland. 
Special Work-The standardization 

f special work has made great prog­
ss, the standard curvature for 
·tches is on a radius of 50 m. (162 ft. 

in.). In Germany, 74.4 per cent (43) of 
he reporting operators used the stand­
rds in varying degrees; in Austria, 
7.5 per cent; in Czechoslovakia, Swe­
en and Holland, 66.6 per cent; in 
witzerland, 80 per cent and in Nor­
ay 100 per cent. 
Curved track usually ranges from 10 
20 per cent of the total route length, 

xcept in the older cities which have 
any narrow and twisting streets. 
eidelberg leads with 50 per cent, but 

ven so large a city as Hamburg attains 
0 per cent• of curves. Munich has 
urves of as little radius as 13 m. 
42 ft. 8 in.). The effect of curvature 
n life is not ascertainable because of 
he wide difference in conditions. Much 
f the trouble due to excessive curva­
ure is said to have resulted froin 
lindly following the original horse­
raction layouts. The author believes 
hat conditions can be alleviated if 
ff'ort is made to secure the narrowing 
f sidewalks, the cutting off of comers, 
e right to lay tracks other than 

bsolutely parallel to the curb, etc. 
Retention of Block Paving in Rail 

trip - There is a tendency toward 
onolithic paving, but there seems no 

son why it should be necessary to 
se such paving between and alongside 
e rails. The asserted advantages of 
onolithic asphalt and wood block pav­
g do not compensate for the greater 
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difficulty of keeping the track struc­
ture well drained and free from up­
heavals due to freezing. In the first 
instance the demand for a concrete sub­
structure means that the line is out of 
service for quite a period during the 
setting; and in the last instance, the up­
heaved substructure leads to excessive 
maintenance and a solid substructure 
transmits vibrations to adjacent houses. 
The elastic type of substructure using 
well-drained broken stone anl -block 
paving, is to be preferred. 

This discussion does not apply to all 
of the reporting countries, but rather 
to Germany, Austria, Switzerland, Den­
mark and to Zagreb, Jugoslavia. Nor­
way, Sweden and Holland use block 
paving chiefly, while some Swiss cities 
have macadam. It is observed that 
quite a number of railways use but one 
layer of concrete into which the rails 
are bedded directly. It would be 
cheaper in construction, and also easier 
to replace rails, if they were set on a 
layer of concrete only 2 to 3 cm. ( 0.8 to 
1.2 in.) thick in combination with an 
asphalt mixture around which a second 
layer of concrete would be poured. The 
use of cement to solidify the substruc­
ture is considered an unnecessary ex­
pense because careful work will pro­
duce uniform density with broken stone 
substructure and block paving. 

The experience of a majority of 
operators is against the use of rigid 
track with concrete base. On the other 
hand, the Vienna Municipal Street Rail­
way has had 10 years successful experi­
ence with absolutely rigid track; partly 
because of the excellent drainage. Of 
course, such construction requires ex­
ceptional skill and is doubtless expen­
sive. In the first Vienna construction, 
the rails were set in reinforced con­
crete. The substructure was of a good 
mixture, but a still richer mix was used 
for the second layer which was carried 
to a height of 10 cm. (3.9 in.) above the 
base of the rails. Then followed a sand 
cushion and asphalt base for paving 
block 20 cm. (7.8 in.) high. In a later 
construction, the concrete was rein­
forced directly around the rail base be­
cause the rails were of greater height 
than the paving block. It is question­
able whether such · track could be 
readily_ built on pre-existing concrete 
substructure. In any case it is not 
believed that any known concrete con­
struction can guarantee the undisturbed 
position of the rails during the period 
of their useful life. 

The cost of maintaining the sub­
structure and paving in the track strips 
and of street cleaning therein is almost 
universally borne by the street rail­
ways. Only three properties, all in 
Germany, reported the use of com­
pressed-air for breaking up concrete. 
One Danish operator has ordered such 
equipment and one Swiss operator con­
templates a trial. 

Central Association 
Annual Meeting 

T HE annual meeting of the Central 
Electric Railway Association will 

be held at the Miami Hotel, Dayton, 
Ohio, Jan. 8 and 9, 1925. The program 
is being prepared and will be published 
in a later issue. 

European Progress with 
Magnetic Track Br~kes * 

BY JORGEN F . s. BARTH 
Manager Christiania Railway, 

Christiania, Norway 

T HERE was a time when cars were 
so small and light that all braking 

cou!d be readily done by hand. As 
vehicles grew larger and heavier, im­
proved hand brakes such as the Ackley 
and Peacock types were adopted. 
(Short-circuiting brakes were also 
added.-Eos.) Next came the mag­
netic track brake which was free from 
the handicap of a wheel brake on 
slippery rail. 

The first magnetic brakes appeared 
some 20 years ago. They were fed di­
rec~ly from the line through a separate 
switch and were used chiefly for 
emergencies. Their stops were so 
abrupt that one might say the place of 
danger had been transferred from out­
side to inside the car. To overcome 
this defect, most magnetic brakes are 
now wired into the short-circuit brak­
ing contacts of the controller so that 
they go into action gradually. The last 
braking circuit contact is arranged to 
take line current direct in order to per­
mit emergency stops. 

To obtain definite information a 
questionnaire was mailed to 244 mem­
bers, but as only 29 replied, it may be 
assumed that no more than the latter 
number are using magnetic track 
brakes. These operators have a total 
of 5,342 motor cars and 3,607 trailers 
of which 1,113 motor cars have mag­
netic brakes and 141 trailers are so 
equipped. Only three operators use 
magnetic track brakes on all of their 
motor cars. The range of braking 
effort is between one-half and three­
fourths of the car weight. 

These brakes always are operated 
independently of the wheels. The gap 
between shoe and rail ranges from 3 
mm. (0.12 in.) to 20 mm. (0.8 in. 
Maintenance is trifling as it consists 
chiefly in replacing worn shoes. Zurich 
was the only undertaking which re­
ported otherwise. One operator gave 
his rate of shoe wear as 1 mm. per 
1,000 km. (620 miles). Nine operators 
were of the opinion that the magnetic 
track brake was less injurious to the 
motors than a sh·ort-circuiting wheel 
brake the others expressed no opinion. 
Only five operators observed any rail­
tread wear ascribable to the use of the 
magnetic shoes. Some operators who 
also use air brakes, said that the latter 
were satisfactory but cost more to 
maintain than magnetic track brakes. 

On the Christiania Railway three­
car (one motor and two trailers) trains 
totaling 51 metric tons loaded are 
standard. The following advantages 
of magnetic track brakes have been 
found: 

1. Powerful braking without dis­
turbance to passengers. 

2. Failures a:r:e very rare. 
3. Skidding (locked wheels) is im­

possible. 

• Abstract o! a paper before the Inter­
natlonaler Strassenbahn und Klelnbahn 
Vereln, Homburg von der Hllhe, Septem­
ber, 1924. 



856 

4. The chief maintenance is replace­
ment of Rhoes; but the saving in wheel 
and wheel-brake shoe wear more than 
equals this upkeep. 

5. Sand has been cut 50 per cent; 
and it is used only on up grades. 

6. To assure this extra-powerful 
braking, the motorman need only move 
his regular brake handle somewhat 
fnster. 

7. The motorman enjoys the confi­
dence of complcto braking control. 

8. Accidents are reduced and money 
saved thereby. 

9. There is less strain on the motors. 
10. Rail corrugntion is perceptibly 

decreased. 
Of course, these advantages are not 

obtained for nothing. The extra rail 
wear seems to amount to U per cent of 
the track upkeep. There ill also some­
what less braking current available for 
car heating compared with ordinary 
short-drcuit braking, but it is hoped 
to improve this by some changes in 
connections. It may be added that the 
Christiania property is in a country re­
quiring car heating some five months 
in the year. Fog, ice, snow and leaves 
also make the braking problem unusu­
ally arduous. 

Correction of Headway 
Inequalities• 

f B Y A LF.XA1'Dt::R PATZ 
::11nnng<'r ot the Jludnt>t•11I ~lr,•f'I llnllwnys, 

Dudnpul, Czc<"ho~lovakla 

0 NE ~f the important duties of the 
trnffic director is to devise methods 

of keeping headway inequalities on 
combination routes within the lowest 
possible limits, aside from con1,,restion 
or equipment defect causes. Thill sub­
ject requires the use of higher mathe­
matics to show the relntive poll<itionll of 
moving cnrs of different runs on a 
section common to all. 

As an exnmplc, take Rakoczy Street 
which had been served by 12 routes 
having individual headways of 15, 121, 
12, 11, 11, 10, 10, 10, 9, 9, 8 nnd 8 
minutes rcspccth·ely. The combined 
service had cars bunched at some 
places and excessive spread nt other 
places, giving an irregularity index of 
74.5 per cent. By using 10 minutes as 
a base headway and dropping out cars 
here nnd there, the irregularity index 
was reduced to 34.7 per cent. 

Jn rush hours, the service should be 
increased in even multiples by going to 
a 5-minute headway to double the serv­
ice, to 3i minutes triple the service, to 
21 minutes to quadruple the service, to 
2 minutes to quintuple the service and 
so on. On the other hand, an even 
interval during hours of reduced serv­
ice cnn be secured through dropping 
every eleventh car to attain an I I-min­
ute headway, every sixth car to attain 
a 12-minute headway, every fourth 
car and fifth car alternately to attain 
a 13-minute headway, etc. A IO-min­
ute base headway is recommended be­
cause it is also easier for the public to 
remember the local time points as be-

• AhMtracl ot a pal)('r bdore lhe Jnter­
nnllonalcr Slrnsscnbahn und Klelnbnhn 
Vercln, Homburg ,·on der lHlhe, Scp1ember, 
192 ◄. 
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ing l, 2, 3 or more minutes beyond 20, 
30, 40 minutes, etc. 

To minimize the piling up of cars 
through any cause whatever, delayed 
motormen are instructed to report im­
mediately upon r·caching a terminal 
whether troubl<' on other cars was re­
sponsible. These reports are treated 
as a check upon the report of the 
motorman whose car was at fault. A 
higher standard of care is necessary 
for those cars that are regularly run 
through congested districts. Pull-in 
records arc divided according to the 
two chief types of cars inherited from 
the predecessor private and municipal 
properties. 

A most helpful step to\\•ard mini­
mizing breakdowns on the line is 
found in the practice of posting com­
parative delay records of the different 
carhouses every four weeks, the divi­
sion oC troubles showing whether the 
delay was due to defects in equipment 
or in operating methods. An efficiency 
bogey ill set up Cor each type o{ equip­
menL Carhouscs which exceed the 
nveragc delays arc termed "poor" and 
those which fall below the average are 
termed "good." 

The operating points on which each 
depot is judged include the following: 
De,•iation from !!Chedule; man shortage 
and miss~; collisions with own cars; 
collision! with other vehicles; damage 
to current collectors through taking 
switches improperly, etc.; accidents. 
Tho equipment defects are classified as 
follows: Motors; control and resist­
ors; circuit breakers and fuses; current 
collectors; miscellaneous electrical 
equipment; wheels and axles; braking; 
bearings; draft rigging; fenders; mis­
cellaneous mechanical equipment; car 
scarcity. 

In consequence of this searching 
four-weekly comparison of personnel 
and maintenance standards, the origi­
nal average of 16.6 minutes delay per 
car or train per diem has been lowered 
to 2.6 minutes. 

Midwes t Association to l\lect 
in St. Louis 

AXNOUNCEMENTS have been sent 
out by Secretary J. A. Weimer, 

that the midyear meeting ol the Mid­
west Electric Railway Association will 
bo held in St. Louis, Mo., on Nov. 24 
and 25. 

Many questions of importance to the 
electric railway industry in general, 
and particularly to those properties in 
the territory covered by the associa­
tion, will be discussed at this meeting. 
The detailed program of the two-day 
session will be announced later. 

National Highway Traffic 
Association 

T HE annual meeting of the Nationnl 
Highway Trame Association will 

be held in the new clubhouse of the 
Automobile Club of America, 12 East 
53rd Street, New York City, on 
Tuesday, Dec. 2, 1924. Two ses­
sions will be held, the first beginning 
at 2 :30 and the second at 8 p.m. A 
dinner open to the public will be served 
at 6 p.m. in the Grill Room. Requests 
for dinner reservations should be sent 

to Elmer Thompson, secretary, Auto 
mobile Club of America. 

The subjects to be con!l<idered in 
elude: "Solutions of the Parking Prob 
)em in Congested Districts of )lu 
nicipalities"; "Enforcement of Trafli, 
Regulations by Utilization of a Polic, 
Traffic Bureau"; ")lethods of Increas 
ing Traffic Capacity of Streets" ; "Stat, 
Fees for Commercial Motor Vehicle 
as Private and Common Carrie r,-;" 
"Regulation of P<.>destrian T raffic." 

Eng ineers Will Discuss New Yori 
City Tra ffi c Problem 

A JOIXT meeti ng of the Xew Yori 
section of the American Society o 

Civil Engineen; and t he )letropolita1 
section of the American Society of )le 
chanical Engineers will be held in thE 
auditorium of the Engineering Societie: 
Building, 33 West Thirty-ninth Street 
New York City, on Wcdnei-day e\'cning 
Nov. HJ, at 8:15 p.m. 

The traffic problem of the city " ; l) be 
the i-ubject of the evening. Those whr. 
are on the program to speak are )(ayo1 
J. F. Hylan, Richard E. En right, poli~E 
commissioner; Joh·n Kenlon, chief ol 
the N<>w York City F ire Depa rtment, 
)tajor Elihu Church, trans portation en­
gineer Port of New York Authority, 
and C. W. Leavitt, consulting engineer. 

Preceding th~ meeting the members 
of the sections will meet fo r dinner Kt 
the Building Trades Employers' Asiio­
ciation, 34 West Tiiirty-th ird Stn•et. 
Dinner v.;)) be served at 6.30, so that 
those attendinv. can reach the Engi neer 
ing Societies Building in time for thl.' 
moving picture!! which will precede th< 
"regular meeting. 

American 
Association News -

:'tletropolitan Section Has 
Enthusiastic .Meet inJ,'!' 

T HE ~l etropolitan Community St>c­
tion of the American Electric Rail­

way Association met In Xew York on 
Nov. 7. with an attt>ndnnce of more than 
500. The principal :speaker of the e\·t· 
ning was E. F. Wickwire, vice-president 
Ohio Brass Company, whose !l<ubjcd 
was "Friend)yizing," and who!!e talk 
was enthusiastically received. 

This was followed by motion piclul"f' 
films prepared by the New York T ransit 
Commission, entitled "The Strap­
hanger," and iihowing the crowded 
conditions of the subways and the 
problems confronting the companies in 
trying to soh·e the difficulties. 

The membership committee reported 
a total enrollment of 569 members, but 
later it wa!I announced that the mem­
bership committee's report was made 
up at 5 o'clock and that since then 
up to 8 o'clock the enrollment had in­
creased to 650. 

This is the i=econd meeting of the 
Community Section and the enthusia!lm 
seems to bear out the feeli ng of Presi­
dent Thomp~on that the membership 
will soon reach the 1,000 mark. 
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The News of the Industry 

Commission Has Right 
Over Fares 

t'ictory for Virginia Railway & Power 
Company in Decision of Commission 

O,·er-ruling City's Fare Plea 

Objections of the city of Richmond 
o the fixing of rates and valuation of 
iroperty of the Virginia Railway & 
l>ower Company by the State Corpora­
ion Commission have been overruled 
~ an order entered by the commission. 
t was the unanimous opinion of the 
,,mmission's members that that body 
al! the right to value the power com­
any's property and fix rates over the 

~a.ction Jines, despite franchise pro-
1s1ons. 
The order over-rules the petition of 

~e city to dismiss the recent request of 
~e company for such a valuation in 
he Richmond division. It also over­
lU1es the city's demurrer in the case. 

The company has been ordered by 
he commission to proceed at once to 
~bmit facts and evidence bearing upon 
he value of its property for rate-mak­
~g purposes and otherwise proceed in 
'1e case in accordance with its petition. 

Of the importance of the case the 
ommission said: 
The case Is one of great Importance. and 

,at It Is not free from difficulty and doubt 
manifest from the divergent views en• 

rtalned by learned counsel on each side 
,id the copious and able briefs flied, but 
e feel that, under the law, there Is a 
enary Jurisdiction In the commission, and 
e feel confident that such a holding Is 
,n<l uclve to the best Interests of the State 

Ylrglnla and the people thereof gen­
ally. 

Jurisdiction of the commission was 
ttallenged by the city of Richmond on 
~ur grounds, as follows: 

I. That all or the four main fran­
,1s~s granted to the predecessor com­
,ni,-s of the petitioner, and the extensions 

these franchises. constitute Inviolable 
nlrncts for the fixing of rates during 
e lire of the franchises binding upon the 
111e and protected by the federal and 

;ale constitutions 
2. That the General Assembly has 
~t•·d the city with authority to prescribe 
d1 ratei< within the proviso of section 
6 < h) or the Constitution 
3. 'rhat the matter Is res adJud/,cata as 
IW£'en the city and the Richmond l'as­
ni;-cr ~ l'owcr Company, predecessor of 

,.. JU·! 1tion,,r, and between the city a nil ,P ltit-hmond Tracllon Company, predeces­
r or the petllioner. 
~ That lhe comvany is precluded by 

IOJlP<·l or by waiver from litigating the 
~"•lion before Oct. 10, 1924. 

The commission took up each of 
ese contentions in turn and disposed 

' it. It said in effect that after very 
lreful consideration of the constitu­
onal and statutory provisions which 
~m to it to be pertinent and of the 
~ry able and comprehensive briefs 
led by counsel, that it has jurisdic­
on to make proper investigation and 
1 value the railway in Richmond as a 
hole, to determine whether or not the 
ltisting rates are just and reason­
>le, and if it finds them unjust and 

unreasonable, to fix rates which are 
just and reasonable. 

In addition to disposing of the four 
contentions previously noted the com­
missio~ ~et down the following general 
propos1t1ons: 

1. The tendency of the decisions all over 
the country, Including Virginia, has for 
some time been, and ls, toward recognizing 
the pollec power of the States as to rates 
of public service corporations as largely 
Inalienable. 

2. A like tendency has recognized and 
does recognize, the advisability in the In­
terest of the public of a central, unified. 
uniform and general control as to rates. 

3. As lo rates of a clly transpartatlon 
company and rates of many other city 
public utilities. there is manifestly more 
definite Interest In the people of the State 
generally In the former than the latter. 

4. Every practical consideration, In view 
or the complicated situation In the city of 
Richmond, as well as considerations oC con-

venience and public policy, lead to the 
conclusion that there should be a general 
and uniform control as to rates oC trans­
portation In the city of Richmond, and 
where reason clearly demands a certain 
course, the law, which Is based on reason 
and exists for the general welfare and the 
best interests of all, will generally be Cound 
to follow. Certainly the law should be held 
to follow the dictates of reason and policy 
and the interests of all the people, unless 
it clearly Is contrary to such dictates. 

The petition of the company asking 
the commission to determine the "fair 
value for rate-seeking purposes of its 
transportation system in Richmond 
and extending into Henrico and Ches­
terfield Counties and to fix such rates 
and charges as shall be just and rea­
sonable" was filed on April 17. The 
city filed a petition asking that it be 
made a party defendant on May 7 and 
a demurrer on the same date. 

Jitneys Made a Political Issue 
Springfield Operators Profess to See Opportunity to Return by Election 

of Mayoralty Candidate Favorable to Them-Railway Now Oper­
ating Buses and Is Prepared to Expand Co-ordinated Service 

T HE transit situation in Springfield, 
Mass., presents a picture of seem­

ing contradictions. Not since last May 
have any buses been run in that city 
in local service except by the Spring­
field Street Railway. At that time 
Mayor Leonard put into effect his rule 
against jitney operation. A year ago 
he said that he would do this, so that 
the jitneys had lived only on sufferance 
since that time. A trial was made of 
operation on a plan of voluntary con­
tributions, but this was merely a ges­
ture. The jitney men felt that there 
was no hope for escape from the ruling 
of the transportation board, made up 
of five members of the City Council and 
the Board of Aldermen, but the jitney 
men were determined to compel resort 
to the law on the part of _the city 
oflkials. 

While jitney competition with the 
Springfield Street Railway was lively, 
it never reached proportions attained 
in some other cities. It is estimated 
that only about 5 per cent of the total 
number of passengers hauled in the city 
were handled by the jitneys. The 
jitney men contend, of course, that this 
business was largely created by them. 
Too many variable factors apparently 
enter into the case to determine defi­
nitely whether this contention is cor­
rect. In any event, even spokesmen for 
the jitney men admit that the service 
they gave was not all that could be 
desired either as regards headways or 
typE,s of vehicles operated. Better buses, 
they say, would have been put into 
service except for the threat of their 
complete expulsion from the city, which, 
like the sword of Damocles, hung over 
their heads a year. Opponents of the 
jitney are not so sure of this. 

The bus men made their fight before 
the Mayor and lost. Mr. Leonard 
proved obdurate. One thing has been 
established beyond doubt. The Mayor 
is determined. He is not contemptuous 
of public opinion, but he is a man of 
decided opinions. A minority, organized 
or unorganized, has no terrors for him. 
Both friend and foe pay him tribute on 
this score. On more than one occasion 
he has brought down upon his own head 
the scorn of a particular part of the 
public which he has opposed, but in every 
instance the general opinion is that his 
public acts have been grounded on the 
conviction that he acted in the best in­
terests of the city. On the other hand, 
partisan politics is charged by the jit­
ney interests against the members of 
the Transportation Board or a major­
ity of the members of that committee. 
This charge is, of course, stoutly 
resented by the members of the board. 
The board merely concurred with the 
Mayor in his decision that "the com­
petition of independent jitney buses 
must be eliminated for the public wel­
fare." 

Anyway, the whole matter has got 
into politics. The local election in 
Springfield does not occur until Dec. 2, 
but the events incident to the national 
election on Nov. 4 were in some cases 
overshadowed by the impending local 
primaries which follow closely upon 
that event. Mayor Leonard has no 
desire to remain in public office, so 
that as an issue his recent acts do not 
enter into consideration except in so 
far as his successor might be inclined 
to follow the course of action by him 
which has resulted in the elimination of 
the jitneys. 

In the early stages of the campaign 
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there were three prospective candidates, 
Josiah Denrborn, present city solicitor 
under l\layor Leonard, and Fordis C. 
Parker, chairman of the Board of Pub­
lic Works, both Republicans, and Rich­
ard J. Tnlbot, counsel for the jitney 
men, an independent in politics nnd at 
various times a Republican and a pro­
gressive follower of Roosevelt. Every 
one knows where l\lr. Talbot stands. 
He is for the jitney, first, last and all 
the time. Necessarily, he is a partisan. 
He is probably not the radical partisan 
that some of his opponents are inclined 
to mah him out to be. It is certain 
that he wi11 run for office. He may run 
as a Democrat if he gets the indorse­
ment of that party, but run he will in 
any event. He can run as an Inde­
pendent, for he has canvassed the situa­
tion and has indorsements sufficient to 
assure him the right to run. If he 
runs independently, Mr. Talbot will 
make the issue one of better transpor­
tation, meaning, as he secs it, that the 
jitneys have a place in the transporta• 
tion field of that city. He says the 
jitneys are willing to go back at a 6-
cent cnsh fare with five tickets for 25 
cents. The jitneys formerly charged 
7 cents. This Is the same fare that ·w11s 
charged by the railway, but since the 
Increased pny was awarded to the rail• 
way men, the railway fnre has been 
made 10 cents cash, with three tickets 
for 25 cents. 

Mr. Parker has promised that In the 
event of his nomination by the Repub­
li.cans he will have nn expert appointed 
to look into the transportation situ­
ation, and that IC a report Is made to 
the effect that the Springfield Street 
Railway is not doing all ln its power 
to afford proper service, he will favor 
the return of the jitneys. Mr. Dear• 
born, tho other candidate, did not at 
first commit hlm!!elf to any fixed policy 
with respect to transit matters, but In 
a speech which he made on Nov. 3 
indicated that he believed in the neces­
sity of preserving the railway. He 
thought that a city-wide committee 
should be appointed to determine the 
minimum number of additional buses 
required for reasonable transportation 
and that the railway should be afforded 
a chance to indicate its own willing­
ness to meet the situation failing which 
licenses should be issued to the jitneys 
up to the number of vehicles regarded 
as necessary. At the Republican caucus 
on Nov. 11 l\lr. Parker wns nominated. 
The Democratic primary is on Nov. 14. 

But the story isn't all one-sided. 
Stories of this kind seldom are. The 
province of the outside observer is to 
write about them dispassionately. In 
the eyes of the participants, however, 
this he seldom does, for either one side 
or the other nnd sometimes both sides 
see matters through a glass darkly. 
One thing is certain above nil others, 
the spirit of civic consciousness in 
Springfield is very highly developed. 
In ,iew of the contro,·ersy over the 
right to run jitneys, this statement 
might at first be regarded as a con­
tradiction, but it is nevertheless true. 

As the railway sees it, the bus prior 
to last May was sucking its life blood. 
The story of increased railway oper• 
ating costs in recent years is an old 
one. As proof of the correctness its 
contention of the narrow margin which 

has been left to it on which to operate, 
the railway cites the verdict favorable 
to it by the State Department of Pub­
lic Utilities permitting it to increase 
fares. This increase was put into effect. 
on Sept. 21. Previous to that time 
the fare was 7 cents. Fares were 
advanced with the sanction of the state 
body only after an arbitration award 
had been rendered increasing the pay 
of trainmen. Riding has fallen off, 
but an opportunity hos not yet been 
afforded to determine what. the real re­
sults are likely to be. At any rate, the 
railway agreed a long while ago to 
put in buses, and this it has done. At 
the present time it is operating nine 
up-to-date buses (one Stewart, one 
Yellow Coach, one Selden, four Gar­
fords, one Federal and one White) 
on four routes giving adequate service 
to territory in which the railwny lines 
do not operate. A general system of 
transfer is in effect which permits rid­
ing in one general direction, and cars 
and buses alike exchange transfers. 
The fare on the buses ls the 11ame as on 
the cars. 

The railway stands committed to an 
extension of this program of co-ordinn­
tion. Its contention is that it does not 
fear eompetition, but that competition 
menm1 operation of two s:,.·stems of 
transport under the same conditions. It 
has nbout 195 miles of track. Prac• 
tlcally nil of ihe ,-arious lines are 
operated o\·er a stretch of ~lain Street 
extendinlt' from Carew to State Street, 
a distance of about n mile. The sched­
uled running for this stretch through 
the center of the business district dur­
ing the rush hours is 12 minutel, but 
this is seldom achieved, and on stormy 
nights 30 minutes is frequently taken 
to make this run. The rail"·ay would 
1orladly reroute some of its lines, but aa 
Main Street is tho principal business 
artery, the commercial interests hn,·e 
frowned on any such proposal. 

This is just one of the contradictions 
in the situation to which reference was 
made in the beginning. The general 
feeling is that the railway did well to 
continue for as long a time as it did 
on a 7-cent fare. 

The attitude of Mavor Leonard and 
the Trnnsportation Board must be 
taken as reflecting public opinion, the 
proponents of the bus to the contrnry 
notwithstanding. Critics of both arc 
to be found, however, in all ·walks of 
life. It is no reflection upon the bus as 
n vehicle of transport to sny that mnny 
hsrsh words were said about that 
vehicle as independently operated. 
There is a supervisor of trnffic to look 
after things in the interest of the city, 
but many of the buses were not up to 
date nnd they were generally operated 
indifferently. To this the 11pokesman of 
the jitney men, as said before, replies 
that the threat of compulsory suspen­
sion which hung over the hends of the 
jitney men militated against their 
doing much better. 

Business men everywhere express the 
hope that. the coming election will 
result in the matter being settled for 
all time. They are not optimistic of 
that outcome, but the genernl opinion 

· is that the people are too we11 informed 
to permit the jitneys to return on any­
thing like the basis upon which they 
were formerly run. 

One-Man Car Issue at Dayton 
Before Court 

District Judge Smith Hickenlooper 
on Dec. 1 will hear a motion filed by 
City Attorney J. B. Harshman of Day­
ton, Ohio, asking the dismissal of the 
case ngainst the use of one-man can 
in Dayton on the grounds that no fed­
eral question is involved. 

The five railways operating the cars 
in Dnyton secured a temporary injunc• 
tion against the city in the federal court 
the latter part of Janunry, 1924, and 
the case has been pending since. 

At the election in Dayton on ~ov. 2, 
1924, residents of the city voted to dis• 
continue the one-man car service in 
the city. An ordinance was immediately 
drafted giving the railways 90 days in 
which to organize the two-man car 
system. Another extension of 30 days 
was granted. This put off the date of 
the discontinunnce to Feb. 1, 1924. 
Upon a petition filed in the federal 
court by attorneys for the companies 
11 temporary injunction was granted 
restraining the city from enforcing the 
ordinance until the case was settled. 

Rapid Transit Ref crcndum 
Suggested for Chicago 

A resolution for a referendum of 
Chicago voters In February on the sub­
ject of a city-built subway has been 
introduced in the Chicago City Council 
by Aldermnn Kostner. He expressed 
the belief that the administration would 
be unable to get nny of its numerous 
transportation plans read:,.· for the Feb­
ruary ballot because of the intention to 
pass on all details firsL He want.;; 
ttimply a vote which might be construed 
as a mandate to build some kind of tube 
system under downtown Chicago, and 
his preference i11 for one linking with 
the elevated and surface lines at thct 
north and south ends of the loop. 

Fares Cut in Fi tchburg 
to Sti mulate Hiding 

Officials of the Fitchburg & L<-omin­
ster Street Railway, Fitchburg, !\lass., 
t:avc announced that the fare reduc­
tion on the so-called Southside lines of 
the company has been approved by the 
Department of Public Utilities and has 
been put into operation. The same re­
duction has been put into effect. on the 
Wcetside line in Leominister. Pa1,scn• 
gen. i;till pay n 10-cent fare, but they 
recei·:e a return check. If the check 
is used the i;ame day it is issued 
patrons make the round trip for 10-
cents, instead of 20 cents. No trans­
fers are i!isued and the check is good 
only for that line. The reduction in 
fl're is an experiment. It will not ho 
continued if riding on the line is not 
1,timulated. 

New Fare in Force in Boston 
The Boston Elevated Railwa~r put its 

6-cent fare into operation on Nov. 5 
on its short-haul lines. On the bus 
lines operated by the elevated addi­
tional steps have to be taken to instJl? 
the G-cent fare, it being necessary ~ 
obtain the consent of the municipalities 
In which the bus lines operate. 
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Bus Tax Amendment Fails 
in California 

An amendment -to the constitution of 
Ca]ifornia designed to place bus com­
anies in that state on the same basis 
f taxation as the other public utilities 
as defeated at the recent elections. The 
easure lost by a vote of 75,000 out of 
total of 750,000. The amendment 

as sponsored by the California l\Iotor 
Carriers' Association. Its defeat is at-

"buted principally to the opposition of 
he farmers and local taxing bodies anci 
o the vote of a section of the public 
hat is said to have regarded the im­
ost as insufficient. 
"Amendment No. 1" as it was called, 
as officially designated on the ballot 
s "State Taxation of Highway Trans­

rtation Companies." It was pre­
ented by the association to the voters 
s a means of equalizing the taxes of 
us lines and putting them on the same 
asis of taxation as the other public 
tilities that contribute the chief rev­
nues of the State. 

It provided for the substitution of a 
tate tax 6n gross earnings for other 
axes to which the bus lines are now 
ubject but did not exempt them from 
he state gasoline tax. It would also 
ave maintained the present state rate 
f 4 per cent on gross earnings until 
he rate was changed by the Legisla­
ure. 

The Motor Carriers' Association now 
presents the interests of 677 motor 

ransportation lines in California-sub­
tantially the entire highway transpor­

tion industry that has been built up 
n the state within the past two decades 
nd which last year accommodated 
ore than 29,000,000 passengers. 

Pittsburgh Pass Puts Sunday 
Back on Traffic l\fap 

Nov. 2 was the _second Sunday of the 
'Sunday-only" pass of the Pittsburgh 

ailways. The results attained indi­
ted that all that was needed was to 

·ve the public of so large a community 
chance to understand what the privi-

ege meant. 
On Oct. 26 17,500 passes at 25 cents 
ch had been provided, but so great 
as the demand that most conductors 
ere sold out by noon. The number 
ctually sold was 15,179. This was 
qua] to 9.1 per cent of the receipts. 
n Nov. 2 pass sales amounted to 
3,168, or 18.8 per cent of the receipts. 

The company had already in opera­
ion a liberalized Sunday transfer cost­
ng IO cents or 20 cents for just one 
ound trip. The effect of the pass the 
rst Sunday was to cut the sale of 
hese transfers from a former average 
r 18,000-19,000 to 16,013. On the sec­
nd Sunday. despite the enormous in­
rease in the sale of 25-cent passes 
ood for any number of rides, 12,258 
pecials were sold. This itself was 
ouble the number sold before the 1.0-
ent transfer was liberalized to give a 
ull 81-cent ride on each side of the 
enter. It may seem curious that so 

many persons would not pay an extra 
niekel for unlimited service, but it is 
likely that even if the number of spe­
cials decreases there will still be a 
market for this particular transport 
bargain. 

The Sunday pass innovation has met 
with much praise from various ele­
ments of the public. Aside from the 
good-will effect, the revenue has shown 
a most gratifying increase. The sec­
ond Sunday, which really gave the pass 
its first opportunity, produced $42,786. 
This was $4,230 in excess of the same 
Sunday last year and $2,500 in excess 
of the average of the four Sundays 
preceding Nov. 2. 

Bus Bids Made in Indianapolis 
After pearly three hours of argu­

ments on th·e part of those who par­
ticipated in a recent public hearing 
the Board of Park Commissioners at 
Indianapolis has indicated that if the 
Indianapolis Street Railway does not 
submit a definite proposal for handling 
transportation on Capitol Avenue north 
of Fortieth Street within two weeks, 
the proposal of the People's Motor 
Coach Company would probably be ap­
proved. Robert 1. Todd, president of 
the railway, said a definite proposal 
will be submitted. Mayor Shank asked 
how soon each could begin OI!eration on 
Capitol Avenue. 

"I'll guarantee them in sixty days," 
:Mr. Bowman answered. 

"I'll guarantee them in thirty days,'' 
:Mr. Todd retorted. 

"This question of bus transportation 
is becoming seriou,s," Mayor Shank 
said at one point. "Everyone knows 
that without a street car system the 
city wouldn't be worth a nickel. How­
ever, I think that Mr. Todd should 
promise to give relief immediately to 
people in the north part of Indianapolis 
who demand some method of trans­
portation." 

$25,000,000 Rapid Transit Pro­
gram Outlined for Philadelphia 
Plans for a Chestnut Street surface 

car subway and transit service over the 
Delaware River bridge were outlined 
on Nov. 10 at a special meeting of th:! 
city's Transit Commission by Thomas 
E. Mitten, chairman of the board of 
directors of the Philaderphia Rapid 
Transit Company, who suggested that 
the city finance its construction. 

The plans provide for a subway under 
Chestnut Street from Fifth to Twenty­
third Street, where it would continue 
as an elevated line westward over the 
Schuylkill River, and thence on Sansom 
Street to Thirty-seventh Street. There 
would also be underground sidewalks 
from Sixth Street to Nineteenth. Mr. 
l\litten estimate<! the cost of the sub­
way at about $20,000,000 and the side­
walks about $5,000,000. He said if the 
city authorized the construction the 
transit company would undertake to 
pay the interest and sinking fund nece.s­
sary to retire the $20,000,000 during 
the life of fifty years, bonds to be is­
sued by the municipality. 

On Nov. 13 the company offered tc, 
spend $500,000 to build tracks acros~ 
the Delaware River Bridge and a loop. 
in Camden, to maintain those tracks, 
to provide equipment and to furnish 
service to and from Camdem at the 
same rates of fare and with the same 
transfer privileges that may prevail in 
Philadelphia, provided it received ex­
clusive operating rights. 

Municipal Bus System 
Knocked in Head 

New York City has no right to own 
and operate buses, Corporation Counsel 
George P. Nicholson stated in an offi­
cial report to the Board of Estimate of 
that city, Nov. 10. 

Comptroller Charles L. Craig, whose 
bills introduced into the Municipal 
Assembly recently to provide for city 
ownership and operation of buses were 
the reason for the corporation coun­
sel's report to the board, declared that 
Mayor John F. Hylan and his sup­
porters were attempting to intimidate 
the lllunicipal Assembly. He said that 
the corporation counsel's report was an 
effort to defeat his bus bills by con­
vincing the members of the local as­
sembly that they had no legal right to 
pass them. On Nov. 14 Mr. Craig 
again insisted that the city has the 
right to legislate on the bus matter 
just as the Legislature had this exclu­
sive right before the passage of the 
home-rule act last winter. Another 
hearing is set for Nov. 17. 

I. T. S. Line Renews Wage 
Agreement 

Employees and officials of the St. 
Louis Electric Terminal Railway, a sub­
sidiary of the Illinois Traction System, 
operating between St. Louis, Mo., and 
Granite City, Ill., via the McKinley 
Bridge, reached an agreement regard­
ing wages and working conditions at 
midnight on Nov. 7. The settlement 
calls for a continuation of the wage 
scale that expired on Nov. 1. 

The workers had demanded an in­
crease from 58 cents to 61 cents an hour 
effective from Oct. 1. Company offi­
cials held out for a decrease of 5 cents 
an hour. It was finally agreed that the 
old wage scale and working agreement 
should continue in effect until Nov. 1, 
1925. 

$9,531,204 in Subway Contracts 
Awarded in New York 

The Board of Transportation, which 
now is charged with responsibility for 
all new subway construction and rout­
ing in New York City, on Nov. 11 
awarded three contracts, aggregating 
$9,531,204, for the construction of the 
extension of the Fourteenth Street­
Eastern District subway from Boerum 
Street and Bushwick Avenue to Wyckoff 
Avenue and Halsey Street, 2.14 miles, 
in Brooklyn. The contracts, in ac­
cordance with the law, were submitted 
to the Board of Estimate for approval. 

To expedite construction the exten­
sion is to be built in three sections. The 
first section, 0.7 of a mile, was awarded 
to the Underpinning & Foundation 
Company for $2,733,227. The second 
section, 1.85 mile, was awarded to the 
Oakdale Contracting Company for 
$3,595,038. The third section, 0.59 of 
a mile, was awarded to the Oakdale 
Contracting Company for $3,202,939. 

Under the provisions of these con­
tracts the route will have to be suffi­
ciently completed for the operation of 
trains within twenty-eight months and 
finished entirely within thirty-three 
months from the time that work is 
commenced by the contractors. 
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First Hailway Bus Linc in 
St. Louis Opened 

The St. Louis Motorbus Comp:rny, n 
subsidiary of the United Railways, St. 
Louis, l\lo., opened its first bus line on 
Sunday, Nov. 9. The line operates on 
Natural Bridge Avenue from the end 
of the Natural Bridge division to Line 
Lawn in St. Louis County, intersecting 
the Union boulevard line and the Kirk­
wood-Ferguson division. 

For a 10-cent fare passengers are 
furnished a transfer to the United Rail­
ways city street cars, while street car 
patrons who dei1ire to transfer to the 
buses receive a transfer for an extra 
3-cent fare, as the city car fare is 7 
cent.-;. 

Four single deck buses constructed 
by the \Vhite Compnny have been in­
stalled on the line. Each bus holds 
twenty-nine passengers. The driver 
collects the fares as the passengers 
enter. 

Electrification and Motor Haul 
Data Sought by I.C.C. 

In its annunl report form, to be i;ent 
out to nil railroads nbout Dec. l and 
returned by l\larch, 1925, the Inter­
state Commerce Commission will re­
quest dnta on the use of electricity for 
motive power, and information regard­
ing gasoline-propelled railro:id cars. 
The commission will al!IO seek to find 
out the results attained with the ui<e of 
motor trucks by the compnniea ns sup­
plementing regular service. Some of 
the country's railroads, including the 
Pennsylvnnia, utilize motor trucks on 
ghort hauls. 

The mo11t recent available figures of 
the commlggion show that the eastern 
part of tho country has 286 electric 
locomotives in heavy railroad opera­
tion; the south hos 17 and the west has 
69. Most of the big railroads of the 
countrv have portions of their line11 
electrified now. 

Joint Operation in Texas a 
Success 

The Dnllas-Denton line of the Te:xai! 
Interurban Comp:iny has not produced 
the bu!line"s expected of it by the man­
agement. This statement is bnscd on 
return11 for the first month of operation. 
According to General l\lannger Richard 
Meriwether, the combined traffic is 
barely enough to pay operating ex­
penses, but the returns from freight 
and expres!I hnve been good. He is 
quoted as follows: 

The ftnit month th(' lln(' hn~ b,-<,n In 
opern llon hns demons I rn led the prnet le­
Rbllll>· oC using the ,cnmc lrnrkR Car 1<lf'1tm 
an,I elt>l'lrlcnll,· tlrh·cn <'ar11, bu1 11~"1l' Crom 
llrnl lhc r·e1111h" so far are rnlher 1ll1<ni,-
1>oinlln,:. "·c hope tht- hu11lne,.i1 will ln­
<'reue a11 lhc 1>eoplc ot th<' terrllory bc­
<'Ome tamlllnr wllh Ure scrv(<'('. Thrr(' nre 
enou1d1 people In lhnt lerrllor>· In produce 
a snll•fn<'lor>· bu11ine118, nnd W(' 11rr <'onfl­
<l,•nl 11 will <'nme to us "·hen <'Yer>·body 
nlong the line begins to use lhe lnlerurbnn 
cnrR. 

The Texns Interurbnn Railway is co­
operating with the Missouri, Kansns & 
Texas Railroad in operating a joint 
line between Dallas and Denton. Joint 
operntion wns planned when the inter­
urban compnny, in fulfilling a contract 

with the city of Dallas, decided that 
Denton was the best town in the sur­
rounding territory to include in the net­
work of connecting electric lines. A 
proposition was made to the railroad 
company to rent it!! track, obviating 
the construction of n parallel road. 

A joint dispatehing system, under 
the supervision of the steam line com­
pany, is maintained. Each electric 
passenger train nnd each steam pas­
senger train is considered first-clas;\, 
the electric express train second class 
and the steam freight trains third clas3. 

The interurl>nn company pnys a stipu­
ln ted rental monthly for the use of the 
track, and in addition pays a sum for 
the maintenance of the right of way, 
and its pro rnta share of the dispatch­
ing cost. 

Hesults with Trackless Line 
at Baltimore Disappointing 

The United Rnilways & Electric Com­
pany, Baltimore, :\Id., is seeking a way 
to minimize the los:1 on the trackleM 
trolley between Gwynn Oak Junction 
and Randalli1town. When the tracklei111 
trolley wns first proposer!, Liberty Roarl 
reiddenui made :\ contra~ with the rail­
way in which they agreed to make up 
deficit! in the operation of the line to 
the extent of $10,000 the first year, 
$7,500 the second year and $5,000 a 
yenr thereafter, until $37,500 had been 
paid. 

The trolley w11s placed in operation 
in July, 1922, and the Liberty Roar! 
residents have hild to pay the first two 
years' installments on the deficit guar­
nntee. The contract has three year:1 
to run. 

A !!tatement by the railways uy11: 
Thf' tTnlted TtAll11·ay11 Ima bern atcndll)• 

lo11inlt" mon,,y on lbla line-. 
Th" ,niarnnlt-e hn11 n,,,·,·r <'QUlllf'<I lhc 

11'-flrll. Our offl<'lau hn,·e b,,.,n conC,•rrlnll{ 
•·Ith omclal~ ot lhe Public ~rn·lcc eom• 
mb11lon tor 11ome lime In nn d!'orl IQ -..·ork 
out a 11ntl11Cnctory 110hrllon. 

Tho com()ftn>· hnR no lnl('nllon nC nbnn­
•lonlnlt' th" lt•rrllnry. ,\.,. •·Ill <'C'lntlnue lo 
,:I\•,· the 1-eoplP lh••r<' a•l•'<JURI(' trnru1porlR• 
lion 11en·lrt', but 110111<' •·a>· 11111111 be CounJ 
to mlnlrnlzt- our l<>IUleR. 

Ot><'ralln,: t•C'Co11nmlr11 will ha,·e lo tw, 
lorou,:ht nhout. l'erha1•11 lhnl .-11n be111 be 
,Ion" b>· 11ub11trtullnc i.,raolln<' bu11l'.n. 

The ('Omp11n)· hn,r no Intention oC n11kln1t 
Cnr an lner,.•n,.,• nt Cnre on the llnr, nor an 
lnrrr.a,-e or the 1tt1Rrnnt,•e Cund t>011t<••I b>· 
!he rlllz('n11 ther('. 

Buses Run by Railway 
at Sapulpa 

nus !1ervice has been substituted for 
rnilway service in Snpulpn, Okin., and 
11tarted between :\lounds and Okmulgee. 
Electric r:iilway ser\;ce 'in Snpulpa, a 
town of 11,600, could not be made 
profitnble. 'l\vo short lines will be aban­
doned entirely and about 16 miles of 
trnck probably will be remoYed. The 
Mounds-Okmulgee buses will be oper­
ated pending completion of the elec­
tric rnilway extension from Mounds to 
Okmulgee, after which the buses will 
be used as feeders to the electric line 
on i;uch routes ai; offer possibility or 
dcye)oping business. J. A. Frates, vice­
president of the Oklahoma Union Rnil­
wny, states thnt the company expects 
to add buses ns line feeders as rapidly 
ns the electric line is extended until all 
tributary territory is given ndequnte 
service and nnn<>xed by interurban lines 

to the system being developed by tha 
company. The bus service is bein 
given in the name of the Union Trans 
portation Company. 

New Buffalo Bus Line Starts 
Double-deck buses were placed i 

service on Delaware A ,·enue, Buffa I'> 
N. )'., on Nov. 2 by. the Internation~ 
nairway. The fnre IS 10 cents. Thi 
line \,;11 be extc•nded to Kenmore Ave 
nue nt an early date, and the Delava 
Avenue line will be opened as soon u. 
bu!'es can be secured. Free trnnsfe • 
nre giYen with connecting street en 
lines in a forward direction. 

Buses now in use are of·the open-to 
type, seating 67 passengers, as no,~ 
operated on Fifth Avenue-New York, 
and Roosevelt BouleYard-Phil:idelphin 
These buses, however, are for tempo­
rary use, and will be replnced in th 
early 11pring by the :\litten-)lanal!'cmen 
bus, which has a front exit, inside stair­
way, semi-enclo!!ed top and electri 
drive. The company says: 

Trnmc ('nn1re1<tlon 111 b<>comin,: more and 
mor,• alarmin,: In llun'11lo. II 11·111 b,• 
i:-renll>· relle,·t-tl h>· 11 proprr u~,• of !hi' 
bu11. 81xt)'•ll('\·rn 11eal('tl bu11 paMen,:er" 
o«'UJl). about lh<" 11aml' 1'1r<'"1 Mpnc·,, 11,r I 
prh·ntt- <'Rr l'""""n,:('r•. nnJ wh,·n th" 11uto• 
mnbllh•l h•llrM or lh<' IIJ)e<'<I "nd romror\ 
pOMll•I<' Cor 11 10-rt'nl fnr(', hr ,.-111 hc.-.ll11lc 
befor,> 11JU111mln,: 1hc coat or brln,:-lng hi" 
prl\'111(' ear Into the do11·ntown lrorne. 11n,I 
lnntrtlni; upon the 1•ublic lt('ncrally lire .,,.. 
In)'" t•au,.,-J b)· o,·cr-<"onire11llon In the rllY 
11tr<-el11. ,\ rei:-ulnr motorbu~ 11<•n·lre \\·Ill 
a111.,..11I lo the C<'onnmknl rnolorlsl 1\11 W<'II 
n11 lh~ rnrn1>r<'hen11h·e ell>· planner. 

~lore One-Man Cars for 
Jilwaukee 

1-'ollo\\;ng a series of hearings cover­
ing nenrly a yenr befor~ the Railroa,I 
Commission on the petition of the )lil· 
waukee Electric Railway & Light Com• 
pnny to introduce one-mnn cars on it, 
Clybourn Street line a permit has been 
granted to establish the i:ervice. Testi­
mony introduced before the commis-
11ion 11howed that the company has 
found it absolutely necessary to reduce 
operating expenses wherever pos!'ible 
in order to give car riders ndequate 
!1ervice at a reuonable fare. 

The equipment to be ui:ed on the 
Clybourn line will not he like that in 
use on the three other one-man lines 
in the city. The company proposes to 
equip the Clyboum Street line with 
cnrs of the rear-door type so as to 
facilitate the unloading of passenger!', 
especially in the downtown section of 
the city. 

As indicnted in the BLF.cnuc RAIL­
'.\·AY J0URS'AL for Nov. 8, page 821, an 
npplication by the company to exten·l 
it.o; one-mnn car service to the Wnlnut 
Street line is now pending before th(' 
Railroad Commi:;sion. 

More Bus Permits Issued to 
Public Service 

Permits have been issued by th(' 
Bonrd of Public Utilitv Commisi1ioneri­
of New Jersey to the Public Ser\;ce 
Transportation Company for the opern­
tion of I 7 buses on the Passaic-Garfielrl­
Lodi route. This route is about 4 mile• 
long. It pnrnllC'}~ on the snme strecU< 
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the t racks of the P ublic Service Rail­
way, of which the bus company is a 
subsidiary. The rate of fare is to be 
5 cents from Burgess Place, Passaic, 
N. J., to the end of the line in Lodi. 
The railway has discontinued its trol­
ley service on the Main-Lodi line in 
Passaic, Wall and Main Streets and 
Passaic Avenue and on. its private right 
of way from Main Street, Lodi, to Lodi 
Junction, and has substituted buses. 

Co-ordination Proposed a t Topeka 
A. M. Patten, general manager of 

the Topeka Railway, Topeka, Kan., has 
admitted that plans have been dis­
cussed looking toward the establishment 
of a service with buses by his company 
in co-ordination with the railway lines. 
The tentative plans now being consid­
ered are for the buses to enlarge the 
trade territory of the North Topeka 
merchants by extending operation be­
yond the city limits. 

Whether the buses are to be operated 
from the ends of the present lines or 
whether they should operate from the 
south side of the river, the street cars 
being eliminated north of the river, still 
is a matter to be decided. 

It is stated that the railway officials 
are considering a plan whereby the 
street cars would be operated to the 
Union Pacific station and passengers 
for other than the trains, to be trans­
ferred there to buses. 

The Topeka system is controlled by 
the Illinois Power & Light Corporation, 
which is successfully operating buses in 
co-ordination with its railways lines 
in other cities, notably Wichita, Kan., 
and Decatur, Ill. 

Interurban Passengers to Go Into 
Detroit by Bus 

Interurban cars of the Detroit United 
Railway will probably cease to operate 
at the Detroit city limits on Dec. 1 
under a plan to put a system of buses 
into operation for transporting inter­
urban passengers from the city limits 
to the company's main terminal station 
at Jefferson Avenue and Bates Street. 
The company's outbound buses will be 
reserved for interurban car passengers. 

Incoming passengers will leave the 
cars at sub-terminals, to be established 
by the company, and there board buses. 
Outbound passengers will be trans­
ported in buses from the interurban 
station in the business center of 
Detroit to the city limits to board the 
t'ars at the sub-terminals. 

After the new bus system is put 
into use the parlor cars of the railway 
will be the only interurbans to pro­
ceed over the city streets to the main 
terminal station. 

At least 50 buses will be placed in 
service. They have been ordered from 
the Yellow Coach Company, Chicago, 
and are to be of the single-deck type. 

The D.U.R. already has buses in 
service on its Trenton division cover­
ing the entire interurban route. A 
sub-terminal and transfer station on 
Gratiot Avenue is being completed and 
will be the first one used. It will be 
followed by two others so that the 
buses on the Pontiac and Mount Clem­
ens division will not go farther than 
the city limits. 

News Notes 

$169,000 Spt'nt in Grand Rapids.­
Keeping pace with the development of 
Grand Rapids, Mich., the Grand Rapida 
Railway up to Nov. 1 spent $169,000 
this year in improving its service. The 
largest projects were in the downtown 
section to relieve traffic congestion. 

Fare Increase Sought for Interurban. 
- The Virginia Railway & Power Com­
pany, Richmond, Va., has petitioned the 
Virginia State Corporation Commission 
for an increase of fares on the Rich­
mond-Petersburg interurban electric 
line. The company is not receiving a 
reasonable return, the petition alleges. 

Wisconsin Town Bans Bus.-Acting 
on the conviction that street cars offer 
all the people the safest and cheapest 
form of transportation, the village 
board of Port Edwards, Wis., has 
passed an ordinance which it believes 
will protect the Wisconsin Rapids 
Street Railway, an 8.25 mile line, 
against unregulated bus competition. 
The ordinance requires the payment of 
$5 a day for each bus operating on the 
streets in the village. Violators of the 
ordinance will be fined from $1 to $100 
for each offense, or may be sent to jail 
for 90 days. 

North Shor,i Purchase Postponed.­
The Board of Estimate of New York 
on Nov. 7 decided to put off the matter 
of approving the contracts for the pur­
chase of the rights and interests in the 
New York & North Shore Traction 
Company for $50,000 and also the ques­
tion of authorizing Controller Craig 
to buy the carhouse and yards on State 
Street, Flushing, for a sum not exceed­
ing $15,000. 

Extension of Franchise Sought.-A 
request for a 20-year franchise to oper­
ate cars in the city of Piqua has been 
filed with the city by the Western Ohio 
Railway. The company's franchise ex­
pires in two years. 

Offices of St. Joseph Company in New 
Location. - The St. Joseph Railway, 
Light, Heat & Power C~mpany, St. 
Joseph, Mo., hns opened for business in 
its new quarters in the Tootle Building, 
Sixth and Francis Streets. The offices 
of the general manager, superintendent 
of railways, engineering, accounting, 
claim and publicity departments took up 
quarters in the new building some time 
ago. The company has occupied its 
present quarters since the old Tootle 
Building at Sixth and Francis Streets 
was destroyed by fire two years ago. 
In its new location the company will 
occupy all of the west half of the first 
floor, fronting on Francis Street, and 
the entire second floor. The salesrooms 
will be on the first floor. 

School Buses Run by Railway.-Two 
morning and evening school bus runs 
for the exclusive use of pupils of the 
Fremont High School, Los Angeles, 
Cal., were started by the Los Angeles 
Railway on Nov. 3. 

Deadlock on One-Man Car Operation. 
- The city of Quebec and the Quebec 
Power Company, Ltd., are deadlocked 
on the question of the number of men 

who will operate the street cars of the 
city. Unless the company meets the 
demands of the city the fare will, on 
and after Nov. 15, revert to 5 cents, 
the rate charged in 1919. At present 
the rate is 7 cents. 

Electric .Extensions Planned.-lt is 
reported that a steam railway line, with 
electric extensions, is being planned to 
span the oil fields, east and west, of 
northern Oklahoma. C. E. Burlingame, 
Bartlesville, is head of the temporary 
organization. The company is to be 
capitalized at $1,000,000. 

!\lore Bus Permits Sought.-The Lo3 
Angeles Railway Corporation, Los An­
geles, Cal., has applied to the Railroad 
Commission for a certificate to operate 
bus service along a portion of Florence 
Avenue from the city of Los Angeles 
to the city of Huntington Park. 

Insurance Policies for Nas hville E m­
ployees. - The Nashville Railway & 
Light Company, Nashville, Tenn., 
through J. P. W. Brown, its general 
superintendent, has announced that it 
had issued life insurance policies of 
from $500 to $1,500 to its 1,089 em­
ployees. At the same time, B. C. Edgar, 
vice-president and general manager of 
the Tennessee Electric Power Company, 
of which the Nashville Company is a 
subsidiary organization, announced that 
a total of 2,800 employees had been 
given similar policies totaling $2,000,000. 
Protection by these policies became 
effective on Nov. 1. The contract for 
this insurance was given to the Provi­
dent Life & Accident Insurance Com­
pany, which has its home office in Chat­
tanooga. 

Tells About Railway and Bus Oper­
ations.-Service to the public was 
stressed by the Altoona & Logan Val­
ley Electric Railway and Logan Valley 
Bus Company in connection with the 
Better Homes Exposition staged by Al­
toona, Pa., merchants and corporations. 
The railway had a booth with company 
employees in attendance. The booth 
contained a large map showing the ter­
ritory over which the company oper­
ates, giving the trolley lines and bus 
routes. Numerous placards contained 
company statistics and gave the salient 
features of traffic conditions. Other 
bulletins announced that the Logan 
Valley trolley cars and buses hauled 
19,000,000 passengers in one year, the 
cars traveling 3,000,000 car-miles. The 
company used 21,000 tons of coal, em­
ploys 360 men and women, operates 
132 cars on 576 miles of track, and it 
informed the visitors through a placard 
that wages have increased in the past 
ten years by 100 per cent, materials 
have increased 70 per cent and fare;; 
but 40 per cent. 

Bridge Will Be Constructed.-The 
vehicular traffic and street car bridge 
across the New Basin Canal at Carrol­
ton Avenue in New Orleans, La., will be 
built. The New Orleans Public Service, 
Inc., sought to have it erected, and 
offered to advance the cost of construc­
tion, estimated at $150,000, to be reim­
bursed subsequently by the city of New 
Orleans. Action on the matter was 
delayed by a ruling of the City At­
torney's office, which has been removed. 
The bridge will have a double street 
car track, with ample space on either 
side for vehicles and two lines of traffic. 
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Financial and Corporate 
111 

Surplus lncrca cd 
Montreal Tramways !las Surplu!'4 of 

$548.695 Compart"d with $347,553 
in 1923 and $187,9-'7 in 1922 

The thirteenth annunl report of the 
l\lontrenl Tramways, Montreal, Que., 
shows separately the result8 obtained 
from the operations under the contract 
with the city and the share of the gross 
revenue llccruing to the compnny under 
the provisions of the contract and iui 
disposition. The report of the presi­
dent nnd directors was recently sub­
mitW to the shareholders. It is for 
the year ended June 30, 1!)24. 

Operations under the contract show 
a gross revenue of $12,463,799, which 
included $12,131,181 for pusengcr 
earnings. The total operating ex­
penses nmounW to $8,875,224 and the 
net earnings were $3,588,574. After 
the distribution of the net comings, 
the total revenue from the contrnct, 
together with the opernting profit of 
$48,555, equnled i2,358,448. An nmount 
of $181,431 was carried direct to "Re­
serve for Financing." To the city of 
M.ontreal for the yearly rental the sum 
of $500,000 wns given, and for payment 
on nccount of accrued rentals unearned 
in previous years $548,695, which, 
added to the company's revenue from 
the contract nnd expenses for financing, 
mnkes $3,588,574. The city rental up 
to June 30, 1924, amounui to $3,192,6!)4, 
of which sum there has been earned 
$2,SO!l,056, leaving a balance of un­
earned rental payable as earned of 
$383,638. 

The share of the gross rc\·enue for 
the year accruing to the compnny, to­
lt'ether with the miscellnnrous revenue 
from other 11ources, shows n distribu­
tion of total revenue of $2,449,175 and 
total expenses of $1,885,621, leaving 
n net Income of $563,554. Subtrnctin::: 

y,.,.. y..,., 
F.ndin• t:ncilno: 

J un" )0. Junf' )0, 
1921 1924 

Orooe tte~ptll ............. S 12.0S6.lSS SI 2.463.798 

Operallna eXJ)t'..- &ad ta s .. 6.099.99) 6.H6.839 
or.;ralina profit ...•.••• _ 48.)04 48,554 
ll alntenanee and ttoe..-ai. .. 2.492,792 2,579,779 

Total. .... . .. ...... . ... 8.641,090 11,875.224 

Dalanre .•••••......•.. ),41S,264 l ,S88.S74 

Allowan~,. due oompany: 
Sia ~ Cf'nl on cap,tal ,.aJu,- 2. 177,177 2,177.177 
Oa iidditloaa I<> capital . .... 164,97) I 7S.918 
Sis ~• C<"nt on worklna 

caplt•I. .•.••.• • ...• ... . 2,HO S.lll 
Flnanrlna upenae •..•..•.. 181.01 181.01 

Total . • . . •..••• .•...... 2, S26, 111 2,5)9,879 

Balance Dr ....... , ..... o889.l)I a 1,048,695 

Parable when Nrned: 
Chy or Montreal n,ntal. ... S00,000 S00,000 

-Contlnaent tte<'rve lund .••• b4 I.S97 

Total. .. . ... ... ........ HI.S97 ,00.000 

D,-ficlt . .•.....••••.•••••. 

SurplU3 ••.......•.••..... $)47. SSl $S48,69S 

• Surplus. 
b Tb~ o~ntln•,-nl ""'""°" fund ;. limit,,.J hy th• 

eoalract to SS00.000. 

n dividend total of $400,000, the surplus 
for the year was $163,654. A sum of 
$592,97!) is added to it for the surplus 
at June 30, 1923, giving a total of 
$756,533. There has been charged 
against this account $87,780 for the 
value of discarded property, leaving a 
balance in the general surplus account 
of $G68,753. 

During the year the company ex­
pended on new construction $1,145,505 
nnd has \\Titt.<?n off capital account for 
the value of property discarded $377,-
466, making n net addition to capital 
value of $768,038. During the year tho 
company purchased 25 new motor cars 
and 25 new trailers. 

The etTorts of the comp:my to meet 
demands upon its syatcm is reflected 
in the large amount of new construc­
tion work carried on throughout the 
yenr. 

A comparison of operation for the 
year ended June 30, 1!)24, with the pre­
,·ious year is given in tho accompany­
ing table. 

The annual meeting of the compnny 
was held on Nov. 5. The directorate 
is now composed of Julian C. Smith, 
president; Howard !'llurray, Gordon W. 
MacDougall, George H. Montgomery, J. 
L. Perron, William C. Finley, Col. J. E. 
Hutcheson, Lorne C. Webster, Beaudry 
Leman, Senator Cui;rrain. !\tr. Hutche­
son, the general manager, was in addi­
tion made a vice-president. 

Foreign Tramway Issue old in 
New York ~lark et 

Instances nre being presented almost 
dnily of the growing participation of 
United States im·e~tors in the work of 
helping to finance iesues of foreign 
origin. In the past these operations 
have been confined very largely to go,·­
ernmcnt and municipal is11ucs !ind t(I 

the securities of some of the better 
known steam railroads. On Nov. 10, 
however, announcement was made thnt 
in,·cstor~ at home had bought $1,400,-
000 of Christiania Tramways Corpora­
tion two-:rear 5 Jl('r cent gold note.q, 
The subscription price was 1001 and in­
terest. to yield about 4i per cent. The 
otTerini:: syndicate comprised White, 
Weld &. Company, Blair &. Company, 
Inc., nnd Brown Brothers & Company, 
New York. 

The Christiania Tramways Corpora­
tion was organized on ~lay 1, 1924, ns 
a consolidation of the two privately 
owned companies. It docs all the street 
railway business in the city, serving a 
population estimated at 260,000. Fifty­
one per cent of the stock of the com­
pany is owned by the city, which is the 
capital nnd largest city of the Kingdom 
of Norn·ay. The city unconditiona11y 
guarantees the note of the company by 
indorsement. The note to the bank is 
in the form of a single instrument. 
Certificates of partieipntion in. the de­
nomination of $1,000 each are to be is­
sued by the National Bonk or Com­
merce, New York, trustee. 

10.27 Cents per Passenger Is Cost 
on Staten Island Lines 

Trnnsit Commission<'r LeRoy T. 
Hnrkness hns made public the sub­
stance of a special investigation made 
by order of Controller Charles L. 
Craig or the city 01' Xew York which 
&bowed that some or Mayor Ilylnn's 
municipally operated trolley linea on 
Staten Island had sustained losses of 
$57,118 in eighteen months. It was 
disclosed further that the actual cost 
of every so-call<'d "5-cent ride" on the 
routes examined was 10.2i C<'nts. 

The Craig report was prepar<'d by 
R. B. McIntyre, a statistician of the 
Department of Finance. It states that 
from Oct. 14, 1921, to March 14, 1923, 
the total re\'enue earned by the lin<'s 
was only $54,171, while the operat­
ing and maintenance expenses wer<' 
$111,289.65. 

Commissioner Harkness said that 
similnr losses were now being incurrl.'d 
on the other municipal lines op<'ratin,: 
on Staten ll!land, despite the use of 
policemen to help in the task of load­
ing at the ferry station, the help of 
trucks belonging to a city department 
and the aid of labor from other brnnchea 
of the city government. lie said: 

Jt a elrlct aCC'OunUng ,. . .,re krpt ot wlmt 
the clly actually lll'"nd• In malntalnlm: 
th- llnea. th" O"panment ot Plant an J 
Rtructu~a would ehow an appalling nn.an­
clal Ion on all. 

In commenting upon the ass<'rtion 
that the actual cost of e\'ery ride i~ 
10.27 cents, the report uys: 

In oth~r -..·orda. e,·ery p-.-nger peslnii: 
5 ~nu hu bt<en rldln~ at the <'X~n•e or 
the taxpay"ra ot the City or !l.ew York to 
the additional extent or 5.~7 centa. 

Dcspite the CJCC<'!!sivc cost of opera­
tion, Mr. Harkness pointed out, thl' 
Staten Island aervice has been so in­
efficient and inadequate that rcsidC'nts 
are demanding the installation of bull 
routes and CJCtension of n steam rail­
road. He said: 

The oJ)C'ratlon or the Stalcn Jaland trol­
le:rs by the city h11.11 ~en 110 ext.romely 
atrodoua that, It It hnd been tho p,·r• 
ronnance or any prl\•ale comrany under l11r 
Jurllldlctlon ot thla Tran.111t Commlulon, II 
•·ould not ha,·e t>,,en allo•·ed to continue. hy 
applknllon ot th" _,111ute11 -..·hlch eo•·ern 
n,•11:ll~cnt nnd lnrtr~tlvc operation. 

J:."rom the ■t.andpolnte or safety, or .,.rv. 
ll"O and nnanclnit. the attempt or Mayor 
Hylan to tumleb traruponatlon ha.a been a 
J)Athetlc !allure. 

:itr. Harkness's statement followed a 
number of protests by Stat<'n Island 
commuters, who asserted that they 
were facing a winter of unheated cars, 
inadequate in number nnd running on 
uncertain schedules. 

In confirmation of these protests, Mr. 
Harkness made public a report by Wil­
liam 0. Smith, Transit Commis.qion in­
spector, to George F. Daggett, chief of 
the Transit Bureau, which cited in­
stances of overloading on several Staten 
Island lines, ranging from 102 to 3;;0 
Jl('r cent. 

New Wisconsin Valuation Policy 
Attacked 

Public utility companies in Wiscon­
sin, through the Wisconsin Utilitie. 
Association, are protei:ting against the 
Wisconsin Tax Commission's new valua­
tion palicy toward thl'm. This polic 
is on a basis of 100 per cent of the 
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present value regardless of the per­
centage used by local assessors in 
valuing other private property. Gen­
eral property, however, is assessed at 
80 per cent, while the properties of gas, 
electric and electric railway companies 
will be assessed 100 per cent of their 
true value. The association brands the 
new policy as unjust and discriminatory 
unless it is extended to all property 
owners. 

Further Progress Reported in 
St. Louis Reorganization 

Argument before the court in the 
suit of the St. Louis & Suburban 
Railway bondholders for a separate re­
ceivership and foreclosure on that por­
tion of the United Railways set for 
trial in the United States District Court 

Dividend on Savings Association 
At a recent meeting of the board of 

directors of the Savings & Loan Asso­
ciation of the United Railways, St. 
Louis, Mo., a semi-annual dividend at 
the rate of 6 per cent per annum pay­
able to stockholders of record on Aug. 
31, 1924, was declared. The sum to be 
disbursed is $71,000. This brings the 
total dividends paid in the past twelve 
months to $134,700. A grand total of 
$487,000 has been paid to members of 
the association since it was formed 
nine years ago. The association com­
prises 5,369 members, employees of the 
United Railways and their families. 
It has placed l ,558 members in their 
homes. At a special meeting of the 
stockholders on Sept. 16 the authorized 
capitalization of the association was 
increased from $8,000,000 to $9,000,000, 
the second million in authorized capital 
stock voted this year. 

in St. Louis has been continued until 
Nov. 15. As a consequence it is freely 
predicted in St. Louis that an early 
agreement with the Suburban bond- ' 
holders will be reached by the reor- Schenectady Railway Earnings 
ganization committee of the United Improve 
Railways. 

It is said that only one point remains News comes from Schenectady, N. Y., 
to be cleared up, the question of the that the local railway has turned a 
period of extension of the maturity 270,000 deficit into a net of $80,000 for 
date of the $4,500,000 Suburban bonds. the quarter ended Sept. 30, 1924, as 
A virtual agreement has been reached compared to the same period of 192:3. 
on all other points at issue, it is said. The figures fol!ow: 
It is possible that when the Suburban 1923 
foreclosure case is again called before Operating revenues.•,,• $119,930 

1924 
$389,837 
309,801 

b 
Operating expenses .. •... 390,629 

Judge Faris announcement will e made 
that an agreement has been reached Net revenue • • • • • • .... $270,699* Taxes assignable to rail-
covering all the points in dispute. way operation . . . . . . 23,847 

$80,036 
27,224 

San Francisco l\lunicipal Line 
Using Up Capital 

Objection to the practice of the San 
Francisco Board of Supervisors in using 
depreciation reserve of the Municipal 
Railway to finance extensions and bet­
terments, has again been over-ridden, 
although voiced by the city engineer 
and leading civic organizations. The 
Supervisors have adopted a resolution 
declaring they will appropriate $393,-
180 out of this depreciation reserve to 
pay for the city's part in driving an­
other tunnel through the western hills 
to improve transportation into the so­
called Sunset district. The tunnel 
would be used by the Municipal Railway 
and be paid for through an assessment 
·district and by the city. An effort to 
authorize a $400,000 appropriation from 
the city's general fund has been tabled. 

There was $1,184,737 in the deprecia­
tion fund in April last. Necessary car­
house and car shop extensions and the 
building of extensions ordered by super­
visors, including trackage which would 
follow the bore, would convert this bal­
ance into a ;94,000 deficit, it is esti­
mated. Other necessities and proposals, 
which seemingly depend upon the same 
fund, if executC'd would enlarge that 
1leficit to more than $3,000,000. · 

Observers of the Municipal Railway 
believe the city is storing up trouble in 
failing to maintain an adequate depre­
ciation reserve to insure continued 
operation of the lines in the future. As 
one observer put it, on the basis of 
capital cost of properties 2nd their ex­
pected life, the present depreciation 
reserve balance appears wholly inade­
quate without further withdrawals. 

Operating Income ..... $294,546• $52,812 
Non-operat. Income . . . 295 605 
Gross Income . . . . . . . . . $294,250• 
Total deduction from 

gross income . . . . . . . 42,707 
Net corporate Inc. . . . . . $336,958* 

*Signifies loss. 

$53,417 
53,226 

$191 

This is the first news indicating that 
E. M. Walker, president during the past 
year, is getting under way. The situ­
ation in Schenectady is considered one 
of the worst remaining in the industry. 
Mr. Walker has had a tremendously 
difficult task. He is making real head­
way, but the railway is still a long 
way from being on a satisfactory basis. 
What has been accomplished thus far 
in the way of improved service ·and bet­
ter earnings is all the more remarkable 
in view of the fact that no new money 
has been put into the property. It 
seems obvious that further develop­
ment of the property depends very 
largely on a program of modernization, 
which will necessitate new money. 

Valuation Finding at Denver 
Still Befm:e Court 

The outcome of the litigation 
between the city of Denver and. the 
Denver Tramway is expected to be 
known before Jan. 1 if present plans 
do not go amiss. The case is before 
Judge Robert E. Lewis of the United 
States Circuit Court of Appeals at St. 
Louis. 

It will be recalled that it was Judge 
Lewis who named Ernest Stenger re­
ceiver for the company and authorized 
an 8-cent cash fare, the company cut­
ting the amount of fare by selling two 
tickets for 15 cents. 

The principal points to be passed on 

by Judge Lewis is: What is the proper 
valuation of the company's properties, 
and what is a fair return on its invest­
ment? 

In this connection the city claims 
that the valuation is about $7,500,000. 
The company says the value is $30,000,-
000. Special Master in Chancery Dubbs 

.fixed the valuation at $20,105,707. 
Judge Dubbs' report cited that n per 
cent was fair on the $20,105,707 val­
uation. The city takes exception to 
the valuation of both Judge Dubbs and 
the company. 

$1,000,000 Erie Issue Quickly 
Subscribed 

Myron S. Hall & Company, New 
York, offered on Nov. 11 a new issue 
of $1,000,000 Erie Railways first and 
refunding mortgage 6 per cent bonds, 
due Oct. 1, 1954. The company owns 
about 67 miles of track serving a popu­
lation of 128,000 in Erie, Pa. Valua­
tion of the property by the Public Serv­
ice Commission of Pennsylvania 
amounts to twice the total funded debt, 
while strong provisions surround is­
suance of further bonds under this 
mortgage. The bankers report an over­
subscription to this issue. The bonds 
were priced at 95 and interest to yield 
62 per cent. The present Erie Railways 
comprises part of the property formerly 
included in the system of the Buffalo 
& Lake Erie Traction Company, segre­
gated following foreclosure. 

Power Company After Niagara 
Gorge Railroad 

Application has been made by the 
Niagara Falls Power Company, Ni­
agara Falls, N. Y., to the Public 
Service Commission for permission to 
acquire and hold all or any part of the 
capital stock of th'e Niagara Gorge 
Railroad, operating a scenic belt line 
in the lower Niagara gorge between 
Lewiston and Niagara Falls. 

The application also asks permission 
to pledge as security for $1,000,000 of 
5 per cent bonds of the Niagara Gorge 
Railroad an equal amount of 5 per 
cent bonds of the Niagara Falls Power 
Company. As its reason for acquiring 
the stock of the gorge route the appli­
cation of the power company sets forth 
that the railroad owns valuable ripa­
rian rights along the shore of the 
gorge for a distance of more than 5 
miles; that the Gorge Railroad is the 
owner of the stock of the Niagara 
Gorge Power Company, and that the 
free and paramount use of the rail­
road is essential in any construction 
work for hydro-electric development 
which may be undertaken along the 
lower Niagara gorge. 

Paul A. Schoellkopf, president of 
the Niagara Falls Power Company, 
says that the value of the gorge line 
for scenic purposes is not to be dis­
regarded and no effort will be spared 
to give the public the opportunity of 
seeing the lower group from the right­
of-way of the electric route. 

The Niagara Gorge Railroad is 
owner of all of the capital stock of 
Lewiston & Youngstown Frontier Rail­
way, which is operated by the Niagara 
Gorge Railroad, in conjunction with its 
own Lewiston-Youngstown line. 
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Arbitration Award Delay Helps 
Financing 

According to the Toronto Globe the 
intricacies of finance are illustrated hy 
the issue of $7,900,000 in civic deben­
tures to pay the balance due on the 
purchase price of the Toronto Railway 
system. Finance Commissioner Ross 
figures that, while the appeal to the 
Privy Council over the original award 
means that the city will have to pay 
more for the property than provided by 
the awnrd, in the long run the city will 
save money. Had there been no appeal 
from the award when the majority oC 
the Arbitration Board reported on the 
price to he paid by the municipality for 
the railwny, the city would have hacl to 
issue debentures carrying 6.40 per cent 
interest. In the meantime money has 
become cheaper," ,md money thnt would 
have to carry 6.40 per cent early last 
year can be obtained now (or 46 per 
cent. 

Mr. Ross roughly calculated that the 
delny of more than a year and a half 
will save the city about $2,000,000. 
Supposing the amount of the debentures 
to be issued in 1923 and now was the 
same, $7,900,000, the difference between 
one yenr's interest at 6.40 per cent and 
41 per cent is more than $156,000. This 
alone \\ill show that the Finance Com­
missioner's deduction about a $2,000,000 
saving during the full lite of the de­
bentures is quite reni1onnble. 

Civic railway system debentures 
totaling about $1,300,000 Issued in 1911-
1012 carry 4 per cent. Five issuci1, 
amounting to approximately $700,000, 
Issued between 1912 and 1916, cnrry 41 
per cent, and since then issues oC about 
$32,000,000 .have carried 5 or 6 per cent. 

Stockholders oC the Toronto Rail­
way, Toronto, Ont., the property of 
which wns taken over several years 
ago by the city subject to arbitration 
of the purchase price, will meet on 
Dec. 1 to consider the winding up of 
the company and if this is decided upon 
to appoint n liquidator. Transfer book!! 
will close on Nov. 28 nnd if the de­
cision to wind up is taken, all trans­
actions in the shnrci. v.ill cease Crom 
the dntc of the closing of the books. 
I'he meeting will take the first step in 
the distribution of nssets. 

$20,000,000 Issue Placed 
The first financing undertaken on be­

half of the Cities Service Power & Light 
Company, the newly created $100,000,-
000 subsidiary oC the Cities Service 
Company, New York, into which nil 
of the latter's public utility properties 
nre to be placed, consists oC $20,000,000 
oC 20-ycnr 6 per cent sinking fund 
secured gold bonds. offered by a s:,·ndi­
cate headed by Dillon, Rend & Com­
pany, Federal Securities Corporation, 
and A. B. Leach & Company. New 
York, at 041 and interest, to yield about 
61 per cent. The bonds will be apecific­
ally secured by pledge of the common 
stocks of the six most important oper­
ating companies in the Cities Service 
Power & Light Company, viz.: Toledo 
Traction, Light & Power Compnny, 
( owning the Toledo Edison Company), 
Ohio Public Service Company, Public 
Service Company oC Colorado, Kansas 

City (Mo.) Gas Company, Wyandotte 
County Gas Company (Kansas City, 
Kan.), Empire District Electric Com­
pany (southwestern Missouri), and 
St. Joseph Railway, Light, Heat & 
Power Company, St. Joseph, Mo. 

Tax Refund Is Denied to the 
Philadelph ia Rapid Transit 

The federal government has refused 
to refund to the Philadelphia Rapid 
Transit Company $5,000,000 of income 
and excess profits taxes, which both the 
company and the city believes were 
crroneou!l)y paid. City Solicitor Gaffney 
is disappointed at the ruling and has 
said he would ad,•ise the Mayor to tak~ 
an appeal to the Commissioner oC In­
ternal Revenue. The nppeal will be 
based on the ground that the Govern­
ment's decision is a di!lcrimination 
against Philadelphia, inasmuch as in a 
similar case a (lecision was given favor­
able to Knnsas City. 

The Rapid Transit Company early 
this year appealed to the committee on 
appenls and review oC the Treasury De­
partment Cor n reCund o( $5,000,000 in 
income nnd excei:s profits taxes, paid by 
the company during and since 1917. 
The appeal was denied. Lnter the city 
decided to intcn·ene in the matter on 
the ground that a section of the former 
Federal Revenue Act exempted from 
taxation nny public utility in which a 
municipality or other politicnl subdivi­
sion had an interest, such as the city 
hH in the Philnc!clphia railway system 
by reason of the agreement o( 1907. 

Before the city appealed to the fed­
eral authorities it entered into a con­
tract "ith the P. R. T. Company, 
whereby it wns provided that if the 
$5,000,000 were recovered it should be 
used by the company for making im­
provcmcnt.c;. The cnsc was arguoo la~t 
Aui:,ist. 

The recommendation made by the 
solicitor to the commii.sioncr follows: 

\\'llh lht> exception ot on" 1>0lnt. lh«­
nr1tum,:,n111 ot lhr City SoUaltor mPrel)• 
rrl!eratl' \ll"llh em.,..,,l,r t'h<>flr. JITUPnlf'd by 
the Rnplil Trnn-"ll Compnny before lht' 
c-ornmltlee. lt«-tt'l·t>nc«- 11, m111IP lo thr rec­
ommrnd11llon tor II d«-t11llr.d 11t11tt'ment ot 
th«- t11cl-" nntl ronlrntlon11. Thl'lll' hn\"I' 
bl'("n apln t'llr«-tully c-on11hlert•d. and lhl!! 
nffic«- rt'maln11 unron\"lnrrd that l'ITOr wn11 
committed In d...eldlng lhal the agreomt-nt 
l'nl«-rcd Into hl'l\ll"f'•'n lhr. Hnpld Tran11lt 
Compnn)" nnd th<' city wai, not l!U<'h 1111 
under Sl'("llon ll ( b) nt the 11cl ot 1916. a11 
nmen,l«-d by the act ot Oct. 3. 1917. wouhl 
Pntllle the corpomllnn lo exemption trom 
tedl'ral Income 11nd rxccs .. pronu truce!!. 

The \"nlldlly ot lhl' or,lln11nce and con­
lrll<'l mny ht' que .. llon.-d. tor It hard!)• 
llt'Cmll prohablr thnt A di)" \ll"ould ht' em­
l)OWt>r«-d lo aec as n collecllng agent tor 
A eor,,ornllon «'V«'n though It wn11 to r«'C<'l\"e 
the total amount c-olh-ctt-d. nnd there ap­
peari, lo b" no other c-on111dt-rallon tor thP 
contrncl. but In nn:r e\"enl a. 11umcll'nt 
nnirwer lo any 11rgument toundE'd upon thl'm 
,,. found In tho \ll"Ord!I ot the provl-"O ot 
Sec lion 11 ( b) : 

" • . . . wh .. ne,·l'r any Slate . . • 
nr pollllcal 11ubdh·l11lon ot n Rtate . • • 
hn11 prior lo thr J)R-"Nlge ot this tllle en­
l,.red In goo,I telth Into a contract • • . 
th" object nt \ll"hlrh 111 to at'Qulre a public 
utllll>·• no tAx shall be lt-,·led. 

Cerlnlnly the lnx stntus ot the Tran11ll 
Compen)·. under the acl clled. cannot be 
nlrt-ct<'<l b)' a. conlrncl entered Into In 1924. 
e,·«'n though It be In modlncAtlon ot a con­
lrecl execulrd In J 907. 

It 1!1. tht>rl'tort>. rt-commt-ndl'd lhnt th<' 
protest ot the dt)" ot Phlle<lt-lphla. lnler­
,·enlng on behnlt ot lhe Phlledelphln Rapid 
Tnrn~lt Compan)·, be dt-nl<>d. 

The case wac; argued orally in behalf 
of the_ city before the solicitor on Aug. 7. 

Recei\·er Appointed for Michigan 
Railroad 

The United States District Court for 
the eastern district of Michigan, South­
ern Division, Judge Charles C. Sumon 
presiding, has appointed John F. Col­
lins, Jackson, receiver of the Michigan 
Railroacl. He has been authorized to 
continue the operation of the railway 
lines under the direction o( the court. 

The receiver was appointed on the 
application of the Union Railway, Gas 
& Electric Company of New Jersey, 
owner oC all the stock of the Michigan 
Railroad, excepting directors' qualify­
ing shares, a general creditor of the 
company to the amount oC $1,465,003, 
for moneys loaned and the holder and 
owner o( $4,000,000 of the company's 
general mortgage bonds. The com­
pany's property is also subject to a first 
mortgage of $4,050,000, which it was 
thought could be extended. 

The bill oC complaint shows that the 
offer of the company to extend it.c; 
$4,050,000 of first mortgage bonds, 
which matured on May l, 1024, could 
not be effected because earnings have 
decreased to such an extent that the 
company cannot pay the interest. 

The llllchigan Railroad consists of 
the high-speed third-rail line operated 
between Kalamazoo and Grand Rapids, 
between Allegan and Battle Creek nntl 
a line connecting Bay City, Sai::-°inaw 
and Flint, covering a trackage of 148 
miles. 

Holden1 of more than 85 per cent of 
the face value o( the bonds agreed to 
an extension of the maturity date but 
some of the minority threatened' suit 
to collect. In order equally to protect 
nil the holders the rcceivcr!!hip action 
wns started. 

Modification Sought fo r Plan 
of Ahandonment 

An unusual situation W-.!! created 
recently by the announcement that the 
Visalia Electric Railroad, Exeter, Cal., 
hnd asked pcrmisllion to continue a mail 
and c.xprc:o1s special car to handle mail 
and express business which, in the rP­
quest for abandonment of passenger 
service, it had been assumed was to be 
dropped. The Visalin line is 54 milei<. 

The Al Askin Stage Linc hns been 
granted a permit to operate between 
Visnlia, Woodlake~ u-mon Cove ancl 
Exeter, replacing the sen;ce of the 
Visalia Electric Railroad, but Manager 
E. L. Askin stated that company will 
not begin operations until there is 
something definite done about mail and 
express business. It is on this traffie 
that the stage line bai<es its hope (or 
some remuneration. 

Another Issue Otrered to EmployN'!l. 
-Subscriptions will be received by the 
Dominion Power & Transmission Com­
pany, which controls more than 100 
miles o( electric railway nnd supplicl' 
light and power to cities of Hamilton, 
St. Catharines and Brantford, Ontario, 
Cor 2,500 shares oC 1 per cent cumula­
tive pre(crn:d stock. Shnreholders and 
employees will be first to receive op­
portunity to subscribe, after which a 
public offering will be made. 
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Will Redeem Outstanding Bonds.­
The Public Service Corporation of New 
Jersey has elected to redeem on Dec. 
1, at 10n and interest, ail its outstand­
ing 20-year secured 7 per cent gold 
bonds due Dec. 1, 1941. Holders of the 
bonds are required to present and sur­
render them with all unmatured 
coupons attached for redemption and 
payment on Dec. 1, 1924. 

Statistics on New Orleans.-Commis­
sioner Paul H. Maloney of the Depart­
ment of Public Utilities of New Orleans, 
La., has given out some interesting fig­
ures on the public utilities of that city, 
based upon the report of the New 
Orleans Public Service, Inc., recently 
submitted to him for the year ended 
Sept. 30. According to Mr. Maloney, 
the citizens ride the cars 106,673,420 
times in a year and use 35,654,436 
transfers. The total money invested in 
utilities in the city of New Orleans is 
$74,866,386. During a year New Or­
leans, not including Algiers, pays $7,-
517,091 for electric railway fares. 

Traffic Decreases in St. Louis.-The 
report of the United Railways, St. 
Louis, Mo., for the quarter ended 
Sept. 30 shows :i drop of about 4,000,000 
passengers for the period compared with 
the same months in 1923. The total 
passengers carried in the quarter this 
year was 63,282,885, against 57,859,171 
in the same period of 1923. For the 
quarter ended June 30 a decrease of 
3,856,112 passengers was experienced, 
making the loss for the past six months 
more than 8,000,000 compared with the 
same months in 1923. 

Chartl'r Amended for Additional 
Stock lssue.-Complying with a permit 
granted recently by the Public Service 
Commission, the Georgia Railway & 
Power Company, Atlanta, Ga., will 
amend its charter so as to issue $2,500,-
000 of additional 7 per cent cumulative 
preferred stock. The stock will be re­
deemable at any time after Jan. 1, 1938, 
at $115 a share. The present increase 
will give the Georgia company $15,000,-
000 in common stock, $10,000,000 in 
~econd preferred stock and $6,400,000 
in first preferred, making a total cap­
italization of $31,400,000. 

Arkansas Central Stock to Be Offered. 
-Offering has just been made of 5,000 
shares of Arkansas Central Power Com­
pany cumulative preferred stock by 
W. C. Langley & Company, New York, 
and the Old Colony Trust Company. 
The stock will be priced at $98 a share 
to yield 7.14 per cent. The company is 
the successor to the Little Rock Rail­
way & Electric Company. 

Deficit in Net lncome.-The Boston 
Elevated Railway, Boston, Mass., in a 
return filed with the Massachusetts De­
partment of Public Utilities reveals a 
deficit in its net income of $786,099 for 
the nine months ended Sept. 30. An 
increase in operating expenses and 
fixed charges is given as the reason. 
The report shows an increase in pas­
sengers carried for the nine months of 
4,255,663 over a similar period in 1923, 
which, however, was not sufficient to off­
set increased operating expenses and 
fixed charges. Passengers carried in 
the nine months totaled 281,088,673 and 
for the same period this year 285,344,-
336. The first nine months of 1924, 
compared with the same period in 1923, 

shows a loss of $650,004 in operating $3,672,858, an increase of $1,166,589 
income and $20,570 in non-operating over the three months ended Sept. 30 
income. The gross income for the nine . 1923. After providing for actual main~ 
months of 1924 was $5,212,357, against tenance there was a deficit of $923,184 
$5,882,923 for 1923. for the three months period ended Sept. 

Duluth-Superior Earnings Off.-Net 30, 1924. This figure represents an in­
income of the Duluth-Superior Trac- crease of . $~36,854 over the bala~ce 
tion Company, Duluth, Minn., for the for the similar three months period 
third quarter of 1924 amounted to ended Sept. 30 a year ago. 
$10,061. This is a decrease of 73.84 Earnings Increase. - According to 
per cent compared with the net income preliminary figures of the September 
of $38,453 for the corresponding period gross earnings of the Indianapolis 
of last year. Gross revenues for the ~treet Railway, Indianapolis, Ind., an 
quarter were $429,237, a decrease of increase of 5.48 per cent is shown over 
8.59 per cent. Operating expenses were gr~ss earni1;1gs of September, 1923, 
$349,393. This is 1.88 per cent below while there is an increase of almost 2 
the record for the corresponding period pe; cent over the August earnings of 
of last year. Net revenue was $79,844. this. year. In round figures, there was 
This is a decrease of 29.63 per cent. an increase of $16,000 in earnings over 
Fixed charges and taxes were $69 782 September, 1923, and a gain of $10,000 
a decrease of 6.97 per cent. For' th~ over last August's receipts. Although 
nine months ended with September net the present rate of earnings is not so 
income stood at $17,510 which com- great as was expected when the com­
pares with $124,873 for the first nine pany was granted an increase in fares 
months of last year. last May, last month's record was by 

Al • p t" S Id Th r . far the most satisfactory, as viewed 
dato:Sie~~ t:;P;I0 :;;: B:nk~f Ca~~~~ fro": the co~pany's standpoint, since 
have, with the approval of the court the mc_r~ase 1~ fares became effectiv_e. 
and of the inspectors appointed to Municipal L_me at. Calg~ry Hard Hit. 
represent creditors, sold the interests of -The C~nadian F~na1;cial Post s~ys 
tne bank in the West New Orleans that continued deficits m the operation 
Light & Traction Company and the of the Calgary Municipal Railway, 
South New Orleans Light & Traction Cal?ary, A!berta, due to the marked 
Company, Algiers, La., to E. W. Burgis, f~lhng off m passe~ger traffic, is the 
of New Orleans, president and general b1fi.:est P_roblem facmg Calgary. Ad­
manager of the companies, for the sum mmistrat1on and overhead expenditures 
of $800,000 cash. The outlays of the have been reduced almost to a mini­
Home Bank of Canada in connection mum, and the commissioners are now 
with the railway and light enterprises endeavoring to work out some system 
amounted, with unpaid interest, to ap- ~hat will_ improve the. situation. The 
proximately $1,150 000 at the date of mtroduct1on of buses m some sections 
suspension of the bank. is receiving serious consideration. The 

Additional Offering of Debenture oper~tion of street_ cars in the outlying 
Bonds.-Bonbright & Company, New sd~~tricts of th_e city, whe:e the pas- • 
York, announce an additional offering ger traffi~ is .not sufficient to pay 
of $5,000,000 of the American Power & for the service, is }~rgely responsible 
Light Company's gold debenture bonds. for the present condition. 
The bonds are dated March 1, 1916, and ~ower Company Seeks to Purchase 
are due March 1, 2016. The price is 94~ Ra1lr~ad.--The Niagara, Lockport & 
and accrued interest, to yield 6.35 per Ontario Power Company is seeking 
cent. The American Power & Light authority from the Public Service Com­
Company owns practically all the com- iyiission to purchase all of the outstand­
mon stocks of companies supplying di- mg capital . stock of the Warren & 
rectly or indirectly 397 communities. Jamestown Street Railway, which runs 
The territory served included many im- between the borough of Warren, War­
portant cities such as Portland, Ore.; ren County, Pa., and the city of James­
Wichita, Council Bluffs, Duluth an<l town, N. Y. The stock is owned by 
other cities. the Venango Public Service Corpora-

Traffic Decreases.-According to the tion of Pennsyl~ania. The ~rospect!ve 
report submitted to the Public Service purchaser says !t could_ fum1s_h motive 
Commission, approximately 40,000 power to ~he ra1lr?a~ either directly or 
fewer fares were collected during Sep- through its sub~idmry, the Western 
tember on the lines of the United Rail- New York Electric Company, and could 
ways & Electric Company, Baltimore, effect _ec?nom_ies by using. existing 
Md. than in August. There were also transmission Imes of the railroad for 
1,480,158 fewer pa;;,.sengers in Septem- the distribution of electricity for light, 
ber of this year than in September a heat and power. 
year ago. For June, July, August and Earnings Decrease.-The gross earn­
September of the current year 71,890,- ings of the railway department of the 
389 passengers rode the cars, compared Cumberland County Power & Light 
with 78,724,396 in the same four Company, Portland, Me., for the first 
months in 1923. nine months of the present year showed 

Deficit for Interborough.-The total a decrease of $92,291 over the same 
revenue of the Interborough Rapid nine months in 1923. The operating 
Transit Company, New York, N. Y., expenses were $916,613, while for the 
for the three months ended Sept. 30, first nine months of 1923 they were 
1924, were $13,279,939, an increase of $982,565. This decrease was brought 
$445,607 over the similar three months about largely through the reduction of 
of the year previous. The operating schedules and limitation of shop crews. 
expenses, taxes and rentals paid the With interest, rentals and taxes taken 
city for the old subway amounted to into consideration, the department's 
$9,201,167, a decrease of $281,153. The deficit for the first nine months of this 
income available for all purposes was year was $26,331. 
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Ill~ Personai}tems li~I 
Lieut.-Col. J. E. Hutcheson Made 

Vice-President at Montreal 
Licut.-Col. J. E. Hutcheson, general 

manager Montreal Trnmway and its 
predecessor, Montreal Street Railway, 
since 1912, has in addition to that office 
been elected vice-president of the com­
pany. From 1891 to 1912 Col. Hutchc-
11on served with the Ottawa Electric 
Railway. At the time he joined t\lat 
company the road was under con­
struction. He served v:ith it in various 
capacities, finally becoming superin­
tendent. It was this post that he was 
filling when overtures were made to 
him from the Montreal company. l\lr. 
Hutcheson entered railroad work In 
1876 with the Grand Trunk Railroad as 
a telegraph operator. In 1884 he became 
connected with the Canndinn Pacific 
Railroad 11t Ottawa as train dispatcher. 
Later he was made trainmutcr of the 
company and continued in that capacity 
until 1891. He then went to Ottawa. 
l\lr. Hutcheson was born in Brockville, 
Ont., on Sept. 15, 1858. 

B. W. Roberts has been appointed 
purchasing ngcnt of the Southern New 
York Rnilway, Hnrtv.-ich, N. Y., suc­
ceeding Mn,. A. B. Brockwa:i,., resigned. 

Grorgc Trnccy hns been promoted by 
the Southern New York Railway, Hart­
"ich, to be superintendent in charge 
of transportation. 

Sir Ernest Clnrk, Permanent Secre­
tary of Ministry of Finance, nnd head 
of the Civil Service of Northern lrelnnd, 
will, at the invitation of Lord Ashfield, 
chairman of the London Underground 
Railways, join the staff of that group 
of companies. He is to be attached to 
the financial side of the undertakings. 
Sir Ernest has held various important 
coloninl nnd Irish flnnncial positions 
with grcnt success. 

C. G. Britton has recently been ap­
pointed superintendent of the Auburn 
& Syracuse Electric Railroad, Auburn, 
N. Y., operating 65 miles of city and 
interurban railway under the manage­
ment of Peck, Shannahan & Cherry, Inc. 
Mr. Brittan's flri:t work was in 1903 as 
a commercial telegrapher. He held 
various positions in this capacity until 
1904. He then entered the railroad 
field ns station operntor and later be­
came a trnin dispntcher on a branch of 
the Penni;ylvania Railroad. In 1906 he 
became connected "ith the Annapolis 
Short Line Railrond, holding positions 
as trnin dispatcher, trainmaster and 
i;upcrintendcnt of trani;portation until 
1921. That year the road was merged 
\\ith the Washington, Baltimore & 
Annapolis Electric Railroad, after 
which he engaged in other business un­
til 1922, when he accepted a position 
with the Chesapeake Beach Railway as 
chief dispatcher. He remained with 
this company until he accepted his 
present position with the Auburn & 
Syrncuse Electric Railroad. 

Snmucl A. Wallace, formerly with 
the London General Omnibus Company, 
London, England, will be in charge of 
the new plant of the Public Service 
Transportation Company at Irvington, 
N. J., purchased this year for use as a 
bus maintenance shop where major re­
pairs will be made. The transportation 
company is the bus operating sub­
sidiary of the Public Service Railway, 
Newark. 

Clnrk Verner Wood, Jr., is now 
superintendent of the bus division of 
the United Electric Railways, Provi­
dence, R. I. He has been with the 
Providence company since .March, 1923, 
in the capacity of assistant to R. R. 
Anderson, superintendent of tram1por­
tation. l\lr. Wood is the son of Clark 
V. Wood, president of the Worcester 
Consolidated Street Railway and the 
Springfield Street Railway in l\lusa­
chusetta. Previous to his work with the 
United Electric Railways, he was for 
several years in charge of the power­
saving departments of the Worcester 
and the Springfield companies. A brief 
outline of Mr. Wood's acth-ities ap­
peared in the ELECrnlC RAILWAY JOUR• 
NAL, l\larch 24, 1923. 

Vincent F. Keenan. superintendent of 
the bus department, United Electric 
Railways, Providence, R. I., has left the 
employ of that company to take charge 
of the mechanical department of the 
bus division of the Public Service Rail­
wny, Newark, N. J. 1\lr. KN'nan has 
been connected with the United Electric 
Railwnys since April, 1923. For the 
preceding three :i,·eara he was on the 
11tnlf of the Fifth A venue Coach Com­
pany, New York, in the capacity of re­
search engineer, and previous to that 
time he wns in charge of the experi­
mental department of the Locomobilc 
Compnny of America nt Bridgeport, 
Conn. lie was educated at Clason Point 
lllilitary Academy, Westchester, N. Y., 
nnd Cornell Univcri;ity. 

Charil'!! W. Ford hns resigned ns 
general superintendent of the Kansas 
City, Clay County & St. Joseph Railway 
to become district representative of the 
Yellow Coach Manufacturing Company, 
\\ith hcadqunrtcrs in Knm:as City, 1\lo. 
His resignation becomes effective Dec. 1. 
l\lr. Ford has had an experience of 25 
years as general superintendent in 
chnrge of mechanical and operating 
details of both transportation and elec­
trical properties. He has been "ith 
the Clay County electric line the last 
10 years. He is president of the 1\lid­
west Electric Railway Association. 

R. S. Mahan, claim nnd general pas­
senger agent of the Kani:as City, Clay 
County & St. Joseph Railway, Kansas 
City, Mo., hns been appointed general 
superintendent of the company to suc­
ceed Charles W. Ford, who has become 
connected with the Yellow Coach Manu­
facturing Company. l\lr. l\lahan has 
been conceted with the railway in an 
official capacity e,·er since the company 
was organized. 

Obituary 

Dr. '°'' alter Bovcri 
l'rei.idcnt of ~oted Swiss ;\lanufnctur­

ing Concern-Economist and Or• 
gnnizer of Electric Industry 

Dr. Walter Boveri, president of the 
famous firm of Brown, Bovcri & Com­
pany, died at his home at Baden, Swit­
zerland, on Oct. 28. The immediate 
cause of his death was a heart lesion 
which he suffered in September. Doctor 
Boveri had nctunlly ne,·cr recovered 
from an automobile accident which he 
met with in August, 1922. 

Doctor Boven was a man of charming 
personality and one who never knew 
what it was to be confounded by any 
obstacle. He had many friends in the 
United States as well as in all the coun­
tries of Europe. lie wns an honorary 
citizen of the town of Baden and a 
member of many electrical and scientific 
societies. 

Doctor Boveri acted as prci;ident of 
Brown, Bo,•eri & Compan:i· from the in-

ccption of the company to his denth. He 
was nc,·er a designing engineer. He 
was best known as an organizer nml 
was n deep student of economics, but he 
did play a very important part in the 
development of the mercury-vapor rec­
tifier as applied to electric railways, 
both tramway nnd trunk line, now com­
ing into fairly wide use in Germany. 
He was primarily responsible for the 
creation of the associated companies 
with factories at ,rarious places in the 
eight countries and with affiliated !-ales 
agencies in virtually c,·ery country in 
the world. 

Walter Bovcri was born in Bamberg, 
Bavaria, in 1865, of Italian-Swiss 
pnrcntagc. He attended the industrial 
school at Niirnberg and after complet­
ing his studies there entered the sen·­
ices of the Ocrlikon 1\lachinc Work", 
where he wns chiefly in charge of in­
stallation work. In 1890 he left the 
Ocrlikon works and "ith the elder 
Charles Brown, who was chief designer 
at Ocrlikon, i:tarted the plnnt at Baden, 
which has since developed to be one of 
the best-known electrical manufactur­
ing concerns in the world. The firm 
was founded as a purely electrical 
manufacturing concern with the modest 
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capital of about $120,000. As early 
as 1892 it added mechanical products to 
its line. • 

In 1916 the Federal Technical High 
School of Zurich bestowed a diploma 
conferring the degree of doctor of en­
gineering sciencl: upon Mr. Boveri "in 
acknowledgment of his great merits in 
the development of electricity in gen­
eral and the Swiss electrical industry in 
particular." 

Henry Procter Waugh, well known in 
newspaper life in New York for 20 
years, died, on Nov. 12, after an opera­
tion for cancer of the throat. For 
many years Mr. Waugh had been pub-

licity director of the Interborough 
Rapid Transit Company and editor of 
both the Interborougk Bulletin and the 
New York Railways Magazine pub­
lished in the interest of the employees 
of those companies. He came to New 
York 25 years ago from the South, 
where he had worked on his home town 
paper in Morristown, Tenn. His news­
paper experience also included a period 
on the Courier-Journal. Starting in 
New York as a reporter on the World 
he remained with that paper for 12 
years, finally becoming assistant city 
editor. He went with the Int£:rbcrough 
in March, 1909. He was 50 years of 
age. 

Manufactures and the Markets 
N ews of and for Manufacturers-Market and Trade Conditions 

A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

PubJic Service Will Buy 100 
New Buses 

The intention of the Public Service 
Transportation Company, a subsidiary 
of Public Service Railway, to purchase 
100 new buses has just been announced 
by officials of the company. Confer­
ences have been held between M. R. 
Boylan, vice-president and general man­
ager of the railway, and representa­
tives of various bus makers. Specifica­
tions for the new buses have not yet 
been made public, but it is understood 
that the railway wisht!s to include 
certain special features in the design. 
Quick delivery is very much desired. 

Tentative permission to proceed with 
plans to buy the new buses has been · 
given to the operating officials of the 
railway by Thomas N. McCarter, pres­
ident. Final approval of the move is 
expected to be gh·en at the next meet­
ing of the board of directors of the 
corporation. 

The large scale operations of the 
company in the purchase of existing 
buses during recent months have placed 
it in possession of many vehicles of 
antiquated design. It is the desire to 
replace these by modern buses at the 
earliest possible moment. Pending the 
deliveries of those now being negoti­
ated for, the railway is making efforts 
to borrow buses from other cities. 

New Company to Finance Bus 
Purchases 

The directors of White Motor Com­
pany have organized White Motor 
Securities Corporation to increase facil­
ities for financing time sales of White 
trucks and bu!'es. The new company 
will have an authorized capital of 
$5,000,000. Walter C. White, president 
of White Motor Company, said hereto· 
fore the White Company had financed 
all of its customers' paper through its 
own resources without any rediscount• 
ing. However, the large increase in 
purchases by railroads and other trans­
portation as well as a general increase 
in time sales makes it advisable for 
White Motor Company to anticipate re-

quirements for additional facilities for 
financing such sales without impairing 
working capital. The new company 
will provide such facilities at the lowest 
possible cost to customers and will en­
able the company to take advantage of 
desirable business. 

New York Railways Awards 
Oil Contract 

An important electric railway lubri­
cating contract was closed Nov. 8 when 
the business of supplying oil for the 
entire lubricating requirements of the 
New York Railways was awarded to 
the Texas Company. 

The New York Railways operates 
1,693 motor passenger cars over 72.43 
miles of route in Greater New York. 
The contract with the Texas Company 
does not include oil for use in power 
stations as the railway purchases its 
energy from the Interborough Rapid 
Transit Company. The contract became 
effective on Nov. 1. 

Bids Asked for New Carhouse 
at Grand Rapids 

The Grand Rapids Railway, Grand 
Rapids, Mich., will rebuild the carhouse 
destroyed by fire on July 19, 1924, under 
plans by Williams, Crow & Proctor, 
Grand Rapids architects. When esti­
mates have been obtained the company 
will be prepared to proceed with con­
struction. 

The new building will consist of two 
units. One, 16 ft. by 30 ft., will be an 
office building with two stories and 
basement. It will have a general office 
and cashier's office on the first floor, 
foreman's office and men's quarters on 
the second and a heating plant in the 
basement. 

The other unit will include the car in­
spection shop and car washroom, with 
boiler room and a substation, the larger 
building being 38 ft. by 224 ft. and the 
substation 16 ft. by 65 ft. The present 
substation, 22 ft. by 33 ft., will be used 
for storage of sand and salt. The car 
inspection building will cover three 

tracks. Cars not in need of attention 
will be stored in the open. 

The car inspection building will be 
one story and of brick construction like 
the other buildings now in use. It will • 
include space for storage, heating plant, 
coal for the cars, oils and tool room. 

Formation of a Court of 
Commerce Suggested 

Bernard M. Baruch, former head of 
the War Industries Board, reviewing 
business conditions and their relation­
ship to government, has suggested the 
formation of a Court of Commerce, 
which would decide for business men 
important questions that might con­
front them. This court, he said, would 
differ from the Federal Trade Commis­
sion, which he termed an "inquisitorial 
body," and would appeal to the business 
man as the Supreme Court does to the 
lawyer. Mr. Baruch made his sugges­
tion at the Waldorf-Astoria at the fifth 
annual luncheon reunion of the former 
members of the War Industries Board. 

He said that the country must soon 
determine what to do with great aggre­
gations of capital. By encouraging 
them will it be made more difficult for 
individuals to start a business and 
cause them to enter the servict! of these 
J?reat corporations in order to make a 
livelihood and career for themselves? 
He said in part: 

What shall be the attitude of govern­
ment toward business? During the war 
we built up great combinations of Industry, 
some of which have remained In the form 
of associations. These are capable of great 
good and possibly in-eat harm. A grave 
question Is. Shall the Sherman anti-trust 
law prevent such great combinations and 
associations, or shall business be permitted 
to combine for better production and dis­
tribution, thereby cheapening both and re­
sulting In lower prices for the consumer ; 
and If they are permitted to function, what 
regulatory or supervisory power should be 
exercised? These combinations. by their 
mass production, Increase the standard of 
Jiving by placing In the hands of the 
greatest number of people many of the 
things which they need. 

One of the Ideas that we discussed 
among ourselves was the establishment of 
a Court of Commerce, before which busi­
ness men would come with such questions 
as whether In time of overproduction and 
low prices they could cut down production 
and flx a price. If It were possible to es• 
tabiish such a court to say what could and 
what could not be done, Instead of an In• 
aulsitorlal body like the Federal Trade 
Comml~slon, would It not appeal as much 
to the business man as the Supreme Court 
to the lawyer? Droadly, this court would 
encourage such practices of co-operation 
and co-ordination In Industry as would 
be found to be clearly of public benefit, but 
it should watch against abuses. 

Metal, Coal and Material Prices 
Metal-New York Nox. 11, 1924 
Copper, eleotrolytlc, oenta per lb, .•••...• , 13. 625 
Copp•r wire hue, oenta per lb.. • • • • • . . . • • 16. 25 
Lead, cent.a per lb.. . . . • . • . . . . . . . • . • • • • . 8. 65 
Zinc. oenta per lb ..... , . • . . . . • . . . • . . . . . . 6. 7 62 
Tin, Strait.a, cent• perlb.. . . .. .. . . . . . . • . . 54. 3 75 
Bltumlnou• Coal f.o,b. Mlnea 
B m o k e 1 • ■ • mine run, f.o.b. v-el, 

Hampton Roads, grom tona .• , •••••..• 
Borueraet mine run, B011ton, net tona .•••.. 
Pitt1burgh mine run Pittabur&b, net tone. 
Franklin Ill., 1areen~, Cbloago, net tona 
Centre!, i11 .• erreeninp, Cblcaco, net tona 
Keneaa eereeninga, Kanaaa City, net tona. 
Materials 

$4.325 
2. 175 
1.875 
1.375 
1,275 
2.00 

Rubber-aovered wire, N. Y., No. 14, per 
J,000ft..... ......................... $5,25 

Weatb~roolwlrebue,N. Y.,oenteperlb. 17. 75 
Cement, Cblcaco net prices, wit.bout hap, 2. 20 
Llnoeedoll(S-lb.lota),N. Y.,pergaJ...... 1.14 
Wblte lead\ In oil (100-lb. keg), N. Y., 

aente J,>U b., carload Iota.............. 0. 152 
Turpentine (bbl.Iota), N. Y., per cal .. ,.. 0. 875 
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Rolling Slock 

Brooklyn City Railroad will probably 
place the order for its new cars, which 
has previously been referred to in thi~ 
paper, some time during the week 
ended Nov. 22. The order will comprise 
335 new double-truck four-motor ca rs 
very similar in type to the 250 pur ­
cha!led last year. This order v.;n call 
for an expenditure of more than $5,000,-
000. 

Illinois Central Railroad, Chicago, 
JIL, it. was reported on Nov. 10 was 
holding up temporarily the matter of 
the awards for the 250 new multiple­
unit cnra to be supplied to it for use in 

test this winter of light-weight noise­
less electric street cars, St. Louis and 
Brill cars. Last July the company lost 
65 cars by fire, and since then has been . 
reported to be in the market for :JO 
cars of the one-man, two-man type." 

South Carolina Gas & Electric Com­
pany, Spartanburg, S. C., has received 
the first of the four new buses recently 
ordered by it for operation in the city 
supplementary to the street car line~. 
The vehicle has a seating capacity o! 
22 persons. It is of Dodge-Graham 
make. Three more vehicles of the same 
size and type are expected soon. 

Track and Line 

its terminal electrification project, but Spokane United J~ilways, Spokane, 
the opinion was expressed that the de- Wash., has been doing repair work on 
lny was a matter of only a few days. Sprague Avenue and on the Rockwood 
Specifications for the new cars were tine.. New ties have been put in, curves 
sent out early in September. Mean- have been rebuilt and broken rails cut 
while, of course, announcement is de- out. At Hamilton and Baldwin Streets 
layed with respect to the probable new frogs have been installed and the 
award of contracts for the electrical track !ltructure has been rebuilt. 

equipment. l\lilwaukre F.lrctric Rsi)\\·ay & Light 
New York, Wl'Stchl.'Ste-r & Bo!lton Company, l\lil\\·aukee-, Wis., has com­

Hailway, New York, expects that the pleted the construction of the eight­
first of its 10 new all steel cars will • block extension of the Center Street 
be delivered at the Van Nest Shops line bridging the gap between Twenty­
about Nov. 18. The cars were -built by seventh Street and Thirty-fifth Street. 
the Pressed Steel Car Company and the The extension required an expenditure 
first shipment was made ' on Nov. 5. of approximately $100,000. Jt cover!! 
The new car is 72 ft. 7i in. long, weighs 2,700 ft. of trackage, 2,440 f l of double 
120,000 lb. and has a seating capacity t.rack and 260 ft. of single track, the 
of 80. The cars aro equipped for multi- )utter to be double tracked when grade 
pie-unit operation at high speed. Di- crossing improvements are under way 
mensions and details of the equipment by the railroad which crosi;es this line. 
follow: 
T r pc o r car ••••••.•• Ves llbuled l'aue nger 
\\ eigh t: 

Car bod>· ••••..•...••...•..•• 77.500 lb, 
:.rotor truck •••.••••••.••••••• 16.6?0 lb. 
T ra iler truck .•...........•.•• U,C.80 lh. 
l•;qulpmenl ••. , •••.••••••.•.•• U,300 lb. 

To ln l ••••...••........•..• U0.000 lb. 
Hois l er center 11, lt,ngth .•••••••• 47 t t. 7 t In. 
Length over all ..............• 7Z rt. 7t In. 
Truck wheelbR110 ••.••••.•.•••• • 8 tL 0 In. 
W hl th over a ll .•......••.•.••. 10 rt. 4 In. 
H t' lght, rn ll to trollc>· buc ..•.• H rt.. C. In. 
Body •.•••••••.•••.•••••.••.•••• All ,.,.,.,1 
l ntt•rlor trim •..•.•.....•.•..•••• ,\ gasote 
ll endlln lng •.••.•••••..•.••••.••• ,\ ga1101e 
Root • . . • • • . . • . . . . . . . . . . . . • • • • • • . . ,\ rch 
A ir brakes ..••..•••.•••.••• " 'oatlng houae 
Armn t ure bearlnp •••••••••••.•.• ll ronzc 
,\xlea •....•..••.. , .i-tirndard i-teel " 'ork11 
Hu rren ••.•••••••••••••••..••• , • l'u lhnnn 
Cnr t<lgnal 11)·stem 

\\
0 t-..tlng-hou11e c-on,luctor'11 whl"tle 

Car trimmings ..• • James 1 ... Howard &. Co, 
Center an•l aide bearlnp •.•..•....•. t•~m· 
Conclului nnd Junction box~. \\0 et<tlnghou11e 
Control ....•..•.........•.. " "c.•tlnghouse 
Curtuln nxtures.1\lorton :'ilnnurRcturlng Co. 
Curtnln material ..•...••...•... 1-"nhrlkold 
l>estlnul Ion 111J;n11 •...•....•..•••.. 1-;11con 
Door-operating mechanl~~tlonal Pneumatic 
Draft genr ...•..•••..••••••• Pltt-1-'on,yth 
Gear■ 11nd pinions 

Nuttall BP pinion nnrl llexlble genr 
Hand brakes ••••••••.•••.••••••• Blnc-kall 
Henter equipment .•............••.. Gold 
lleadllghtii ••..•...•••.•.•..• Golden Glow 
Journal bearings .•••.•••..••..•.. Bronze 
Journnl boxes .• Symington-SIi In. x 10 In. 
:Olotors ••. \\'l'sllnghou,re 409-H. ln,.lde hung 
l'nlnt ..• , ••.•••..••.•.•• \ ',•luvlne enamel 
~ash nxture!I .....••.••.•. O. JI!. F.dwnnl~ 
Seats •..•••.•..•••... Heywood-\Vakcflehl 
~eating mRtt•rlnl •..•...•....•.. l'nntnsol•~ 
Slack adj uster •...••. \Yesll nghouse Type L 
Springs • • • . • • • • • • • . • • . • . • . . ~eml-elllptlc 
Step t readA •.•..••..•....••.. K nss 11atet>· 
Pantograph •..••.•... Nuttall U. S. No. 131 
P nn tograph 11hoe .....• No. 14 gage llteel 
True-ks •••.•.•. Pressed Stc~I Car Compan)" 
V t>ntllators ••••••••.•••.••...•.. Garlnnd 
\\'heels: 

Motor truck ........... 4 2-ln. at eel llre<l 
Trn lle r t ruck •••••• , •• 36-ln. rolled 11leel 

Grand Rapids Raihny, Grand Rnpid'I, 
~lich., plans to conduct a comparative 

Key Sy,;tem Transit Company, Oak­
land, Cal., has ~tarted reconstructing 
track and laying permanent pavement 
on We$t Twelfth Street at a cost.. or 
$103,000. The extension of the Lake­
shore line on Walin Vista Avenue a dis­
tance of 1,787 ft. east will cost $25,000. 

'Stockton Eltttric Railroad. Stockton, 
Cal., will build a half mile double tra,:k 
extens ion to the College of the Pacific. 
General Manager Webs te r has secured 
an appropriation of $40,000 for the ex­
tension and .work will start a s soon as 
right.~ of way are t1ecured and the fran ­
chise granted by the Ci t )' Council. 

Coral Gables Utiliti~ Company, 
~liami, Fla., ha i; been granted a 25-
year franchii;c to build and operate a 
ra ilway. Work on the new line , which 
will be approximately 36 miles long, is 
to be s tarted immediately. The esti­
mated cost is $150,000. The downtown 
and city portion of the line will operate 
ov<'r municipal tracks and over tracks 
owned by the Coral Gables Utilities 
Company for the remainder of the dis­
tance. It is said that an arrangement 
ha s been made with the Florida Power 
& Light Company, lessee of the munic­
ipal traction line for using the track~ 
nnd furnishing power. 

Dallas Railway, Dallas, Tex., cele­
brated recently the opening of the 
Southwest Oak Cliff route and the com­
pletion of the Hampton Pince car line , 
an extension of about 2 miles from 
Tyler Street and Jefferson Avenue in 
Dallas, Tex. The extem;ion has been 
completed at n cost of-$136,000, 11 por­
tion of which was borne by the Dallas 
Railway and the remainder by the 
Moss-Tate Inve!ltment Company. 

Tratle Note~ 

Heine Boiler Company, Jnc., St. 
Louis, Mo., announces that R. C. Broach, 
formerly in the general sales depart­
ment at St. Louis, has been appointed 
its southeastern district manager, with 
offices in the Glenn Building, Atlanta, 
Ga. S. B. Alexander will continue as 
special representative in North and 
South Carolina. 

Gibb Instrument Company, Bay City, 
Mich., manufacturers of electric weld­
ing and electric heating equipment, 
announce!I the appointT11ent of H. V. 
Beronius to represent it in Iowa, 
Kansas, Nebraska, Oklahoma and 
northwestern Missouri. His headquar­
ters will be 33 Linwood Terrace, Kan-
11as City, Mo. 

Fuller-Lehigh Company, ~ ,,.,. York. 
:,,. Y .. has entered into an agreement 
with Babcock & Wilcox, Ltd., of Lon­
don, to operate under the Fuller-Lehigh 
Company patents, whereby everything 
in connection with its pulverized coal 
business will be handled in the various 
countries throughout the world by Bab­
cock & Wilcox, Ltd., of London, .,,.;th 
the exception of the United States, 
it.~ dependencies, Canada and Mexico. 
Babeock & Wilcox, Ltd., has taken over 
a large number of the members of the 
Fuller organization who have llpecial­
ized {or yenrs in work of this kind. 

Globe EIN"tric Supply Company, Den­
ver, Cot, hall been appointed district 
representative for the Kuhlman Elec­
tric Company of Bay City, ~lich. The 
territory invoh·ed includes the states 
of Wyoming, Colorndo and New :Mexico. 
The Kuhlman company expects to have 
a stock of transformers placed shortly 
\\;th this new representative. 

Wt'l!tinghous<' Electric & Manufactur­
ing Company, F..ast Pittllburgh, Pa., will 
complete about Dec. 1 the $2,000,000 
annex to its plant at Lester, Pa. The 
new plant, now partly in operation, is 
known ns the turbine blading shop. 
Work upon the structure was begun 
Jai;t epring. Two buildings of steel, 
hollow tile and concrete and covering 
more than a city block arc included in 
the new unit. 

Hail Welding & Ilonding Coa,p:my, 
Clevl'!and, Ohio, has issued Bulletin No. 
112, covering Una Rod 300. The bul­
letin states "Una Rod 300 welds as 
easily as a low carbon steel nnd depositJ; 
a pad of clean high carbon metal ai, 

hard ns the rail." 
Triumph Electric Company, Cin­

cinnati, Ohio, has issued a bulletin on 
the TR self-start motor. 

Walter A. Zelnick<'r Supply Company, 
St. Louis, ~lo., has issued Bulletin No. 
329, listing information on locomotive 
equipment, rail m3terial and power 
plant and contractors' machinery. 

General Electric Company, Schenec­
tady, N. Y., has i~sued a 27-page bulle­
tin, designated as No. 47731, on auto­
matic station control equipment. It 
describes briefly the uses and advan­
tages of this type of equipment and i~ 
well illui;trnted. 



Noi•ernber 15, 1924 ELECTRIC RAILWAY JOURNAL 

Here's the test! 

Try this 
on your cars! 
Slack off the brake shoes until full 
piston travel is required to set brake. 
Release· air brakes. 

I 

Then try to 1set hand brake! 
Will it hold? ~ 
That's the test which proves the point. Unless the 
hand brake holds when the piston travel exceeds say 
5 ;~ inches, it's useless to struggle· with it. Yet there 
are thousands of cars operating every day the brakes 
of which cannot meet this simple test of safety. Are 
any· of your cars like this? 

PEACOCK STAFFLESS BRAKES 
will always pass .this safety test-

Their unequalled facility for winding in 
almost any length of chain enables Pea­
cock Staffiess Brakes to overcome any con­
dition of excessive piston travel, slack 
brake shoes or the like, and actually make 
a powerful brake application. This is a 
guarantee of safety which you cannot 
afford to overlook. 

I 
! ' 

National Brake· Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repre•entati.Je•: · 
Lyman Tube & Supply Company, Limited, Montreal. Canada 

19 
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~ ~'$:r\,Kers ·--~ 
• . - ..•. ✓ ~ - • • • . ' 

~enginee __ ~ 
§or~, j,Bacon &, wa~is The J. G. White 

;3ncorportttc~ Engineering Corporation 

Jengineers 
Ensl11ura-Coo1truclor• 

Oil 11,IIDtrl" and Pipe Liefs, •- and \\"atar r_... Planu. Tnn,,alul• 
8"\ema, Uoc.els • .&~. O!!IN Uld IDduHrlal B1111411111. Jl&Urwda. 

PHILADELPmi
111 8 'o1iclo:- y4:{1N FBANCISCO 43 Exchance Place New York 

STONE & WEBSTER JOHN A . . BEELER 
l11corpo .. tod Operatinc, Traction and Traffic lnYeotication• 

£XAMINATIONS REPORTS APPRAISALS Routine Su"ey1-Valuationa-Operation 
ON Manacement 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 52 Vanderbilt Ave., NEW YORK 

SANDERSON .& PORTER ENGELHARDT W. HOLST 
ENGINEERS Coruultin11 £n11i-e, 

.. £PORTS, DESIGNS, CONSTRUCTION, MANAGEMENT Appraiaah, Report•, Raru, Se"ice fnyeali1alion, 
HYDRO-ELECTRIC DEVELOPMENTS Studiea on Financial and Phy1ical Rehabililation 

RAILWAY, LIGHT and POWER PROPERTIES Reorcanization. Operation, Manacemenl 

CHICAGO HEW YORK SAN FRANCISCO 683 Atlantic Ave., Bolton, Mau. 

WALTER JACKSON 
ALBERT S . RICHEY Con~ltant on Fares and Motor Buaea 

ELECTRIC RAILWAY ENGINEER 
WORCESTER, MASSACHUSETTS Ori•inator of unlimited ride, t-ranaferable weakly 

... N),nS• A~~"AISALS ... ATC.9•0--•"ATION • .... v,ca pan. Campail'IU bandied to make it a aucc-eu • 

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

Byllesby DAY & ZIMMERMANN. I Ne. 
Engineering & Management ENGINEERS 

Corporation · DESI ON • CONSTRUCTION . REPORTS 

208 S. La Salle Street, Chicago 
VALUATIONS • MANAGEMENT 

New York Ta09111a NEW YORK PHILADELPHIA CHICAGO 

STEVENS & WOOD, INC. JAMES E. ALLISON & CO. 
Design and Conslruction of Power Stations Consulting Engineers 
Railroad Eleetrificalion, Industrial Plants 

REPORTS AND APPRAISALS Spccilllizing in Utility Rate Cases and 
Mona11emtnl oftd Flnonc(ng o/ Ullllll•• ancl ln4Hlrlalll Reports to Bankers and · 1nve1tors 

Maboninr Bank Bldr. 120 Broadway 1017 Olive St., St. Louis, Mo. Youncatnwn, O. New York 

HEMPHILL & WELLS HUMAN ENGINEERING CONSUL TING ENGINEERS 
Gardner F. Wells Albert W. Hemphill 

APPRAISALS Railway Audit and Inspection Company, Inc. 
INVESTIGATIONS COVERING ' Fourth and Chc•tnut St.., Philadelphia 

Reorganizatioo Management Operation Construclion Boaton :Sew York } BBA.."'Clll:S} B&J\lmore Allan ta 

43 Cedar S1reet, New York City lSew Orlpana Pttubursh Chl~o Sl. Louil 

Dwight P. Robinson & Company The Most Sucxenful Men in the Electric Railway 
lncorporaled lodu1tty read the 

Design and Conslruction of 
Electric Railway•, Shop•, Pou,er Statioru ELECTRIC RAILWAY JOURNAL 
125 East 46th Street, New York 

Chlcaso Youns•lown Allan ta Phll•delphla 
Lo• AncelH Monlreal Rio d~ Janeiro EYery w,,k 

l 
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f-lASKELITE and PLYMETL 
Hav.e Revofµtionized Car Building 

A new and better type of car is now available at le_ss cost 
These two engineering materials have taken first place with 
some of the leading car builders in the country. Car roofs of 
HASKELITE are many times stronger and lighter than any 
other type. They ore made in sections and by their use no 
headlinings are necessary. PL YMETL panels are stronger, 
lighter and more resilient than steel and their insulation value 
is so great that no inner side linings are required. Reduction in 
weight made possible by using HASKELITE and PL YMETL 
on a double truck car results in an annual saving in operating 
costs of over fifty dollars. Yet the first cost of such a car is 
no greater than other types. 

Send for full engineering information 

The ne,v tars ballt by 1. G. Brill Co. 
ror lhe York ltallwa:r•. 01>ttat,,d by 
Pay & ZlmmPrtnf\nn. Inl'., are typlt"tll 
or what b posolble through lhe U8" 
of these "upttlor ,natf'lrials. Note 
the absence or beRdllnln,:• and 
wal•lllnlng•, the handsome exlmor 
and lnlt>rlor. The big- lmpro,••mmt 
In op~ratln~ and mRlnlt>nllnl'e coslM 
cunnnt h• shown In pholoi:raphs, It 
niu•t b• exPt>rlmerd lo h• ap­
prrc,lntNI. Ulue print bookltl and 
"'1mpl•• ••nt apon rNjaNl. 

HASKELITE MANUFACTURING CORPORATION 
133 W. WASHINGTON STREET, CHICAGO, ILL. 

JOE R.·QNG 
Conaulting Transportation Engineer 

Spccializin• in TraHi~ Problem• anJ in Method• f• 
/mprol)e Service anJ /ncrea•e 

EHideru:y ol Operation 

PIQUA, OHIO 

THE P. EDWARD WISH SERVICE 
Clturch St. 

EW YORK 
StrHt R•l-y l,upfftion 

DETECTIVES 
131 State SL 

BOSTON 

lVllea wrltlna: tbe ad•mt.er for lnlormaUoa or 
price■, a meattoa or tho Eleetrle B.allwa7 

,olU'llal ..,. 11.lil be appreolau,4. 

The Mo1t Succe11ful Meo in the Electric Railway 

lnduetry read the 

ELECTRIC RAILWAY JOURNAL 

Every Week 

C. B. BUCHANAN 
Prel!dOlll 

W. H. PRICE. JR. 
Sec'1-Trea1. 

JOHN J'. LAYNG 
Vl..,.Pntlcle-' 

BUCHANAN & LAYNG CORPORATION 
E•gineering and Management, Constn1ction, 

Financial Reports, Traffic Surr,eys 
and Equipment ftfaintenance 

BALTIMORE 
823 Equitable Bid&'. 

Phooe: 
Hanover 2142 

NEWYOll 
49 Wall Street 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineer. and Contractor• SYRACUSE, N. Y. 

A. L. DRUM & COMPANY 
Conaa16inw end Con•trv~tiq En,l-• 

VALUATION AND FINANCIAL REPORTS 
RATE STUDIES FOR PllESENTATION TO PUBLIC SERVI~ 

COMMISSIONS 
CONSTRUCTION AND MANAGEMENT OF 

ELECTRIC RAILWAYS 
230 South Clark Street 215 South Broad Street 

Chicdo, Ill. Philadelphia, Pa. 

Bureau of Commercial Economics, Inc. 
Industrial Engineers 

Organization • Methods • Layout and Facilities. 
Public and Industrial Relations 

72 West Adams Street • CHICAGO 
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Barron G. Collier, Inc. 
Candler Bldg. 

New York 
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CEMENT 
Defies Cold Weather 

Spaces between and along trolley 
tracks on the Boston Post Road 
at Darien, Conn. Eighteen hours 
after pouring, the pavement was 
opened to traffic, Including heavy 
commercial trucks. Had ordinary 
concrete been used, weeks would 

have been lost 

Columbia University Laboratory, In a test of i.um­
nlte Cement under freezing conditions, placed 
cylinders of 1-2-4 Lumnlte Cement concrete, Im­
mediately after mixing, In a refrigerator, the 
temperature of which was below freezing. 
After bclt1g kept In the refrigerator for twenty­
four hours and then thawed, the cylinders showed 
compressive stren gth of 2348 pounds to the square 
Inch. Cylinders kept in the r~frlgeratorfor twenty­
eight days showed compressive strength of 3315 
pounds to the square inch. 

T HE speed possible with Atlas Lumnite 
Cement will insure the completion of your 
concrete work before freezing weather. 

It can also be used at much lower temperature 
than other building cements. 
For work that must be done in cold weather, 
Lumnite has the additional advantage that it 
can be used in much colder weather than other 
cements. It is less subject to injury from frost 
for two reasons: 

First, the early hardening of Lumnite 
Cement brings the concrete, in a few 
hours, to a point in its curing beyond 
the danger of frost attack. 
Second, this rapid hardening, a chemi­
cal action, produces in Lumnite Ce­
ment concrete very considerable heat. 
This is an additional insurance against 
the attack of frost. 

Atlas Lumnite Cement makes twenty-eight­
day concrete in twenty-four hours without the 
use of artificial accelerators. Lumnite Cement, 
because of its principal ingredient, obtained 
from high-grade aluminum ore, Bauxite, de­
velops at twenty-four hours greater strength 
than that developed by other building cements 
at twenty-eight days. 
The early completion, now, of your job, through 
the use of Lumnite, may effect big economies 
in time and money. 
Whatever your construction problem, you • 
should investigate the big savings Lumnite 
can make for you. 
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THE ATLAS JUMNITE, CEMENT co. 
25 Broadway, NEW YORK CITY 

Brown-Marx Bldg., Birmingham 134 S. LaSalle St., Chicago 
........................................................... I •••••• Ill Ill ••••••••••••••••• •••••• ····N: i: 'i:·;;:;. 

SEND THIS COUPON TODAY 
Please send your booklet 
on Lumnite, also detailed 
information on Lum-
nite's use for ____ _ 

Name_ 

Address ____ _ 
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Recent I nstallatio 11s 
of Da;!;lon 
Resi/ient Tracks 

E I, l: C T R I C R A I L W A Y J O UR N A L November 15, 19 
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keeps the 
Repoi1-ShopsBusy 

A BLO\V is as great a shock to the hammer as to the object struck. In street 
railway operation, the track is the anvil- ' the rolling stock the hammer. 

Since shock works both ways, it destroys the rolling stock no less than the track. 

And there you have the reason for much of the repair to rolling stock. Little, 
perhaps, does the repair shop foreman realize that the track is to blame for so 
much of the work he has to do. In other words, the condition of the track 
largely determines the amount of rolling stock repair. Sagging joints and un­
even track soon knock rolling stock to pieces. Rigid track is no less harmful. 

Only by cushioning the shock of traffic can you eliminate this costly evil. 

Resilient track construction is what is re-
quired to overcome the destructive effects 
of shock. Resiliency is now recognized as 
the one indispensable requisite for efficient 
tracks. 

There you have the reason why the use of 
Dayton Resilient Track is increasing so 
rapidly. l\Jore of it will be laid this year 
than ever before in its history. 

Write us for any further 
information desired. 

The Dayton 
Mechanical Tie Co. 

707 Commercial Building, Dayton, Ohio 

Cushions the Shock 
On Rolling Stock 
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If you did not attend the Convention 

The SAFE1VAY 
story is told com­
pletely in a catalog 
riow ready for dis­
trib11tio11. 1Ve slzall 
be glad to wail this 
catalog to a➔iy in­
terested, respon­
sible person upon 
request. 

T HERE was never an idle minute at the exhibit of SAFE\'<' A Y Six 
Wheel Coaches at the A. E. R. A . Convention. Day after day it was 

the center of an enthusiastic audience of transportation men and railway 
officials. Close observation of the SAFEWAY chassis in actual operation 
and a brief explanation of SAFEWAY engineering features demonstrated 
to these men that a new era in motor transportation had been born. 

This quick and ready conviction is not to be wondered at. It is due 
to the work of railway engineer:s. that four wheel rail equipment is now 
obsolete. These men immediately recognized the advantages of more 
wheels for heavy duty motor vehicles-they needed no prophet to predict 
the early arrival of the day when four wheel motor trucks and passenger 
coaches will be as antiquated as four wheel railway coaches. 

If you did not see the SAFEWAY Six Wheel exhibit at Atlantic City, 
you missed the demonstration of a development in modem transportation 
which is of the utmost importance to the future of your business. 

• 

-
Made by the Six Wheel Company, 1800' W. Lehigh Avenue, Phila., Penna. 
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EXCESSIVE friction always produces these two effects: 
needless loss of power and rapid deterioration of the ma­

chin~ in which it ?ccurs. As a result of such power losses, pro­
duction costs are mcreased and the deterioration of machinery 
necessitates first costly repairs and in a short time complete 
replacement. 

Excessive friction is usually·due either to defective bearings 
or imperfect lubrication. If the bearings are defective, they 
should be adjusted or replaced. If incorrect lubrication is re­
sponsible, the proper grade of lubricant should be supplied in 
the proper amount and proper manner. 

Unfortunately, the penalties which inefficient lubrication 
imposes, do not always become immediately apparent. In such 
cases, however, the loss and damage goes on steadily and may 
escape detection until the machine is damaged beyond repair. 

Standard .Oils and Greases 
offer a complete line of lubricants, one of which will properly lubricate 
every bearing on every machine. It is, however, advisable to have a 
lubricating engineer see that each oil and grease is put to proper use. 
Remember--each bearing, to be lubricated perfectly, requires an oil or 
grease of certain definite characteristics and qualities. 

To insure the use of the correct lubricant for each bearing, this com, 
pany maintains a staff of lubricating engineers who have not only had 
broad, practical plant experience, but have spent years in study and 
research in the company's laboratories. 

Their services are free to the industries throughout the middle west 
and their recommendations, based on a careful survey of the individual 
plant, if followed, will prove the solution of the lubrication problem. 
They have demonstrated, time after time, their ability to cut power 
losses and operating costs, eliminate burned out bearings and the .cost 
of replacing them, and safeguard valuable machines. 

Upon request, we will gladly have one of our engineers visit your 
plant, analyze the lubrication requirements of each machine a~d give 
you the benefit of his recommendations. To avail yourself of this serv­
ice would place you under no obligation to us. 

Write, phone or wire your nearest branch office, today. 

STANDARD OIL COMPANY 
(INDIANAI 

910 S. Michigan Avenue Chicago, Illinois 
ILLINOIS INDIANA IOWA MICHIGAN WISCONSIN MISSOURI 

Ghieaiio Enns,Ule Davenport Detroit La CroMe Kanaaa Cit7 
Decatur lndianapalla Dee )Jaine& Grand Raplde Milwaukee St. Joaeph 
Joliet South Bend Maoon CitJ Saain■w lll:',NESOTA St. Lo1111 
Peoria KANSAS 

8. ~1¥cf+? N. DAKOTA Da!uth 
Qulnc1 Wichita F areo Mankato 

Huron Minot Mlnneapalia 
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Make 
Beckwith­
Chandler 

Your • 
Standard 

ELECTRIC RAILWAY JOURNAL 

Varnishes and Colors 
This label marks a superior grade 
of varnishes and colors manu­
factured to a consistent standard of 
quality for maximum durability. 
These materials are known a n d 
used in the paint shops of leading 
steam and electric railways. For 
every part of the car, from roof to 
trucks, inside and out there is a 
Beckwith-Chandler finish which 
will satisfy. 

BECKWITH"' HAND 
/.\an 

Highest G 

November 15, 192 

Flat color and varni1h 
• y a t • m • - enam•I 
ay1tema--color vantl■h 
1y1t•m-'or bnub or 
opray application. 

Alao manufacturera of 
NEOLITE, the pyroxylln 
fini1h. 
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I ·T HIS is Station CCH, - the ConsoEdated Car­
) Heating Company, broadcasting the announcement 

of a series of weekly programs of vital interest to the 
electric railway industry, direct from its .factory at 
Albany. This station is operating on a w:we length 
of 100 per cent satisfaction. · 

For years, Consolidated Devices have been steadily 
building a reputation in the electric railway field for 
car comfort, car safety and car efficiency. 

Just as Albany is recognized as headquarters of 
government for the Empire State, so is the Consolidated 
plant, located in the Capital City recognized as 
headquarters for devices that contribute to car service. 

Each week, Station CCH will broadcast in Electric 
Rail•way Journal, interesting points regarding 
Consolidated Devices-

Electric Car Heaters and Control 

Pneumatic Door Operating Equipment 

Car Signaling Devices 

Tune in on the weekly programs. 

CONSOLIDATED CAR-HEATING COMPANY 

29 

New York ALBANY Chicago 
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W eight Helps the Pile Driver 
But Handicaps Car Wheels 

WEIGHT is all right in a pile driver, but why move 
a heavy weight unless you. arc going to hit something 
with -it? 

Weight in an electric railway car costs money to haul 
around. 

To secure the stronger wheels demanded by modem 
service conditions it is unnecessary to go to heavier 
wheels. 

Davis "One Wear" Steel Wheels are made from a 
tough, high manganese steel, superhardened by heat 
treatment, thus providing unequalled resistance to 
impact loads and permitting the safe use of a far 
lighter wheel. 

November 15, 192 

AMERICAN STEEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 
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Quieter Operation 
of Street Railways 

Is Being Demanded 
THE insistent demand of many communities for the quieter operation of street 

railways necessitates the equipment of cars with wheels of the highest grade 
which will not readily develop flat spots. 

Cambria Rolled Steel Car Wheels-made at the Cambria Plant of Bethlehem 
Steel Company at Johnstown, Pa., will satisfy this demand in every respect. 

They are made by a combination forging and rolling process at the proper tempera­
ture, which builds up an outside skin on the wheel tread and gives it a much longer 
wearing surface, thus adding materially to the life of the wheel. 

Wheels are sized in solid dies to eliminate all eccentricity and flat spots, which 
insures quiet operation and maximum mileage. 

A large quantity of rolled steel wheels are regularly carried in stock to facilitate 
deliveries. These wheels are of standard sizes and can be bored to meet customers' 
requirements. 

Cambria Forged Axles for Street, Interurban, Subway and Elevated cars and 
armature shafts for electric service are made in the Axle Plant at the same works to 
meet any reasonable specification: treated or untreated; solid or hollow bored; smooth 
forged only; rough turned all over; or rough turned on journals and wheel seats. 

Speci/v Cambria Rolled Steel Car Wheels 
and Forged Axles on your next order. 

BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 
Sal<10//lc<1: 

New York Boston Philadelphia Baltimore Washin&ton Atlanta Pitt,burgh 
Buffalo Cleveland Detroit Cincinnati Chicago St. Louis San Francisco 

Beihlehem Si«I Expo,/ Corporal/on. 25 Broadway, New York Cily, Sole Exporter of Our Commercial Producu 

BETHLE 

31 
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STANDARD STEEL 

A picture may suggest the method but it 
cannot show the care with which "Standard" 
Steel Tires and other Standard Steel Works 
Products are made. 

The qualities built into steel are not appar­
ent until called upon to meet requirements 
of service. State your requirements and 
we'll be glad to show you how we build a 
"Standard Quality" Tire, Wheel or Axle. 

STANDARD STEEL WORKS COMPANY 

CHICAGO 
ST. LOUIS 
NEW YORK 

PHILADELPHIA, PA. 
&RANCH OFFICES 

HOUSTON, TEXAS RICHMOND, VA. BOSTON 
PORTLAND, ORE.i SAN FRANCISCO ST. PAUL, MINN. 

WORKS: BURNHAM, PA. 

PITT~BU~frs P A. 
LOS ANG ,CAL 
MEXICO CITY, MEX. 
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ACLEDE Heat .. Treated AXLES 
TRADE V ALSCO MAR~ 

Worlra: 

Forging 
Operation 

East St. Louis 
Works 

Heat-treated axles insure economy. In Valsco 
axles an interesting story has been built around 
competent experts, latest type of equipment 
and scientific procedure. Valsco axles mean 
profitable investment and afford the desirable 
degree of safety. 

LACLEDE STEEL CO. 
Diatrict Oflicea: 

Alton, Illinois 
Madiaon, Illinois 

General Offices: 
ARCADE BLDG., ST. LOUIS 

Chicago, Illinois 
Kanaaa City, Mo. 
Detroit, Mich. Eaat St. Louis, Illinois 
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Help 100,000 Destitute Children 
on ''Golden Rule Sunday" 

. 
O n Sunday, December 7th, there w ill be a world-

wide observance of the Golden Rule-

,. IF !wt soever ye 'Would that men should do to 

you, do ye even so to them." 

The thousands of people who observe Golden Rule 

Sunday will cat on that day a meal of soup, bread, 

stewed fruit and cocoa. As they cat that simple 

meal, they will put themselves in the place of the 

thousands of orphan children who lack even such 

food. These men and women will remember the 

Golden Rule and gh·e their contributions to buy 

food for the I 00,000 hungrr children in the N car 

East-fatherless, homeless and destitute children 

in Greece, Syria, Palestine and Armenia. 

The lasting joy that comes from a simple act of 

kindness-an observance of the Golden Rule-can 

be yours, too. Every dollar you give to the Near 

East will buy twenty dinners of soup, bread, rice 

and cocoa for the Near East orphans. And $ I 00 

a year will feed, clothe and educate one of these 

children. 

Ren1en1ber the Golden Rule 
011 Sunday , D ecen1ber 7th 
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ali 
The first consideration for good eco­
nomical street car operation must be 
quality of equipment. Years ago 
More-] ones p r o d u c ts successfully 
demonstrated that one of their features 
was fine quality-and this feature has 
come to be a characteristic one. Buyers 
of street car equipment think of More­
] ones in terms of quality. l\!Iake a test 
of what this quality means in your 
service and specify More-Jones prod­
ucts the next time you order. · 

Further information and prices on application 

MORE-JONES BRASS & METAL CO. 
St. Louis, Alo. 
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"Tiger" Bronze Axle and 
Armature Bearings 

Their exceptional touirhness and 
hlirh antl-frlctlonsl qualities In• 
sure great strenrth and slow, 
even rate of wear. 

-for railway armature 
bearinrs. sclen tUlcal!y 
compounded of pure new 
tin, copper, antimony and 
melalllc nickel-no lesd. 
Lasts much lonirer, and 
iruaranteed most economi­
cal. 

M-J Lubricated end V-K 
Oilless Trolley Wheels 
end Non-Arcing Harps 
The pure, new mets! uaed In 
the wheels Is exceedinirly 
touirh, yet does not irrlnd 

f>-:':lecthe1$,~~~tf;n 
th

1s wi~; 
com1>lished automatically. 

1'\0RE·JONES 
QUALITY PRODUCTS 
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Unmounted aamplu enable the mechanic to 
drtermlne, by actual tut, •lz• and atyla but 
aultrd for uch Job. 

Seven and one-half miles of samples! 
To produce 9000 sets of 1'11-R Hard 
:i\1aple Annature Wedges. each set 
<;omprising 21 styles 2.½ inches 
long, over 8 linear miles of material 
was used. 

MITCHELL-RAND 
··-_uv~·· 

Samples of 1'11-R insulating: materials 
-compounds, paints, varnishes, 
soldering paste, waxes, papers, 
cloths, twines. tapes, etc.-may be 
used as permanent indices of 1'11-R 
quality;. they arc representative of 
the highest grades of merchandise. 

Thia envelop• await ■ your nama and addrua. You are Invited 
to nnd for 1■mplu ol any additional material ■ und In your 
work. 

_.....,.<.---I 

21 
S,\.\IPLES 

MITCHELL-RAND 
·(;,-;;~,«~ J, .. o,,f#'l4,ufa.t.ta..t,.· 

FRO.If 

18 
J-.......-c,.,.-'t..._S )' 

MITCHELL-RAND MFG. CO. 
15 Vesey St., NEW YORK, N. Y. 

Asbestos 
blasted from rock to 
make roofings per­
manent 

INDESTRUCTIBLE asbestos 
rock fibre that has resisted 

the forces of nature for centuries 
is supplied by the Johns-Man­
ville mines. 

At Johns-Manville factories 
this enduring fibre is made into 
many types of fire-safe roofings. 

Choose any of these roofings 
for your building~ and you will 
never need to paint it-an im­
portant saving. It will give you 
greater service at less cost and 
materially reduce your fire ri~k. 

JOHNS-:-.IAN\'ILLE Inc. 
292 r.-.hdison A,·c., at -I hr Sr., N. Y.C. 

B,..11,:/ln i11 11 Larp• Cltl,• 
ForC11.,,.,la: 

CA:-ADIA:S JOH:SS-)IA:,;\"ILLE CO, Lid .• 
Toronto 

JOHNS­
MANvlLLE 
Asbestos Roofings 
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TRAD£ 

Frogs and Crossings 
\ Vhen you install Anderson Frogs and 
Cro~sings you can be sure that you will 
~et the maximum dependability and 
-en·ice even under the hardest conditions. 

The thirty years experience that is behind 
the manufacture of all kinds of Overhead 
Line :\Iaterial should be of benefit to you 
in helping you keep down your mainte­
nance costs. 

S,nd Jar lntnl priers on .rlndrr1on'1 d~p,nd­
ahlr Fro91 nnJ Crossin91 nnd otlirr Ovuluad 
. \I at trial. 

15 degree Rl.,ld 
Croaeinr 

Albert & J. M. Anderson Manufacturing Co. 
289-305 A St., Boaton, Mau. 

Chlcago-105 S. D<>arborn St • 
New York-J3j Broadway 

Phlladelphia--4:!0 Real Eetate Truet Bldl'. 
London, E. C. 2, l!! Moor Lane 
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¥INGTON VARNISmD 
~ Can1bric 

Seven fa cto r s 
of Q 1.1. a I ; t y 

H ll'h Dielectric Strenl'th Non-Hyl'roacopic 
Hish Reai1tance Heat Reaisllnl' 
Flexibility Chemically Neutral 

Maximum Elasticity 

Have you made temporary repairs in the past? 
The difference between making permanent and 
temporary repa;rs on motors, transformers, 
cable joint;, coils, etc., has in many instances 
depended upon the quality of van~ished _in­
sulation used. If a cheap grade of msulat1on 
is used-it soon fails-and the repair is a 
temporary ·one. 
Make all your repairs permane.ot ones by 
insisting on Irvington Varnished Cambric. In 
many cases, it is good for the life of the equip­
ment. 
l t has stood and will stand the test of time. 
And the test of time is the or.ly real test for 
insulation. Ask our sales representatives for 
sample and prices. 

lRVIHG-TON VARNISH u INSULATOR.@· 
Irv~ton, N~erse_y. 

Established 1905 
Sa Ira Repreuntallvra: 

Mitc hell-Rand Mfg. Co., New Prehler Bro■ .• Chicago 
York Co'cJer::,-:n~ubber Co., 

T. C. White El~ctric Supply Clapp & Lamoree, Lo, Anircl .. 
Co .• St. Loe. ;..; and San Franci•co 

E. M. Wolcott. R oeheater F. G. Stofield, Toronto 
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Gears, 
£Vt.RY GEAR REGISTF.REO 

There isn't a bit of noise . 
rn a 

Nuttall Gear 
Nuttall Helical Gears are the most 
silent, easiest-operating, longest wearing 
and most economical gears made for 
traction service. 

That's the whole story except that more 
and more of the leading traction com­
panies are making Nuttall Gears stand­
ard equipment. 

There are Nuttall Gears for every type 
of traction car, from the one-man safety 
to the large interurban express. 

Examine a set of Nuttall Gears - see 
how the teeth arc cut with rounded 
edges to facilitate easy installation and 
to prevent chipping and cutting - note 
also that there is no undercut at the 
tooth root where the greatest strength 
is required - Both of these minor details 
add materially to the life of the gears. 

After you sec and study these gcau fn 
operation you will wonder why you 
haven't adopted Nuttall Helical Gears 
long ago. 

Gti our gear book, it will tell you the whole 
story. 

RDNUITALL COMPANY 
PITTSBURGH . PENNSYLVANIA 

IRVING SAFKAR STEP 
ALL-STEEL AND PER:-1,\."'ENTI:Y NO!'t-SLIPPING 

Getting-on-and-off accidents due to a 
slippery footing are next to impossible 
where this safety car step is used. And 
it's equally safe in clear or stormy 
weather. Water and snow-even oil or 
grease-do not destroy its foot-gripping 

quality. Dust does not accumulate on it, 
mud will not fill it up-it is a clean step, 
as well as a safe one. Economical, too­
all steel. There's a size to meet your 
needs. Ask for Catalog 4A28. 

JRVING IRON WORKS Co. 
LONC ISLAND CITY. N.Y .. U.S.A. 

MANUFACTURERS OF 

I S 
'TRADE MARK w 

~Y!~ G U .§~A:t 
THE FIREPROOF VENTIIATING FLOORING 
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THE Traveluxe brings travel 
luxury to a point never 

before reached in motor coach 
seat-building. Such a seat sells 
bus service. It is as practical 
as it is comfortable. Saves 
seating apace. Cuts upkeep 
costs. Easy to clean. Ask for 
detailed description. 
The complete H-W line fur­
nishes the most modern seating 
equipment for every bus serv­
ice - metropolitan, inter-city, 
cross-town, station-to-station, 
sight-seeing, etc. 
Whatever your seating problems, 
an H-W bus-seat expert, backed by 
our 98 years of ■eat-building, i1 at 
your command-without charge. 

Heywood-Wakefield Co. Salea Officea 
HEYWOOD-WAKEFIELD CO. 

1359 Railway Exchange Bldg., Chlcaso, Ill. 
HEYWOOD-WAKEFIELD CO. 

516 W. 341h St., New York 
HEYWOOD-WAKEFIELD CO. 

Monadnock Bldr., San Franclaco 
F. N. GRIGG 

630 Louisiana Ave., Waahlnston, D. C. 
THE C. F. COTTER SUPPLY CO. 

Hou■lon, Tex. 
THE RAILWAY AND POWER ENGINEER­
ING CORP'N., Montreal and Toronto, Canada 
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"-removed our concrete 
for 1 / 5 the cost of 

handwork"· 
That is what an Ogden, Utah, contractor said 
about the 

Sullivan 
Portable Compressor 
and Sullivan Busters 

which he used last spring on several miles of trench 
and for removing street pavement beside a railroad 
t rack. 

H e lists the following advantages which made 
money for him : 

1- :f ewer men needed. 

2_:Saved two-thirds to five-sixths of the time needed 
for hand labor. 

Sullivan 
Conerete Breaker 

Bull.,tin 3281-D 

3-Adaptability of the port­
able compressor to varied 
air uses, such as drilling, 
pumping, running a i r 
hoists, etc. 

The compressor is: 

The Sullivan "WK-31" 
150-ft. gasoline engine 
driven machine, 28 H.P. 

The drills are: 

Two , Sullivan 65-lb. 
"Busters," using chisel 
or gad bits: 

They will enable you to save 
time and labor on your job, 
tou. 

Ask for Bulletin 3277-N 

Su 
MACHINERY COMPANY 

150 S. Michigan Ave. Chicago 

... _. 
39 



40 E L E C TRIC RAILWAY J O \J RNAL Not•embcr 15, 1 

How would some like these 
aid your lines ? 

THIS UNIVERSAL SAFETY Car has a seating capacity of 5+­
it is light weigh t ( 15 tons) and one or two-man operating arrange­
ments have made it the outstanding recent ad\'ance in electr ic railway 
ca r design. Instant popularity has placed this car in a class by itself. 

Writt fo r 1prrifiration1, 

Quality 
St. La\JiS Car Campany 

St. Lo"is, Mo. Safety 
-7N1 llirtf..plJJce Jt:k Sali!'!Y Car· 

PETRY H eater and 
Tuning-up VALV 

T he Edwards Railway Motor Car Co. 
USES THE PETRY 

SOME OTHER USERS 
~1°8.ofi,IJ~Co. 
camrtrn Couot:r Dua 

A_.l~!lon 
Cbamploo Auto Equlpmffli 

C-0. 
C"onoolMn'-"<I Hod:, C"o. 
Flnh AV1'1100 C'narb Co. 

::,~To"r3\~~~~~•~\ t~~ ~~~~~1:!~iV::t~O. 
Ornttal :\loto:-a Trut'k Co. Patrr90n \'ehtele C'o. 

ll:!:i"i.:.!:r Jru•~0 ·u~'i r~.~~,t~~ ~~':t1 
Co. 

Wort. Wlm~r Auto Doo:r Co. 
tntrnuulonfll llan-Ntrr Co. '\"rllow Coacb l\taoUloctur1nc 
latrmauonal Mntor Co Co. 

N. A. P .. ~!.!\Y COMPANY, Inc. 
347 North Randolph St., Philadelphia, Pa. 

Pacific c-■t Rrprrorntntiv r: Norman Cowan Co., _..3 .51 Rialto B•dr,, San Frand&co 
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The Tool Steel 
Gear and Pinion Co. 

CINCINNATI, 0. 

Lowering maintenance costs 
THIS INDUSTRIAL ELECTRIC LOCOMOTIVE CRANE on the Boston 
Elevated Ry., with an operator and two men, handles 540 ties per hour, and piles 
them 18 feet high. This work formerly took 12 men 2½ hours and they only piled 
12 feet high. It handles 18,000 treated wood paving blocks per hour, a job formerly 
requ:ring 12 men for 4 hours. 
With electro-magnet, clamshell bucket or hook, this cras1e handles iron and ste~l 
castings, scrap, car wheels, rail, trucks, sand, crushed stone and all bulk mate1 ials. 
The INDUSTRIAL is pre-eminent in lowering maintenance costs. 

Secent .. n type• of INDUSTRIAL crane•, capocili,. 5 lo 200 Ion•, are •londard/y 
built. All are fully lllu•lraled and ducribed In our Golden Annlcer.ory Catalog, 

which will be forwarded lo you promptly upon requul, 

INDUSTRIAL WORKS: BAY CITY, lVIICHIGAN 

/ 
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Drip Points for 
Added Efficiency 

The7 pnn111 creei,t11r mol•t'llNI and ouldr.17 drllo t he i;,et U• 
eoa, lo wat wealher. lle,,plor lhe Inner ana dr7. 

The Abon lnaulalor-No. 72-Voltap,-Tut-Dr-7 Gfo .000. 
Wel 31,foOO, Une 10,000. 

Our ~etta an alwa71 read7 10 help 70n 011 7011r ri­
lllaulator problem. Write for calalor, 

Hemingray Glass Company 
Muncie, Ind. 

E• I. 111-48-lnc. 11170 

I 

dA -MNllllllllftlltlffll------------- ----~ __ , ____ ., .. n1, ........................ __________ ..,.. 

PEIRCE 
Railway F ecder Pins 

A ■troor J'orr,,d Sleet Pin de~,raNI for hea'1'7 du\7. 
Their low coal J)('rmlle thetr OM onr Ule .,11 ... 
17atem. 

HUBBARD & COMPANY 
PITTSBURGH CHICACO 

Mil 

11••-11••••• _ .. ,. .. ,_ ... m••--•-PHlrtmnntn1Nt11111111111rTM•1•--------'"'--"';; 

~ 
! 

ROEBLING • ., 
' 

WELDING CABLE 
ELECTRICAL WIRES and CABLES 

John A, Roeblinl''• Sona Company, Trenton, N. J . , ..... ,..,..,_,., 

I 

:'IIIIL.WWWiiiMillUl-5 

Chapman 
Automatic Signals 
Charles N. \Vood Co. , Boston 

~llffffllNllttllffll'ltlllltlO ..... ________ ,,. •• , ... , •• ,. .. __ .,_. ---• -■AMIii-UL.i ......... 

I 
i 
I 

AMELECTRIC PRODUCTS 
BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 
WEATHERPROOF WIRE 

Bee, U. &. Pal, O!!lce 

hcand_, Lamp Oord 

AND CABLE 
PAPER INSULATED 

UNDERGROUND CABLE 
MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Rooi....., Ill r-.at: CIII"""'- llS W. Ada■a: 
ClndanaU. '1'netlm Bide,; Now Tork. Ill .. nnd •• 

----------------------

I 
I 

AIMco SEND TODAY 
for our new Public.tion 

on 

SAFETY 
and 

EFFICIE.i~CY 
in E lect ric Railwt1)' 

Signals and 
Crossing llells 

American Insulating 
~lachy. Co., Inc. 

S21 Huntingdon St., Phileddphie, Pa. 

WIRES, CABLES AND CABLB ACCESSORIES 
Mo r1w /«tnttl br 8T,UrnARD IJNDEKOROUND CAnLE ro. 

-· Sow T•'- nuadol-1._ wu......,_ Pt&ll""rcll. au- DotnA&. 
Ill •-•• ~111 l'nariJ<o 

Wk W 

Shaw Lightning Arresters 
Standard In tk Eltttrlc /,..,Ju$trlu 

lor 3S vear• 
Henry M. Shaw 

150 Coit St., /rein ton, Newarlt, N. J. 

AUTOMATIC SIGNALS 
Highway Crouing Bella 

Headway Recorders 
Flasher Relaya 

•NACH0D SIGNAL COMPANY. INC. 
LOUISVIL&.a, KElnUCXY. -
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TRUCK WITH TOWER IN RUNNING POSITION 

TRENTON TOWER 
This 3-Section 

i, not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the intermediate 
section. The 3-section design makes it possible to 
raise the platform 16 inche, higher and drop it 12 
inchc, lower than can be done with the old-1tyle 
2-section tower. 

\Ve'II gladly send you details. 

J. R. McCARDELL CO. 
Trenton, New Jersey, U. S. A. 

I 
I 
~ 

I 
~ 
~ 
~ 

I 
I 
i 
I 
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J·P Products of interest to Electric Railways I 

■ 11~.I NOAJ\K "Fust Clips j§ NOAI\K 7°•1t1 CUTOVT IIASlES 5 

VULCAIIESTON 
Slrttl •nd 1\op,1"clr1 

= ; 

I 
I 

JOHNS-PRATT CO. HARTFORD, CONN. i 
= 

n1n111111m111111111111111•1111111111111111rn1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

HHIHIIIIIHIIIIIIUlllltJlllllllllllllllll•a,IIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIUIIIUIUIIIIOIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'' 

Advertisements for the ~ 
Searchlight Section I 

Can be received at the New j 
York Office of Electric ~ 

Railway Journal I 
until 10 a. m. ~ 

i 

Wednesday I 
For issue out Saturday i 

OHO I r-----lllM IHfflllhtHIIIIIIHllllllffllHIIIIHH111'1fttltll11t111U1111111HlttltllllllHltllllllllllHlllllllll11llllltltHlltlHINltlllt,... 
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American 
Rail Bonds 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

Arc Weld and Flame Weld 

Send f o, new 
Rail Bond Book 

i American Steel & Wire 

I 
I CHICAGO C 

--=~=~·--·-"-"~::~~-J 
AGE-ARMCO 

IRON STRAND 
P&&"e-Annco Strand le produced from 
Armco lll&'OI Iron (99.84"- vure) free 
from Be&Te&'&tlons which would tend In 
Invite corroelon. 
The he&VT c&lv&nlzed co&tln&' of vure zinc 
on Pace-Armco Str&nd combined with the 
vur!ty of the wire lnsuree maximum eerv-
lce. 

PAGE HIGH CARBON 
STEEL STRAND 

P&&'8 Galvanized Steel Str&nd la m1de In the 

!ollo-;tanife 8;~.;,"e'rclat Strand 
P&ge Slemeno-lllartln Strand 
Pace Hlirh Strens;lh Strand 
Pas;e Extra lllch Strength Strand 

fl ,ontorm, lo uactlna 111ta(/ltallon, of 
A.8.R.A., N.B.L.A. A.ti.A. 

Page Steel & Wire Co. 
1A.:r.0~8 c~~-~'1i!f1J. 

BRIDGEPORT, CONNECTICUT, 
U.S.A. 

Olalrlct Salel Offleflll: 
New York Pllllbur1h Chtcaro 

San Francltco 

~ 11111nummmn11nn11111111111n111111111111111111111111m1u1mmm11111n1111111111111111111m1111111111111111n111n,n111111111111ut1u11nn.i 
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I THE BABCOCK & WILCOX COMPANY 
I 85 LIBERTY STREET, NEW YORK 
= 
~ Builders since 1868 of Makers of Steam Superheaters 
i 
~ Water Tube Boilers ~---~~ since 1898 and of Chain Grate 
I of continuing reliability St o kc rs s in c e 18 93· 
f BRANCH OFFICES 

i Bo.-roN, O Fedt-ral Street 
i PHUJ.DICLPHIA, Packard Bulldlnc 

=
~ Pl'M"■BUROH, Farmer■ Oepoalt dank Bulldlnc 

CLICVICLA.ND. Guardian Dulldlnc 

BRANCH OFFICES 

DETROIT, Ford Dulldlng 
:S~ ORL&ANII, 5%1•5 Baronne Street 
IIOUIITON, TEX.All, Southern Paclftc Bulldlne 
llE!':VEII, 435 Seventeenth Street i CIIICAOO, Marquelle Bulldtnc 

CINClNNATI Traction Bulldlng i ATLANTA, Candler llulldlnc 
WORKS 

SALT J ... ua: CITY, 405-6 K<'&rns Building 
SAN FllANCIIICO, Sheldon Bulldlnc 
l..011 ANCEt.Ea,c. 404•6 Central Bulldlnc 
SEATTU, L. \,;.. Smllh Bulldlnc Ii l'IIOICNIX, AIIIZ.L Heard Bulldln~ 

Ii DALLA.I, Trx., zOOl "Macnolla Uulldlns-
f HONOLULU, H. T •• Ca■tle & Cooke Bulldlnc 

Bayonne. ~.J. 
Barberton, Ohio HAVANA, CUii.A. Calle de AC'Ular 104 

SAN JUAN, Pol!TO RICO, Royal Bank Bulldlnc 

L PORTLANO. OIIIC., 805 Guco Bulldlnc 
utllllUllllttlUh"'"'"""'"'"11ffllll4WWI 

BARBOUR-STOCKWELL CO. 
205 Broadway, Cambridreport, Mau. 

Eatabliahed 1858 

Manufaclurera of 

Special Work for Street Railways 

Fro~•• Cro11ing1, Switches •nd Mates 
·Turnouts and Croaa Connectioha 

Kerwin Portable Crouovera 
Ballr:wlll Artlculated Caal Man1anue Crouiar• 

EST I MA TES PROMPTLY FURNISHED 

riiiWii WHM M.WWUI I IWIH i ·- .. 
Lorain Special Trackwork 

Girder Rails 
Electrically Welded ·Joints 

THE LORAIN STEEL COMPANY 
Johnatown, Pa. 

s■1 .. 0/fin., 
Atlanta Chlcaru Clneland 

Philadelphia Pltt1ltur1:lt 
N ... Yerli 

r•ellie c-,t Rrpruenlal/110: 
Unll•d Statn SIN! Producla CompanJ 

Loa AnaelH Portland Saa Franclacu 
£•,,.rt R•prount•tl.,., 

s .. ttl• I 
United Stataa St•el Product ■ CempanJ, N.,. Yark. N. Y. 

Eleclrical MAch inery, Stea m Turbine ■, Steam Eo1inea, 
Condenaen, Caa and Oil "Eo1inea, Air Comprea1ora, 

Air Brake■ 

.. 11nmnnrtfffflfflltflnnnntnW1,mmm111■■t:."'::."""""'=---•-■•■-••s•---•111111.•••--------,-----,.---1 
I I 
i ! 

t h~""...,'l'!lll~...::IIIP'!!'llr.1t"',..,"'P.,1W•'l"Pl'!P!I.. i 
L:HUNMIUl ... ~.: .... 1111n111m,:HHn1ur11n""1•1111111t1Jftftft~nH-ffl.:......-...nl~l........:. ..... , ........ ...J 

I I A Single Segment or a Complete Commutator 
z I• turON! out with NtUal c,are ln nm ahope. The order■ we dll 

.
! d1ff~r onl7 In macnltucle; ■mall orde>" ..ommand our utmoat care 
: and ■kill ju,t u do larre ordl!". CAllKRON qaallt7 applies to 

eYer,, coll or ~•nt lhat we c,an make, u well u to f!YN'"/ 

I 
commutator we build. That'■ wh7 ao m&DT eJectrtc rallw&T men 
re.17 aboolutel7 on our name. 

Cameron Electrical M£r. Co., Anaonia, Connecticut 

RAMAPO AJAX CORPORATION 
RamapoAutomatlc~ACOR Tee Rall 

Return Switch 'II'> A. •COR. S~clal Wnrk 
Stand ■ ~ __ 

for Pa11ln1 ••~...,,... Manran••• 
Sldln1• Conatrucu.., 

GENERAL OFFICES: IIILBURN, NEW YORK 
Chk--.o New York Superior. WU. Nlapra Falla. N. T. 

('aaadla■ Ramapo lrna Worlu, LU., X~ra Fall•, 01IL 

U. S. ELECTRIC 
AUTOMATIC SIGNAL 
for ainrle lrack block airnal protection 

United States Electric Signal Co. 
\\'ut N.,.to"- Mau. 

Rail Bonds 
ortable Arc Welding 

he Electric Rallw.ay Improvement 
Cl'eveland, Oho...,,,,, 

The Mou Suc:ce1,ful Men io the Electric Railway 
Iodualry rud 1be 

ELECTRIC RAIL,VAY JOURNAL 

Every Weck 
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I .,.~ ,r, !,••,i)J:-r1.f••~•·. 1 1:.NSU~Air ,a ..:1., .,.,1<.,-~ ... .,_.ii . .,., r 
Rea. u. s. Pat . Off. 

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. 

I M:::l:::~~:;::~:::::y i==! 

= Sole Manufacturer$ of Micanite 

'= Establlshed 1893 I_ 
z 58 Church St., New York 542 So, D .. rborn St, , Chlca10 
I Work•• Sehenoctad,., N, Y, 8-F I 
Lua111111111n11m11n1tt1n1111111111111111111111111 1111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111 111111uu1I 
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i We are prepared I 
g § 
;; ro handle any high grade proposition where = 
~ VARNISHED CAMBRIC ~ i § 
~ Wires and Cables ~ 
= are T'quired. = i w'.:,~~;-~:si~;~::;;?::::;::z~F... -
I•~== l neor1>oralNI 188·1 

Sate, Ot/lce,: Nov, Yor-Allanla-­
PitbburgJa--San Fraru:'l1co. 
Aoe-nt,: Central Electr1o Co •• Chlcaa-a, 

-
~- Jll. J•ettln1ell .. Andrew1 Co.. Bo1ton, 

~~~:•• ~ln~rgn,~i. 1ijhl~Wl'J~~lt:I~ 
~ trlc to,. Philadelphia, Pa. 
= Cattadiat1 llf'pr,aml4tlt1e•: E'h&lneerfnr := j TRADE MARI<. Materl1l1 Limited. Montreal. _ 

l.mn1u11111nn11111u11111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111a 

~unmm,1111111111111111111,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111" 

I OXYGEN, ACETYLENE, HYDROGEN I 
~ for cutting, welding, etc. ~ 
§ Quick shipment and low prices also on cylinders, valve,, § s torches, regul ato r, and supplies. § 

-_i=;;- INTERNATIONAL OXYGEN COMPANY ~=-a==-

~ Main Offices: Newark, N. J. 
Branch Offices: New York Pittsburgh Toledo 

ANIIIHltltUHUIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'lllllllllllldllllllfli 

ilHIIUIIHIIHIIIIIIIIIIHllllnJIJllflllHlllllllllllllllllltlflllllllllllllllllllllllltlllllllllllllllllllllllfllllllllllllllltllllllllllllfllllllllllllllllll~ 

I ~ ALUMINO -THERMIC i 
§ ~ JOINTS § 

~ New and independe nt process. No insert, needed. ~ I Alunllno-Th:.:::-~.:;.:;:,::;~· Park, N. J. I 
;ummnrmmnnn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

~11111111111111111111111111m111111n11u1111m,n1111111111111111111111111111111m11111111111111111111111rn111111111111111111111111111nn11111111111111m•! 
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TRIBLOC 

For the car shop 

k for 
Green 
Guide 

A quick, easy, but oure method o! speeding up 
work in the car aho_,,d keeping your rolling 
otock on the road where it will bring in rcvcnuc--is 
to provide your men with Triblocs on the many lift• 
ing jobs inseparable from car shop work. 

S,nd /or Coto/01 6-B 
FORD CHAI N ELOCK COMPANY 

2nd and Diamond Streets, Philadelphia, P a. 

I .. HA.Ui" HOt 
~111111111111111111111111111111 11111111111111111111 11 111111111111111111111111111111111111111 11111111111 11111 11111111111111111111 111111111111111111111111111,1111111?. 

g1n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111 1111111111111111111111111111111111111111111111111111111111111j 

E B, A. HEOEM~, Jr., Prelldent C. C. CASTLE, Flrat Vlce•Prolldent § 
E lL A. HEGIDIM<, Vice-Pre•. and Tre11. F. T. SARGENT, Secret•n E i! w. c:. PETERS', Manager Sale• aod En&lnoerlnr § 

= National Railway Appliance Co. = 
Grand Central Termlnal, 452 Lexington Arn., Cor. 451h St ., New York 

Munsey Bldir .• Washington, D. C. 100 Boyleton St .• Boston. Mase. 
He&'(lmao-Castle Corporation. Railway Exchanire BuildJnir. Ch1c,uco. 

RAILWAY SUPPLIES 
Tool Steel Gears and Pinion& Economy • Electrlo Devices 
Bell Locked Fare Box and Co.'s Power Saving and 

Chanire Maker Inspection Meters 
The Aluminum F'lcld Coils AnKlo-American Varnish Co .• 
Truck and Car Repair Parts Varnlshes. Enamels. etc. 
cuu:~t!r~er Electric Gilmer Multiple Safety Sten 
Pittsburgh Forire & Iroo Treads 

Co.'s Products National Hand Hold• 
Genesco Paint Olla Ft, Pitt Sorinir & Mfg. Co .• 
E. z. Csr Control Corpora- Springs = tlon's Safety Dcvlres Turnstlle Car Co11><>raUon'a = 

~ Garlend Ventilators Turnetiles §= 
- Flaxlinum Inaulatlon 
~ Yegt':;:1e c~~t nor.:;t~e ~c~ t:!~~~n i~~kn.'.it~n~f!;a ~ 
i Bus11e• Dunham Hopper Door DevlC<" s 
'JIIIIHIIUIIIIIIIIIIIIIIIIIIIIJIIIIIIJIIIIIIIUIIIIIIIIIIIJIUlllllllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIJlllllllllltl3 

!!1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tt lll ll:l 

- r:, P. "' , ,,, ,, . . ... · .. · ... ;./"""~ I 

~!~~~; I 
£~~@ '"' 1~; i 
~~n~@ i_ 

~fil@~~ ''tr~ ; 
~ 

i Carn~.~!~a~t!~l •Poe .., ? • ,·, I 
f.1rmmm1111m1111111111111111111111111111111111m1111111111111111111n11111111111111111111111111tm11nrt111t11111111111mm1mm111111nmn1111m1 ..... 
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, 136 Y 12B 1 
I T•AQT•t WI I 

111D Dll 
.-; 7A ~ CIOZ te 

TJ'p• R-11 
Double Rerfeter 

International 
Registers 

Made io single and double 
types 10 · meel requirements 
of service. For hand or foot, 
mechanical or electric opera­
tion. Couo1er1, car fitting,, 
conductors' punches. 

Exclusive selling agents for 
fluu.~ E~UIIL BADCE.S. 

The International Register Co. 
15 South Throop Street, Chicairo, llliuoia 

1'111111ftalftlHll ____________ ,,..,...,....lll9tlllllff __ l.........,..... ____ i 

i nrr Direct I 
I 1'9-5' Automatic 1 I Registration I 

Roolco Automatic: 
Reriller Co. 

:MtmtltlllfflllDlfflllRIIIUtl-11-n"'nn-.. ,----·-··· ------------

I Pa!~:";en 
1
1i=. 

·------------------•Pn..,111Yl•d•••ci,ia.ii,,iiJll...,;L ... -., ---INIHIWIIIIWIIIIIIIIIIHtn.,._.IINlllfflllllllffllllllffl'tmllml,_ __ , __ M _______ _.,.. 

... u, Tdl Y•~~i E;~;;~-;:;"' ... fo, ,h, I r-----------------------... ...-
THE CLEVELAND FARE BOX COMPANY 

. Clo-reland, Ohio 

SAMSON SPOT WATERPROOFED TROLLEY CORD 

TnM )larlr. B•r. U. I. l'aL Otf. 
:Wade of extra qaam,- 1tock Ann!,- braided and amoolbJ,- fl.nl1!led. 

c~ro111, ,.,.~ and 111aranteed free rrom na ..... 
Sampl.,. and anrormauoa .-ladlJ' eent . I Canatllan Clneland Fa.-. Bo,. Co., Ltd,. Preetoa. O,.tarle ;unnlll■l&lftlll ... l■HIII _________ ..., __________ .. SAMSON CORDAGE WORKS, BOSTON, MASS. 

I 

I 
• • 

Gets Et•ery Fare 
PEREY TURNSTILES 

or P ASSil\1ETERS 
l'H lhND la ,-o:r~,,.r.:;nfflt Arru an• 

Percy l\lnnufncturin~ Co •• Inc. 
IOI Park Av•aua, N•w York Cit,-

4::.WMG IINlld ...... 

HALE-KILBURN 
CAR SEATS 

For Every Class of Service I 
General Office, and Worlc1: Philadelphia 

Officau New York, Chlcaro, St. Loalo, Wublarton, Saa Frand■co 

Comfortable Passengers-Comfortable Profits 
Passt'n~crs like warm air, but it must be fresh. And if it rides in on a draft, 
there's discomfort, complaint, redu~d patronage. 
:-;.L \'eniil:itors change all the air in 1he car many limn each 
hour •••. 1t,....j/Jio11t draft1 ••.• and snow or rain canno1 gel in. \\'hich 
assures comfonable passengers, \\'hrre comfortable pa9'engers 
lr:id, comfonable profits follow, 

ll"rll• /or "Superior r,111/lollo■," o bookl,t d,K'rlbl1111 ht ,,10U IA• rorl011• 
,\',L r,11/ilotor• /or ,,,,., nor o,wl b111 11H. 

The Nichols-Lintern Co. N-L Typo "C" Arch Roof 
Ventilator 7960 Lorain An. Clneland, Ohio 

c.u-1l•n 11,p.: Rall,.-•,. & J•o..-rr F.ns. C'urp., I.Id~ 13.1 t:aotrr AH., TDTOGlo 

r•:;:;:•~•z:d" •;::~::::-•;:;uce Maintenance •••• 
&ml• Truc.-k• !lllUI~ llrake lleads 
CIIM' llard•ned Drake Pin• MannlK'.., Tranoom l'latH 
c..., llard<,ned Du•blnn Manr_.,. llo<1Y Bu~blnr• 

;; Caw llanlen«! ~Utl and Boll• Drona, Axle &arlnn 
i. Beml1 Pine art' abeolulel,- 11mooth and true In dlnmet,r, w, 

I 
carr,- 40 dlllrn,nl •lae• ol au,e barden<!d pln1 In elO<"k. S1mDl,o 
turnlebNI. Write for full data. 

Bemi1 Car Truck Co., Sprinl'field, Mau. 
II 1111 ■ I 

~~;~:;,7,~·~::-~:=:-::d V ;:~7i::~I 
=1:R1tj~ij,J"' ~ •- •• U.. _,,.., ,~~-•Utot,oo mut 
= :: IHlllle witboat dela,-. W°e 01D 1bow J'OD how : = 10 lib care of both. with one ~u.Jpmeat. = = Now I• Ibo lime w ret ,-our c,ara na4:r for = = aex\ wlnw. Write tor det&iltl. 

~ · · ~ The Peter Smith Heater Company 
-•~//11111111111~ \'° .. ::~ Hamilton An., DetToit: ... ~:.:,h. I 

TIIK 1111,T TJr,CS!I PLA.l\"K: aucr1uo BltATE& EVE& PBODt:CltD 

No. 

478E 
GOLD CAJt KEATING a: UCHTINC co_ BROOKLYN. N. Y. 

1
1 R~~wA~ u-r•·~•:n< coMVAN~ 

CAR COMFORT WITH , HEATERS 

I UTILITY REGULATORS 
VENTILATORS 

141,1111 w .. 1~11&. W-rlte/or lll:11._.~ 
Chleaco, D.l. Cco10Zo11H :Snr York. N. T. 
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jLUiftL~ ! 
I 4_ CORRECTIT § 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111'i 

I BRAKE SHOES I 
AERA Standards 

Brake Heads 

I USE LE CARBONE CARBON BRUSHES ! 

I 1kf-1;/l< r ~ 1-
• COST MORE PER BRUSH ~ I COST LESS PBR CAR MILE i 
I ; 

I W. J. J eandron ~==_====-345 Madison Avenue, New York 
Pittsburgh Office: 63• Wabash Bldg. 

I Chicago Office: 16S7 Monadnock Block § 

I San Francisco Office: 525 Market Street ~ 
C.aulan D11trlbuton: Lrman Tube & l!luppb' Co., L&al.. j 

.llfootn.J and Toronto § 
= 

~ltlQIIUIIIIIIHIIIIIIHJUHIUllfflffltfflllllllfflUlffllllllnn11u11nnnr111mm1111111111111111u11111111111111111111111111111uuHIQIIIHi 

'ttOHwtJHIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIUIIIIJIIIIIIIIIIIIIIJllllllllllllllllfflllllllllhlllllllllllllllllllllllllllllllllllllllllll 1. 

I Clip time--dip costs with the 

FLOWER BRUSH HOLDER 
Reversible-Replaceable Box 

To start with this box is made of rolled ~late which of 
course wears longer than the softer cast metal. 
Wbeo inner sur­
face■ b■Te wom 
I\ la nec,,MU7 
onb' \o pu \ froo & 
plate la re&r aod 
raar plato la fron\. 

Remember 

Diamond "S'' Steel Back and Lug Shoes 
best for all equipment. 

Manufactured and sold under U. S. 
Patent and Registered Trade Mark. 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

332 So. Michigan Ave., Chicago I = 
1'11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

!ffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll' .. 
= = I Grif~! N~:~~~~no:,:any I 
I! § 

Wbeo all foar aur­
f acea an, wom. 
new 1 & a D d a r d 
par\1 an, obt&ln• 
able at \rllllnr 
coat.-• •tock can 

You can rebuild 
an old bolder In 
a few mlnutu 
and In your own 
abopa at trlfllnc 
coat. Ei ! e e e i 

I' WHEELS I I For Stre;;a:~:;:erurban I 
I eul 17 be carried I at all tlmea. 

Wba\'a more the 
foar cap acrew1 
I.ha\ bind \be box 
torether are poei­
tlnb' · 
..,cured 
araln•t 
loooenlng 
b7 a Sl)eclal 
form of aof\ brae• 
locl<lng b a D d 
washer. Jae& ae 
eecure as & caat 
box. 

Write Du w for 
further dotalla,-

1 or brtt,r atllJ ,;•\ 
a Flower noJd,r 
and try It oa~ 
7011n,lf. 

D. B. FLOWER 
1217 Sprinc Carden St. 

Phllad■lphla, Pa. P1tented E 
nlffll'"'""UfflllfflfllllHIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIJIIIIIIIIIIIIJIIUlllllllllllllllllflllllllllllllllr.~~iu~1lnf,P.~,111~ 

I FOUNDRIES: I 
I ~fi° ::::: City ~t=gelee I I Denver Council Bluffs Tacoma ; 

ltUlllfl-ulllllllllllflllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU,Jii 
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' "Dl6trt111/al Tiro-Car Tral11. Tra lltr dM Mpi1111 load cl•ar al 1re11cA." I I 
I DIFFERENTIAL CARS I I 

Standard on Fifty Railways for I ~ 
Tracie Maintenance Track Conatruction I 
Aah Diapoul Haulinr Cro11tie1 
Placinr Ballut Di,po,al of Waste 
Coal Haulinr Snow Di1poul 

Concrete Material ■ to the Job -
ExcaYated Material to the Dump 

For Economy 
THE CLARK CONCRET E BREAK ER 

T II E DIFFERENTIAL norro:--1 DUMP CAR 
T HE DIFFERENTIA L co:-.rnl NAT ION 
CAR-WHEEL T RUCK and TRACTOR 

THE DIFFERENTIAL STEEL CAR CO. 
Findlay, Ohio, U. S. A . ...... ... .... WI I& WddMiAWWII-ICWUUUWWW 

AIL ... 

------•,---:.I 
We make a specialty of 

ELECTRIC RAILWAY 
LUBRICATION 
We solicit a test of TULC 

on your equipment 

The Universal Lubricating Co. 
Cln•i,land. Ohio I 

Tulc. Joe" Bui«a Rl!Pf'HPD\&tln. 
Hll 7 Ootham N1t111naJ Bank Didi:" Ni,w Yark Clt7 s.m, .. ,_ .... _______ , _______________ _ 

-• Uhllli 

The "Ideal" 
Trolley Wheel 

'For Electric Railway 
and Crane Service 

Our new type, low carbon uccl f\angu are sofre r thao the 

Complete satisfaction 
Operating perfectly and rcqumng 
minimum attention for maintenance 
and lubrication, Earll Catchers and 
Retrievers give genuinely satisfactory 
results. Their refinement of design, 
and mechanical superiority arc sum­
marized in the following five features, 
peculiar to Earll construction. 

No-wear Checlc Pawl 
Free-Windinr Ten1ion Sprinl' 
Ratchet Wind 
Emerrenc:, Release 
Perfect Automatic Lubrication 

Earll Catchers and Retrievers 

C. I. EARLL, York, Pa. 

The Kalamazoo Trolley Wheels 
baYe alway, ~cD made of cD-
tircly oew metal, which account, 
for their loog life WITHOUT 
INJURY TO TIIE WIRE. Do 
Dot be mhlcd hy llatcmcnu of 
la11te mileage, hccau,e a wheel 
that will ruo too long will dam­
age the wire. If our caralolt\lt 
doe, oot ,bow the 11ylc :,ou 
Deed, write ut-4be LARGEST 
EX CL U S I V E TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

◄ a:1i£i_i,, 
HEAD LININGS 

THE PANELYTE COMPANY, Trenton, N. J. 
overhead, thereby comerving it. ----------------------Perfect balance allows the Ideal to follow the wire more ,m, 
closely and with less ,pring tension. ,= 
The contact ring and hub is made of pure new copper with PR Q Vf DEN CE H • B 
a small amount of 1in, giving a low ;:::ri:::,:::~::t: :~, I 1 ~ENDERS LIFE _GUARDS 
EDWARD P. SHARP R. D NUTTALL CO 

1
_ ! Th" Con1ol1dated Car Fender Co .. ProY1dence, R. I. 

j 
L. E. HARMON. Prop. Pi111bur1 h, Pa. • ~ 

308-14 Terrace . NATIONAL BRAKE co~ Inc. ~ Wendell & MacDuflie Co., 110 E. 4Znd St., New York 
• Buffalo, N. Y. Buffalo. N - Y. i GrlH'raJ i:;.1,. Arr■t• 

.. m111t1111111mm111t11111m11111n11111m.naa1111111111ut111ntM1111,.,m111m11wmwwwm1nm1111n111111mmm1u1n111•11111nH1111111r ~:a..: a::: :uwww:wa:.wu■wn.wn.,"""""""'_.lllllllffllllt _______ _. 

I 
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-ti a word,. mlnlmwn 
• payable la adY&nee. 
all other da'8ltlratton-., 
m11111 chars• n.ot. 

Hae a11 ln1tr\lon. 

POSITION VACANT 

ELECTRIC tramway superintendent 
wanted for "'est Indies. Excellent liv­
ing conditions, delightful climate, good 
pa~·. Position suitable for young man 
wllh professional training and practical 
experience. P-751, Elec. Ry. Journal, 
10th A,·e. at 36th St., New York. 

POSITIONS WANTED 

AlJDIT0R or assistant. Twenty years' ex­
perience In electric light, power and rail­
ways. At present employed but desire to 
make change. P\V-750, Elec. Ry. Journal, 
Leader-News Bldg., Cleveland, Ohio. 

EXECUTIVE. Urban and Interurban. Wide 
successful experience In all departments 
of construction and operation. P,V-740, 
Electric Railway Journal, Leader-News 
llldg., Clt,veland, Ohio. 

EXPb'RJENCED operating man, now em­
ployed, desires change. Technical grad­
uate. forty-one years of age. sixteen 
years' experience covering all branches of 
electric railway operatlont eight years 
In the transportation ena, with large 
railway company In the east. Best of 
references from men high In electric rail­
way field, Desire to connect with com­
pany where ability can be demonstrated 
and where there Is opportunity for 
advancement. PW-747, Electric Railway 
Journal, 10th Ave. at 36th St., New York, 

~ .. ••• .. 1ttollUIIHllltlllHlllllllllllltllOllflllllHIIIIHUUIIIHIIIIIUIIIIIIHIIIIIIIIIUIIIHlllllt 

! ; 
; ;:::rn A: riting ; 

I if?:;:::.::·:::::: I 
; or Position Vacant ad, make ; 
I the first word the kind of I 

l f t1::;~1r :5(1~1)~: I 
~ iect, revise or proper y c as- f I ~7nts.all Want Advertise- ; 

I I 
1 Proper Classification 5 

~ 
; 

increases the possibility of ~ 

Prompt Returns "'" I 
i 

.111111111111111111nntllllllllllllPlllltlttllllllllllllllllllllllUllllllllllt1IIHllllltlltlltllUIIIU,. 

tx~•ORMATION: DI81'L.AYEU-R.\T.E l'}:R 1:-rcn: 
Bez .•tw,11W'r.t ln care or any or our omr~ 

count 10 word• addltlonal In undisplayed ads, 

l to :1 Inches ..... ..••••••• $4.5 0 an ltt<h 
•l to 1 inchts •.•••. ,·. • • • • • • <I. 3 O an tnch 
~ to i4 lnchN ..••. ; ........ 4.10 an 11\Ch 

DiAcot111t or IO CJ,. it one payment is ma~ in 
advanco tor rnur consecutlva Jn1ertlm1 of 
undl■pla)'td ads (not. lnrludlna proPOSal•l. 

Rat~ tor larger apaC68, or >·,•arl)· rate•,. on requtlll. 
.Ir. adorrturlno iltd, ls 01Hsured vtttlcalb· on 

tno column. 3 ~lumns-3_0 lncht1--to a pa.ce. 

E.I J. 

1-... -... -..................... -..... -.. ~· ... : .... ~-.... t_ ...... -. -· ... -..... -.... _ ... _ .. _._ 
r In Sm~l Lots • 

I,,,_ H 

I 

f As W e
11

ll As Large 
1 T ERE ia a c ass o rail buyers, occasiona y in need of on y 

small tonnages, who are paying a premium on their pur-

':

!':, chases elsewhere because they believe that we do not seek 
their patronage. 

We maintain a large organization to give efficient service on small 
j_• orders. Our tremendous volume gives us unequaled buyini power and 
i, saves our clients money regardless of the tonnage required, 

Immense stocks at strategic distributing points provide complete 

'''

I.,_ assortmenu near you. This adds a saving in freight to our already 

~ 
i 
i 
i 
i 

i 
i 
I 
i 

unbeatable prices. 

Next time you need rails, let ua know your requlremenu. 

HYMAN-MICHAELS COMPANY 
"The H~usff al Dependable SerrJice" 

122 South Michigan Avenue, Chicago 
Dealera in New and Relaying Raih, 
Locomotives and Railway Equipment 

I_ • District OHicu: New York, Woolworth Bldr.; 
, St. Louis Railway Exchaog" Bldr,; Pittahurrh, First N11t'I B"nk Bldr.; 
: ' San Franciaca, 234 Steuart St. 
i Yard,: St, Louis, Eaat ChJcaro, Ind., McKee'• Rocks, Pa., San Francisco. 
i Cab/• Address: "Hymanmikel" I World"• Lar6Ht Di•tributor• ol Rail& 

i ■---------------••-........ 
1111 
.. 

11111111111 
.. 

11111111111111111111 
.. ■ § i ■ -

~
1
u

111111
11•i111u111111111uu•1111•1111111i,1111,111111111u1111111u1111uu11uu11111111111u11111111111111111111111111111111111111u1u111111111111111111111111111u1111111u1111,111111111111u111111111111111u11 1u =i 

:,1ullunnuunn11nn, .. •n .. , ........ .,11.,,.n111 u 1u .. 1,1111111 .... 111111111u1111111u111111u1• ': .1_,, .. 1M11111, ..... ,,111111111111111111111111111111uu11111111111111111111 .. 1111111u .. ,1,111111111111111~-• 

i WANTED ~ 

i SEVERAL RAILS ! i i·== ••• _i==._ I Seeond Uand ~ . 
~ Lorain Steel Company'• eectlon 00, No. 317. ~ 

i UOllE RAILWAY & LIGHT COllll'ANY / 
; Rome. Georgia ; 
i,111111101111111, .. ,11 .. ,11u11 .. 11111111111111111111 .. u11111111111111,1111111111,,111m11111111111111r AU Ralls and : 

Track Mate• ; 
~ .. ,n.1JIIOllllllll'l'lllflllllllllllllllllllll•t11111 .. 1111u•11u11111• .... ·····-·"'" ................ : 

i WE WANT TO BUY § 

I 3MoToRs4 I i II11ve you 0111 to offer? I 
, t:l,F.:CTRIC t;QUll'~IE.."'1/T CO, = 
; Commonwealth Bldg., Phllndelpbi3, Pa. ! 
i.11nu111111n .. u1111111111111111•11o111111111111111111111111111111111111111111111111111 .. n11111111111ffe. 

!'"111"'N'E'W."CfEA'R'S:"'P'i'Ni'ON'SUIAf~fi5""'"'"} 
i
i GEAR CASES FOR SALE ~ 

GF.:-l0OO Motor: ; 
I 173 l5 tooth pinlona i 
! 107 00 tooth rear• i 

I 16 Sheet tron gear caeea E 
, GE-8OO Motor: : 

! 4 mall~ablo gear cBBee and 3 bottom balvee i 
! FS•740, Electric Railway Jnumal i I 10th Ave. at 36th St., New York City i 
;..IIUtllttllllllllUIHIIIIIIIUllllllllltlllllllllllfllllUllllttlllllllHllllllll .. 11111 .. 11111 .. IIIIII; 

riaJ9 ahlpped I 

. r:Egii I 
••••••• ...... , ...... , .......... ,, .. ,., • .,,,.,.,., .... , ................................... ,T 

I"""""'"'"'"""""""""'""';~; .. ;:~;"'"'""""""""'"'"'""'"""" 
~ 
~ 

I 
~ 

MOTORS 
18-G.E. 264: pradlcally new. 

TRANSIT EQUll'~IF.:11/T C0311'ANY 
501 Fifth Ave., New York 

~11111111111u1111111111111111111111111111111111 .. 111 .. 11111111n111111111111111111111111111n111111111n 



50 ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipml'Dt, Apparatus and Supplies Und by the Ell'ctric Railway Industry with 

Names o( l\lanufaclurers and Distributors Advertising in this hsuc 

,\dvrrthln,:, l'.!tren Car Brill Co~ Tbe J. O. 
Cailler. Inc., IJUTOII o. SI. Lou!■ Car Co. 

Air llttelvor■ & Afltt ..... len Cahlf'9 (See w1, .. ...i 
l11cet90ll•Rand Co. Cablr■ l 

A11,bor■, On,- Cambrte Tapa. Trllow and 
&lee. 8errlc'11 SUPt>ll• Co, JJIMlr \"arnl1bNI 
Ohio BrUII Co. Jrranirton Varnlah & In■. Co. 
W•tlncbome E. It M. Oo. .Mica lnaulator Co. 

Arma tar■ t!bop Tool• Cubon Ura ob NO (t!ee D"1.0hH. 
Elec. Sem<e Suppllea Ce. l'vbonl 

C'umpoand■ ( ln1ulalln11 It 
:;pllclnc) 

Joba.•.ManTlll•. lnc. 
l'amprrHar■• Air 

<l<!neul Electric Co. 
Lnnr■oll•R&Dd Co. 
SulUnn .Maclllnery Co. 
Wrotl11a:bon■e Tr. Dr. Co, 

ComprPHOrJ, Air rortabl■ 

J!ri~:tt~~,. eo. Aawmatle Rrt11rn t!wltrb Ca, l'aoPI Salot,- t!wllthee 
t!l&Dd■ W•U11choUIC! E. ,. lC. Co. C'somulP,',."!'!0 ~·a-'2a111"- Co. 

Ramapo A)alt Co11I Car■ , Damp 1, - _.. "°' -1 

Aalomatlo tlalrl,- l:lwlt,b VlfferenUal Steel Car Co. Coarrrle 11o<>rlnc Sarfate 
Stand■ 1:11. Low. Car Co. lrYIIIC Iron Wurk• 

Ramapo Alu Oon>, Car Ll11hlloc n,torrw Conrrrtr Ri,lnfor,lnc Bar• 
"~'i!t. Car Truck Oo. 11:IN!. Serrt<e Supplle■ Co. La~l<'<l• Sl<!el Co. 

Bethlehem S~I Co. c~~Ud~t~'~!r ~i..1!r~·~- c1trt:~~m .... , J,((c. Co. 
fo'1.':.~·••~~Jj_•a. w.,.11ncbouee J::. a, :14. Co. Geoeral l:.'lttlrlc Co. 

St. Loul■ Car Co. Ci:.,~;Pj~fWo'rk■ 'wncee1U~b•oH.aa..,11d•Co. •· .... Oo. 
su.ndnrd St<l<'l Worlu Can, 1 ........ .,, Frelsht. z:z. - &, -

AzC!~ .. e~eloeSl•-J Oo. prNI, rt<. C'DnolPn ■•r l'■ Pofl 
x.;',,j'eJ~ 51,;;j Co. Amer. Car Co. IrT~on Varnl ■h a, Ina. Co. 

ftadcH and Dnllon1 Brill Co., Tbe J. G. C'onnfflore. SoldrrlPN 
Elea. Semt'9 SUI)~- Oo. ~ubeOl~.!_D~mColD.;,«?;1~·- Oo. w ... unchOUIO E. ,. )C, Co. 

Co - '""'°"""' • - • C'■ nnrtlora. Trall•r Ca, 
Int. Reci■ter •• " National R1. Ap11Uance Co. .t;lec,. S.nke 8oi:,phro Oo 

n-rtnn ud 11811ac ll-1• s,. Loul ■ Car Co. Ohio Brua Co. · 
=-::af~.~~lreo~• Wa.an Mfc. Co. C'on1rollm or l'■ rt ■ 
More4onH Br■.••• a, Mtlal c;r•~■ 1t.!. Co. ~'J!i:0l~rt}t C:·.1111. Oo. 
s1:°i..oul ■ Car co. Car■, &-11-l'Teprllr,I Oontrolltt ~culaton 
WNllnchouee IS. It M. Co. c°'ar ... ,,!'..-.?..1E •• ll"CU'!Rolle .... Ct/_·1--• El,,e. Sel'Tl01 Suppll■e Co. 

n...rtn111. ('mlrr anti aourr ll<!tbl;h-;m s'",'¥ m C'=l!ln~~!-::Ueo. 

S
'-1d•,.1 Co A Culln,r■, Bru■• Com-lllon W•tlncbOlloe E. a, .1111. Co. 
lue ·• · ar l"or,per C'on .. rtm. ltolar,-

8•11• and Onn11■J 11 .And.-non )lie. Cn~ A. 6 AIU•·Cbalmrr■ Mic. Co, 
Brlll CO~ p• s. ii Co J. JIii. ~Mral Elttlr1c Oo. 
J~~~~c: Co~"" e■ . >~0':4onr■ 0

DrU11 a. 111:otal c:..~.~~::o:~ ~-o~t:c C:;.. 
B bc<>clr. It \VIINI~ Co C'utlnc•, Ora,- Iron an• 111~.i rbln•r,-

no:d TNl•n • I =•'"c•~ ~~~Ir ~~ndrte, Columbia X. w. a. X. I. Co 
Amor. s1 .... 1 & Wire Co St Loul ■ Car Cn C'or,per "lro 
1':1(1(!. 9ttTtt'9 Su111>llee o■. Standard s, •• 1 Wortu ~~s','!!.~l'~;.:18!,~ Co. 
~ ... ~tJ!.\"'.."1w1rw Oo Ca1lln1u, llall,...blr and llra■• Cerd, ~II. Troilo,-, K"Cl■ltt 
El~rl~ Jta.llwa7 tmpt Oo. I Amrr. Dr. Shoe & Fd7. Co. Brill Co~ Tbe J. o. EIN:'. Smlt't' Sopplle■ Oo. Bani■ Car Truell Co. Elec. llenlce SoppUff Co. 
Ohio D""'9 Co St. Lout■ C..r Co. lntemal1 ~Cl■t..,. Col Tb■ 
Kal1,ra7 Traek•wnrll Oo. C.t,hHI aod Rotrtenn,, Ro,bllnc'■ Son■ Co~ . A. 
Rall WrldlnC & Bondlnc Co. Jl!Tl'Dllll•T J SL Loul. Car Co. 

Bond._ Kall I ■r • C. • Sam■on Cord•n Wnrlr. ■ 
F.lectrtc Rallw•J' Impt. Co. El~. SerTl<e SnppU1r1 Co. Cord C'onottlon and Cooplor■ 
Elt'C. SemNI Soppllft ec-. Oblo Br&M Co. Y.loc. 8en1.., 9upp!IN Co. 
<l<!n•ral EIN:'trtc co. Wood Co .• Chu. N. Sll!Mon Cordan Work■ 
Ohio Fr&M Co. I Cat■narJ' Con■tradlea Wood Co .• Chu. ~-
Pa.-e Steel .. WIN Oo. I ArcbbolrBradJ" Co. Coaplrra. Car 
Rall,ra1 Track•worlr. Co. C'•m•nl I rodnrh Am.-rl~an Steel Foundrlea 
RAIi Wi,ldlnc & Bondlnc Co. • Allu Lumnll-' Co. Brfll Co .• Tbe J. 0 

W.UnchoUMI J:, It x. Oo. I ~~-~~i·::e Bo~ Co ~~
1
1:u'i:-"c~eo. 

8j!~•■-~~1~. C,rnill•Rrrak,n, • • WNll11a:hoo ■e Tr. nr. Oo. 
nrarkf'la and C'ro■■ Anna Andrnon A. & J, X.. C'ranN 

!KN al■,a rolN, 11N, .. ~_f!:...?-... -rt. Oo Alll ■-Chalm• .. Mic. Co. 
r I f'I ) ._._.,,.... L•-· ~ lnduotrlol Work• 

A.::n~n 'nrtdn Co. WNtlnchome I!:. It JI . Oo. C'nnN. 0111 nt rJtttrtr 
BalP■ hpandNt St•l Truoe Clainr,a and l'lonaffloN f•• lnduotrtal Work ■ 
,:,o n-1,,.. anal CablN c-n ..... IAN>mollT~. )lotor 

F.l~lrtc R7. Jl!<1Ulpm■nl Oo. ZIN!. RJ'. Equipment Co. Tm•lr a rortahlo 
EIN!. !!<'m"" Suppllee e.. Jllec. Sem<e SappUH 0o lnclu<tr1al Wnrk■ 
llubbard a, Co. Offl..,.al Elt"Clrlc ..., I,.. .. Arm■ I~ tlrarkPl■ I 
Ohio nra .. Oo. llnbblU'd a. Oo "rnoolnr P'oandalloa■ 

Brake AdJa ■ltt■ Ohio Bran Co fnt,mallonal SIMI Tie Co 
Natlnnal RJ". Apr,llanc,e O.. WNUncho11.., JI!. & )( Co. ('rnoolnn 
Wo1lln11hoUM1 Tr. Dr. Co. aoanon And 11<,ralM'". 'l'l'Mlr Ramapo Alu Com. 

nralrfl ShDff CINI alee flnow.pJe,n. C'rouln11 !ll1111al1 !!IH !11111• 
Am..,.. Br. Shoe 6 Fd7. Oo. llw""'i-s an<I 11,.,.,-1 nal•, C'rnuln11l 
Barbour Sln~lrwrll Co. ltrlll Oo., TIie J. 0. C'rouln11, t·rn11 & !lwltrla 
&m11 Car Truck Co. '11 t,,,011 C•• C... Ramapo AJa:< °'"'· 
nrtll Co~ TIie J. O. nnotorw and RorlrPlo C'ro•ln11 lhn111n""" 
9\ Loul• Cor C'o 0.-n..,.al F.IN-tr1c c,, J!,,thl•h•m s,.,..1 Co. 

n .... k••• nrak• !IJ•l•m■ aa• <'nAI and A•h llandllnc ~ R11mor,n Alllit C<>m. 
Rnilr• Part ■ r.,n,...,.lnc and Hnl•tlnll C'rn••lnc•. Trarlr (SN> Tratlr, 

All!o-Cholm~.-. llffr. Co. ,1,.,.hlnoryl l'lp...-lal Work) 
~ml■ Car Trurll Co. Ooll nandln11 and \\1ndln11 <'m••lnn. Trnll•J" 
Rrlll c,, Th• J G '\IMhln,... AM~N>On MIii. Oo .• A.V. M 
~noffll 

00

F.IN'trtr Co. 'f:IM!. !lrrrl,... !hlr,r,llp0 Co, Ohln B,...• Co. 
Jnhne-Xan-.111•. lnc. C'nll•. Arm•lnN' anti n•ld "1trtoln• and "1rtnln l"htvr■ 
~atlonal Brah Co. °"""ral ElN'trtr Co. llrtll Co~ Th• J. 0. 
'It Lotrl• c.. ,o W•atlnrhO'll"" "P.. & "'-· Co. F.lN!. Srm"" Sappll,■ Co. 
s.·r.1:,- C•r [),,Tjm, Co. c .. 11 •• C"llolr .. and ltlrklnr )rnrton JIii<'. c,, 

nmoh ... r.,,b,.n 'Cl~. Se..t<'f' Sonallee Co. 9t. Looi• Car Co. 
Offl~••l El•Mrt~ Co. ,-i P.:!N:'lrtc Co. ~•l•r'• )farhln,r,-
J~sndrtin. w. J. lve■llnrn°""" F:. It M. Co. F.IM!. Enulr,m,nt Co. 
J.,. c,ubone Cn Cc,ln <'nnnrln,r ~larhlnr■ H"m•n-:,.llch••l• Co. 
w ... unrhno"" E. It M. Co. Clenl~d ,.,.,. nm: Co. Tronttlt R,,,iln. Co 

nm•lt TinldPN ?nll'ffl I Rl-rl•l•r Co. n ..... 111n11 n,,.-1...... ll'lff a1, .. n. R. Flnwrr Jnhno,on ,..,.. llo~ Co. Tnlrlr Work I 
nmohN. '"'"'· Pn~amatle ('c,ln l'lorllnr \farhlnN Whartoa. Jr. & Cn .• Wm 
Tn~l1-Ranc'I Ol. Clo.,...1and l"•re 11oz Co. Do••llln11 l'lwltrh.,... TN> RAIi 

Rnlkhr...i■ ('nln °Wnll'l'f'" Ram11J>O Alo:< Corp. 
llao'kolll~ )fir. Co. Clfffflan/1 """' Bo"< Ce. n,.,,...11,,~ l'lrrrlH 

Rn•""· "oln• ('c,mmnlalc,r !llnltoro Wl1b~q,..,.1,.,. P. Edward 
Brill Oo_ Th~ J. 0. F.l,e. S,,r<n('tO 911r,i,11•• Co. flnc,n .I Door l"hlnrN 
tnll'matlon11l l\lotnr Co. n.-noral r::1 .... 1rtc C,, Hall'•Kllbom C<>. 
Ill. l,nTllo Car Co. Wl'■tln11hnt1"" JI!. & M l'A. ~I. Lnulo Cv Cn. 
!tlit Wbl'f!l Co. <'nmmnl11lc,r Tntln11 llfoYlttt1 n,..,r flnrralln11 n,,...t..,, 

lln• "-1• o.-n .... a1 P!IN:'lrta Co. Jlrtll Co .. The J. 0. 
JflllP-Kllbnm Cn. C,,mmnl•-• or l'a.rh Oea~ral El~ctrtc C<>. 
Jl'•,,,.,ood-Wllk•fteltl r,n CamM"On -,::1,..., Mfr. Co. Nat1 Pn•omatlc Co~ Joe. 

lln•"hlnp. Cue naN!,nr4 and 0.-n<ral E1N'lr1t' Co. I Sal•l7 Car DC'Yicr1 Co. 
11fan11AnMP Mica tn"1'.llotnr On. fk,nn. roldln,: V...tlhal• 

, Beml■ Car Truck Co. WNtlncbou.,. E. & M. Co. Nati Pn'11mallc Co~ Inc. 

Vrlllo, llork 
SulUY&D .M•~blncr7 Co. 

Dr1U1, Trark 
Amer. S~ It Wire Co. 
J::lec. Scrrl,e Sap. Co. 
lncortoU·R•nd Co. 
Oblo llrUII Co. 

Ur,rn. ~ond 
Elec. ScrrlNI Snppl.le■ Co. 

t:ar• 
Andenon Mic. Co- A. 4 
J. llJI. 

Oblo Brau Co. 
ElkJ117 A.t>NIDI Wood 
Joba.•.Manvtlle. Inc. 

t.;lttlrt .. 1 \1°lrN anti CahlN 
AmM. El.,.,lrlcal Work• 
H.oobllnc'■ Son■ & Co~ J. A. 

t:JN'I rte r:rl adrr■ 
R&JlwllJ" Track-work Co. 
RaU Weldlnc • Dondlnc Co. 

Y.IN'lrodN, t.'arl>oD 
Rallwa,- Traclr•worll Co. 

E.1 .... 1rocr-■, Steel 
R.&llwu Traclr.•work Co. 

EnclnN'l'a. Con■alllac, C.a• 
lradln11 an<I Ol)fflll1D11 

AUlaon a. eo_ J. ~­
Arl'hbold-Brad,- Oo. 
Beelrr, John A. 
Buchanan • La:rnc Corp. 
D11ttau or Comm. E(ooom• 

l<'a. JDC. 
D11l,1b7 It Co_ JJ. J£. 
Da,- a. ZIIIUII01"111""1l, Jor. 
Drum It Co~ A. L. 
Ford, Da.c,on a, DaTI■ 
llrmph111 6 Well• 
Hol ■t. Enr,,lhardl W, 
Jaclr. ■ot1. Waller 
One. Joe R. 
R&llwa,- Audit It ln•l)l'CUOII 

Co. 
IU<11,,-, Alb,,n 5. 
Robln,on It C,,., D. P. 
S&Dd,,non & Port,r 
SIAIYm• a. Wand. lnc. 
Stone It w,i:..trr 
Wbll" En,:. Corp .• TIie J. G 

EncllM'a. Oaa. flll er til._m 
Alll•Chlllm■ra Mic. Co. 
lnttr■oll•Rand Co. 
Wr■ Uncbou■e I'! It M. Co. 

r.,lrrlor :;1d~ l'anrlo 
lluhlltr Xfc, Co. r ... nosre 
Cl•Y•land l"al't' Bo~ Co. 
John■ot1 Fare Bor Oo. 
N■ t'l Rr. A1>11l1anN1 Co 

r.n .... WoTm Wire ancl 
F•M"ft Pa■ t ■ 

Amor. Sl,o!I It Wire Co. 
CJ'('lone Frn,.. Oo. 

F•ntl"" a•• Whttl Oaa .. , 
R-rlll Cn., Tl!~ J. G. 
OonaolldalPd C"r ~ ('n 
~le<-. 8'-rYI,.. SuppU•■ Co 
St. Loul ■ Car Co. 
!ltar n,-a .. Wnrk■ 

1'1bn! anti nhr• Tal,lnc 
Jnhn••lll ■ nTlllr. Inc. 
W••llnmou ... JI!. It lll. Co 

P1Pltl r.,110 I""" C'.oll ■ I 
1"1N' F.,llnnl•hon 

John1-lllanTlll•. Inc. 
F1asllnam In•ttlatlon 

N•t'I RY. Apr,ll&DNI Co. 
F1nndllrhl• 

P.IN'. 5Pm<e 511,,r,IIN Co. 
.,_rtn11 ('om1'0•11lon 

John••ManYIII~. tnc. 
noortnc, Ftrrrrnol 

ln1n11 Imn Wnrk• 
nonrta11. ~nn-"llpplnc 

tmn11 Jmn Work• 
F1oorlD11, OJ><,n f.lN'I 
tmni, Jmn Work• 

F1onrta11, l-lN'I !-ah...,­
ln1n11 tmn Work• 

nonrln11. ,·rntllatln11 
lmnc Iron Work• 

Fc,l'Jrln"' 
Stand ■ rd SIHI w .... 1<. C,,. 

Fn>c,o & C'N>aolnn.. Tre Kall 
11<-lhlohrm StN'I Co. 
Ramar,n A'•' r.nn, 

P'r<>n. Tr■•k (!'Ir,, Tnrk 
Worlrl 

F'Ntro, Tfflll•.-
Andfonon Mic. Oo .• A. It 
J.M. 

Oblo nr .... Co 
F'uM, <'artrtdllfl.. :-,rnn-R~ll­

ahlo Anti lllrb v..ltu~ 
John•Prall O>. 

f'n-. rartrldcfl, ~llal,lo 
John•Prall Oo. 

Fa- an<I l"oM' JlftSN 
0.-neral Ell'drir Cn. 
WNUnrhnu ... I!:. a. !Ir. Co. 

"f"nM'■ , Roftllahle 
O..nf'f'al EIN:'trtc Co. 

Oulrrl ■ 
Jnhn•-Man-.1111'. In• 
WP'Olln■'h01I"" Tr. Br. Co. 

n. ... T.1 N'lrt.. n. ... 
<l<!n!'nl Eltttne Co. 
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J 
G•• l'roala«r■ 

Wo1UncboUIC! I!:. It M. Co 
GalN, C'ar 

Brill Co .• Tbe J. 0. 
ljl. Lou!■ Car Co. 

Grar Blank■ 
U,.tblohrm Stoel Co. 
Standard Slttl Wk■• Co. 

o .... ea ... , 
Cbtlllncworth Mlc. Co. 
Eloc. Scln'lt'e 8appll.,. Oo. 
We1U11a:bolU8 B. a. JIii. Co. 

Grar• and l'lnloN 
llemla Cor Truell Oo. 
&tblohom 8tttl Co. 
Elec. Senlce SoppUr■ Co. 
Ueneral Electric Co. 
Nal'I R,-. A1>11llance Co. 
Nuttall eo_ R. D. 
Tool S !<!el Gear It Pllll0D 

Co. 
OPllt'ralla11 ~t.■• Oa■-Eltttrt1 

General Electric Oo. 
G•a•rator• 

Allta-Cbalm..., Mic. Co. 
lkneral Ele,,lrlc Co. 
W•U11a:bonae B. It M. Co. 

Olrdrr II.all• 
Bo(bleh•m SLN>I Co. 
Lorain S\ .. -1 Oo. 

Oooc <S,,,, ~I• aad 0.01111 
tirallnc. :--1.....a ~ah••Y' 

lrrtntr Iron Woru G,,...,.. (l:IN, Lubrlrant.■ 1 
OrlDdrn and Orlad. l!apr,llro 

Rallwa,- T,..,lr.work Co. 
<lrlndrr■• rort&ble 

~1':.~m~--~-work Co 
Grtndrn,, rortahlo .-.1 .... rtr 

llallwa,- Track-work Co 
Ort11clla11 Dlnrko ud """IIHI• 

RatlwaY Tnclr,worll Co. 
Groand \I Ir .. 

Pace !'lc,rl 4c Win, Co. 
On.,.. nail l1am1>■ 

Ramapo Alu Cori>. 
O■ •nl Kall1. 7.., II.all a 

)lancan...., 
Ramapo Alu Corii. 

On&l"II•. TroB•7 
J::lec. Sft'YtNI Sap. Co. 
Ohio Dru■ Co. 
llammrr■• l'noamalle 

lnrenoll•ll&nd Co. 
n!U"l>a, Trollo,-

Elec:. Serrl<e SVJ,pUee Oo. 
lfol't'4onoa Br■- It ll,tal 

Co. 
Nuttall Co~ It. D. A Oo. 
Star Br&M Worll■ 
Tbnrn ton Tr-ollo1 'l'l"beel Co 

n,...llrhta 
lllec. s.-...t<e Suppllee Co. 
r.en~ral EIN'lr1c Co. 
Ohio Br&M Oo. 
St. Loul■ Car Oo. 

n...illalnc 
lluk•IIIAI Mfc. Co. 
Panrl,-lP Co. 

11 .. 1rn. llno 
X. A. PelrJ' Co., Inc. 

IIMt..-.. Clar !Elfftrtrl 
Gold Car Hut. a, Licht. Co. 
Nll1 RY. Appl!...,... Co. 
9mllh llealtt Co- ~18' u .. 1,ra. Oar, Hal Air ... 

WatPr 
EJ..... 5""1NI !lap. Oo . 
Smith ll,..tr, Co~ ~ 

H•lm•t-\\"rldla11 
Rallwa,- 'l'rll<'k•worlr. Co. 

Unl■I• It I.Ill• 
Ford Chain IIIO<'lr Co. 

Daloll. l'ertahlo 
IM1"NO 11-Ran<1 Co. 
Snlll••n >lat'blneJT Co. 

n,-ctnnllr '\l ■ ehlnHT 
Alll•-Ml11!m.,,.. ld'fc. Co. 

flMll,...tlnc, Sl11nalo 
0-k~I F.<1olnmmt Co. 

lntlu•trlal nnortn,: 
John,..M°Jln-.111•. Inc. 
fn•tnrm•nt ■• !'ff"'&lllarlnr. 
TP■ lln11 and n.....,n11n11 

Elec. s~m.., s1111. Co. 
~Mnl P.:lrctr4r Co. 
w..,unrho11oe lit • X. Co. 

fn•11lalln11 Onth. l"AOPI' an• 
Tapr 

General El...-trt~ Co 
tm~tnn v,mi.h a. Im Oo 
Joha•M'■aTtllr. Inc. 
'.'Ille■ Inrabtnr Oo. 
lllllcll•ll•lland llllc. Co. 
Olr.onfte Cc 
St •Dd. Undl!l'IT'()und Ca'ble 
Co. 

WNllnchon"" E. It )(. Co. 
lnn.lallnc f:lllr 
1"1nrton Vamf•h & In■. Co. 

fnmlalln11 Van1l•h.., 
Imnrton VIIMll•h ,. In•. Co 

ln"1'.llalloa !!'IN- al"" Palnhl 
F.IN:'lrtc R,-. B<Jull'fllrnl Oo. 
Elt"Ctrtc Srm"" Sop. Oo. 
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Pneumatic Tie Tampers 
Labor aiding tools that enable a 
small gang to equal the work out­
put of two to three times the same 
number of men working by hand. 
Pneumatic tampers also make a 
uniform, smooth and firm track 
that stands up twice as long as that 
tamped by hand. 

Ask 
ports 

for 
on 

actual 
the 

performance re­
savings made by 

methods and pneumatic tamping 
other labor-saving 
track work. 

INGERSOLL-RAND COMP ANY 
11 Broadway, New York 

Offices in all principal domestic and foreign cities 

For Canada refer Canadian Ingersoll-Rand Company, Limited 
260 St. James Street, Montreal, Quebec 

air tools in 

201-TT 
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::;;;;::~-'2!:!-~slife I 
i 

FORT PITT SPRING & 
MFG. CO. 

Pittsburgh, Pa. i 

I 
UWIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli: 

THORNTON 
The trolley" wheel with the Lish 

milease lide beariq 

Thornton Wheels with Thornton side 
bearings are unusually long-lived, re­
quire less lubrication, and less main­
tenance. They are free from vibra­
tion and noiseless. No bushings. In• 
vntigatt them. 
.Bearlna-a make fifty thousand or more miles 

Sentl for tleacriptioe circular 

Thornton Trolley Wheel Co., 
Incorporated 

§ ~!!!!!!!~~~!!!!!~ A1bland, Kentucky ~ 
~IIIIIIIIIIIIIIIIIIIUIIIIITlllll,IIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIUIIOIIIIIIIIIIIIIIIJIIIIIHIPWIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIII~ 



52 
lineral Electric Oo. 
lrTtnrlOD Varnlah • Ina. Co. 
JohD•M"an'111le. Inc. 
Mica JDaulator Co. 
Ml~h•ll•Raod Mfr. Co. 
OIIDDlte Co. 
WceUnrbowe E. • M. Co. 

ln1nlalloD Slot 
Imnrton Varnl ■!I •Ina.Co. 
ID■nlato.. CS.• alae LIDe 

Matf'rlall 
Elc,c. Rt. Equipment Co. 
Elec. Sf'mee Suppltea Co. 
Genf'ral Elec,trlc Co. 
11,mln1TU GlaM Co. 
Jmnrton Vaml•b •Ina.Co. 
Ohio Drue Co 
Wr■tlnrhouu E I, M. Co 

lnanlator l'ln• 
El...,. SttYlce 9uppll.. Oo. 
Huhbud I, Co. 

lnenlatora, llli:h \'oltare 
Lapp lnaulator Co~ Inc. 

IM'ko (See al10 CraaH, 
llol1la alMI Llft1l 

l'!lec. Ser•lce Suppllra Co. 
lolo~. llall (.~ Ball ,lolat•) 
loarnal IIOlf'I 

Beml1 car Truck Co. 
Brlll Co .. J. 0. 
SI. LouJ1 Car Oo. 

IDnctlnn llo•H 
Sid. UDdA!rrroand Cable Co. 

I.Amp■, Ou•rd• aad P'btnre1 
Ji:lc,c. Ser-.1..., Sup. Co. 
Oearral Electric Co. 
WHllnrhou11 E. 6 K. Oo. 

.__ Are .I fnf'andNc,eal 
C- aloo llf'adlh1htll 

General Electrlc Co. 
We1Unrhooae E. • M. Co. 

~~~.:~~~•t,~M'kff 
Laat,rna, (,1&11lftralloa 

Nlchol•Llnteni Co. 
Lli:htnlnr l'rotcdloa 

!,;lee, ~rTIN IIUp. Co. 
U..oeral Electric Co. 
Ohio Drue Co. 
Shaw, llenr}' M. 
Weellni:hna.., X. I, X. Co. 

Line llal~lal •- &loo 
flraf'kf'C:1. JnealaCora. """"'- ..... , 

Arrhbold•Urady Co. 
Columbia M. W. A~- J. Co, 
F.le<,1rlc Ry l'!clalpment Co. 
!:tee. ~rrlce Sup. Oo. 
llabbanl " Oo, 
Jobu-M"an..1lle, tac. 
lforo-Jont• Dr&11 Ir Metal 

Co. 
Ohio Bru1 Co. 
WHll~bouae E. I, M. Co. 

Locon,ot h 'N, r.l...,trle 
o..a~ral F.1,ctrtc Oo. 
MrOutro-Cuml'lllnn Mfr. Co. 
Sl. LouJ1 Car Co. 
'Weellnchoa.., F.. • M. Co. 

~!:~~!~iTt~~•n F.nrlne, 
lnir,,rool1°R1nd Co. 

Lul,rJ.,..llnc F.n«inftn 
oa1,aa s1.,,a1 Oil Oo. 
Standard <hi Co. ol Ind. 
Unl•...-.al Lubrlcatln11 Co. 

Lahrltanll, 011 &lld ON ... 
Oalf'Dll•Slrnal OU Co. 
!-tsndord <hi Co. ol Ind. 
001-.......i Lubrt..,.tlnr Co. 

)larhl■l'l'T, lnaal.atlnr 
Am,.,. Insulatlu Mach. Co. 

Man11anNt1 81HI Oa.,.. Jl.alu 
Ramapo Alu Cot-i>. 

llanran•oe I-IHI SwUdlN. •·•"1f9 • Crnealnp 
Bf'thlehem Str,,I Co. 
Ramano Alu Con,. 

)lanra,-e lilN"I, 8PHlal 
'l'r'a•k Work 

Betbleb•m Si....l Oo. 
llf<'t•r• (11,e lnolrDmNIII) ,11 ... 

Ml<'a JnAulalor Co, 
llnldlnr. M,tal 

All.Ja.Cbalmf'f'I lllfr. Co. 
)loCor RDM'I (See IIDIN, 

~toto•I 
)lntora, FJrrtrl• 

WeeUnrhauae E. A X. Oo. 
)loton and ONIPrslar 8ef1 

Gent'ral El«'lrlc Co. 
llotormt-a•• ~•h 

Alll•Chalmtta M'tr. Oo. 
Brill Co~ J. 0. 
Eltt. &-"1ce Sup. Co. 
Hal&-Xllbum Co. 
Her,,ood•Wllkfftl'ld Co. 
St. Loale Cu Co. 
Wood Co .• Chaa. N. 

NDI• and 11<>111 
Jlarbour-S tork..- ~11 Co. 
Bethleh•m s1 ... 1 Co. 
&ml■ Cu Tnll'lt Oo. 
HubhlU'd & Co. 

0111 ~ J.nhrlranh) 
Omnlha••• IS.. Bn1,a. 

llolor) 
Oxy-Arf'tJ'lf'lle (!!ff Ct>tlln11 

ApPtll'&tD1 O•J'·A••blrae) 
O•Tll"n 

Jntt'ruaUon&J Oxnren Co. 
h•klnr 

John•M"anYllle. Inc. 
Paint, alMI VamlobN 

(lnnllatln11l 
Mica ln1ulalor Co 

ELECTRIC RAILWAY JOURNAL 

Mltt'bcll-Rand Mir. Co. 
National r:.y. Appllanoa Co. 

PaTtmtnt Rreiak•r1 
Jarrrwoll-Rand Co. 
SulllYan MachlDUJ' Co. 

PaTlar llatl'rlal 
Amer. Dr. Shoe • J'd.J'. Oo. 

PlrkDpa. Troll,J' ,vrre 
Ell'C. Semce SuppU .. Co. 
Ohio llrua Co. 

Pinion J>allrra 
Elc,c. Semee Sapplleo Co. 
o,n,.ral Electric Co. 
Wood Co., Chu. N, 

nn1ona <SN GMrll 
l'I••• Cue llard••NI, Wood 

and Iron 
'llf'ml, Car Truck Co. 
Elc,e. Semc,e Sill). Oo. 
Ohio Drue Co. 
W•tlnrhou• 'l'J'. Drake Co. 

Pino, Wond & J.,,• 
Shal'l>. Ew. P. 

Pipe t1111Dr1 
Standard tileel W'lu. 
WNUnrbouae Tr. Drake Co. 

Plancra (~ )latblne Toolo) 
Plat" for T,.. Rall 8wltrhN 

Ramano Alu Corp. 
Pllno, Rohbu laao.latM 

Elec. SerYI"" Sup. Co. 
r-nn,alle Tool• 
~II-Rand Co. 

Pele Uoe 11.,..wa,a 
~blehrm Slee! Oo. 
Ohio Brua Co. 

ro1,., )total ti&rN>t 
Daleo Jexpandf'd Strei Tru.u 

Oo. 
Eloc. Ry. Equipment Oo. 
II ubb.,.,, A Co. 

Pole tt.lnfordar 
llubbard A Co. 

l'Qlu IJ ,,,.. Tr .. ted 
Bell Lumber Co. 

rolH, Tira, roata, l'llh,r .I 
Lamhtt 

Bell Lum~, Co. 
l'alN, TN>ll•J' 

And•r1-0a Mfr. Co~ A. ,. 
J.M. 

~~ia1r~liw.p11 .. eo. 
Poln, T111>Dlat St...,J 

r.11(!. Jty. Equipment Co. 
Elec. Senlc■ Sup. Co. 

Por,.laln, S~f'lal lllrll 
,·011 .... 

Lapp ln1ulator Co~ Jae, 
Poth•ad1 

Okonlle Co. 
rowtt !Cannr De•leN 

Natloaal RJ'. APPllanoe Co. 
PrH■urr ~latora 
°'-'nrral Eltttrlc Oo. 
w .. aunrhou• E. & K. Oo. 

rnmpe 
AIU1-Chalmen M'fr, Co. 
lnr<'raoll-Rand Co. 

Pampa, Air Uft 
9ulllYRn MacblDer}' Co. 

J>nmpo. ,·aruDIU 
Jnffnoll-ltaad Co. 
9ulll-.an NacbhW-'7 Co. 

l'nn•h,o, Tlrkrt 
Bonner,•\'f'h■lan Tool Oo. 
Jntrro I Rrr1•trr Oo .• Tb• 
Wood Co., Cbaa. N. 

Rall n ..... ,: •·a.1,11111r1 
Ram1po Alu Corp. 

R..tl t1ll•r 

~rlr1~;;..rr~p Orhwl,n) 
Rall ,olnla 
~a1e SINI Co. 
Rilll Joint en. 

Rall ,olDt-W•ldNI 
Lorain Stttl Co. 

Rall• K•la1lnr 
L. B. Fo•~• Oo. 
llyman-~tlrhnrh Co. 

Rall ■, !Clttl 
Bethlehem s,~r Co. 
L. B. Fuattt Co. 
Camf'r1e Stttl Oo. 

Rallwa7 ra,·lns Oaarda, Si.-d 
Godwin Co .• Jnr_ W. S. 

Railway !la!rtJ' f.wlleh,.. 
w .. unrhou11 E. A M. Co. 

Rall ,r,ldlnr 
Railway Traclr-work Co. 
RIIII Wf'ldllll' A Bondin,- Co. 

Rattan 
Jlrlll Co~ Tbe J. G. 
F.lrc. S..n-lce Suppllf'a Co. 
llale•Xllbnm Co. 
lleywood-Wakefteld Co. 
McGutr&-Cummtnn Xtr. Co 
SI. LouJ1 Car Co. 

R"lll•t,.,.. and P'II llnu 
Rrlll Co~ Tbe J. 0. 
F.lec.-. Semce SuppllH Co. 
Jntttn'I Rrrtolfr Co., Tbe 
Rooke Automatic lt#r1nltt 

Co. 
St. Loni• Cu Oo. 

R,,lnl'ottM11N1t. Ci,neNtfl 
Am,r. Stttl • Wire Co. 

1t,palr !!hi,p Appllan- (8" 
• ,.., ('oil nandln11 aed 
\\1nd1nr llla,hlaHI 

El...,. !!""1NI Sul)t>IIH Co. 
:&#pair Work ~ alao Ooll1) 

Orn•ral Eloctrlc Co. 
WNtlnrbou• I: ... M. Co. 

a .. plattr1, Car 
Elec. Sen-ke Sup. Co. 

Rfflotallte, \\·Ire and Tnbe 
Gt!nrral Electric Co. 
We1Unrhou1e E. • K. Co. 

a,trlenra, Tron,,. (!IN 
Cal•h•n and ~trlewrro, 
TroU,y) 

RhN>1lall 
G<-nrral Electric Co. 
MICA Jn1ula10r Co. 
WHllnrhouae E ... M. Co. 

Rooftnr Aahf'•lo• (Carl 
Jobaa-.i.ran•llle, Jae. 

llnoh 

Stoke••• )ltthanl.al 
Babcock A Wllcor Co. 
WeeUorhou .. E. • M. Co. 

Stop lllr11Dl1 
Osltel Equlpmcnl Co. 

Slorai:e nattttln (SN Bat• 
tf'rln, Storar,l 

Strain, Jnonlatoro 
AnMraoa lUr. Co~ A. A 
J.M. 

Ohio Drau Co. 
Strand 

Roebllnr'• Sona Co~ J. A. 
Snb.-.y llosN 
John•Pratt Oo. 

Jlaallallte ]li(fr. Co. 8Dl)f'rhNl•n 
!!andna, Trad, Babcoclt A Wilcox Co. 

Rrtll Co. The J. G. SWN'Pf'r■• !-now (!!ff 8DOw 
El..,_ Srn-101 [uppllea Co. l'lowa. SwttlN'rt and 
Nlchola-Llntern Co. BN>Dm1l 
Ohio Dr .. Co. S•1trhbo•" 
SI. Looi, Car Co. Johna-)olaa-.llle. Inc. 

Suh n,tD,...., Car Swltrh Stand, & Yhtarn 
t~•~j1~:/~• Ruuapn Alu Cot-i>. 

!!aoh. ~l•lal, Car 1\ladow lelwltrhH, t-afrty 
llal.,.Kllburo Co. John•Pnll Oo. 

&ra!N'r■, Tnrk •~• Cl,.n. "Nl~111'c,';~:x%';;,!;• Co. 
..,.. aocl ~rspf'r■• Tnrkl 

Srrrw llrlnn, RDbb<-r !lwltrbn. T.e Rall 
lnanlatNI Ramapn Al•• Corp. 

Elc,e, Semce Sap. Co. SwltrhH, Trarlt <SN Trark 
S..ta, nu, l>Pffl,u Work! 

llal&-Kllburu Oo. Swltrh•o aocl Swllrbboar .. 
lll!J'Wood•Wallelleld Co. Alll•Cbalmera Mfr Co. 
St. LoUla Cu Co. Elec. Semc,e Sappltea Co. 

S-11, C.r I~ alao Ratl&al ~n,ral Electric Co . 
Rrtll Co .• Tbe J. G. w ... uDrhna .. E ... M. Co. 
llale•Kllburu Co. Tam""'"• Tie 
11,ywood-Waltelleld Co. lns•noll-Rand Co. 
9'. Loul1 Car Co. Railway Tra.:k-worlt Co. 

~ ... liar )lal~lal1 T•IN'• and Clotho r.<N lnaa• 
Brill Co .• J. O. tallo11 Cloth, l'aprr and 
lleywood•Wak,ft•ld Co. TalN'J 
St. Loul1 Car Co. TM Kall s.,....lal Trarlt Work 

!.lffond lland FA1alP111N1t Bethl•h•m Stttl Co 
•:ie<!trlc EqalPm•nt Co. Ramapn Alu Col'l). 
llyman-)ltcharl• Co. T•lrnhonH and J•arla 
Tran.it Equip. Co. Eloc. s.r.-1..., Suppll .. Co. 

ShadN. 1·n1lbal<1 THml•lo. l"abl• 
Brill Co- The J. 0 . Std. Undercround Cable Co. 

Shonl• TNIIDr llul .... , 11,trr 

:~\:-~~~:'/.'~• Co. T~~=-t~:~~rnta 1i-.. Ill• 
Hubbard .. Co. atnam,nla. t:lttlrtnt )IHI· 

Sid• lll'■ rln11• fMN I\Mrlnr• nrlni:. TNllas. ele.l 
CNllrr and Sld~I Th.r-•tala 

Slcnala, C.ar lltarllnr Gold Car llf'allnc A Urbt• 
J:loc. """Ice Sap. co. Inc Co. 
Nal'I Pn~•m•llc Co~ Inc. ~i'tbllfie~~~l~~~er 

s~r.-~~i~u".:~.!:i"~. '11 k Ot A I I 
O.k•I t"..qulpmrnl Co. El.::. Sec;..."rn.'•supp~ .. "'~" 

Slmal i-1,t•m•, BINk ,i...,, All )l,.tal 
r.1...,. S.-m"" Sau. C,,. M,t~ SalrlJ' R.R. Tie Co. 
Nacbod 51.,,al Co~ ~- ,,,.. alMI Tie Ro4a, s, ... 1 
l'. S. t:1.-rtrl,. Sl.,,,.1 Co. ~~,·S~~.-~-Co. • 
Wood Co., Chu. N. • 

Slimal l-1•1••·· lllrhway IDlf'maUor,al Sltel ne Co. 
('ro .. lnc ,,.,., 'Wood Crou ISM PolH. 

NM'hod Sl.,,al Co .• IM. ,i,.., l'ooto. •I<'.) 
ll. S. 'F:lrrtrlt' Slimal Cn. Tool lilttl 

!-lark Adlut•n (SN llrab 11<,thlrhrm Sitt! Co. 
Adln•lrr• I Tool,, Tr-,k .I llll•rrUaa.0111 

Slnl \\'httlo alld Cuttrn Amer. SIN"! A Wlr11 Co. 
Andf'l'IIOD )Ur. Co.. A. .. F.IN'. !!erTlre Suppltea Co. 
J. X. Hubbard & Co. 

F.li,c. RJ'. Equipment Co. Railway 'I'ra,,k-worlt Co. 
Elee. S."lce SuppllM Co. Torrh,o, Attl.l'lffle (~ C'al• 
lfo.-..-Jun.. JlraN • lff'tal tln11 A110aratn1l 

Co. To,..., \\'acona and Aato 

1';!!~1
~~-~.: ~.,D. ,f:C-:~11 6 Co .• J. R. 

Nlehol1•LIDlf'ffl Co. Tow-rro and Tra■•mlMlon 
~now 8wf'llf"f).-r•, Rattan 1'tmt-tarN 

llf'J'W-ood•Wakeft~ld Oo. Atthbnld-Brad7 Oo. 
Snow,Plow1, SwttPf'r■ ud Bat,,■ E:xpandcd St,,..1 Tna .. 

nroom111 Co. 
Rrlll Oo .• The J. o. WNlln.chou ... E ... M'. Co. 
Conoolldaled Car P'endrr Co. ~It Orlndrrw 
:McGulre-Cummlnn )l'fr. Co. Railway Tr...-k-worll Co. 
St. Louu Car Co. Rall \l°t'ldlnc & Dondlnr Co. 

SMkrt• aad ltN-<-r,ta<'lro TrarklNo Troll•J Cara 
John•lfanTllle. Jnc. St. Looi• Cu Co. 

Sold•rtn11 •"• nrulnr Ai,- ,.,._,..,, l"p,,rlal Work 
J>Aratoa (!lc-e Wf'ldlnr narbour-Storkwt'II Co. rn,,__ and A1>1N1ralno) ll<!thl•hem SIN'I Co. 

81)fflal Adhnt-.e ra11rn Ramaoo A!:u Ool'l>. 
lnirwton Vllml•h .. Ina. Co. Wharton. Jr .. .. Oo .• 

i;.,....1.1 Tratkwork lat'.. \V. 
IJ,,thlrhrm Slt'CI Co. Tra11t1t.r r,-..., 11•krh) 
Bud., O,mpaa-. Tranofonntta 
Lorala Stftl Co. AIU..ch1lm•rw Mir. Oa. 

SplkH G<-nrral Electrlr Co. 
Am•r. S""°I A Wit'!! Co. WHlln,hna"" E. & M. Co. 

Snllf'h>r Com1>011IMI• TrNda. ,-.r,cy, !-lair, t'■r 
Wutln,rhi,a.., E. & M. Oo. !'l•t> 

S11lh-tn11 i;1ttna IS.. Ciampi Norton Mfr. Co. 
and Connttto"I Trollf'J' Ila .... 

l!prlnu. ea, and Trnrk And..,..on M!,r. Co .• A. J. A 
Amer. Stttl • Wire Co. J. M. 

:,.~1~ec:,. ~ei~drl•• re,r:,..~/~J:P&!~ce Co. 
llrtll Co., The J. 0 . l,lor,,..Jonce Brue A Mrlal 
Fort Pitt i;prln,r & Mfr. Oo. Co. 
St. Looi ■ Car Co. Nuttall Oo., R. D. 
Stand•rd ~,...,, Worlt• Ohio Dr.,.. C<>. 

!!prlnklf'N, Trark and Road Troll..,. n.a-. it,.trlf'Tlor 
Rrlll Co .• The J. O. Andrraou lffr. Co~ A. • 
MrOulr&-Cnmmlnn Mfr. Co. J. M. 
St. Lnul1 CAr Co. Elee. Serrlce SappllH Oa . 

St11lr :-tf'M, t-llt,ty Nottall Oo .• R. D. 
ln-tn,r lr<>n Work• Ohio Bru,o Co. 

SIHI and ~1 .... 1 Prodartl Troll•T Ila.,.. 
M'l>,ton Mir. Co. Rrlll Co .• The J. 0. 

Sl•t><l. (w c ... n...-a1 Electnt Co. 
Morton Mfr. Co. W..Unrhcnue E. A M. Oo. 

November 15, 192, 

Trolll"J' ~lat..,.lal (0.-..._.) 
BalN 1'!1panded Steel TWIii 
Andi,non Mfr. Co~ A, 6 
J. :w. 

Ell!C. Semce Sappll .. c.. 
lforr..JoUN Drue A M 

Co. 
Ohio Braa,i Co. 

Trollf'J• " Troll..,- l'J•f­
t·ort.1 Cbaln Block Co. 

TN>llf'J' Wbttl1 ISee "•h 
Troll•J'l 

Troll•T Whttl llu•hl■c• 
lfoN'-Jonr1 Bra.oa & 

Co. 
Tmll•T Whttl• & ll11rp1 

~I an,-Jone, Brau Ir )le 
Co. 

Thoruton Trol1r7 ll'b,.I Co 
Tn,ll•,- Wire 

Amcr. Elttlrkal Woru 
Amer. Sl.ffl & Win, Co. 
Anacood:t Copper M111. Ce 
l'arc Sto..-1 & w,,... Co. 
~bllnr'1 Son• Co •• 1. A 

Tr-ur-11.1. f'ar 
O..ml1 Car Tnlc-11 Co. 

~~u1~:~1~r~·lllrs Ce 
St. Lout, Car Co. 

Tnhlnr. \"•ltow IJ Blatk, 
t1nlbl, \'arnlab 

Jmnnon Vamhh • 1a1. C.. 
TublaN. l'tHm 

Alll1-Cbalmrra Mfr. Oa. 
O..neral El<'C\rlc Oo. 
WHtlDrho\199 B. A M. 0.. 

Tlln>atU" 
Elec. ~mc,e SuPPI... Ca. 
J,....,,. Mfr. Co~ Jae. 

,•ahf■ 
Ohio Brue Co. 
WNllnrhou• Tr. Br. Co. 

\"arallhNI r._.. 
Jr'l1QltOD Vanuab A lne.OD. 

\;~= 't,ll~ 6 lDa. Ot. 
\'arnl•hn 

IIN,ltw1th-Cbaadler Oo. 
\',etUatero. Cat 
Brm Co~ Tba J. o. 
Nal1 RJ. Appliance CAI 
:Slcholo•LIDl#ra Co. 
Railway UIIIIIJ' Co. 
St. Loni• Car Oo. 

\"Nllbnll' Unlnr;o 
Tiuk•ll1" >Cfr. Co. 

WrldNI II.all Joint■ 
Alwnlno-Tb .. ,alc Corp. 
Elcnrlc llallwa:, Jmpl. Ce 

~~fw~~~-work CAI. 
lla1I w.,Muu- Ir Dnndu,. Co 

"'•ldm, lwtabtr l!:JH'trle 
P!lcnrle R&Jlway lmpt. 011 
Obin Bra .. Co. 
R&llway Tra.:k-worll Co. 
lull Wrld nc & IJon•llnr Co 

W•lilln1 & CDttlnr T-k 
Jnt•mallnnal os,·rl."n Co. 

W•ldlnr l'T- and 
A111M1ratn• 

Alnmlno-Thrnnlc Corp. 
G.,n,ral P.:IN'trlc Co. 
F.'lc<1rlt' Rallw..,. Impl. Co. 
Jnternotlonal O:urf'D Oo. 
Ohio D,.._. Co. 
Rall••• Trarlt-w-ork C■. 
JI.Jill Wrldlnr & llon<lln,- C.o 
w-t1nr1>nn.., E. • M. Oo 

''"•ldlnr i-1,..1 
F.IN'trlr Rollw..,. Jm11t. Co 
Rallwn Trarlt-work Co 
R••I \\"•l<llnr & 11,on•liar Co 

Wrlcllnr \\ '" II. Rnd• 
Pac,, !'1,...1 & Win- (',-, 

,n, ... 1 Onard1 18- F•rMlor• 
aOld Wh,..I Onnrd•l 

WbN'I l'Tn ... 18" XMbla, 
T-ltl 

Wh..-1•. f'nr, Ca•I ,.,,a 
r.rtmn WhN'I Oo. 

1\ hN'le, Car Stnl II St..-1 ,,r. 
Amrrt .... n Stt't'l FonDdrl•• 
DI~• !11 ... 1 Cn 
!'tand:u,I !11 .... 1 Work• 

Whttlo. TN>ll•T 
)':If'<,. R:or. RqulpmNII Co. 
OU~ & Son•. D. 1'. A 
!!harr,. ~::.lw. I'. 

WhN'I•. Trolley, lt°N>a11ht 
~1 .... 1 

F.ll'C. s..rri<"' 9uppll,.. Oo. °"""""' r.lt"(1rte, Oo. Nnttall Co- R. D. 
Whloll•a. Air 
~, .. 1 El..-tnc Co. 
01110 llraH Co. 
'l'l'NUl\rhnu.., 1P, & 1'f. n,, 

\\1re,, <"Oflllf'I' Con•ffd, lltN'l 
r.....,. i;t..,•I & w,,.. eo. 

1\lN Rollf' 
Am•.- SIN') .. Wire Co 
Ro,obllnr'1 Son• Co., J A 

WI,.,.. and C'a!llf'<I 
Amtt. P.:IN-trlra1 Work• 
Am~. !IIN'I .. WI"' Co. 
AnM"Ond• Cn110tt Min. Oo 
r.-n,ral F.l..,.lrtt' Cn 
ltl'rlle tn1111lated ll'I,.. Ir 
Cabl• Cn. 

Oltnn11• C.o. 
Pact' SIN-I Ir WI~ Oo. 
'R<wbltn,•• !li,na ('ln J A 
~•<l . un,1-,.....,,,.,.i Cohl• Oo. 
WHtlnchou ... JI:. ,. M Co. 
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Main Street, Mattoon, Ille. Bituminous brick pavlnR', Elaatite Rail Filler both sldee 
of car rails. City Engineer--John Goetz. Contractor-A. C. Loomis. 

his is the way 
to reduce track repair costs 

The principal causes of paving deterioration along car rails 
are vibration ·a11d impact. Secondly-water seepage and 
frost-action. 

Carey Elastite Ra·il Filler absorbs this destructive vibration 
and cushions the paving against traffic shocks. It maintains 
a close water-tight joint and keeps water and frost out. It 
reduces traffic noise to a minimum. 

Years of service in extensive installations show t'llnclusively the great savings 
in repair costs effected by Elastite Rail Filler. It does not wear out and 
never needs replacement. It saves upkeep costs and lengthens the life of 
trackage investment. 

Supplied to fit any weight or contour of rail. Write for literature. Send 
exact sketch of rail size and contour and state lineal feet required in writing 
for prices. 

THE PHILIP CAREY COMPANY 
53 Wayne Ave., Lockland, Cincinnati, 0. 

Elastite Rail Filler 
Is Easy to Install 

a tap of a mallet holds it in 
the web of the rail. 

Carey Elastite Rail Filler is a 
composition of specially-tempered 
asphalt and fibre which is used as 
a resilient cushion between the rail 
and the pavement, absorbing traffic­
impact, rail vibration, and traffic­
noise. It , is preformed to fit any 
rail-section and is readily shaped 
on the job to fit any track-curve. It 
is unaffected by moisture or tem­
prrature changes and is enduring 
under all service conditions. 

RAIIJ FILLER 
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ALPHABETICAL INDEX TO ADVERTISEl\IENTS 

A 

AUla-Chalmers Mrc. Co ••••••• 44 
Alllaon & Co., J. E •••••••••• 20 
Alumlno-Thermlc Corp. . . • • • • 45 
Amer. Br&ke Shoe & Fdr. Co •• 47 
Amerlcon Car Co. • • • • • • .. • • • • 65 
American Electrical Work, •••• 42 
American Jnaulallnc Mach. Co •• 42 
American Steol Foundrlea. • • • • 80 
A merican Steel & Wire Co ••••• 43 
Anaconda Copper Jdtnlnc Co. • • 42 
Anderson lll!r. Co., A. & J. lll .• 87 
Archbold•Brady Co •.••.••.•.• 21 
Alla• Lumnll• ~monL Co ••••• 23 

B 

Babcoclt & Wilcox Co •••••••• ff 
Barbour-Stockwell Co. • • , •••• ff 
Baloe ExpllOded Steel Tru■a Co. 8 
&ckwilh-Chandler Co •••••••• 28 
Beell'I'. John A. • • • • • • • • • • • • • 20 
Bell Lumber Co. • • • • • • • . . • • • • 64 
B<-ml1 Car Truck Co •••••••••• 46 
Bethlehem Steel Co ••••••••••• 31 
Bonney-Vehalase Tool Co •••••• 46 
Drill Co .• The J. O ........... 66 
Buchanan & Layne Corporation. 21 
Bureau or Com. Ecooomlca. Inc. 21 
Dylleeby Co .• H. M. • . . . • • • • • • • 20 

C 

Cameron Elretrlcal Mrr. Co •••• 44 
Cnrey Co., Phlllp • • • • • • • • • • • 63 
Camerle Sl~el Co •••••••••••• 45 
Chllllncworth Mrc. Co •••••••• 64 
Clevelend Fare llox Co. • • • • • . • 46 
Colller. Joe.. B4!'1'oo O. • • • • . • • 22 
Con10l1d1Lod Car Fender Co •••• 48 
ConaoUdaLod Cor lleallnc Co ••. 20 
C,,clonl' Fence Co............ 6 

D 

Doylon Mech. Tie Co ••••••• 2~·25 
Day & Zimmermann. Inc. • . • • • 20 
Dlfferonll&I Steel Cu Co., The .• 48 
Drum & Co., A. L ••..•.•••••• 21 

E 

Earll, C. I. . . . . . . . • . . . . . . . . . 48 
Electric Equipment Co. . . • • • • • 40 

P aire 

Eleelrtc Railway Equipment Co. 10 
ElecLrte lt&llw17 lmprovomenL 

Co •••••••••••••••••••••• 44 
Electric Scmco SuppUee Co... 9 

F 

Flower. D. B ••••••••••••••.• 47 
Ford, Daron & Dana ......... 20 
Ford Ch&ln Block Co •••••••••• 46 
"For Sale" Ade ............. 40 
Fon Pill Sprtnc & .Mrc. Co •••• 61 
Fo■ler Co •• L. B ........... ·'4. 40 

0 

Galena-Slim&! OU Co •••••••••• 17 
General Eleclrlc Co •• 18, Dack Conr 
Gold Car lleatlnc A: Lie. Co ••• 46 
Grtllln Wheel Co ............. 47 

n 
llale-Kilburn Co. • • . • . . . • • • • • • 46 
llukcllle M le. Co .•••.••••••• 21 
"Uolp Wanl'-'<I" Ade •••••••••• 40 
llemlncray Glou Co .......... 42 
Hemphill & \~elt. • • • • • . . • • • • • 20 
11.,-wood-Waltelleld Co. • . . . . • • 30 
llol ■I Enclcharcll W. • . • . . . • • . 20 
Hubbarcl & Co ••••.•••••••••• 42 
l!rmon-:~Uchacb Co •••••.•••• 49 

lodullrtal Works ••••.•••••.• 41 
lnRl'1Klll•Rand Co. • • • . . • • • • • . 61 
lnlemaUooal Motor Co •••••• 14-15 
lnlemollooaJ Oxysen Co...... 45 
lnll'Ml11llonaJ Rect•Ler Co .• The. 40 
lnlcmoUonal Steel Tie Co.... 7 
In·lnc Iron Worlta . . • • • • . • • • 3S 
lrvtnctnn \'nmloh 6 lnaulalor Co. 37 

J m.ckann. \\"'aJ &er • • • . • • • • • • • • 20 
Jeandron. W. J ••••••..•••••• 47 
John!IOn & Co.. J. R. . • • . • • • • • 64 
Joluuon ••art, Dox Co •• Front Covor 
Johna-:!l!anvtlle. Inc. ..•••••• 36 
Johns-Prall Co. . •••••.•••••• 43 

IIIIIIUfflfllHDIIIIIIIIINlhRIVIIIIIIUIIUIUltll1nu111-•• .. ·• ...... m,1111m11:r■r----·lffl------s 
100 New Users in the Last Nine Months 

KASS SAFETY TREADS 
HIGH . 

in eflieieocy and lalliot qualitiea 
LOW 

•-: 

in weitht, initial and upkeep co.ta 

Morton Manufacturing Co., Chicago 
Adi 

-"IIIIIIIIHlllntllfflaNlllllmnrt1mH1-.wffllmn __ ,, .... ,111,111 ff •••••••••• 

' ,CH!!;~.!~~~~!:™ I 
S-ml-lUntl-IJcbt Wtqllt 
Ba ■ t for SeTYk-OurabUlty aad 

Econom7. Write Ua. 

Chillingworth Mfg. Co. 
Jer■ ey City, N. J. 

lr.lll'llffllllHIIIIIIIUl ...... llllllllffll---lfflllla ...... ,........,..,m __ llllflllllllfflll-----· 

P&I"! 
K 

Ke&!~ ~~•.u.l~~~- .~,·-~. ~ •. ~~1~ 43 
Kuhlman Car Co •••••••••••• 66 

L 

Lacl<'de s~ Co ............. 33 
Lapp Jnrulalor Co .. Joe .•••••• 4'!! 
Le Carbono Co •..••••••••••• 47 
Lorain Sitt! Co .............. 44 

M 

llcCardell Co., J. R ........... 43 
:!lleGulrr-CUmminn Mfc. Co ••• 61 
)[lea lneulator Co •..••••••••• 45 
lllleh,,IJ.Jland )Uc. Co •••••••• 30 
llloN>-Joo~a Brau & Metal Co •• 35 
lltoMOD Mic. Co ••••••••••••• 64 

:s 
:S11Chod Stena! Co~ Inc •••••••• 42 
:Sallooal Brak• Co. • • • • • • • • • • I 9 
:SaUoo&I Pueumalle Co~ Inc ••• 11 
:Sallooai ltallwu Appliance Oo. 4:, 
:Slchol ■-Ltnlt-ro Co. . ••.••••• 411 
:Sullall Co., It. D •...•.•••••• 38 

0 

Ohio nra,.. Co. • . . • • • • • • • . • • • 5 
Okoolle Co., The ............. 45 
One. Joe n. . . . . • • • . • • . • • • • • 21 
O■kei EQulpment Co .••••••.•• 64 

r 
l'l&'e Slttl & Wire Co .......... 43 
l'ane)J-Le Co. • • • • • • • • • • • • • • • 4 8 
r~re:r Mrc. Co .. Ine ••..•••••• 411 
l'olry Co., Inc •• :S. A. . . . . . . . . . 40 
r011111on1 Want<'d and Vaeant •• 40 

R 

Railway Audit & lnafl('Ctloa Co. 20 
Railway Traclt•work Co....... 4 

Pa 

Ralh•&J' Ullllly Co....... • 
R~ Wcldloc & Boadloc Co •••. 
Ramar>0 Ajax Co ........... . 
Rlch~Y. Albert S ............ . 
Roblnton Co., Dwli.bl P ...••• 
lloobll~• Son■ Co.. John A • • 
Rooke A uLomallc Rcr! ■ter Co •• 

s 

SI. Louie Car Co • ••. 
Salrly Car 0.YICH Co .•.•••.• 
Sa.moon Conlan Worlta •••••• 
S andl!rM>D & Porter • • • • • • . • • I 
~atthlll'hl Section •••.....•• • 
!!harp, Edw. P .............. • 
Shaw. ll~nry )I ....... ...•.. 
Six Wb.,.,J Co .••••.••••••••• 
Smllh ll~al..- Co., Pcl~r •••• •• 
Slwdard Oil Co ••.••••••..... 
Standard SI""! Work■ • • • • • • • • I 
Standard Un.S.rcround Cable Co. • 
Star Bra .. Work■ • . . • • • • • . • • • 
!!~Yen■ 6 Wood. Inc ••••••••• 
!!ton~ A: \'l'eb ■ler •••••••••••• 
Slu~kl Co~ A ••••••••••••••• 
Sulllnn !'(achlnery Co ••••••.• 

T 

TbomlOD Troll..,- Wb..-1 Co •.. 
Tool SIN-I G<'ar & Pinion Co" 

'lbe .................... . 
Tranoll EQulr>. Co •••.•••.••.• 

u 
t'nlY..-..1 Lubrl,•nllus Co .•.. 
U. S. Eleclrtc, Siena! Co ••.•• 

w 

·Want" Ade ...••....•.. 
WMOD )Ire. Co ..•..•.•.. •.•• 
We•llnchou.., Electric & >U•. 

Co ..••••••••••......• .•. 
\\'c,aUn~hou..- Traction Brake Co. I 
While Eocinttrins Corp .• J. O. I 
\\11h ~. The P. Edw .... I 
Wood Co .• Chu. :S. • • • • • • • • . . • t 

STUCKJ 
SIDE 

BEARINGS 
A. STUCKI CO. 

OUnr Bid(, 
Plll ■burclt, Pa. 

" Aslr Sl)('dallot■ Sin,. 1866" 
i AddrH1 all )llaU e. root Ollke Box 1516, IUell ..... l'a. 

i CAR AXLES 
J. R. JOHNSON AND CO., INC. 

I FORGED STEEL AXLES 

I 
For Locomotlvea, Panencn, Fnlcht and El..:lrlc Can 

Smooth ForcNI or Rouch TunJ~bon or Alloy StMl-l'lala • 
11 .. , Treat,,,i, Forc..r .... Tan, .. Pl•lon Roda, en.It l'lu, X-S-

Shafi■, Round Ban, NC. 

.... ____ ,,, _____ '"'·--------------------
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And now the Steel Coach-

Kuhlman lnterboro Steel Coach 
A glance at the above illustra­
tion is proof that, while this new 
development is also of steel, 
affording greater passenger pro­
tection in collisions, maximum 
passenger comfort has also been 
well provided for. You can 

have no better salesmen for your 
transportation line than this 
combination of safety and con:i­
fort. 

It seats 26 passengers. l\1ay we 
tell you more about it? 

IITTmil THE J. G. BRILL COMPANY iJ!l'(S),,,~"t"'. 
~ PHILACE:LPHIA.PA.. ~ AERA 
AMERICAN CAR Co. G.C. KUHLMAN CAR Co. WASON MANF"°o Co. . •· 

- ST. L.OUIB MO, CLCVCLANO,OHIO. SPRINQF"ICLO.MASS. &3c 



• 

4 TROLLEY BUSES equip­
ped with GE-264 Motors and 

G-E Control are operated by the 
Virginia Railway & Power Com­
pany, Petersburg. Their close 
s:milarity to the trolley car makes 
them a desirabJe addition to the 
railway property, particularly 
from the maintenance standpoint. 
Have you considered the trolley 
bus for supplementing your present 
service? 

General Electric Company 
Schenectady, N. Y. 

S11lea Oflicu in all Lar1c Citic• 

:G-1"'· 




