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SAMSON SPOT 
ROLLEY CORD 

ded firmly and smoothly of uniform quality yarn And 
ughly water-proofed. It will not stretch. It will not 

I end choke retrievers. The Colored Spots ore our 
e mark and your insurance. Look for them I 

SAMSON 
Signal and Register Cord 

n~ and durable-the smooth, hard exterior finish resists 
wear and tear of constant rough service, Drab or 

o~eny color, with wire centre if desired. 

Send for Samples 

MSON CORDAGE WORKS 
Boston, Mass. 

Twenty Cents Per Copy 
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HL 
Control 

Operators will recall the prophesy made twelve years ago 
that HL is- -

''The type of control that is destined 
to become the standard of the country" 

Nearly 250 roads have since ada pted it and a large number of those h andling h igh 
speed-rapid and conges ted traffic depend on it. 

Recent studies of the development of mass transporta t ion have opened a new fie ld 
of application. Progressive operating companies who realize their resposibility to 
the public are seeing the necessity for operating light-weight cars in multi p le unit 
trams on their surface lines. 

HL control is at their service-the selfC.: 
same control of twelve years' test. It is 
used in regular city surface line transpor
tation in Boston, Baltimore, Milwaukee, 
Los Angeles. San Francisco and Cleveland. 

With its recent installation on the new cars for the 
Frankfort Elevated in Philadelphia, it is now in 
use on nearly every elevated and subway system 
in America. 

W estinghouse Electric & Manufacturing 
Company 

East Pittsburgh, Pa. 

sti 
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"Journal " 
Circulation 

Compared with 
Equipment 

Distribution 

0 F the 6,000 weekly readers 
of ELECTRIC RAILWAY JOUR
NAL, how many ever give a 

thought to the location of the other 
5,999 who also appreciate the value 
of this medium in keeping abreast 
of the industry? Is its circulation 
concentrated mostly in large electric 
railway centers or do copies of the 
paper reach the more isolated 
properties as well? These queries 
are answered graphically in the ac
companying chart. It is a compari
son between the percentage of ELEC
TRIC RAILWAY JOURNAL'S circulation 
in each state and the amount of 
rolling stock in that state, both 
shown as a percentage of the total 
in the country. A glance shows how 
closely rhe circulation in each state 
has followed the development of the 
industry there. Rolling stock is 
used as the index of the comparath·e 
sta te activities and progressiveness 
of the electric railways, because it 
is probably a closer measure than 
any other single thing. The net cir
cula~ion figures were taken from a 
recent report made to the Audit 
Bureau of Circulations, to which 
publisher members make a detailed 
statement every six months for 
audit by the Bureau. 

Proper allocation of subsc;ibers, as well as volume, is a 
factor indicative of the worth of a publication's circulation. 
Likewise it is a measure of the thoroughness with which. 
a paper is serving its particular industry and shows that 
circulation building efforts have been correctly propor
tioned and dire·cted. To those readers of ELECTRIC RAIL
WAY JOURNAL who know that it is read ytar after year 
by 98 or 99 per cent of electric railway executives and,. 
operata.rs, this analysis will be merely a confirmation of 
that fact. It should demonstrate to the other readers how 
ELECTRIC RAILWAY JOURNAL aims efficiently to keep the 
entire industry well-informed, unified and progressive. 

Is sue, 6,150 A d vertis ing Index-Alphabetical, 56; Classified, 52, 54; Searchl ig ht Section, 51 
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Westinghouse 
Automatic Outdoor Switch Houses 

Assure Uninterrupted Service 

The Westinghouse Company has developed 
two types of automatic outdoor switch 
houses; Service Restoring Feeder Equip
ment for control of circuits supplying a 
synchronous motor load, and small trans
former banks: Periodic Reclosing Feeder 
Equipment for control of feeders on which 
the loss of the synchronous motor load is not 
important, and large 
transformer banks, 

With the Service Re
storing Feeder Equip
ment the circuit 
breaker closes in one 
to two seconds after 
openmg. 

With the periodic 
Reclosing Feeder 
Equipment the cir
cuit breaker can be 
set to close at definite 
time intervals be
tween ½ minute and 2 
minutes, depending 
upon the setting of 
the timing relay. 

500-Amperci, Z300.lJolts,3-Phase.60-C4cle 
AutomaticOutdciorSwitch Housi:!, Periodic 
,Re-,closin~ foederEquipment,-FrontView. 

The equipments are ar
ranged to reclose the cir

cuit breaker three times after they have 
opened automatically under the initial short 
circuit. Should the breaker open a fourth 
consecutive time, the equipment will be locked 
out with the breaker in the open position. 
After the line has been cleared, the breaker 
is closed by means of the control switch, or 
push button, and the relay automatically 
reset for normal operation. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 

500-Ampere,2300-Volts,3-Phase.60·C~le 
.Automatic0utdoor5witch House,PeriodicRe:elosin~ 

feederftil.fipment:;Rear)'lew. 

s 
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A New Westinghouse Suspension 

Type ~-1 

This lsuspension is similar to our :well-known 
Type B straight-line suspension, but has a long~ 
stud fitted with a lock washer held in a recess 
by a thin copper washer. This enables the 
trolley ear to be aligned accurately and always 
assures a tight connection between the suspen- · 
sion and the trolley ear. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 

. . . 
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·stio use 
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READY FOR SERVICE 

Some of the 50 large new all
steel cars going into operation 
on the Frankford Elevated 
Railway, Philadelphia. 

- ELECTRIC RAILWAY JOURNAL 

-all equipped with 
ELECTRO-PNEUMATIC 

Westinghouse Electro-Pneumatic brake equipment (Schedule 
AMUE) is recognized as an essential factor in the successful 
operation of modern high-speed elevated and subway trains. 

Representing the highest development of the automatic brake plus 
the feature of electric control, the Electro-Pneumatic brake provides 
for instantaneous and simultaneous application of all brakes through
out the train, insuring short, smooth station stops and the shortest 
possible stops in emergency. 

These are features which vitally affect the entire system of modern 
train operation in congested centers. 

Electro-Pneumatic brakes not only save money. they point the way 
to increased earnings as well. 

Westinghouse Traction Brake Company 
General Offices and Works: Wilmerding, Pa. 

I Boston, Mass. 
Chicago, Ill. 
Columbus. 0. 
Denver, Colo. 
Houston, Tex. 

OFFICES: 
Los Angeles 
Mexico City 
St. Paul, Minn, 
St. Louis, Mo. 
New York 

Pittsburgh 
Washington 
Seattle 
Sa.n Francisco 

April 15. I 

WtSTIN6HOUStTRACTION BRAK 
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peed Up 
Passenger 

Interchange 
ith the new SELECTOR VALVE 

HE use of double passageways on Safety 
Cars to facilitate passenger interchange 

made thoroughly safe and practical by the 
r,'v Selector Valve. . 

he Selector Valve, functioning in connec-rn with the standard M-:28 Safety Car brake 
Ive, makes it a simple matter to open or 

t se either door independently1., or both 
f cther, as occasion demands. 

' he operator is enabled to regulate the 
c trance or exit of passengers to meet the 

highest requirements of speed and safety under 
all conditions. Thus the many recognized 
advantages of the double passageway are 
utilized to the utmost with every assurance of 
ease and security. 

The illustration gives you a picture of efficient 
passenger interchange as effected with the new 
Selector Valve. 

No time lost loading and unloading pas
sengers. Greater car mileage. Increased 
revenue. 

SAJETYCAR DEVICES Co. 
OF ST. LOUIS• Mo. 

Postal and 'lele~raphic Add1·ess: 

WILMERDING·, PA. 
CHICAGO SAN FRANCISCO NEW YORK WASHINGTON PITTSBURGH 

/ 
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QUALITY TIES 
INTERNATIONAL 
TREATMENT 

...... 
Treated ties in storage in one small por
tion of our yard al Texarkana, Texas, 
on February 1, 1922. 

Ship Today Service 
Having Seasoned Ties in stock ready for 
right-of-way distribution, we can serve the 
R ailroad Field advantageously and eco
nomically. 

" Creosoting is conceded to be the most effective of all treating processes" (Camp) 

International Treated Ties Reduce Maintenance Expense-
/ nsure Operating Efficiency · 

CREOSOTED 
TIES PILING POLES TIMBERS 

International Creosoting & Construction Co. 

Texarka na ,Texaa. 

General Office-Galveston, Texas 
Planta 

Beaumont, T exas. Galveston, Texas. 
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IMPERIAL IIEADLIGI-ITS 
J:OR EVERY TYPE of CAR 

vVrite out specifications for the ideal headlight 
for your cars. You will find that one of the 
many Crouse-Hinds Imperial Headlights ,vill fit 
your requirements exactly. 

You can have an Imperial to deliver any quan
tity 0£ light you need. 

You can get an Imperial of the right dimensions, 
ready for mounting in any way you please. 

Best of all, you will find all types of Imperials 
are rugged, simple, enduring. 

There are various Tncandescent, Luminous Arc, Car
bon Arc types in the Crouse-Hinds Imperial family. 
Send for catalog. 

The Ohio Brass Company 
-.. Mansfield, Ohio · 

New. York Phi ladelphia Pittsburgh Chicago 
San Francisco Los Angeles 

•~xelus l.-e Soles Agenl s '1n the U. S. for Crouse-Hinds 
lm1,e-rhll ll ea dll ,:hls. 

,9 
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· Jn8urance plus 
_)(arsh & _;J(££ennan SerPic 

Accident 
Employes' Group 
Automobile 
Bonds 
Burglary, Theft 

and Larceny 
Check Forgery 
Employes' Compensation 
Employers' Liability 
Engine Breakage 
Explosion 
Fire 
Fly Wheel 
Holdup 
Personal Injury 

Liability 
Plate Glass 
Regi stered Mail 
Sprinkler Leakage 
Steam Boiler-Explosion 
Strike, Riot-Civil 

Commotion 
Tornado and \Vindstorm 

An understanding of l\1arsh & McLen
nan's conception of the -word service will 
always be a determining factor among 
our clients. 

For years we have rendered a highly 
specialized engineering service to the 
leading Public Utilities of America. 

May we tell you more what insurance, 
plus Marsh & l\1lcLennan service, means 
to the business executive who would 
safeguard his profits, eliminate hazards 
and reduce his insurance cost? 

Marsh & McLennan are 
qualified to handle your in
surance in a practical and 
effective manner. We invite 
consultation and will be glad 
to submit facts upon which we 
base our claims. 

MARSH &MrLENNA 
Minneapolis 
New York 
Detroit 

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

San Francisco 
Seattle 
Cleveland 

Winnipeg 
Montreal 
London 
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Thirty per cent fewer rail 
fastenings with Steel Twin 
Tie Track. It has been 
assembled, aligned and sur
faced for 12 cents a foot. 

Check Steel Tie construction with 
these essentials of ,good paved track-

Bearz"ng-The efficient_ desi?n 
of Steel Twm Ties 

provides 156 square inches tif effective 
bearing per track foot at the lowest cost 
per unit of bearing - and, where it is 
most needed, 468 sq. in. of bearing under 
each joint. 

Permanent Materials 
- In Steel Twin Tie construction, the 
t ie structure embedded in concrete is not 

affected by water, temperature vari 
ations or rot. 

E Steel Tie Track 
CO n Om y--minimizes excava-

tion, concrete and track labor. It costs 
no more than wood ties in rock ballast 
and its longer life decreases the cost per 
track-foot per year. 

For estimating get the 1922 prices at your 
delivery point. 

THE INTERNATIONAL STEEL TIE CO., CLEVELAND 
t 

11 

teel Twin Ile Track 
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Aiax Electric Arc Welder 

Let's Go 
into the question of welding 

\\That are the vitally importan t features a railway man demands in 
his choice of weld ing equipment ? Are ther not, first of all, sufficient 
amperage to make a deeply-penetrating weld under any condi tions, 
and next, low cost of handling and maintenance? 

April 15, 19' 

Ajax Electric Arc Welder 
- meets all these requirements 

The highest capacity welder of its class. Its norma l 
r ating is 333 amperes at 600 volts; where the line vol
t age falls as low as 300 it still gives over 200 amperes. 
Thus a deeply-penetrating, firm and solid weld is cer
tain under worst conditions. 

light that two men can piek it up and ca r ry it any
where. In case an accident damages a coil anyone can 
install a new one quickly. T here's noth ing else to get 
out of order! 

The Ajax \Velder is so rugged and simple in construc
tion that any reasonably intelligent work-man can be 
taught to operate it efficiently and rapidly .. It is so 

Unh·ersal Rotary Track Grinder 

Its usefulness extends to bond ing, weld ing fish plates, 
building-up cupped joints and broken special work, 
repai ring casti.ngs and in general shop work . 

. 
A Leading Line of Grinders 

Atlas Rail Grinder 

Reciprocating Grinder 

Universal Rotary Track Grinder 

S end /01· catalogues. 

RAILWAY TRACK-WORK COMPANY 
Chas. N . Wood Co. 

Boston 

3132-48 E. Thompson St., Philadelphia, Pa. 
AGENTS : 

Electrical E n~'i neer & l\lfg. Co. 
Plt tsbu rgh 

Atlas Railway Supply Co. 
Chicago 

P. N. Woorl 
New Orlcnni:. 
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Steel- Riveted- W~lded- Light 
Strong- Rigid- Durable- Tight 

It's a 
KEYSTONE 

The Keystone Steel Gear Case-"a real case of real service" 
-is known to hundreds of the largest operators of the 
country. 

The operator trying and having been convinced as to the 
exceptional merits of the Keystone Case, has passed the good 
word along-with the result that Keystone invariably flashes 
in mind the instant motor gear protection is mentioned. 

vVith the increasing popularity of the safety car the demand 
for Keystone Gear Cases is continually growing due chiefly, 
to the fact that the Keystone Case lightens the load without 
sacrificing any of the protective and wearing factors which 
make the gear case a common requisite. 

Try a Keystone Steel Gear Case on any type of car. 
Write for data sheets, 

c SERViCE SoPPLIES Co.I 
ManulactUf'er ol RailUJay Material ancl Electrical Supplie. 

Philadelphia, 17th and Cambria .Sts,; Pltt1hur1rh, 829 Oliver Bldir.; Scranton, 316 
N. Washlntrton Ave.; New York, SO Church St.; Chlcaro, Monadnock Bldr, 
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Why pay for 
Grooved Rails? 

.· ... 
~::·,.~_;•,· . . c _ ..... , 
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Satisfy City Officials with Tee Rail 
Paving requirements imposed on street 
railways are bad enough without forcing 
them to buy costly groove rail as well. 
Attempts to use Tee Rail with ordinarv 
block paving have been made, but with 
such poor results that city engineers gener
ally demand groove rail construction until 
shown what .Nelsonville Rail Brick can 
accomplish. 

Designed in the first place by a prominent 
city engineer to meet this very problem, 

Nelsonville Rail Brick is rapidly gaining 
the approval of public officials who have 
the say. 

The groove is smooth and perfectly aligned. 
It is as easily kept clean as the steel groove. 

Laid without grouting, it eliminates all 
chance of breaking-up under vibration. 
This also decreases cost of getting at rail
joints for repairs, as the blocks are easily 
removed and replaced "·ithout harm. 

Try your next pat'ing job the N e/som:ille TP aJ', 

THE NELSONVILLE BRICK COMP ANY 
Nelsonville, Ohio 
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Modernize! Pneumatize! 

Passengers Want Just 
Four Things 

A-to get on quickly, easily, safely. 
B-to get off quickly, easily, safely. 
C-to avoid delay when paying, at either entrance or exit. 
D-to have the car keep moving. 

It might all be boiled down to speed and safety-for that mattert 

And YOU want just ONE thing. 

A-more revenue from more fares. 

The rest of the alphabet doesn't matter much, which in turn boils 
down to the simple fact that when the four wants of your passengers 
can be satisfied by the conductor's merely moving a little lever or 
pressing a button.-

leaving him free to c~ncentra~e all his attention on YOUR one want

conditions will seem pretty near per
fect, won't they? 

No we're not speaking of the mil
lennium, but merely of those cars 
whose doors, steps and signals are 
synchronized and controlled by 

The National Pneumatic "Rushour" Line 

Door and Step Control Door and Step Operating Mechanisms 
Motorman's Signal Lights Safety Interlocking Door Control 

Manufactured in Canada by 
Dominion Wheel & Foundries, Ltd. 

Toronto, Ont . 

Multiple Unit Door Control 

National Pneumatic Company, Inc. 
Originator and llfanufaclurer 

50 Church St., New York Edison Bldg., Chicago 
\Vorks: Rahway, N. J. 
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WH E N T HE OUTLA 
T HEN-IT 

We invite your attention to certain 
fundamental principles in track 
construction which are worthy of 
consideration--

The foundation, the immediate 
support and fastening of the rail, 
the proper protection and support 
of the joints, the life of the street 
paving and the initial cost. 

Each and every one of these points 
is given special consideration in 
the construction of Dayton Re
silient Ties. 

Years of service under the most 
severe conditions have proven that 
they are built on sound principles 
and are fundamentally correct. 
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STIFIES T H-E LAYOUT 
RACK BUILDING TIME 
When track costs per annum equal or 
exceed interest and investment costs on 
a new track, then it's time to consider 
complete reconstruction and-

\Vhen you consider new construction you 
certainly want to do the job right and at 
the least possible first cost. 

You want permanency and freedom from 
joint repairs and adjacent street paving. 

"\Vhat you want is the coming thing in 
track construction - Dayton Resilient 
Ties. 

Accurate cost figures show that this track 
saves $6000 a mile over wood ties in con-

crete and $2000 as compa:red with wood 
ties in gravel ballast. 

In addition to these remarkable savings 
in first cost, Dayton Resilient ties insure 
longer 'life to track and paving- they 
reduce to a minimum both track and pav
ing repairs-they reduce traffic noise and 
upkeep of rolling stock by cushioning the 
shocks and jars on foundations that lack 
resiliency. 

Perhaps a two-cent stamp spent now will 
save you thousands of dollars next month 
in new track construction. Just drop us 
a line asking for complete information 
about Dayton Resilient ties. 

THE DAYTON 
MECHANICAL TIE CO. 

706 Commercial Bldg. 
Dayton, Ohio 
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• An Outside Plant with 
33,000 volt line equip
ped by the n e a r b y 
\Vestern Electric Dis
tributing House. 

Li11:htinit 
Equipment 

Simplify the Buying For 
Your Spring Overhauling 

To get everything for the Spring needs 
of yoqr outside and inside plants at the 
same place will simplify your buying. 

Our Distributing House near you can 
help you simplify it. It carries large 
stocks of standard goods. It can give 
quick deliveries. It enables you to cut 
down the routine of buying. You have 
all the advantages that would follow 
stocking everything yourself, without 
the investment such a stock entails. 

There are 48 of these Houses able to pro
vide everything for light, power and in
tercommunication. 

Address the nearest 

Power 
Apparatus 

Intercommunicatinit 
Systems 

N atio11al 
Electt-ical 

Service estern Electric 
Company 

OFFICES IN A LL PRINCIPAL CITIES 
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utting the 9th A venue, New York, tracks 
in shape with an RWB Dynamotor 

From coast to coast electric railway lines successfully use R \VB equipment for build
ing up worn rails, crossovers, etc., bonding, fish plate welding and repairing broken 
parts of rolling stock. RWB equipment has proved itself of utmost value to hundreds 
of railways on the line and in the shops. The economy of operation-excellence of 
wo~k-and portability of the apparatus appeal to every practical maintenance of way 
engineer. 

Our Engineering Department i11 plea11ed to lurni11h complete information on request. 

il ldi na Bondin 
rl'y17,ellnco/,r.Bondi1' C'o. 

@ 

Cleveland .. Ohio. 
London Repreaentative: 

Company 
New York Office 

30 Church Street 

Chicago Office 
343 So. Dearborn St. 

Scholey Construct ion Company, 56 Victoria Street, Westminster. 
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T ulc [Ubricates 
the first tur·n of the shaft 

"Overall Specialists" 
The service men who work with you 
on your lubricating problems are pot 
"experts on theories." They put on 
overalls and get right down to brass 
tacks-pack your cars-show you how 
and why Tulc should be used. They 

get results - real money-saving re
sults-99 times out of a hundred. The 
hundredth time there is no charge 
for the service. 

DHE most desirable lubricant for generator 
and motor bearings should, like high grade 
greases, be tenacious enough to cling _to the 

bearing surfaces under pressure and not drip, 
splash or be thrown from rapidly moving shafts. 
It should have a durability or wearing quality to 
make lavish use unnecessary. It should have a 
normal fluidity sufficient to allow lubrication with
out requiring the bearing to heat up first. 

These properties are combined only in Tulc. 

At room temperature Tulc lubricates at the first 
turnover of the armature shaft. On a series of 
comparative tests Tulc efficiency of lubrication 
started at 92.95% and attained a maximum effi
ciency of 93.8%. Other lubricants were from 4% 
to 7% below their maximum efficiency at the sta rt, 
and required longer time to attain maximum effi
ciency than Tulc. 

Tulc is compounded to meet the severest re
quirements of electric railway service. It has 
proven its value in hundreds of instances. Ask us 
to aemonscrate on your property. 

The Universal Lubricating Co. 
Offices: Schofield Bldg. Works : Sweeney Ave. 

Cleveland, Ohio 

- scientifically and 
accurately compounded to 

reduce lubric_ating costs 
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..... RICO .. ' RAI-L BONDS 

I' 

HA VE STOOD THE TEST 
THEY HA VE GIVEN HUNDREDS OF USERS ENTIRE SATISFACTION 

RICO BRAZED BONDS are in a class by themselves, without a rival; they may 
brazed on the side of the head of the rail or on the web of the rail either under

eath or around the fish plates., 

Type "ET"-Brazed Bond 

RICO ARC \VELD BONDS all have steel encased terminals electrically brazed 
o the copper conductor by a patented process, which insures maximum conductivity 
nd durability. · 

Type "A"-Arc Weld Bond 

hort cable bond for application to head of 
e rail, and especially adapted to "Weber 

oints." 

Long cable bond for use around the fish 
plates, cross bonding and special work. 

Type "AA"-Arc Weld Bond 

l . Ribbon bond for use on head of rail where 
preference requires a laminated copper 
ribbon co.nductor. 

Type "AU"-Arc Weld Bond 

ond with Drop Forged Steel terminals and 
•in conductors, permitting a hi·gher arc 
rrent in welding them to the rail, thus 
eeding up their application, and allowing 
novice to do the work without injury to 
e bond. , Type "ATF"- Arc Weld Bond 

FOR EACH REQUIREMENT AN ERICO BOND TYPE
FOR EACH TYPE THE LOWEST PRICE ON THE MARKET 

I 

The Electric Railway Improvement Co. 
Cleveland, Ohio 
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If you could build a gigantic to\\:er so high that one 
man could sit therein and personally direct the move
ments of each car-

You couldn't get any better results than you can 
by equipping each car with Nichols-Lintern Indicat-
ing Signals. · 

For these flashing rear-end signals make every 
motorman who sees them instantly aware what the 
car ahead is going to do. 

He knows, as soon as the controller handle is 
moved in that distant car, whether it is going to 

stop, start, or go fast or slow. 

He knows-and the Chauffeurs know and all kinds 
of drivers behind the car know-instantly-just 
whether to stop or start. And rear-end accidents 
recede into the realm of the impossible. 

N-L Indicating Signals not only protect your cars; 
they also protect your fuel pile by making coasting 
safer. And they protect your motors, trucks and 
brakes by eliminating the many false moves made 
by motormen who don't know what the car ahead 
iR going to do. 

- and a single movement of the fo 
starts the sand and stops the car 

Here is all there Is to it for the Safety Car
rauidly and cheaply inslalled. 

That is all there is to it. Just the pres
sure of a foot when the handbrake is 
applied . The sand comes out-and the 
car stops. Air can and will fail - some
times. lVIostly, it seems, just when most 
needed. No car is completely safe un
less the hand brakes are assisted by N-L 
1\-iechanical Sanders. Ful1l details and 
literature on request. 

The Nichols-Lintern Company, 7960 Lorain Ave., Cleveland, Ohio 
N-L Product• Manu·faclured and Sold in Canada by Railway & Power Engineering Corpora tion, Ltd .• 133 Easlern A,·enue. Toronlo. Ontario. 
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Riding on Oil 
How many realize that in all railroad travel, either steam or electric, we are 

literally riding on a film of oil-a thin spread film composed of tiny globules that 
act as roller bearings between the sliding surfaces of metal. 

The life or durability of oil film is proportionate to the vitalit I of the tiny 
globules that build it-their quality. And this is dependent upon their origin
the basic crudes which forms them. 

Galena Oils possess not only the natural body and stamina peculiar to highest 
quality in basic constituents, but are still further reinforced and strengthened by 
Galena process in compounding. This extra strength means longer life-greater 
mileage. It enables them to.resist the strains of weig_ht and speed without breaking 
down. Their superior '.!.body" protects and preserves the bearings. In other 
words, they give a lubricating service that has never been equalled by other oils. 

"Galena Quality Is Our Bond 
and Your Security!" 

gnat Oil Compan 
Franklin. Pa. ,.. Chicag 
ces in rinci at cities • 

23 
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Despite these unfavorable conditions, an allocation of 
the present investment over the ultimate capacity of 
200,000 kw. shows a construction cost per kilowatt 
capacity of $106.51. Elimination of the large item for 
the rubble mound and unusual amount of other marine, 
tunneling and excavation work, in order to put Lakeside 
on a more nearly comparable basis with the construc
tion work on other recently built large generating sta
tions, would seem to bring the cost of Lakeside into a 
favorable position. 

There has not been sufficient time as yet to complete 
the research work involved in this development, nor 
have all of the opportunities been exhausted for re
search opened up in connection with the development of 
numerous original ideas which are incorporated in the 
design of this plant. However, the long series of tests 
made under the auspices of the United States Bureau of 
Mines have provided the basis for strongly expressed 
confidence on the part of the designers of the plant that 
their original expectations ~ as to operating efficiency will 
be fully met. It is expected that full operating figures 
of the new station will later be made available. The 
true extent to which powdered fuel burning may affect 
futuro central station design will then be determinable. 

Apply Modern Parts to Old Equipment 
Where Possible 

THE task of furnishing more reliable service and 
of extending the life of railway operating equipment 

is an ever-present one with the superintendent of equip
ment and the master mechanic. Thoroughgoing main
tenance includes both of these. Reliable service results 
from keeping all parts in a condition that will obviate 
trouble. Greater life from the various parts can come 
only with the use of better materials in construction 
and better methods in care and assembly and the selec
tion of more satisfactory designs. But in the problems 
of maintenance the application to old equipment of 
improvements incorporated in late designs of equipment 
has not received the attention that it merits. 

In an article in this iss,ue John S. Dean discusses 
some improvements which form a part of most recent 
motor designs and which can be incorporated in old-type 
railway motors with beneficial results. For example, a 
number of modern designs of brush-holders are available 
for some of the old-type motors and, in cases when the 
complete brush-holder cannot be used, repairs can be 
made frequently with such improved parts as springs, 
ratchets, contact tips and braided shunts. 

These changes from old designs have cmne about 
through the efforts of the manufacturers to improve 
their products and through results obtained in exacting 
service. Their adoption and application to present 
equipment will result in longer life and better service. 
Some improvements, like the use of spring pads under 
field coils to keep them tight, of brass or copper sleeves 
on brush-holder and field leads and of fiber or wooden 
cleats for wiring around the frame, are very simple 
and can be readily adopted without great expense. 

With new equipment maintenance costs are compara
tively low. But when repairs are necessary, methods 
and materials found most satisfactory by the manufac
turer should be used. The use of correctly shaped arma
ture coils, of pure tin solder instead of ordinary 
half-and-half solder and of a high grade of tinned-steel 
banding wire will do much toward producing high-class 
repairs. Proper maintenance means something more 

! 
than restoring parts to their original new condition.] 
It should include the use of the most modern parts and 
up-to-date methods. 

Concentrat~ on Incentives 
for Best Results in Organization 

WHY does a man who is in business for himsJl1 
work. in general, with more satisfaction and in

terest to himself than one who works for others? In 
spite of his longer hours and greater financial risk, he is 
happier in his work provided that he has the requisi 
talent for business. Tlie reason for this is obviously that 
he benefits directly by the results of his efforts and he is 
able, within limitations imposed by his financial an 
personal capacity, to carry out his ideas promptly. Fro 
this point of view it would seem as if everybody woul 
want to get into business, but it is perhaps fortunat 
for the industrial condition of the country that only a 
small part of the population of the country have suffi 
cient business capacity to enable them to be their ow 
employers. Most of them must work for others, but if 
they are to do their best work they must be furnishe 
an environment as nearly as possible like that whic 
would surround them in their own business. 

Recognizing the fact that the ideal condition for wor 
is that under which the employee receives some tangibl 
recognition for good service, electric railway manage 
are showing an increasing interest in bonus or premiu 
plans of various kinds. Even where actual bonuses ar 
not offered as rewards for good work, the fundamenta 
principle underlying them is recognized. The prob! 
of the executive is to furnish the most potent incentiv 
to good work. What these incentives will be in each cas 
is an individual problem to determine, but the manage 
must find them if he is to succeed largely. Probably t 
most extensive system in use is that employed in variou 
departments of the Milwaukee Electric Railway & Ligh 
Company. It was inaugurated on a small scale in 191 
and since has been extended. The United Railways o 
St. Louis adopted a somewhat similar system in 1917. 
The plan of paying bonuses for fuel saving has been 
extensively used in power plants, as by the l\Ianil 
Electric Railway & Light Company, and for acciden 
reduction on. a number of properties. Thus, las 
Christmas, the Los Angeles Railway distributed abou 
$90,000 in awards to transportation employees, grad 
uated on the basis of performance in this respect. Many, 
received $60, and some as much as $120 for the year 

Money bonuses are not the only way of. providing a 
incentive. The same result has been secured as in Phila 
delphia by making the men feel that they will participati 
in the prosperity of the company. A regular profit 
sharing system is followed on the Pittsburgh, Butler 
Harmony Consolidated Railway & Power Compau 
under the Mccahill plan and is included in the ne\~ 
franchises under which the combined urban railways of 
Paris (France) are now operating. 

The general application of the piecework system, of 
which the bonus system is a kind of offshoot, is more 
difficult in the transportation departments of electric 
railway properties than in the shops or in manufactur 
ing or mercantile operations. The difficulty should 
however, be a challenge to effort rather than a dis
couragement. Employees are quick to recognize 
interest in their welfare on the part of executives. If 
this interest takes a practical, but non-patronizing form, 
the reaction will be prompt and profitable. 
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Revamping Old Railway Motors 
l\fany Improvements Which Form a Part of Recent Motors Can Be Incorporated in the Old Types to 

Reduce Trouble and Decrease Maintenance Costs-1\lanufacturers' Methods 
Can Be Used to Advantage When Making Repairs 

BY JOHN S. DEAN 
Railway l\Iotor Engineering Department, 

,vcstinghouse Electric & Manufacturing Company 

SOME of the older types of non-interpole railway 
motors have made a commendable record for them
selves and have many staunch friends among the 

operating men in various parts of the country. In some 
instances, this loyalty is so pronounced that it would 
require considerable effort to persuade these operators 
to replace their older motors by the more modern types, 
even though figures were produced to show a consider
able saving in power and maintenance charges. On the 
other hand, there are a number of operators who, al-

rial should be substituted wherever possible to insure a 
longer life of these parts. 

4. It is necessary to adopt all the improved methods 
of reconstruction, including up-to-date processes and 
treatments, and to use greater care in the assembly of 
the various parts of these motors. 

5. All improvements in desigh of the detail parts 
which are available should be applied and adapted to 
older motors. 

Some c;f the more important points that should be 

HA:\'DY TOOLS AND IMPROVED DETAIL PARTS REDUCE :MAINTENANCE COSTS 
No, 1-Ha ndy tools for overhaullng. No. 4-Dlpplng and baking outfit made No. 6-l\Ialn field coll with leads coming 
No. 2-Rallway motor armature shaft from discarded material. from the body of the coll and flat steel 

repaired by electric arc welding. No. 5-Armature spider and rear-end bell spring washer for keeping colls tight. 
No. 3-Armature spider with detachable attached in one piece-ring nut to lock No. 7-1\Ia!n field coll with terminals at 

rear-l'nd bell-ring key to lock lamlnatlons. lamlna tlons. ends for connecting leads. 

though great admirers of these older motors, would no 
doubt replace them with the more modern motors and 
by so doing increase the earnings of their company, but 
the necessary money to make this change-over is not 
available. Both of these classes and many others now 
using these older motors are interested in the possibili
ties of bettering the operation and extending the life 
of the detail parts of older motors by adopting some of 
the following ideas which may be applied when these 

otors are being repaired or overhauled. Some of the 
important considerations to be followed are: 

1. It is essential to provide the necessary and most 
fficient tools and equipment in order to overhaul and 

repair these motors in good, workmanlike manner and 
ithou.t danger of possible damage to any of the detail 

parts. 
2. It is desirable to have several spare complete 
otors and armatures available so that when overhaul

'ng motors this work will not have to be rushed through 
he shops. This wil1 encourage careful, consistent work 
n the part of the men and will result in a more depend
hie rebuilt motor. 

3. In replacing worn parts, a better grade of mate-

considered in connection with the revamping of these 
old motors will be given in detail for the benefit of 
operators and master mechanics who may be interested 
in making their motors more reliable and better able to 
meet present-day operating conditions. 

GOOD WORKMANSHIP REQUIRES PROPER TOOLS 

An extremely important factor in doing any kind of 
work is that it be done by efficient and reliable mechanics 
who are provided with the necessary suitable tools and 
equipment. There is nothing so discouraging to any 
kind of a workman as to be forced to do a job without 
the aid of the necessary tools adapted for the work in 
hand. Of course, the job will be done, but generally in 
a heartless, shiftless sort of way and when completed 
it may or may not hold together in service. A good 
selection of small tools, snug-fitting, open-socket and 
special-type wrenches, flat and pointed ·steel bars, pull
ers, jacks, hoists, etc., placed in the hands of the average 
workman will do much toward producing very good 
results in the maintenance and upkeep of railway 
equipment. 

In making repairs or when overhauling motors there 

• 
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Despite these unfavorable conditio):ls, an allocation of 
the present investment over the ultimate capacity of 
200,000 kw. shows a construction cost per kilowatt 
capacity of $106.51. Elimination of the large item for 
the rubble mound and unusual amount of other marine, 
tunneling and excavation work, in order to put Lakeside 
on a more nearly comparable basis with the construc
tion work on other recently built large generating sta
tions, would seem to bring the cost of Lakeside into a 
favorable position. 

There has not been sufficient time as yet to complete 
the research work involved in this development, nor 
have all of the opportunities been exhausted for re
search opened up in connection with the development of 
numerous original ideas which are incorporated in the 
design of this plant. However, the long series of tests 
made under the auspices of the United States Bureau of 
Mines have provided the basis for strongly expressed 
confidence on the part of the designers of the plant that 
their original expectations as to operating efficiency will 
be fully met. It is expected that full operating figures 
of the new station will later be made available. The 
true extent to which powdered fuel burning may affect 
futuro central station design will then be determinable. 

Apply Modern Parts to Old Equipment 
Where Possible 

THE task of furnishing more reliable service and 
of extending the life of railway operating equipment 

is a.n ever-present one with the superintendent of equip
ment and the master mechanic. Thoroughgoing main
tenance includes both of these. Reliable service results 
from keeping all parts in a condition that will obviate 
trouble. Greater life from the various parts can come 
only with the use of better materials in construction 
and better methods in care and assembly and the selec
tion of more satisfactory designs. But in the problems 
of maintenance the application to old equipment of 
improvements incorporated in late designs of equipment 
has not received the attention that it merits. 

In an article in this iss,ue John S. Dean discusses 
some improvements which form a part of most recent 
motor designs and which can be incorporated in old-type 
railway motors with beneficial results. For example, a 
number of modern designs of brush-holders are available 
for some of the old-type motors and, in cases when the 
complete brush-holder cannot be used, repairs can be 
made frequently with such improved parts as springs, 
ratchets, contact tips and braided shunts. 

These changes from old designs have come about 
through the efforts of the manufacturers to improve 
their products and through results obtained in exacting 
service. Their adoption and application to present 
equipment will result in longer life and better service. 
Some improvements, like the use of spring pads under 
field coils to keep them tight, of brass or copper sleeves 
on brush-holder and field leads and of fiber or wooden 
cleats for wiring around the frame, are very simple 
and can be readily adopted without great expense. 

With new equipment maintenance costs are compara
tively low. But when repairs are necessary, methods 
and materials found most satisfactory by the manufac
turer should be used. The use of correctly shaped arma
ture coils, of pure tin solder instead of ordinary 
half-and-half solder and of a high grade of tinned-steel 
banding wire will do much toward producing high-class 
repairs. Proper maintenance means something more 

than restoring parts to their original new condition. 
It should include the use of the most modern parts and 
up-to-date methods. 

Concentrate on Incentives 
for Best Results in Organization 

WHY does a man who is in business for 
work. in general, with more satisfaction and -

terest to himself than one who works for others? 
spite of his longer hours and greater financial risk, h 
happier in his work p_rovided that he has the requi 
talent for business. The reason for this is obviously 
he benefits directly by the results of his efforts and h 
able, within limitations imposed by his financial 
personal capacity, to carry out his ideas promptly. F 
this point of view it would seem as if everybody w 
want to get into business, but it is perhaps fortu 
for the industrial condition of the country that on 
small part of the population of the country have s 
cient business capacity to enable them to be their 
employers. Most of them must work for others, bu 
they are to do their best work they must be furni. 
an environment as nearly as possible like that w 
would surround them in their own business. 

Recognizing the fact that the ideal condition for 
is that under which the employee receives some tan 
recognition for good service, electric railway man 
are showing an increasing interest in bonus or pre 
plans of various kinds. Even where actual bonuse 
not offered as rewards for good work, the fundam 
principle underlying them is recognized. The pro 
of the executive is to furnish the most potent incen 
to good work. What these incentives will be in each 
is an individual problem to determine, but the ma 
must find them if he is to succeed largely. Probably 
most extensive system in use is that employed in va 
departments of the Milwaukee Electric Railway & L 
Company. It was inaugurated on a small scale in 
and since has been extended. The United Railway 
St. Louis adopted a somewhat similar system in l 
The plan of paying bonuses for fuel saving has 
extensively used in power plants, as by the l\Ja! 
Electric Railway & Light Company, and for acci 
reduction on. a number of properties. Thus, 
Christmas, the Los Angeles Railway distributed a 
$90,000 in awards to transportation employees, g 
uated on the basis of performance in this respect. l\ 
received $60, and some as much as $120 for the J 

Money bonuses are not the only way of, providin 
incentive. The same result has been secured as in P 
delphia by making the men feel that they will partici 
in the prosperity of the company. A regular p 
sharing system is followed on the Pittsburgh, But! 
Harmony Consolidated Railway & Power Com 
under the McCahill plan and is included in the 
franchises under which the combined urban railwar 
Paris (France) are now operating. 

The general application of the piecework system 
which the bonus system is a kind of offshoot. is 
difficult in the transportation departments of el 
railway properties than in the shops or in manufa 
ing or mercantile operations. The difficulty sh 
however, be a challenge to effort rather than a 
couragement. Employees are quick to recogniz 
interest in their welfare on the part of executi\'es 
this interest takes a practical, but non-patronizing f 
the reaction will be prompt and profitable. 
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Revamping Old RaHway Motors 
l\fany Improvements Which Form a Part of Recent Motors Can Be Incorporated in the Old Types to 

Reduce Trouble and Decrease Maintenance Costs-Manufacturers' Methods 
Can Be Used to Advantage When Making Repairs 

BY JOHNS. DEAN 
Hallway l\Iotor Engineering Department, 

\Vestlnghouse Electric & Manufacturing Company 

O1\IE of the older types of non-interpole railway 
motors have made a commendable record for them
selves and have many staunch friends among the 

rating men in various parts of the country. In some 
tances, this loyalty is so pronounced that it would 
uire considerable effort to persuade these operators 
eplace their older motors by the more modern types, 

n though figures were produced to show a consider
saving in power and maintenance charges. On the 

er hand, there are a number of operators who, al-

rial should be substituted wherever possible to insure a 
longer life of these parts. 

4. It is necessary to adopt all the improved methods 
of reconstruction, including up-to-date processes and 
treatments, and to use greater care in the assembly of 
the various parts of these motors. 

5. All improvements in desigh of the detail parts 
which are available should be applied and adapted to 
older motors. 

Some of the more points that should be 

HAXDY TOOLS AND Jl\IPROVED DETAIL PARTS REDUCE MAINTENANCE COSTS 
o. I-Handy tools for overhauling. No. 4-Dipping and baking outfit made No. 6-Maln field coll with leads coming 
o. 2-Rallway motor armature shaft from discarded material. from the body o! the coll and flat steel 
Ired by electric arc welding. No. 5-Armature spider and rear-end bell spring washer tor keeping coils tight. 
o. 3-Armature spider with detachable attached In one piece-ring nut to lock No. 7-1\Jain field coll with terminals at 
·-end bell-ring key to lock lamlnatlons. laminations. ends tor connecting leads. 

gh great admirers of these older motors, would no 
bt replace them with the more modern motors and 
o doing increase the earnings of their company, but 
necessary money to make this change-over is not 

ilable. Both of these classes and many others now 
g these older motors are interested in the possibili
of bettering the operation and extending the life 

he detail parts of older motors by adopting some of 
following ideas which may be applied when these 

ors are being repaired or overhauled. Some of the 
ortant considerations to be followed are: 
. It is essential to provide the necessary and most 
ient tools and equipment in order to overhaul and 
ir these motors in good, workmanlike manner and 

l ou.t danger of possible damage to any of the detail 
s. 

It is desirable to have several spare complete 
ors and armatures available so that when overhaul
motors this work will not have to be rushed through 
shops. This will encourage careful, consistent work 

e part of the men and will result in a more depend
rebuilt motor. 
In replacing worn parts, a better grade of mate-

considered in connection with the revamping of these 
old motors will be given in detail for the benefit of 
operators and master mechanics who may be interested 
in making their motors more reliable and better able to 
meet present-day operating conditions. 

GOOD WORKMANSHIP REQUIRES PROPER TOOLS 

An extremely important factor in doing any kind of 
work is that it be done by efficient and reliable mechanics 
who are provided with the necessary suitable tools and 
equipment. There is nothing so discouraging to any 
kind of a workman as to be forced to do a job without 
the aid of the necessary tools adapted for the work in 
hand. Of course, the job will be done, but generally in 
a heartless, shiftless sort of way and when completed 
it may or may not hold together in service. A good 
selection of small tools, snug-fitting, open-socket and 
special-type wrenches, flat and pointed ·steel bars, pull
ers, jacks, hoists, etc., placed in the hands of the average 
workman will do much toward producing very good 
results in the maintenance and upkeep of railway 
equipment. 

In making repairs or when overhauling motors there 

• 
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are times when this work must be rushed througn the 
shop so as to get the required number of cars out on the 
road to handle the rush-hour crowds. Granted that 
special rush jobs are sometimes forced upon the shop 
and cannot be avoided, there are instances where this 
method of making repairs becomes a habit with oper
ators and all work is handled in this manner, resulting 
in establishing a standard of poor workmanship, which 
tends to increase the ultimate maintenance expense. 
A motor repaired under these conditions is only a make
shift job in many cases, and is very likely to be back 
in the shop again in a short time for other troubles that 
should have been detected when in for repairs the first 
time. It is needless to say that this oversight or ap
parent neglect on the part of the workmen is largely 
due to lack of time. This condition can be almost en
tirely remedied and, further, cars can be put back in 
service quicker by having extra motors to replace those 
taken from the cars for repairs or for overhauling. In 
the case of the split type of motors a number of extra 
armatures also greatly facilitates repairs and replace
ments. 

In removing motors from the trucks some operators 
consider it advisable to keep the axle caps so marked 
that they go back on the same motor from which they 
were originally taken. Further, the axle bearings, if 
they are still in good running condition, are wired onto 
the axle in their original location. It is the practice of 
other operators wherever possible to have the partly 
worn pinion put back on the new or repaired motor on 
the same axle so that the original gear and pinion again 
work together. These precautions have been found to 
work out to advantage, as better fits are obtained which 
tend to reduce friction and noise of the car. After be
ing removed for repairs the motor should be thoroughly 
blown with compressed air, and the surface scraped and 
cleaned of all dirt and grease. The motor is then taken 
apart and the work of overhauling is done in the various 
shop departments. 

HEAT-TREATED SHAFTS PREVENT TROUBLE 

Worn and damaged shafts are usually repaired by 
means of the arc-welding process and if carefully done 
by experienced workmen this has been found to be quite 
successful, although it is well known that the structure 
of the steel is more or less weakened by this process. 
On properties that have consideralile shaft trouble this 
condition can be greatly helped by the adoption of heat
treated shafts that are very much tougher and have 
approximately 60 per cent higher elastic limit than the 
ordinary axle steel shafts. These shafts have a ten
dency to wear less at the journals and will stand much 
more severe abuse under heavy loads, and are less likely 
to break. When using heat-treated shafts it is not 
advisable to do any electric or gas welding on them 
unless they are re-heat-treated after being welded. 

Some of these older motors tend to develop loose iron 
on the spiders of the armatures, which some operators 
believe is largely responsible for broken armature leads. 
In a great many cases it will be found that these spiders 
are used in connection with a detachable rear-end bell 
generally made of cast iron with the laminated core iron 
held under pressure on the spider by a ring key locking 
device. Experience has shown that these end bells work 
loose, and in some cases the ring key springs out of 
place, thus allowing the laminations to move on the 
spider. An improved construction of spider that will 
overcome this trouble has the spider and rear-end bell 

cast in cme piece made of malleable iron or steel, and 
with a ring nut at the commutator end threaded on the 
spider to hold the laminations under pressure. When 
this design is used in connection with old laminations it 
is advisable to have the spider furnished machined at the 
fit of the iron, from 0.010 to 0.012 in. over size, so that 
the old · iron will be a tight driving fit on the spider. 
There may be some objections to the spider and end bell 
cast in one piece as it requires a more expensive renewal 
charge when the end bell is broken and needs replace
ment. But experience has shown that with this new 
type of construction made of malleable iron the end bell 
is not so readily broken and consequently requires less 
frequent renewals. The benefit derived from this more 
rigid construction more than offsets the anticipated 
objection. 

USE Goon GRADE MICA 

If the commutator is worn down and needs refilling 
with a complete set of new segments, care should be 
taken in the assembly to use a good grade of properly 
treated and built-up mica cones or V-rings, and to 
tighten the commutator while not under pressure to se
cure a good solid job. It is advisable to consider the 
use of malleable iron or steel V-rings and spider if these 
parts have given trouble in service due to cracking or 
breaking. If the commutator is not worn out and only 
needs truing up, this should be done in a lathe after 
the armature is wound and soldered. In doing this work 
care should be taken not to cut down the width of th 
commutator neck, as this would reduce the conta 
area of the leads soldered into the commutator an 
might result in their heating up and becoming loose · 
service. After turning and truing up the commutatot' 
some operators grind its face, using a fine abrasive ston 
held in the tool post of the lathe. This gives a smoot 
surface and tends to increase the life of the commutator 
and the carbon brushes. It is considered good practi 
to 'round off the edges on the face of the commutat 
as this helps to keep down flashing. The mica should 
be under-cut about ii in. and all particles or slivers of 
mica in the under-cut grooves removed. The insulation 
over the front V-ring should be thoroughly coated with 
a good grade of insulating varnish. 

In rewinding, correctly shaped coils should always 
used, thus permitting the winding operation to be 
made with the least abuse to the coils to get them do 
in place. There is a tendency to use a cheap make 
coils which are poorly formed and lacking the requir 
insulation at their weak points. When being woun 
these coils require more or less pounding and abuse an 
result in a finished armature that will soon break do,l 
in service. This is poor economy, as coils of a high 
first cost which are properly formed and insulated w 
make a much easier winding job and will give a bett 
armature that will stay out on the road. In connecti 
the windings, information as to the throw of the coi 
and the leads should be checked carefully with the win 
ing diagrams furnished by the motor manufacturer. 

If there is a tendency for the armatures to nm h 
in service and throw solder from the commutator nee 
it is advisable to solder these leads with a pure t 
solder instead of the ordinary half-and-half solder, 
the tin solder will stand higher temperatures and w 
not soften as readily, thus reducing the possibilities 
the leads becoming loose in the neck. An acid flu 
should not be used in soldering. Alcohol and rosin 
make a good flux and will not damage the insulation. 
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B R USH-HOLDER AND ARMAT URE DEARING MU ST B P. K EPT I N GOOD CONDI T IO:--: 
No. 8- Il rush-holde r spring tension ftn 

g<' rs with va rious det a il parts completely 
assernbled--at le!t, old type ; at right, new 
type. 

No. 9-New design brush-holders for old
t ype m otors. 

No. I O-Automatic temperature control 
for babbit ting pots. 

No. 11-Solld type pi nion end armature 
bearing. 

While soldering the pinion end, the armature should be 
raised from 6 to 8 in. above the commutator to prevent 
the solder from running into the windings back of the 
commutator neck, as this will result in short circuits. 
Still better results will be obtained by doing the solder
ing at the side of the commutator instead of on the top. 

BAND HOT TO SECURE TIGHT ARMATURES 

Banding armatures while hot gives· a much tighter 
and more durable banding job, as it allows the coils to 
be pulled tightly down into the slots. It is preferable 
to use a high grade of tinned steel banding wire. If 
these bands are soldered with pure tin solder, instead 
of the ordinary half-and-half solder, they will hold 
together better in service, as the tin solder will stand 
higher temperatures before it will soften and allow the 
individual band wires to slip and become loose. Naf: 
row strips of tinned sheet steel about 0.012 in. thick 
laced under the core band entirely encircling the arma

ture, to which the band wires are soldered, strengthen 
these bands and reduce the tendency for them to be
ome loose. 

When the armature is completed, either dipping or 
1·011ing in a good grade of insulating varnish and baking 
t a temperature of from 95 to 105 deg. C. will increase 

its usefulness, as this will:• (1) Fill U..,P all the cracks 

No. 12-Spllt type pinion end armature 
b ea ring. 

in the insulation on the coils opened up during the wind
ing process, and keep out the dirt and moisture; (2) 
tend to hold the coiJs solid in the slots, t hus reducing 
vibrat ion, and (3) form a good insulating coating over 
the entire surface of the armature, which reduces sur
face creepage. 

Operators following the above practice report an in
crease in the life of their armatures, this being 
especially noted during the winter season when the 
equipment is subjected to severe moisture, water and 
snow conditions. 

It is considered best practice in connection with all 
modern motors, and is recommended for old motors, to 
use cables coming out of the body of the coil instead en 
the heavy brass terminals to make the wiring around 
the frame connections. The main objections to the use 
of terminals is that they are more likely to break off 
due to vibr"ation, or tr develop loose connections which 
finall y burn off the leads. Another disadvantage is the 
difficulty of properly insulating these terminals after 
the connections are made. Field coils should be well 
insulated and then dipped in a good grade of insulating 
varnish and baked. The dipping and baking should be 
repeated several t imes. Impregnating coils in an as
phaltum gum further improves the insulat ion and makes 
a solid, ·compact coil that will better resist breakdowns. 

15 

VA RIOU S T YP ES OF H OUSINGS AND DUST SHIELDS FOH RAILWAY MOTORS 
No. 13- Ta p bolt type housing for spilt No. 15-Through bolt ty pe housing for 

frame m ot or . split frame motor. 
No. 14-Cold-rolled s teel brush-holder No. 16-Sheet steel a xle dust shield fitted 

Pring tens ion a djus ter . with Inspection holes. 

No. 17-Hardwood d istance spacer t or 
spacing brush holders from commutator . 

No. 18-Malleable Iron adjustable axle 
collars with double adjusting bolts . 
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Porcelains on the brush-holders should be kept clean 
and tight on the pins to prevent creepage of the cur
rent to the ground. If the moving mechanism becomes 
screechy and stiff, a little signal oil should be added 
to the moving parts. When repairs are necessary, the 
improved parts such as steel spiral springs, fifteen-tooth 
steel ratchet, flat contact tips and the heavier flat 
braided shunts soldered to the brush-holder castings 
should be used, as these parts tend to give longer life 
and better service. Pressures should be adjusted to ap
proximately 5 to 6 lb. per finger. However, if there is 
a tendency for the motor to flash in service it is advis
able to increase this pressure to approximately 8 to 9 lb. 
per finger. Various modern designs of brush-holders 
are available for some of the older type motors and 
their use is recommended. Where these modern-type 
brush-holders have been used in place of the old original 
holders, better results have been obtained in connection 
with the operation of these old motors. 

All dirt and grease should be cleaned from parts of 
the motor frame inside and outside, and the drain holes 
in the bottom of the frame should be kept open. After 
thoroughly cleaning, the inside of the frame should be 
painted with an air-drying insulating varnish. On 
split motors the surfaces at the split and at the housing 
or bearing seats should be well cleaned, removing all 
burrs and high spots by means of a file. 

In replacing field coils sufficient spacing washers, 
preferably of sheet steel, should be used under the coil 
to insure a tight fit of the coil. In addition to the 
washers, the use of a flat steel spring washer is recom
mended to prevent coils • from vibrating and chafing 
which would finally damage the insulation. These wash
ers and springs should be tempdrarily taped to the field 
coil to prevent them from working out of place while 
the coil is being assembled on the pole. The surface 
of the poles and pole seats should be thoroughly cleaned 
and all high spots removed by filing before putting 
together. 

Poles may be driven into place by means of a block 
of wood or a chunk of babbitt, but should not be pounded 
with a sledge. When pulled up tight these may be 
tested by hitting lightly with a hammer and noting the 
sound. Under the heads of all tap bolts and nuts on 
stud bolts used to hold the poles in place a lock washer 
should be used to insure that these parts will not work 
loose in service. 

The pads or seats for the brush-holders should be 
cleaned off and all burrs removed and the repaired or 
new brush-holders securely clamped in place. In con
necting. up the field coils reference should always be 
made to the winding diagrams furnished by the motor 
manufacturer, which give the correct method of doing 
this work. After coils are in place and temporary con
nections are made, the polarity of the various coils 
should be checked to insure the flow of the current 
through the coils in the proper di rection to produce the 
required magnetic field strength. · 

The soldering of all connections to the field coils and 
wiring around frame leads should be made by or under 
the direction of some one man experienced in this work 
to insure a good electrical job. All leads should be 
cleaned and tinned before soldering. Brass or copper 
sleeves should be used on the brush-holder leads and 
on field coil leads when terminals are used on the field 
coils. If, for any reason, sleeves cannot be used, the 
wires of the cable should be soldered together. When 
cables are in place all set screws on the field coil ter-

minals and the brush-holders should be drawn up tight 
and locked. The field-coil terminals should then be well 
insulated and shellacked and painted. Leads should be 
well cleated and protected by wood, fiber or rubber bush
ings where they pass through the motor frame. The 
leads coming out of the motor frame should be marked 
plainly so that the workman will not have any difficulty 
in making the right connections to the car wiring. 

ARMATURE BEARINGS NEED THOROUGH CLEANING 
BEFORE TINNING 

Armature bearings if made of bronze should be care
fully tinned and lined with a good grade of tin base 
babbitt metal. In doing this work the bearing shell 
should be thoroughly cleaned before tinning. While 
pouring the babbitt metal its temperature should be kept 
at from 460 to 482 deg. C. in order to get the best 
results. After bearings are lined, if the job has been 
well done the finished bearing will sound with a clear 
metallic tone when hung up by a wire and tapped with a 
piece of metal. Malleable-iron bearing shells if tinned 
before lining with the babbitt will tend to prevent the 
lining of babbitt from cracking away from the shell, and 
will give very much longer life in service. On some of 
the older types of motors, the pinion end bearings were 
split to facilitate repairs. Where the split type of bear
ings are used, longer life and better service will be ob
tained by replacing them with the one-piece solid type 
of bearing. All bearings should be provided with oil 
grooves and have the edges at the window chamfered 
to allow the oil to find its way into the surface of the 
journal throughout the bearing. If bearings are loose 
in the bearing seat it may be necessary to use an over
size shell. Some operators have used a shim of thin 
sheet iron to tighten loose bearings and report fairly 
good success. Other operators have expanded their 
bronze bearing shells by forcing a mandrel throug 
them, to make them tight in the housings, and have 
found this to be quite successful. 

CLEAN OIL WELLS CAREFULLY 

Housings in split-frame motors should have a goo 
clamping fit between the two halves of the motor frame. 
After the two halves of the frame are clamped together 
on the housing the clearan~e at the split as measure 
at the commutator and pinion end should be from 0.00 
in. to 0.012 in. If this clearance is not obtained, th 
housings may be shimmed up with strips of canva 
treated in white lead. The oil wells should be thor 
oughly cleaned out, removing all old soggy waste an 
dirt, and the oil box lids lined with felt should be mad 
to close positively by means of a stiff spring to keep di 
and water from getting into the oil well. Housing 
should be securely doweled as an emergency precaution 
If the threads in the tap-bolt type housings are wor 
a longer bolt will sometimes hold better as it will 
found that the threads at the bottom of the tapped hole 
have not been damaged. Where the old tap-bolt typ 
of housings are too badly worn to be used, these shoul 
be replaced with the new through-bolt type of housing 
available, for some of the older types of motors. If th 
housing seats in the frame are badly worn, an oversiz 
housing should be used to secure a good tight clampin 
fit . This design of housing fitted with through bolts i 
now being used by a large number of operators and h 
done much to reduce the maintenance cost of thes 
parts. 

After the armature is assembled in the frame it 
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should be carefully checked for the proper air gap and 
the correct end play. If there is any question as to the 
air gap being too small, it may be due to the poles not 
being pulled down tight on their seats. If for any 
reason the armature end play is excessive this can be 
remedied by placing thin brass or fiber washers on the 
shaft between the bearing and wiper rings, or by the 
use of a steel collar placed over the bearing shell be- . 
tween the bearing collar and the housing. All arma
tures to give satisfactory operation should have approx
imately n in. initial total end. play. 

With the armature in place, the brush-holders should 
be carefully checked :md adjusted with respect to the 
following points: 

1. Brush-holder box should line up parallel with the 
commutator bars. 

2. Distance from center line of one brush-holder to 
the center line of the other brush-holder should be equal 
to one-fourth the circumference of commutator. 

3. Brush-holders should space ¼ in. to fir in., prefer
ably ¼ in., from the face of the commutator. 

4. Carbons should have a smooth sliding fit in the 
carbon box of the brush-holder. 

5. The carbons should be seated on the surface of the 
commutator, by means of a strip of sandpaper cut the 
width of the commutator face. 

6. A good grade of unplated graphitized carbon brush 
is recommended and approved by the motor inanufac
turer. 

BE SURE THAT BOLTS AND NUTS CANNOT 
WORK LOOSE 

It is very important that lock washers be used under 
the heads of all tap bolts and under the nuts of all 
through or stud bolts. Operators are learning the im
portance of using special heat-treated bolts in connection 
with the housings, axle caps and frames of railway 
motors. These bolts have 60 per cent more tensile 
strength and are tougher and more reliable than the 
general "run-of-mine" standard hardware bolts, and 
thus will stand more abuse and are less likely to stretch 
or break in service. 

Bearings should be packed with a good quality of 
wool waste which has been saturated in an approved 
grade of car oil for about twenty-four hours. All bear
ings arranged for side feed and using ·Q,il and waste for 
lubrication depend upon the capillary or wick action of 
the waste to carry the oil up to the bearing window. 
Thus, in this type of bearing to insure clean oil reach
ing the journal, the oil should be poured into the oil 
well so it must feed up through the waste. If the oil is 
poured in on top of the waste the tendency is to flood 
the inside of the motor and to waste the oil. The nor
mal average height of the oil as gaged in the oil well 
should be 3½ in. maximum and 1 in. minimum for the 
armature bearings and 2½ in. minimum for the axle 
bearings. 

After field coils are connected up permanently and the 
armature is assembled in the motor frame, the field coils 
hould be tested for polal"ity by connecting F plus field 
ad to the trolley through several grid resistors or a 

headlight resistor and F minus field lead to the rails, 
and with current passing through these coils check the 

larity by means of a compass needle. This same test
ing circuit may be used to give the motor a running 
test to check the condition of the bearings. Before 
doing this, it should be made sure that the bearings are 
packed and oiled and that the carbon brushes are in 

place. To make this running test, connect A plus lead 
to. the trolley _circuit, A minus lead to F plus lead and F 
minus lead to the rails. To reverse the rotation of the 
armature, connect A plus to the trolley A minus to F 
minus and F plus to the rails. Be sure to open the 
test circuit after the motor has attained a speed of ap
proximately 800 r.p.m. Test the armature and field 
windings for ground by means of a lighting-out line 
connected through a bank of lamps, or by means of an 
alternating-current testing box. If the motor meets 
all the above tests satisfactorily it can be passed for 
service as O.K. 

HEAT PINIONS FOR INSTALLATION 

All pinions should be heated in a tank of boiling 
water for several hours before applying. (Use ¼ lb. of 
washing soda to 5 gal. of water to prevent rusting.) 
The pinion bore and taper fit on the shaft should be 
carefully cleaned and all burrs and high spots removed. 
Keys should have all sharp corners rounded off and 
should fit properly. The pinion should be driven in place 
while hot, using a bar of soft metal. On pinions which 
drive up on the taper too far, some operators report 
very good results from the use of a· paper liner placed 
between the pinion and the pinion fit. 

When mounting the motor on the truck it should be 
seen that the axle bearings are in good condition, and. 
that the dowels or keys in the axle caps are securely 
held in place. In addition to the dowels it is essential 
that the axle caps should securely clamp the axle bear
ings to prevent movement and rapid wear. To get this 
clamping action on old bearings worn on the outside, 
some operators use thin sheets of fiber at the bearing 
seat, while others have placed metal shims between the 
two halves of the bearing at the split. Another scheme 
used to get the desired clamping action is to machine 
from n in. to ¼ in. of metal off the axle cap at the split. 
Specia,l heat-treated bolts fitted with lock washers will 
hold the axle caps in place more securely. Axle cap oil 
wells should be thoroughly cleaned out and the oil box 
covers put in good condition. 

If the gear case has a large clearance at the opening 
for the axle bearing flange it should be provided with 
two half rings of felt and the grease box cover should 
be put in good operating condition. If the gear seats 
on the inotor or the suspension pads on the gear case 
are worn, it is advisable to place sufficient strips of 
canvas treated in white lead on the gear-case seats to 
insure that the case will be drawn up tight by the clamp
ing bolts, thus preventing any movement of the two 
halves. 

In order to increase the life of the axle bearings, it 
is very desirable to provide a reliable dust shield cover
ing the axle between the axle bearings. This shield 
should be provided with peepholes to facilitate the in
spection of the bearing wear. The inspection holes 
should be protected by a cover which is kept closed by a 
strong spring so as to keep out the dust and dirt. 

In order to take up the end wear of the motor axle 
bearings, and to keep the motor in its proper position 
on the axle, thus preventing the gear from cutting 
through or otherwise damaging the gear case, it is 
advisable to use a suitable adjustable type axle collar. 
A good reliable collar for this purpose is made of mal
leable iron provided with a double adjusting bolt and 
having an overhanging lip engaging the axle bearing 
flange which keep\l the dust and dirt from working into 
the wearing surfaces of the axle bearing. 
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.Convenient Forms Simplify the Making of Cost Records 
On Medium-Sized Roads with Limited Office Forces Collection 
and Preparation of Accurate Data for Costs of Construction 
and for Maintenance Work Present a Considerable Problem 

BY A. J. STRATTON 
Ass!Rtant Su per intendent o! Railwaxs, 

Eastern Pennsyl\~dn!a Railways, Pottsv1!le, Pa. 

THE head of the maintenance of way department of 
the medium-sized t raction company usually has 
but litt le t ime to devote to extensive office work. 

. There-are, however, certain records that for t he benefit 
-of all concerned must be compiled. A great deal of this 
information depends upon the wishes of the management , 
but some data are necessary fo r the use of the he·ad of 
the department. Clerical help is often restricted to the 
-services of a timekeeper or clerk of material and sup
plies with the joint use of stenographer with some other 
department. The result is that the head of the depart
ment must give a certain amount of time to the collec
t ion and preparation of these data. 

On properties where costly valuations have been made 
or where the physical property of the company is carried 
on the perpetual inventory system, it is of great impor
tance that a record be kept of the new material that goes 
into the property, its location, and the time of its use. 
On reconstruction work this may be most conveniently 
handled by the work order system. Normal maintenance 
work such as the installation of ties, the surfacing in 
open track, replacement of parts of special work layouts. 
painting and repair of bridges, repairs to bonding, and 
other kindred charges not usually made under work 
orders may cost more in a year than alJ of the recon
struction work, but except for the gross cost, the re
placement of materials is Jost sight of. 

Three reports are in use by the maintenance depart
ment of the Eastern Pennsylvania Railways covering 
trackwork, bonding and welding and repairs to br idges 
and structures. These reports are made daily by the 
foremen and collected by the timekeeper who checks the 
material u~ed and the amount of work reported. Every 
man on the payroll must be included on these reports. 
Track greasers and other employees working individ
ually are grouped on one report unless the work per
formed by the individual is of sufficient importance to 
warrant an individual report. The trackwalker is an 
example of the latter. When the work reported is cov
ered by a work order the report is filed under the work 
order number . Maintenance work is filed under line and 
division. These reports are made for use on a standard 
"5-in. x 8-in. card file. 

REPORTS SUMMARIZED MONTHLY 

At the end of the month reports are summarized and 
a brief narrative report is made to the general manager's 
office covering the activities of the department for the 
month. Lists of material are taken from these reports 
monthly and are grouped for record purposes under the 
proper division, and at the end of the year a complete 
report is made covering all changes to physical property. 

From an operating standpoint t he compilation of these 
·.reports has assisted in increasing the efficiency of the 
various employees. For example, the number of bolts 
used by trackwalkers increased 300 per cent the month 
fo IJowing the use of the daily report. A study of the 

Eut.m _ .anr.,hao.1, ~J .. 11.,":'• Co . ·------- --- - _Compu.7 

Work Order Requisition 
W. O. No. , __ _ 

Date lla.roh, l 192 ExttUU,·e Aa. N0-..• '~~ 

DESCklMJO;<e OF PllOJf.CT 

lwiOCllllltl'\l0t.10A of t.ra.o;c• J:rc.od .;trtle-t., 19'h 
to 23rd. Str"t.1 0 4'7~ hl't o! .■ l n, .. l• t:..c)::. 

f.nciriur1D& 11.nd ~or1nten4er.ee
otad1ni!!:• 

E:r:o.,.•tloa 
1tC110nl of .:);on• J.:•t•r1-.l ■ 

Tl.U 

!tall, R&U Puta,Ug aa1 Jolr.t■ 

••.u 
Bail Joint■ 

llhcellac.cna l'utr.li:.a 

t1'110k and Jtoaffq- Labor 
Ba.D411..ng aad 1't>l1nrJ t-f" :-no. ~trr~als 
tnc>t i.,-tnc 
'1'Nok ~utr.e 
J olr•\ 11'■14 lntr 
Prot•ot1oa of -.:on: r;•~~ ■tc,1 
l!hc11l1111e~• ";raa.lt I.a.bor 

PttiT1J11 
D•l1Ht"J of p..-1ng !.:■torlal• 
Pulng llal erl&l ■ 
Lnbor lna\alllftf: Coac:-.u )N• 

Z..bor 1'aT1D6' 
Chan1.ft~ Up 

TOTAL 

DIFFEaENO 

CP-10-A 
CR- 10- 1 
Oll-10-C: 
C~ JO-l) 
t:i\-10-E 
Cft..10-F 

C";.-l O•J. 
CP.-.10.°' 
CJt- 10--C 
cn.-10.i> 
Cll-10-i 

To he. ltar1ed Date . ~l ! . - - - tn2 I To he coinplttcd o.•.._-____ _.n 
Re .. otH •nd Bent:filt: ! .ri■ oDll■tftl_cdon a■oo■ d,J"J on acoo·wt of 41,u . .uU.t u oo.ad.t t loa or 

trao.u 11114 pur.ii•'•t • "-hO to o~ly Thb • ., sr■d • and p■:t -■-nt t o IHI HtahU■h~ 
l,y t bl ol t-;:. 

FOR:\! Of. \\"ORK ORDER R EQl" I S ITION 

work of several foremen engaged in similar worl( 
showed a divergence in the production per man toe 
great to have been influenced by local conditions. It wa 
then possible to give those foremen making the poore 
showing more supervision and assistance to raise th1 
product of their gangs to a general average. The worl 
·eport was not designed to take the place of the tirru 
repor t, but the !"pace in the lower left-hand corner show
ing the number of men and the rates gives the head o 
the department an opportunity to check the quantity o 
work produced against the cost. It also- gives him a 
instant perspective of the work of his department da 
by day, a view presented by facts alone and unsupporte 
by local color in the shape of a plausible story by tb 
foreman. 

All engineers are interested in cost data. Auditin 
departments are usually ready to co-operate as far a 
they can, but t_hey look upon this work as being o 
secondary importance to their routine work, with th 
result that the desired information is not obtainab 
until long after the completion of the work. All wor 
of importance should be done under the work ordE 
system. The maintenance department of the Easter 
Pennsylvania Railways prepares work orders that a J 

given numbers by the auditing department. The mai 
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terns on the work order consist of the accounts affected 
y the proposed work, in the system of accounting used 
n the property. Accounts involving labor charges are 
ubclivided so that the cost of the labor operation may 

segregated and analyzed. The timekeeper's report 
ch day carries the work order number with the account 

umber and the subdivision of the account if such 
s used. 

As the information from the accounting department 
·as received too late to be of immediate benefit the 

in the t ime report. Joint welding is also a separate con
sideration. The cost of watchmen and the protect ion 
of the public as reflected on the time. sheets in the labor 
cost of temporary · crossings, for fire equipment at 
hydrants, etc., form no inconsiderable item in the cost 
of t rack construction in our city streets. Last but not 
least is the "miscellaneous" subdivision used to cover 
all of those unexpected expenditures that cannot be 
estimated by any stretch of the imagination. 

Reference has been made to the perpetual inventory 
system of physical ain ten a nee depart

nt devised the plan 
keeping a cost record 

TRACK WORK REPORT 

at would give the cost 
the work up to the 

y previous to that on 
hich the information 
as required. This in-

Eastern Pennsylvania Railway• Co. M. of W. DEPT. Pottsville Union. Traction Co. 
.. .. Div, __ ..;_ _ ____ _ 

W. O .. Aul Clan of \Vc,rlc ..... 

Work Pe-rformed 

S1rct-1 Or,t,nta... _ _ Stn.-tt C101td-- JOUlt, Rtpai~·------ -- Drillin,._ ____ _ 

Dianurcd R:1il Rcplu-c<>---- Gu.aid Rail AU&ehc,<>--------- Nc-w R1.il La.id ____ _ 

Sq. \"d1. Surlicins 

ormation is kept in a ~;:~ :::. ___ Spi:c°'~··_· P_''-"'=-==-.-,.u,.-.. -: ..... -=-._Ki_•·-:.-=-.-=--.-T-i,-P-,.,-,;:_-_-_ T,_"'_k _Bolt.T~ic_R_od-====== 

property. It will be 
noted on the sample 
work order that no 
reference h a s b e e n 
made to the removal 
of old track and pave
ment. This is taken 
care of on a separate-' 
w or k Qrder retiring 
the old construction. 
Thus the new installa
tion is ch a r g e d di
rectly into plant and 
equipment accounts. 

se-leaf book and is 
osted daily from the 

Ccmc-nt _____ S.,,.__ ___ __ Cru1hc-d Rack _____ A,hc-.._ ___ _ 

Martdal hi.ulcd :1w;iy. 

. f·onn 266--8-I O.ZJ ~ "" l ""• t •;,:: 1-------G-••_• _• =_· ,_Dnai_ ·•_-_ °'_w_._'" _ _ _ ___ _ 
Eastern Ptnnsylvania R ·1 Welding; Orinding and B . 

a1 way1 Co. _ . ondmg Report 
Da1t .. _ _M. of W. DEPT. 

W.o __ ~OttsviJJe Union .Traction Co. 
A111/, 

.-· ··-··,--... 

··--•-------------- ---·--·-. ·-·---·--

----·-· 

FORMS USED FOR VARIOUS WORK REPORTS 

me sheets and from requisitions for"-material. Not 
ly is the actual expenditure included but the man
urs also. From an estimating standpoint the latter is 
more value ,than the former in so far as the labor 
ms are affected. From these data the average rate 
y be obtained, and in the event of an increase or de
ase in labor costs a percentage may be applied to the 

erage rate and the resulting new rate can then be 
dily applied to the man-hours so that a new result 
obtained. 
It has been found of great value to subdivide the items 
valving labor. It is not enough to know that the cost 
track and roadway labor on a certain job was $1.05 

r foot of single track. The operation of track laying 
ay be divided into several divisions, all closely related 
t nevertheless clearly defined, without involving so 
at detail as to confuse the entire labor account for 
job. The first subdivision of track and roadway 
r is logically the handling and ·distribution of mate

ls from the point of storage to the point of use. 
ack laying and the surfacing of track are two distinct 
erations, but unless care is used they may be confused 

It being quite improbable that in the event of a physical 
valuation being made at some remote period the book 
value would be accepted, consequently a careful record is 
made of all changes to physical property so that should a 
future valuation become necessary-unit prices could be 
applied to quantities as shown in the perpetual inventory. 
Work orders are letter size and are filed at the completion 
of the work, together with the original estimate and sup
porting data, a complete plan of the work, also sections 
showing the type of construction, all correspondence, 
computations relating to paving bills or contract work, 
copies of all requisitions for material, and at the com
pletion of the work a complete statement from the 
auditing department of all the expenses entering into the 
job. With this information available a reconstruction 
of the work for valuation purposes may be made at any 
time by applying such unit prices as may be desirable 
to use. 

The use of the various forms also simplifies the 
clerical work necessary, provides a means for accurate 
checking of costs when the work is completed and de
creases the probability of errors. 
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A More Substantial Substitute for Canvas 
Curtains on Snow Sweepers 

MOST snow sweepers are equipped with canvas cur
tains to prevent the snow from being thrown too 

g reat a distance from the tracks. This scheme of re
str icting t he throw of the rotary brushes has not been 
very satisfactory, however, on the Youngstown (Ohio ) 
Municipal Railway. Hence, A. B. Creelman, master 

, vooD SLAT S REPLACE CANVAS SNOW PLOW CL'RT AINS 

mechanic, devised the curtains pictured herewith. These 
consist of four lengths of ordinary fender support chain 
to which are bolted wood slats. No O'pportunity has 
been afforded to give these new curt_ains a real tryout, 
but it is believed that they will be much more effective 
and durable than the canvas curtains displaced. 

Safety Device for Circular Saws 
;\ CCOMP ANYING illustrations show a safety device 
fl which has been applied to several of the saw tables 
in the shops of the Third Avenue Railway, New York, 
N. Y. This device is the invention of Thomas E. Jen
kins, mill foreman for the railway, and its use is prov
ing of particular benefit in reducing accidents. 

The device consists of a hinged metal piece which 
fits into the saw table around the circular saw. This 
is hinged at one end and in its noTmal position the 
end farthest from the hinge projects above the saw 
table slightly. It is held in its raised position by a 
small spring which acts on the underside of the guide. 
When lumber is being sawed the weight of the material 
forces the device down so that it is flush with the top 
of the saw table. When the cut has been finished the 
end of the board slides off the end of the safety device 
and this rises, so that the material cannot again be 
drawn back and engage the saw. If the material is 

drawn back toward the - operator it will be forced t 
the side the distance that this projects out, so that the 
is no danger of accident. The accompanying drawin 
and photographs show how the device is installed. 

Temporary Signal Installation Saves 
Flagman During Construction 

IN THE r econstruction of track during last summer 
the Youngstown Municipal Railway, of which J. 

Stewart, Jr., is general superintendent, found that t 
s ingle-t rack operation necessary was greatly expedit 
and the cost o·f a flagman eliminated through the te 
porary installat ion of Nachod signals. The manner i 
which the signals were used is shown in the accompan 
ing dio·grams. One shows the location of the signa 
whi le t he eastbound t rack was under construction a 
cars were operated in both directions over the wes 
bound track and the o·ther shows the signal installatio 

Signal N~~ 

This track under construction i 
ko . A to B ,~ ---

Signi,I N! l·>-:J -;;:D,'recfional r,/ay ar ronqed 
to cut-out •ignar f' 

'/landop,raftd 
cuf-in switch 

Ea st - Bound Track Under 
'1econstruction 

ir,cfional confactor 
rranfed to cut:ouf . · 

--:c--=---"-->.,_._,-......;,q:....11_a_ _1_ 5, 

A This track underconstrucfi'on 
CJ,: rrom A to 8 and to C 

9_ 519110I NJ/ 
'1fand operated cuf -1i1 

$witch 
West-Bound Track 

Cut-in 
contacfpr 

B .i: 

D IAGRAMS SHOWING How TEMPORARY SIGNAL INSTALLATIONS "' 
U SED T O P ROTECT TRAFFIC D URING TRACK REC0NSTRUCTI0X 

fo r t he opposite condition, that is, while the westbou 
track was under construction. On account of t 
t hree lines of traffic, some signaling or flagging prot 
tion was absolutely necessary and the automatic signa 
made a nice economy. The hand-operated cut-in swit 
shown was used instead of an overhead contactor a 
operated by a switchman, because it was necessary 
have the switchman there anyway to look after the po 
able crossover and because the electri~ switch on t 
branch-off at this point was disconnected and the switc 
man also handled this. 

A l' LEf'T, Vu-;w OF SAFETY D.:VI CE AS lNSTALLED I N S AW TABLE. I N CENTER, T or . V n :w OF SAFETY DEVI CE PRESSED DOWN 
BY llfATERIAL. Il0'l'TOM , SAFETY D EVICE IN N o u M AL POSITION . AT RIGHT. IIIATERIAL A FTER B EING SAW ED C A N NOT 

IlE DRAWN TOWARD THE OPERATOR /00 AS TO Ill.AKE CONTACT 'WITH THE S AW 
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LAKESIDE POWER PLANT, :MILWAUKEE, THE COAL PREPARATION BUILDING Is AT THE LEFT 

Milwaukee's Powdered Coal Station 
Great Generating Plant Equipped for Burning Pulverized Fuel in Operation for a Year
Station with Ultimate Capacity of 200,000 Kw. Has Many Interesting Features-High 

Over-All Economy Expected to Be Realized with Use of Low-Grade Coal 

UTSTANDING among many features of the new 
200,000-kw. Lakeside generating _station of the 
Milwaukee Electric Railway & Light Company 

s its design and equipment from the ground up for 
urning powdered coal. It is the first large railway and 
entral station power plant to be so equipped and there
ore marks a development the outcome of which is of 
reatest interest to large power generation companies 
enerally. The decision to make thi$ largely untried 
eparture from common practice was based primarily 
n tests made on boilers equipped for burning pulverized 
uel at the company's Oneida Street station in Mil
aukee. The results of this test, related in ELECTRIC 
AlLWAY JOURNAL, page 473, Vol. 55, indicated that 
tter efficiency could be expected with pulverized fuel 
an with stokers, particularly if a plant were built and 

quipped specifically for this kind of fi ring. 
The new Lakeside power plant . has now been in 
ntinuous operation since Dec. 15, 1920. Despite the 
t that it went into service with a new organization 
men largely unacquainted with pulverized-fuel sys-

ms, no interruptions att r ibutable to the mechanical 
uipment have been experienced up to the present time. 

he company officials. feel that the test results so far 
tained give promise that the specified thermal effi-
ency of the station will be reached when the operating 
d design problems incident to such a radically new 
stem have been mastered. The station economy ex
cted of Lakeside will be that which will result from 
combined boiler, furnace, superheater and economizer 
ciency of 88.15 per cent, using Illinois coal of approxi
tely 11 ,000 B.t.u. heat value as received. 

Other features of the new Milwaukee power plant 
the unique circulating water system and $400,000 

bble mound in Lake Michigan; the location of the 
nt in· a deep excavation to -reduce· the lift of. circu-

lating water with the attendant construction difficulties, 
and the practical completion of the first section of the 
station in less than a year. The ultimate development 
of the plant will reach an hourly capacity of 160,000 kw. 
with an installed capacity of 200,000 kw., 40,000 kw. 
being the initial installation and two additional 80.000 
kw. sections the ·future plan. The final boiler capacity 
will be three times the initial installation and will com
prise twenty-four 1,306-hp. boilers. 

Work has just recent!)'· been started on the installa
tion of ari additional turbo-generator unit. This will be 
of 30,000 kw. capacity; and as it will be run in con
junction with one of, the two 20,000-kw. units, no addi
tional boiler capacity is. needed for the time being. 

The following matter descriptive of the new plant is 
abstracted from three papers presented before the Tech
nical League of the Milwaukee company by R.H. Pinkley, 
John Anderson and G. G. Post, respectively engineer of 
way and structures, chief tngineer of power plants and 
electrical engineer. , . _ 

Owing to the rapidly in"creasing demand for electrical 
energy in the Milwaukee district, the Milwaukee Elec
tric Railway & Light Company found it necessary, in 
1915, to begin plans for increasing its power producing 
capacity. A study made at that time indicated that the 
best plan ·would be to construct an entirely new power 
plant which would provide ~he necessary increased ca
pacity and would ultimately relieve the existing power 
plants of the major portion of t~eir-loa.d. '.f~~ general 
plan was to make provision for a. 200,000-kw. plant, 
building the first seetion for 40,000 kW:- - Due-n>-l:he 
experience with the old.plants located in the heart'.9.f.tli~ 
city with an inadequate water supply, restrictea_' ~oal 
and ash handling.facilities and where smoke is objection.! 
able, a suburban location was considered preferable. 
After canvassing the district for the most· su'itable 
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Here and There in the 'Lakeside Plant 

No. 1. Two 20,000-kw. turbo-generators were the Initial Installa
tion In Lakeside plant. 

No. 2. End view of condenser, showing turbine-driven and 
motor-driven circulating water pumps. 

No. '3. R<ear view.of the boilers, showing fuel pipes, main steam 
bcaders and connections to economizers. 

No. 4. Operating levels In center aisle of the boiler room. 

No. 5. Feeder group oil switches with structure and mech·3-
nlsm as the floor level, easy to get at, 

No. 6. Main operating switchboards located In switch house. 
No. 7, Inclined belt conveyor running from crusher house to the 

raw coal storage bunkers. 
No. 8, Belt conveyor drive house located at the center of the 

Incline.· 
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location, the Lakeside site, situated on the shore of Lake 
Michigan about 1 mile south of the south city limits 
of 1\-Iilwaukee, was chosen. This site is not far from the 
electrical center of gravity of the company's load and 
is adjacent to the most important industrial centers in 
the district served. 

Accordingly, in 1916, land was purchased, includ
ing 6,000 ft. of frontage on Lake Michigan and a rail
road right-of-way connecting to the Chicago & North
western Railroad. Up to that time coal for power 
purposes was being received by the company entirely 
by lake transportation so that coal docks and a protect
ing harbor were considered essential features of the 
plant. 

Owing to the conditions occasioned by the World War, 
in 1917 it was found impossible to go ahead with the " 
project. The company set aside all thought of continu
ing and directed its efforts toward getting the utmost 
capacity out. of every piece of the existing generating 
equipment. But at the end of 1919 the increased load 

Bridge , 
' \ 

. 

offices of the operating engineer and of the testing 
department. There is also found there a fine room, 47 
ft. x 52 ft., for the use of the Employees' Mutual Benefit 
Association. To the east of the power plant is the pul
verizing plant, 108 ft. x 125 ft., its east end reaching to 
the edge of the bluff at the Lake Shore. It is equipped 
to do pulverizing for the entire plant when completed. 
The stacks rise direct from the ground from a location 
between the boiler room and the pulverizing plant, each . 
reached from the boiler room through an underground 
flue 8 ft. x 11 ft. average size. To the north of the 
pulverizing plant, distant about 400 ft. from it and 
placed against the side of the bluff to take advantage of 
the slope to secure a gravity flow for the coal, is the 
car-dumping and coal-crushing plant, from which the 
coal is carried by a covered belt conveyor to the pulver
izing plant. This also has been planned to meet the 
requirements of the completed 200,000-kw. plant. 

The ultimate 200,000-kw. plant will require water for 
condensing purposes at a rate of 360,000 gal. per minute 

PULVERIZING 

BUILDING 

PLAN OF MATN BUILDINGS OF POWER I'LANT 

de it imperative to begin again. Accordingly, on 
ec. 22, 1919, orders were issued to proceed with the 
Jans and rush through the construction of the first 
ection of the new plant, including two 20,000-kw. 

rbine units, so as to have this capacity in readiness, 
possible, to deliver power on Nov. 1, 1920. The entire 

ngineering, designing and drafting work was done by 
e company's own forces and the work was executed 

nder trye direction of the company's engineers, the com
any acting in the capacity of general contractor a,nd 
b-contracting the various items of the work. 
The power plant proper is made up of three parts
e switchhouse, the turbine room and the boiler room. 
he switchhouse at the west end is directly joined to the 
rbine room, but separated by a solid wall except for 
essary door openings and a glass panel over the 

nch board on the second floor. The south wall of the 
1rbine room is a temporary one to be removed when 
e second unit is added. An au?(iliary bay forms the· 
nnecting link between the turbine and boiler rooms, 

~r parating them to a certain extent but not interfering 
ith the unity of design of the whole structure. 

Ill!!, Just north of the turbine room is a two-story struc
,io re, 95 ft. x 52 ft., on the lower floor of which is · the 
rof pair shop, completely equipped to handle work required 

maintaining such a plant. On the second floor are the 

or 518,000,000 gal. per twenty-four hours. In order to 
secure this supply from the lake without going out· into 
deep water, it was decided to build a rubble mound 
inclosure extending approximately 485 ft. out from the 
shore and 850 ft. long to provide, in effect, a pond of 
still and clean water for this purpose. It is the function 
of the rubble mound to break the force of the waves and, 
prevent rubbish, sand and ice from washing into the 
intake, thus permitting the intake tunnel to be termi
nated near the shore line. The discharge tunnel 
is arranged to discharge either inside or outside· 
of this basin, w that in the winter time the warm 
discharge water can be used to prevent the basin ' 
from freezing. This rubble mound is designed with 
a height of 8 ft. from the normal surface of the water, 
with a width of 10 ft. on the top and a slope of 
2 to 1 on the lake side and 1 i to 1 on the inner face. 
As the outer wall is in over 15 ft. of water, the 
base at the maximum point is 91 ft. wide. The core of 
this rubble mound consists of quarry run limestone 
having a minimum size of 3 in.; the cover stones weigh 
500 lb. up to 15 tons each. All stone except the inner 
core are of granite from Wisconsin quarries and are 
keyed in rubble fashion. There was required in · the 
construction of thi~ rubble mound more than 80,000 tons 
of stone, the core ·stone ~ing placed by dumping from,._ 
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scows and the heavier stone bei'iig handled by derricks 
mounted on barges. · 

The intake tunnel, which has its top 5 ft. below the 
water level, is terminated about 50 ft. beyond the water 
line at the lake shore and a channel was dredged out 15 
ft. in depth leading up to this tunnel, which required 
approximately 7,000 cu.yd. of dredging by dipper dredge. 
This tunnel is protected at the lake end by a timber ice 
boom, a submerged sheet pile weir having its top 5 ft. 
below the surface and a· steel· bar screen with 6-in. 
spacing: Inside the plant, ~the circulating water passes 
through' ·revolving screens having ··½-in. mesh, into a 
large suction· chamber between the foundations of 
turbines Nos; 1 and 2.' Gate houses are provided af the 
lake termini· of both intake and discharge tunnels, so 
that stop logs can be placed for shutting off the water 
at these points. 

TUNNELS FOR CIRCULATING WATER 

Over 1,100 lineal ft. of tunnel and 150 ft. of construc
tion shaft were required for the circulating· water 
system, together with gate h·ouses and a large screen 

and intake chamber below 
the condensers and pumps in 
the turbine room. This loca
tion of the traveling screens 
was decided upon because it 
saved excavation, permitted 
the use of overhead crane 
for lifting the screens for 
inspection or repair, and 
gave better operating super
vision than if located at the 
tunnel mouth. As stated 
above, these tunnels have 10 
ft. inside diameter and have 
a minimum thickness of con
crete lining of 12 in. and an 
average thickness of 18 in. 

At the site of the plant, 
the general level of the 
ground averages about 50 ft. 
above the lake level, with a 
steep bluff at the lake shore. 
It was desired to provide 
a suction·chamber at the lake 
level, and · to place the 
condensers at such a level 

sr~;~;'!_~~o :;;:c~1;,_~r;:z- that the water could be cir-
MAIN GENERATOR culated through them with a 

minimum lift, as otherwise 
an enormous amount of energy would be expended in 
raising the large quantity of water required for con
densing purposes. This necessitated placing the con
densers at a low level, which, in turn, determined the 
level for the turbines and boilers. The deepest excava
tion required was to an elevation 20 ft. below lake level 
for turbine foundations and intake chamber, placing the 
main condenser floor at elevation plus 1 and the main 
boiler room and turbine floor at elevation 32 or about 18 
ft. below the ground level. 

These requirements, together with the inclined cuts 
for railroad tracks, necessitated excavating approx
i'mately 131,000 cu.yd. of soil from a pit having a maxi
mum depth of 70 ft. below the surface of the ground, 
resulting in an exceedingly difficult grading job. 

The main smoke flues leading from the boilers to the 
smokestacks ·are in · the form of concrete boxes approx-

imately 8 ft. high and 11 ft. to 18 ft .. wide. Two rei 
forced concrete smokestacks were constructed, having 
height above foundations of 220 ft., inside diameter a 
top 15 ft. and bottom 16 ft. 6 in. These smokestac 
were lined with a 4-in. concrete lining for a height 
60 ft. The main shell of the chimney was 5 in. thi 
at the top and 16 in. thick at the bottom. The cone 
foundation for each chimney was 28 ft. square and 5 
thick, heavily reinforced. Each of these chimneys 
constructed in about sixty-four days. . 

The construction of the main buildings involved t 
use of about 2,250 tons.of structural steel, a part of 
being in the form of steel 'plate coal bunkers, steel s 
ports for mac.hinery, galleries and stair work. In 
pulverizing building, the steel frame was designed 
supporting overhead coal bunkers having a capacity 
3,500 tons. 

The coal dumping and crushing plant presen 
peculiar construction difficulties, being located on 
slope of the bluff at the lake shore. The coal cars 
brought in to the dumper on the high level at elevaf 
56. The crushing building is surrounded on three si 
by high retaining walls, the west wall of the buildi 
forming a retaining wall nearly 50 ft. high and the t 
end walls being braced to the building floors by 
of concrete struts, thereby greatly reducing the s 
for the concrete and the materials required for the 

The quantities of principal parfs of the work 
formed and materials used may be summarized 
follows: 

Cubic yards o! rough excavation ..........•....••..• 
Cubic yards ot finish excavation .....•....•..•.•.•.. 
l\liles o! rallroad track laid ....... · .................. . 
Tons of stone placed In rubble mound ..•....•....••... 
Cubic yards o! concrete .........••................. 
Tons ot reinforcing steel ........•........••.•..... ; . 
Bags o! cement ....•.........•.....•..........•••... 
Feet of lumber ......................•.•......•..... 
Number of brick ................••................. 
Tons of structural steel ............................ . 
Lineal feet of l 0-ft. tunnel .•.......••...•........... 

MECHANICAL EQUIPMENT OF LAKESIDE POWER PLA 

The main units at Lakeside station consist of 
20,000-kw. turbo-generators, 13,200-volts, three-ph 
60-cycle, operating on 250 lb. steam pressure, 200 deg 
superheat, with 1 in. absolute back pressure. The a 
iaries for each unit comprise one 35,000-sq.ft. three
condenser; one 24-in. 18,000-gal.-per-minute circula 
water pump driven by 170-hp. motor; one 24-in. 18, 
gal.-per-minute circulating water pump driven by 
hp. steam turbine; one condensate pump driven 
50-hp. motor; one turbo-air pump driven by 10 
motor; one steam jet air pump, and one air w 

Each condenser is thus provided with two hal 
pacity circulating water pumps of 18,000 gal. per m' 
each, one being motor driven and the other conn 
to a steam turbine. Both of these pumps will 
quired during the summer months when the wat 
warm, but only one will operate during the winte 

An air washer is installed for each generator 
draws its supply of air from the main turbine 
eliminating a separate screen house and an air 
to outside the building. Suitable means of admittin 
into the turbine room from the outside during the 
weather has been made in the monitors on the 
while during the milder weather it is admitted th 
ventilators in windows. . The generators dischar 
air into the basement of the boiler room through 
metal ducts, thereby using the heated air to augme 
regular supply to the boiler furnaces. Provision 
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nade ,in these discharge • ducts to . by-pass a sufficient 
~mount of air back into the turbine room during cold 
:veather so as to temper the air and reduce the openings 
~f the ventilators to a point that will give a proper tur
rine room temperature. This design of air ducts for 
•enerator cooling gives the best results with least in
estment cost, and also provides for noise reduction. 
Automatic dampers have been installed in both the 

ir intake and discharge ducts as close to the generator 
possible as a means of fire protection. These close 

hen an unusually high temperature is attained, such as 
ight be occasioned by fire. Arrangement will also be 
ade for admitting carbon tetrachloride, or other fire 

xtinguishing liquid. The station is equipped with the 

Ii 
CRE~ 

il 
I 

COAL 

Each boiler is fitted with a Foster superheater, 
having a capacity to increase the temperature of 90~100 
lb. of steam per hour from 411 deg. F. to 611 deg. F., 
thus realizing a superheat of 200 deg. 

The boiler furnaces are arranged for burning pul
verized fuel, which is fed into them by screw feeders 
from pulverized fuel storage bins overhead. Six out of 
the eight boilers are equipped with the Lopulco system, 
that being the design which was tested out in Oneida 
Street and found satisfactory. Two boilers were fitted 
with the Fuller system for experimental purposes. 

There are installed eight Sturtevant economizers of 
7,603 sq.ft. heating surface, one for each boiler, 
arranged with by-pass connection to the stack for flue 

• l 

BUNk'ERS 

LoN GITUDI NAL SECTION T HROUGH PULVERI ZI NG PLANT 

essary pumps for sanitary service, which pumps are 
connected as to be available for reserve feed tank 

rvice. An air compressor for cleaning generators and 
er electrical equipment, operating pneumatic tools, 

iler tube cleaners and general service also forms part 
the station equipment. 

INITIAL BOILER ROOM EQUIPMENT 

There were installed eight 1,306-hp. Edge Moor 
ilers, designed for 300 lb. pressure. The boilers are 
anged four in each of two rows. They operate 

ally at 200 per cent of rating. At this rating three 
ilers are sufficient to furnish steam for one 20,000-kw. 
bine, leaving two spare boilers to allow for cleaning 

d maintenance. This number of boilers will also be 
essary in order to furnish steam in the future for the 
ger generating units which are expected to be in
led in the next section built. 

gases. Each economizer is equipped with an induced 
draft fan driven by a steam turbine. The economizer 
receives the feed water at 140 deg. F. temperature and 
raises it to 255 deg. F. 

The condensate from the condensers on the large 
turbines is pumped to an overhead hot well tank, the 
water from which feeds by gravity to two Hoppes 
heaters, maintaining a fairly constant pressure on the 
supply pipe thereto. The heaters· raise the temperature 
of the feed water from approximately 80 deg. to 140 
deg. F. The overhead hot well tank is equipped with an 
overflow to a reserve feed water basin located below the 
basement floor of the boiler room. The water is re
claimed from this basin by means of centrifugal pumps 
and is delivered to the overhead hot well tank as needed. 
From the heaters the feed water passes by gravity 
t hrough an 800,000 lb. per hour "V" notch feed water 
meter of extra storage capacity. This meter is located 
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on tp~ floor above the feed pumps and gives a 15 ft. 
suction head on the pumps. 

There is also installed a common test line with con
nections from condensate pumps on each condenser 
which discharges into a test meter of the "V" notch type 
of 300,000 lb. per hour capacity, from which it flows 
by gravity into the heaters. The test meter is located 
on the floor level with the overhead hot well tank. 

The feed water pumps installed consist of two 6-in. 
centrifugal 650-gal.-per-minut~ feed pumps driven by 
250-hp. steam turbines and two 4-in. centrifugal 400-
gal.-per--minute feed pumps driven by 150-hp. motors. 
The maximum quantity of feed water required for eight 
boilers operating at 200 per cent rating is 1,254 gal. per 
minute. This leaves two motor-driven pumps or one 
steam-driven pump as spare. These pumps are located 
on the boiler operating floor level at the west end of the 
boiler room. 

As the quantity of ash from pulverized fuel furnaces 
is very small and very fine it is easily conveyed by means 
of steam jet ash conveyors. A system of steam jet con
veyors is installed with main runs leading to furnace 
ash pits and branches leading to combustion chambers 
at the rear of boilers and soot pits under the econ
omizers. This conveyor discharges into an ash bunker 
which spouts into cars Oh the railroad track at the east 
end of boiler room. 

PLANT FOR PREPARING COAL 

The coal bunker is located in the pulverizing plant and 
has a storage capacity of 3,400 · tons, which is slightly 
more than three and ont?.-half days supply for maximum 
operation of all boilers in this section. The coal is taken 
from this bunker by means of three screw conveyors, 
which convey it to automatic weighing scales. From the 
scales it is taken by another set of screw conveyors and 
fed into the dryers. With this arrangement it is pos
sible to take coal from any point in the bunker and 
deliver it to any one of three dryers. It also allows the 
coal to be weighed just before reaching the dryers, 
which is much to be preferred over the method of 
measuring coal as it enters the coal bunkers inasmuch 
as it permits of a close daily check on coal consumed in 
the plant. 

Three dryers capable of reducing the moisture con
tent in the coal from 10 per cent to 1 per cent have a 
capacity of 17½ tons per hour each. From the dryers 
the coal is discharged into screw conveyors, which con
vey it to bucket elevators, which in turn deliver it to 
other screw. conveyors to be transferred to dried coal 
bins over the pulverizing mills. 

Eight mills each having a capacity of six tons per 
hour pulverize the coal so that 85 per cent will pass 
through a 200-mesh screen and 95 per cent through a 
100-mesh screen. The mills are each direct connected 
to a 100-hp. motor. Each mill is also provided with a 
fan for separating the pulverized particles which have 
been reduced to the necessary fineness, discharging 
them into cyclone separators overhead, where the fuel 
is separated from the air and falls by gravity into a 
screw conveyor located at the base of the separators. 
This conveys it to the pulverized fuel bins. From these 
bins it is conveyed to fuel bins in the boiler room by 
means of the Fuller-Kinyon system -of transporting pul
verized material. 

Coal is removed from cars by means of a rotary car 
dumper of the Robins-Scherzer type and dropped into 
a track hop!)er fitted with bottom shaker feeders. Belt 

conveyors carry the coal from the track hopper over 
magnetic pulley for the removal of such iron as may 
in the coal. It is then passed through a two-roll crushe 
and hammer mill, where it is reduced to ½ in. size. I 
next discharges directly onto an inclined belt, whic 
carries it to the distributing belts over the coal bunke 
in the pulverizing plant. There are three such dis 
tributing belts over the bunker, each having a travelin 
tripper which discharges coal at any point along th 
length of the belt. 

The crusher and hammer mill have a capacity of 15 
tons bf mine run coal per hour. The conveyors ar 
36-in. belts, having a capacity of 250 tons per hour 
250 ft. per minute. Provisions have been made for th 
installation of another crusher unit which will doubl 
the capacity when required in the future. Provisio 
has also been made for the future storing of rail co 
on the dock by means of by-passing the crusher and con 
veying the coal by belt to the dock, where it will b 
taken up by coal bridge and stored. Coal from th 
dock will be reclaimed by reversing the operation an 
delivering coal reclaimed into crushers. Lake coal wi 
be taken into the plant in the same way. 

METHOD OF MAINTAINING HEAT BALANCE 

It was decided in order to obtain a well-balanced he.'l 
condition for use in connection with heating feed wate 
to a suitable and regular temperature before introducin 
it to the economizer to install steam drive for boiler fee 
pumps, induced draft fans and half of circulating pum 
capacity, leaving the balance of steam required for heat 
ing feed water to be supplied in varying quantities b 
the house unit, or so-called heat balancer. All othe 
auxiliaries are direct motor driven. 

ELECTRICAL FEATURES OF NEW POWER PLANT 

Current at the Lakeside plant is generated at 13,20 
volts and all outgoing high-tension lines operate a 
13,200 volts and leave the station underground. Man 
of the lines have been connected to the Commerce Stree 
power plant and other stations in Milwaukee, but othe 
will be connected to an outdoor transformer station nea 
at hand, which will step the pressure up to 26,400 volt 
for transmission to distances in general exceeding 
miles. It is possible that at a later date some ener 
will be stepped up to 66,000 volts or more for transmis 
sion to remote points. 

The generators in the initial installation are Gener 
Electric Company, 20,000-kw., 0.8-power factor, three 
phase, 13,200-volt, 60-cycle, 1,800-r.p.m. machine 
Excitation for the generators is furnished at 240 vol 
and is normally supplied for each generator by its ow 
direct-connected exciter. Emergency excitation i 
furnished from the d.c. station power service. The o 
switch control system is 120 volts d.c., regularly suppli 
from a separate storage battery and special motor-ge 
erator sets. If necessary the oil switch control may 
transferred immediately to the battery on the d. 
station power system by connecting it across one-hal 
of the cells. 

The 13,200-volt main connections and circuit breake 
are located exclusively in the switch house. There a 
two main bus bars with sectionalizing switches betwee 
generator sections. Possible future sectionalizin 
reactors will be installed. To promote safety and pr 
vent electrical trouble from spreading, all 13,200-vo 
bare copper and cables are taped with approximately 
in. of varnished cambric and covered with a layer 
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cotton tape impregnated 'with a fire-resisting substance. 
Each generator may be connected to either main bus 
through selector oil circuit breakers. Feeders are con
nected in groups of three to feeder group bus bars, 
which in turn may be connected to the main bus bars 
through group circuit breakers. 

The arrangement of equipment in the switch provides 
for reliability of operation. Some of the features of the 
arrangement of apparatus are these: The main circuit 
breakers of different generators are separated a con
siderable distance from one another with from three to 
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four groups of feeder breakers between them. Because 
f this it will be difficult for trouble on one set of 

generator breakers to be communicated to the breakers 
of other generators. The group breakers of any one 
feeder group are located as far as possible from one 
nother, one being at one end and the other at the 
pposite end of the feeder section. This makes it un
ikely that trouble in one group breaker will involve the 
ther group breaker on the same feeder group. 

Oil circuit breaker mechanisms are located on the 
ourth floor, oil circuit breakers on the third floor, main 
us bars, potential transformers, feeder current trans
ormers, feeder reactors and feeder group bus bars on 
he second floor, and generator current transformers, 
ightning arresters, feeder potheads and disconnecting 
witches on the first floor. The generator leads pass in 

a nearly horizontal direction from the generator founda
tion through a tunnel underneath the switch house and
then rise vertically to the generator selector bus on the 
second floor. The generator leads each consist of two 
1,000,000 circ.mil, single-conductor, stranded copper 
cables insulated with ~ -in. cambric and covered with 
a flame-proof braid. Although these cables are in a dry 
place and insulated for the operating voltage they are 
nevertheless supported clear of everything on porcelain 
bus bar supports spaced approximately 3 ft. · apart. 
Cables are continuous without joints from the generator 
to the current transformer on the first floor. From the 
current transformers to the main circuif breakers the 
leads consist of two ¼-in. x 3-in. copper bars. The main 
generator oil circuit breakers are General Electric type 
H-6, rated at 2,000 amp., 15,000 volts and capable of 
rupturing 18,000 amp. at the rated voltage. Each pole 
of these breakers is located in an entirely ·separate com
partment and the crossheads are fo another separate 
compartment underneath the operating. mechanism ~n 
the fourth floor. The main bus bars on either side of 
the room consist of two or more ¼-in. x 4-in. copper bars 
suspended from the ceiling on substantial porcelain::in
sulators and separated from one another by gypsum 
barriers 2 in. thick. The main bus bars are o'h opposite 
sides of the room, making it practically impdss ible 'i !or 
trouble on one set of bus bars to involve the other. , 

The feeder group bus is connected between the g;oup 
oil circuit breakers, one of which is directly over'· the 
west main bus and the other over the east main 1 bus. 
Feeders are tapped off between the group .. circuit 
breakers. Conductors run from the feeder bus through 
porcelain bushings in the wall, thence upward to· the 
feeder oil circuit breaker and down through current 
transformers and feeder reactors t~ disconnecting 
switches and cable terminals. Group oil circuit 
breakers are of the same type as the main generator bus 
bar, but rated 800 amp. and having a rupturing capacity 
of 18,000 amp. The crossheads, as in the case of the 

· generator breakers, are located in a separate compart~ 
ment underneath the operating mechanism on the fourth 
floor. Feeder breakers are General Electric type H~3, 
rated 300 and 500 amp., depending upon the size of 
feeders connected, and will rupture 10,000 amp. at 
15,000 volts. 

STATION SERVICE POWER 

On account of the fact that some of the motor-driven 
plant equipment, such as that for coal crushing and 
r,ulverizing, is located a considerable distance from the 
source of supply, it was decided that such auxiliaries 
should operate at 480 volts. It was further decided that 
some d.c. auxiliary service should be furnished on 
account of the turbine room crane, motor-operated 
steam valves, car dumper, magnetic pulley and certain 
operations requiring variable speed. To make this 
service available as an emergency source of excitation, 
240 volts was selected. To simplify the station power 
service, the control of main emergency auxiliary feeders 
was placed under the control of the switch house 
operator, who handles this system exactly as a substation 
rnpplying a group of customers. For the purpose of 
adding to the safety of workmen, safety switches have 
been adopted for use at the various motors. All bare 
copper bus bars, cable and wire are insulated adequately 
to safeguard the service. 

Service for a.c. auxiliaries is furnished by two 3,000-
kva., 13,800-13,200-volt primary, 480-volt secondary, 60-
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cycle, ·'t hree-phase, water-cooled transformers, one serv
fog ·as a reserve for the other. These transformers are 
located in the turbine room basement underneath the 
mezzanine floor on which the generator field and exciter 
rheostats, neutral oil circuit breakers and other elec
trical auxiliaries are located. Located as they are, the 
13,200-volt cables supplying them are short and do not 
pass through any part of the plant where they may be 
subjected to too much heat and consequent liability of 
trouble. Bus bars, transformer circuit breakers and oil 
circuit breakers on feeders to . distribution poinls 
throughout the plant are all in duplicate. There is one 
main feeder to each main division of the plant, such as 
pulverizing b µ,i 1'd i rt g,1-tcoal ,, 1 
crushing house, boiler room, 
tu r b i n e room and switch 
house. In addition there is an 
emergency feeder to each of 
these points to be used in 

,·-, r-·--- --····7 _____ _ _ __J 

squirrel cage induction motor, direct connected to a 250-
volt d.c., 1,200-r.p.m. shunt wound generator. These 
sets are supplied from the 480-volt a.c. station' power 
system. To guard against a shut down, a 150-cell G-15 
battery in G-23 tanks is kept floating across the 240-volt 
bus. The main d.c. busbars and switches are located on 
a switchboard in the operating room. Each main feeder 
is provided with an ITE circuit breaker and at the 
various distribution panels and cabinets in the plant 

, fuses are provided on branch circuits. 
The main station wiring is represented by mimic -bus

bars on the bench sections and the arrangement of con
trol switches is such as to conform exactly with the ar

rangement of o i 1 c i r cu i t 
breakers and bus bars in the 
plant. The generator oil cir
cuit breakers are .wired in 

,r such a way that they cannot 
be closed without the syn-

C ROSS-SECTIONAL VIEW OF T H E B OILER PLANT 

case of trouble on the main feeders. The auxiliary bus 
bars consist of ¾-in. x 4-in. copper bars supported on sub
stantial porcelain insulators in horizontal compartments 
above the oil circuit breakers on the auxiliary feeders. 
Large air brake circuit breakers are used instead of 
oil circuit breakers on the secondary side of the auxil
iary transformers. These breakers are provided with 
reverse power relays so that with both transformers in 
operation trouble in a transformer or on its primary 
breaker will cause the proper breakers to open, thereby 
clearing the trouble without interfering with the 
service. Station distribution switchboards, located in 
various parts of the plant, are constructed in such a 
manner as to make it possible to kill half of them for 
work to be done without interfering with service on the 
other half. 

The general arrangement of the d.c. auxiliary supply 
is similar to that of the a.c. This system is supplied by 
two 300-kw. motor-generator sets, one serving as reserve 
for the other and each consisting of a 480-volt, 60-cycle, 

chronizing plug being in its receptacle. The same is 
true of feeder oil circuit breakers. The signaling equip
ment on the bench board is exactly1 the same as that on 
the instrument panel at the turbine throttle. Since the 
switchboard operator is in an entirely different room 
from the steam engineer, it is necessary for them to 
make use of signals in bringing machines up to speed 
and cutting them in or out. 

There are three feeders per panel, each panel corre
sponding to a feeder group. The equipment per feeder 
on each panel consists of three ammeters, one voltage 
indicating lamp, one synchronizing receptacle, one pull 
button control switch with red and green indicating 
Iamps and three overload induction relays with test 
Jinks. 

To make it possible to communicate with all parts of 
the plant at any time of the day or night with the 
minimum of operating expense, an automatic telephone 
system has been installed. The exchange controls 
twenty-five circuits with an ultimate capacity for 50. 
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The Trolley Shoe or "Slide" al Low Speed 
LEAGUE CITY, TEX., April 8, 1922. 

the Editors: 
I have read considerable discussion on the merits of 
e sliding contact shoe as against the standard trolley 
eel, but there is one feature of the case as I have 

rienced it that has never,, been touched upon in 

This is not to be construed as being written in con
demnation of the sliding contact, but only to point out 
certain results which may be expected from its use, 
results which I have never heard mentioned in discus
sions. My experience is that the slide stays on the wire 
better than the wheel, has much less arcing and pitting 
of the wire, and except in the. faults mentioned is supe
rior to the wheel. But in using it, it is well to pay spe
cial attention to fittings and points of slow speed, put
ting secure anchorage for the trolley wire on each side 
of such places, to catch breaks which may occur. 

C. L. GREER. 

ything I have read or heard. This is the unusually 
eat wear on the trolley wire by the sliding shoe at What the Commillee on Welded Rail 
w speeds. And while this might not be a deciding Joints J s Doing 
tor on high speed roads it would have a bearing in 
ecting a current collector for city cars, which of BROOKLYN RAPID TRANSIT COMPANY 

ssity must run slowly in the downtown sections, or BROOKLYN, N. Y., April 11, 1922. 
r interurbans, which use city lines for entering the city. To the Editors: 
My experience has been exclusively on high-speed The committee on welded rail joints has been making 
erurban trolley,* and about three years experience considerable progress in its preliminary work and it 
ves conclusively that the wear on the trolley wire is seems advisable to make a statement concerning its 

ry much greater at slow speed with the slide than with organization and the nature of the work so far accom-
wheel. And it would seem that the extra wear is plished. While the work, from its very nature, must be 

e almost entirely to increased friction at slow speed. somewhat slow it will be realized by those who have 
is is proved by tests which I have made. tried to answer the questions in the four sets of data 
For a period of about seven years we used wheels, and sheets recently sent out that the task of preparing them 
crometer measurements of the trolley wire wear at was no small one. It is quite certain that from this 
ervals revealed no noticeable difference in the wear time forward the work will proceed faster because the 
points of high and slow speed, but after adopting·the committee is now in possession of enough preliminary 
tact slide this became very noticeable without meas- data to permit the assignment of the variO'Us subjects 
ments. This extra wear was so great that in less requiring special research to definite sub-eommittees. 

three years it was necessary to renew the wire at It is now expected that a meeting of the general com
nts where frequent stops were made, as in front of mittee will be called early in May. 
tions. And the first places to be renewed were those The American Electric Railway Engineering Associa-
most frequent stops. It has been suggested that the tion, through its 1921 committee on way matters, initi
reased wear might be due to increased current draft ated the formation of a special committee on welded 
starting, but this is disproved by the fact that in- rail joints for the purpose of having an authoritative 
sed current draft with the wheels showed no differ- investigation made of the various types of welded rail' 

e in wear. ' joints now in commercial use. The American Bureau of 
nother proof that it is increased friction is the fact Welding, as the co-ordinating agency in the general field 

t at high-speed points the wire takes on a gloss on of welding research and standardization, undertook to 
underside when the slide is used while the gloss is organize the committee. 

irely absent where the speed is slow, indicating that Welding in one form or another is being widely used· 
wire is being cut away with every passing trolley. in making joints in street railway rails, but more or 

e distance of increased wear is not ve'fy great, how- less trouble has been experienced in all types of welded 
r, it being necessary to renew but little more than joints from breakage. Very few scientific data exist 

ft. of trolley wire at each place renewed. This is as to the correct procedure to be followed in making· 
• e to the rapid acceleration of the trains in starting. the welds by the several processes. Several of the 

ve also noticed that the slide is more destructive of larger electric railway companies are spending many 
lley wire fittings-as splicing sleeves, section insula- thousands of dollars yearly on such joints. Much of 
s, frogs and crossovers-than the wheel. This is this expense is being made without a sufficient knowl

to the fact that a smooth under-run is never secured edge of the underlying principles involved. 
these devices, and a hammer blow results with the A preliminary organization meeting of the committee 
sing of every slide, which forms a "shoulder'' which on welded rail joints was held in June, 1921, at the office 
aggravated with each blow struck. The wheel rolls of the American Welding Bureau in New York City. 
n this uneven place with the result that the wear is At that meeting a plan of organization was prepared 
so great. This hammer blow tends also toward and the method of conducting the work outlined. A 

stallization of the wire, making breaks at the relatively large committee has since been organized, 
ranee of the wire more liable. The tendency to run including representatives of users, consumers and the 
slides after they are badly worn also is destructive best technical experts in the field. For the purpose of 

fittings, more so than the wheel, due to the fact that directing the work during the formulative period the 
slide takes on a more restricted groove than the following were asked by the. Welding Bureau to serve 

eel. After passing the end of a fitting the shoe has . as an executive committee: Dr. G. K. Burgess, United 
upward thrust, and the resulting blow may tend to States Bureau of Standards, chairman; E. M. T. Ryder, 
stallize the wire. way engineer Third Avenue Railway, vice-chairman; 

'J'he Galveston-Houston (Texas) Electric R a ilway. C. A. Adams, director American Bureau of Welding; 
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H. M. Steward, superintendent of maintenance Boston 
Elevated Railway, and the writer. 

It should also be noted that the Engineering Asso-
• ciation has become a member of the American Bureau 
of Welding, with E. M. T. Ryder as its official repre
sentative, in order to further the important work which 
the bureau is conducting in its direction of the work of 
the welded rail joint committee. 
· The members of the general committee are: 

F. E. Abbott, consulting inspection engineer Lackawanna 
Steel Company. - · 

C. A. Adams, Harvard University, director American Bureau 
of Welding. 

E. 0. Ackerman, engineer of way Columbus Railway, Power 
& Light Company. 

G. K. Burgess, Bureau of Standards, Washington, D. C. 
Alexander Churchward, consulting engineer Wilson Welder 

& Metals Company. 
R. C. Cram, engineer surface roadway Brooklyn Rapid 

Transit Company. 
J. H. Deppeler, chief engineer Metal & Thermit Corporation. 
H. M. Gould, City of Detroit Department of Street Railways. 
H.F. A. Kleinschmidt, superintendent track welding depart-

ment Lorain Steel Company. 
C. F. Lederer, Metal & Thermit -Corporation. 
J. C. Lincoln, president Lincoln Electric Company. 
E. J. Mcllraith, superintendent of way Philadelphia Rapid 

Transit Company. 
J. K. Punderford, vice-president and general manager the 

Connecticut Company. 
E. M. T. Ryder, way engineer Third Avenue Railway 

System. 
William Spraragen, engineering division National Research 

Council. 
W. C. Starkey, chief engineer Ohio Brass Company. 
G. Wallace Smith, engineer San Antonio Public Service 

Company. 
H. M. Steward, superintendent of maintenance Boston 

Elevated Railway. 
H. L. Whittemore, Bureau of Standards, Washington, D. C. 
G. L. Wilson, engineer maintenance of way Minneapolis 

Street Railway. 
W. W. Wysor, chief engineer United Railways & Electric 

Company of Baltimore. 
F. A. Weymouth, sales metallurgist Bethlehem Steel 

Company. 
G. C. Estill, superintendent way and structures New Orleans 

Railway & Light Company. 
E. Vom Steeg, General Electric Company, New York. 
R. H. Dalgleish, chief engineer Capital Traction Company. 
H. H. George, engineer maintenance of way Public Service 

Railway. 
John H. Hanna, vice-president Capital Traction Company, 

Washington, D. C. 
C. S. Kimball, engineer way and structures Washington 

Railway & Electric Company. 
E. C. Price, the Indianapolis Switch & Frog Company. 
Jonathan Wolfe, assistant superintendent track and road-

way Chicago Surface Lines. 
H. A. Currie, the New York Central Railroad. 
D. D. Ewing, Purdue University. 
A. P. Way, American Railways Company. 

The general scheme of conducting the work, subject 
to such changes as may be made at the meeting of the 
committee, is as follows: 

1. Preparation of a bibliography and critical sum
mary of our present knowledge, including the gathering 
together of all available experience in this field. 

2. Consideration of the results of (1) and the laying 
out of specific experiments to be performed. 

3. The assigning of each of these experiments or 
researches to an appropriate laboratory, or in the case 
of field experiments to one or more appropriate operat
ing companies. These assignments would, of course, 
cover the men under whom these specific experiments 
will be conducted. 

So far the work of the committee has been financed 
principally by the American Bureau of Welding. The 

committee is without funds and it is hoped that 
various railway companies, together with the sev 
manufacturing interests, will contribute toward the 
pense of the work, either by furnishing test specim 
conducting field tests, laboratory experiments and t 
or with direct cash contributions. R. C. CRAlll, 

Engineer Surface RoadwaJ 

Motormen Need Knowledge as Well as 
Good P hysique 

To the Editors: 
I read with interest the letter from the Georgia 

way & Power Company, in the April 1 issue of 
ELECTRIC RAILWAY JOURNAL, concerning the selectio 
employees. From the viewpoint of a motorman I he 
ily agree with the points raised in that letter. If a 
has some physical defect he is a dangerous man aro 
any kind of railway. 

But there's something else just as important as p 
ical fitness-that is, knowledge. Knowledge as app 
to the motorman comprises three things: common se 
judgment and training. Over the first two the emp 
ing company has very little control, but over the last 
has, and here is where a good many fall down. 

Take, for example, two interurban electric r 
operating heavy trains. On the first the motormen 
required to take rigid air-brake and technical exam 
tions and the discipline is very strict as to opera 
rules. On the other no examination on air-brake 
other equipment is required and discipline on opera 
rules is very slack. 

Now which of these roads will come out better in 
end? I believe the first one, and it is my co 
tion that no electric road, particularly an interu 
can afford to get along without the air-brake exa 
tion. GEORGE w. BOOTH, 

Interurban Motorma 

Is Salesmanship in Transportation 
Possible? 

THERE are not a few railway managers who 
that salesmanship on the other fellow's pro 

may be all right and possible, but how can it appl 
their properties? Salesmanship such as evidenced 
lhe following appears to be possible anyway: 

"A traveling business man reports as follows: 
, a couple of weeks ago, I was very agre 

impressed by a conductor, who, when I thanked him 
information, replied with a smile, 'You're welco 

"In . . (another town) too, they seem to 
conductors who take an interest in passengers. 
conductor who carried me past my destination, sto 
the car, came to me and said, 'I owe you a fare. I 
carried you five blocks past your stop.' He then 
me a ticket (good for 8 cents) and told me wher 
stand to get the return car. 

"The conductor on the returning car was a sales 
also. I told him where I wanted to get off, descri 
the location as near a certain factory I desired to r 
and he not only told me where the corner was, but, 
was alighting, told me which way to walk to reach 
factory I was looking for. 

"I was impressed with the fact tliat while these 
homely acts yet they were acts which evidenced a 
instinct toward salesmanship.'' 



Equipment a~d Its Maintenance 
Short Descriptions and Details of New Apparatus of Interest 

to the Industry. Mechanical and Electrical 
Practices of All Departments 

New Double-Truck One-Man Cars 
in Bangor • 

x Light-Weight Cars Embodying All Safety Car Features 
Have Been Placed in Service by the Bangor 

Railway & Electric Company • 

BY HORACE B. BALDWI N 
llas tc r :ill ech a nlc Bangor Railway & E lectric Com panr, 

Bangor, l\1e. 

HE Bangor Railway & Elect ric Company has oper
ated fifteen Birney safety cars equipped with 

neral Elect ric type-258 motors since October, 1918. 
is operation has been very suceessful, but now as it is 
essary to purchase new rolling stock the officials 

ve decided to develop a light-weight double-truck car 
r one or two-man operation. This car can be used on 
her city or suburban lines, will weigh about 28,000 

Othe1· deta ils include A.E.R.E.A-E 2 standard axles, 
4 General Electric 258 Form C motors, K 35 HH con
trol, General Electric CP 27 B air compressor, Safety 
Car Devices Company full safety equipment provided 
with whistles, Root air-operated snow scrapers, oper
ators 14-in. foot gong, Keystone t rolley catchers and 
Cleveland fare boxes. Two sliding curta ins are pro
vided which inclose the end of the car a round the oper
ator. Simplex No. 3 t rolley bases, Golden Glow type 
S M 95 headlights and 22 Consolidated Car Heating 
Company's type 392 cross seat heaters are also used. 

SOME DETA ILS OF CONSTRUCTION 

The body is framed for thirteen windows on each 
side. The side posts are H in. x t"a in. tees which run in 
one continuous length from side sill to side sill, and 
thus form the carlines. The post spacing is 28¼ in. 

EXTERIOR OF N EW LIGHTWE IG HT CA il, ANO AT R IGHT V IEW SHOW! NG I NT ER IOR A NO l'I..AT FORM ARRANGE ME NT 

seat fifty-two passengers and be equipped with 
r motors of the same type as used under the 
ety cars. The same general construction and all 
s above the underframing will be standard with 
Birney cars. 
ix of these cars have been built by the Wason 
ufacturing Company. The first two cars were put 

service on Feb. 10, 1922, on the Bangor and 
pden line and will replace cars weighing 46,000 lb. 

he semi-convertible type seating for ty-four passen
' and equipped with four 40-hp. motors. During 
snowstorm of Feb. 16, 1922, these cars operated 
satisfactorily and we had no trouble in making the 

ning time. The company now feels that this type 
ar will prove as efficient in snow as the heavier 
car which it displaced. Some general 'dimensions 

he cars are given in the accompanying table. 
hese cars have the general appearance of an elon
d Birney safety car. The trucks are the Brill 77 

, specially designed for low floor, with 26-in. wheels. 

center to center except that of the extreme window 
opposite the door opening, which has a spacing of 
38½ in. The side sills are 3 in. x 3 in. x ·~ in. angles in 
one continuous piece from end sill to end sill. The 
cross sills are 4-in. 5¼ lb. channel, and the bolsters are 
of the truss type with plates of 8-in. x ~-in. and 8-in. x 
iHn. soft steel. Corner posts are pressed s teel. The 

GENERAL Dil\lENS IONS AND WEIGHTS OF CAH 

Length over bumpers : .......•..................... 4 0 tt. 3 In. 
Length ot platform . . • . • • • . • • • • . . . . . . • . . . . . . . . . . . . 4 tt. 9 In. 
Distance between bolster centers ............... . .• . . 20 ft. 1 In . 
Wherl baRe of truck . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . fi ft. H In. 
"'ldth over side sheets .................... , ........ 8 tt. 0 /, In. 
Width over all , .....•...............•............. 8 tt. 31 In. 
Height, trom track to top ot root . ................ . 1 ~ fl. I a In. 
Height from track to sill . . . . . . . . . . . . . . . . . . . . . . . . . . 2 tt. 21 In. 
Height trom track to top of Hoor.. . . . . . . . . . . . . . . . . . . 2 ft. 8 i'. in. 
Hc,lght from track to step . . • . . . . . . . . . • . . . . . . . . . . . . 16 In. 
Height from step to 11latform. . . . . . . . . . . . . . . . . . . . . . . I 51 In. 
,viclth over sl<le sheets ......................• , .... 8 tt. 0 / 1 In. 
, vtdth over all .••..•....... • ..........•........... R ft. 2i In. 
" 'idth ot door opening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ft. Si In. 
Width ot aisle ..•................................ 2 tt. Ol In. 
Ride post spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 tt. H In, 
,velght of c-,u body with ai r brake and con t rol equlpm<'nt..15,110 lb. 
Weight ot trucks ... . ... . .. . .......................... 9,100 lb. 
Weight of tour G. E.-258 Form C llotors ................ 4,450 lb. 
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' PLAN OF DOUBU:-TRUCK ONE-MAN CAR 

side sheets are :!\ in. thick patent level rolled steel in 
four sections, the belt rail is 2½-in. x ~-in. steel and 
the letterboard No. 18 steel. 

Vestibule top plates, hood rim, hood carlines, posts 
and ribs are of white ash. Dashers of No. 14 sheet 
steel in three pieces are used and platform floors are 
i -in. hard maple. The bumper is a 3-in. 6-lb. channel. 

The roof is of the plain arch type having ½-in. grooved 
poplar planking laid lengthwise, and covered with No. 8 
cotton duck laid in white lead. The car floor is double 
laid with the bottom half of i-in. clear spruce and the 
top half ¾-in. hard maple. The aisle flooring is covered 
with ! -in. corrugated rubber matting 18 in. wide, 
which extends to the middle of the vestibule floor. The 
steps are the folding type 34-in. x 10½-in. x H-in. 
maple fitted with a 3-in. special safety treads. 

Cherry has ·been used for the interior finish including 
the moldings. No headlining was used and the carlines 
and roof boards are white enameled. The interior of 
the car body below the belt rail is lined with -1-in. 
Agasote painted to match the cherry finish. 

There are 22 Brill "Waylo" type reversible cross 
seats having cherry slats, pressed-steel ends and pedes
tals. The longitudinal seat at the opposite ends of the 
car are also of cherry. 

The body panels and letterboard are painted Pullman 
green, the posts cream color and the sash mahogany. 
There are ten 23-watt lamps on each side of the car, 
two over each door and two in the illuminated signs, 
with 46-watt lamps in the headlights. The lower side 
windows are fitted with storm sashes for winter service 
and with window guards during the summer. 

An Inexpensive Armature Bearing Cap 

T HE New York State Railways, Rochester lines, is 
using a cap made of tin as a substitute for the 

counterbored cap sometimes used as a waterproof and 
dustproof covering for the 
outside ends of armatµre 
bearings. Trouble was ex
perienced with the usual 
type of cap falling off and 
becoming ·1oose when used on 
bearings that were worn, so 
that proper attachment could 
not be secured. The tin 
cap which is now used is 
stamped out and given a TIN DUST GUARD FOR 

ARMATURE BEARINGS 
. slight angular turn at the 

edges. In order to fasten the tin cap to the bearing a 
tapered slot is cut in the outside near the end. The tin 
is then crimped into the slot so as .to give a secure 
fastening. This is done by a tool at the same time that 

the bearing is turned to fit the armature shaft. 
the bearings require rebabbitting again the tin 
thrown away and a new one used. 

A method quite similar to this is used by the Kan 
City (Mo.) Railway and was described in the ELE 
RAILWAY JOURNAL for July 29, 1916, page 197. Ano 
methoq using a thin sheet steel disk which fits into 
end of the armature bearing is used by the Elm 
Water, Light & Railroad Company and was described 
the July 7, 1917, issue, page 23. 

Positive Switch Combined with Signal 
Provides Desired Protection 

AT A POINT where the track leads off the main 
fl of the Pennsylvania-Ohio Electric Company, 
serve the Haselton car shops at Youngstown, Ohio 
simple spring switch, normally set for main-line tr 
was formerly used. There are frequent car movem 
out of the shop yards 
onto the main line 
and mu ch trouble 
was had with split 
switches because the 
men were not careful 
to get the following 
trucks out clear of 
the s w i t ch before ~ 
starting back on the 
main line. To over-
come this possibility 
of trouble, a Bethle
hem safety switch 1 

stand which locks in 
both positions was 
installed. This is a 
switch stand which 
always revolves in 
one direction and 
which snap s and 
locks into the new 
position as soon as a SAFETY SWITCH STAND AT SHOP y 
car forces the switch TuaNouT EQUIPPED wITH MAIN 

ELECTRIC SIGNAL ll\.ERLOCK 
point over slightly, 
or as soon as pressure is applied to the switch s 
handle. This has completely overcome the split 
of the switch, for there is no dependence placed 
the spring to bring the switch to main-line position 
the switch point is locked positively in either one 
tion or the other. This makes it necessary for a 
bringing a car out on the main line to throw 
switch by hand before starting back on the main 
yet permitting movement through the switch onto 
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ain line without having to set it for the branch-off 
advance of the car. 
The installation of this type of switch necessitated 
me protection for the main line, for it will readily be 
en that the switch point might be left in the wrong 

ition for main-line traffic. This signal protection was 
eniously provided by A. B. Creelman, master me

anie. An ordinary control finger was mounted on the 
d connected between the switch stand and switch 
int and arranged to make connection with either one 
two contacts. Whert~he switch point is in the shop 
ck position, the connection lights a red signal, and 
n it is in the main 1ine position, the connection gives 

e green light· signal for main-line traffic. This simple 
tact mechanism was housed in a steel box located 

st in front of the switch stand, providing ample pro-
tion from the elements. · 

Practical Kinks from H~1mpton ,,, 
e of the Devices Which Have Proved of Great Assistance 

in l\laintenance Work Include a Hydraulic Portable 
Pinion ·Puller, Tank for Cleaning Various Parts 

and a Rig for Testing Circuit Breakers 

HE repair shops of the Newport News & Hampton 
Railway, Gas & Electric Company are in Hampton, 

adjoining the main offices and carhouse of the 
pany and are in attractive surroundings. There is 
ty of room to expand and the shops have light on 
sides. Perhaps it is because of these attractive 

rroundings that much original work in the way of 
proved methods of doing things has been developed 
the Hampton shops. 
A recent visit to the shops by a representative of 
s paper disclosed a portable pinion puller, operated 
the hydraulic process. The increase of power in this 

~ 

,J .,1i'I 
' 

FRAME ON \VHICH CIRCUIT BREAKERS ARE TESTED. 
IT CAN BE SET AT ANY ANOLE 

ice is such 'that a force of 50 lb. on the handle of 
puller will develop 40,000 lb. on the ram. A section 
a photographic view are given. 

n the operation of this puller oil or other liquid 
umped from the reservoir shown at the right in the 

tion through the small duct and valve into the ram 
mber, which is set to push against the end of the 
'ature shaft. An extension of the frame of the ram 

. ',._ 

CORNER OF \VOODWORKING llIILL--VARIETY l\IACHINE AT LEFT 

carries two collars with clamps to join them together, 
the outer collar having jaws to fit around the pinion 
to be removed. When the pressure is to be released, 
the liquid is allowed to flow back into the reservoir 
by the turn of a setscrew. The puller is the invention 
of C. W. Wood and E. C. Kelly, both connected with 
the railway company. It has b~en patented and has 
been placed on the market by the Electric Service 
Supplies Company. It has been in use in Hampton for 
about three years. 

In operation this pinion puller clamps o~er the pinion, 
pulls in a straight line and therefore can be applied 
to the ·armature without removing the latter from the 
motor. It has ample power to remove pinions of any 
size used in electric railway service and a few strokes 
on the operating lever are sufficient to start the most 
obstinate pinion. The jaws consist of two heavy steel 
castings held together by quick-acting clamps with the 
inside face machined to take - hold of new or badly 
worn pinions. These jaws are furnished in two sizes, 
which together take in the range of pinions in ordinary 
use. The pinion puller weighs approximately 50 lb. and 
is provided with a handle for convenience in carrying. 
As the puller"is portable it can be readily carried to the 
pinion to be removed. 

In the rear of the repair shop there is rigged up a 
small dipping tank for cleaning housings, bearings, 
brake hangers and other truck parts. The dipping 
tank is an old metal oil barrel heated with gas and 
resting on the carriage of a small chain hoist by which 
the parts are lowered into the tank in a wire basket. 
The company is using with success a cleaning mixture 
called "Oakite Platers' Cleaner," which has been found 
to clean metal parts three or four times as rapidly as 

SF.cTION OF HYDRAULIC PINION' PULi.ER 

lye and to last almost indefinitely if about 10 per cent 
a week of the cleaner is added to the solution. 

In the woodworking shop the company has recently 
inst_:1lled a machin~, illusttated i

1
~ _ the ac~ompa~!ing 
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photograph, which performs a ·great many functions. It-'• 
is a band saw, a trip saw, horizontal borer (used as a 
hollow chisel mortiser), a shaper and a joiner and has 
a planer attachment. It was made by the Sidney 
Machine Tool Company of Sidney, Ohio. 

In its electrical department the company has a rig 
for testing circuit breakers by which it is possible to 

REMOVING A PINION WITH HYDRAULIC PULLER 

duplicate the conditions, so far as position is concerned, 
of those in which the circuit breaker is placed on the 
car. It consists of a frame which can be set at any 
angle by means of a pawl and ratchet. After the 
circuit breaker to be tested is bolted to the frame, the 
latter may be set vertically or horizontally, at 45 deg. 
or at any other angle in which the circuit breaker is 
attached to the car. In this way the calibration of the 
breaker can be made more accurate than if the test 
was conducted only in the one position. 

During 1921 the company got a mileage from its 
brake shoes of 15,500 and from its trolley wheels of 
7,000. The mileage per failure last year was 5,800, or 
1.11 per cent of the cars operated. 

Window Wiper Speeds Up Operation 
SO MUCH trouble has been experienced by motormen 

when the glass window pane in front of them becomes 
obscured in bad weather that some. sort of mechanical 
window wiper is a necessity. The type shown in the 

MECHANICAL WINDOW WIPER IN MILWAUKEE 

accompanying illustration was developed in the Cold 
Springs shops of the Milwaukee Electric Railway & 
Light Company. This device permits the motorman to 
clean the outside glass surface without having to move 

from his custGmary place . ..,: He operates the device 1 
turning slightly the handle that is located on the insit 
window framing. The wiper, which is formed of 
rubber strip in a metal holder, moves radially in a ve 
tical plane across the glass surface. This holder 
attached to the outer end of an arm of roundbar ste 
which passes through the window framing. The devic 
is inexpensive, simple in construction and has bet 
installed on more than 1,000 cars of the Milwauki 
system. 

What's New from the 
Manufacturers 

Cost of Thermit Welds Reduced 
J\S A result of an investigation by the researc: 
fl department of the Metal & Thermit Corporatioi 
New York, to reduce the cost of Thermit welding, it Ju 
been found that economies amounting to 10 per cent < 
more can be made in regard to the amount of Therm 
requirecl to make a weld. These result from reduci11 
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*Din.meters shown above for pouring gates are mean diameters. In pracl 
these pouring gates should be tapered, bottom diameter being approxnnat, 
! in. less and top diameter appro:umately t in. greater than dimensions gi\'l!II 

the size of the collars or reinforcements of Therri 
steel, also from narrowing the gap and changing ti 
proportions of gates and risers. For instance, a weld t 

a 2-in. x 3-in. section, for which 40 lb. of railro 
Thermit used to be recommended, now can be made wi 
only 10 lb. of Thermit. On a 3-in. x 4-in. section, whe 
55 lb. was formerly recommended, 25 lb. only is need4 
providing the size of collar, width of gap and size 
the various gates are proportioned in accordance wj 
the dimensions now found best. 

The accompanying table gives the width of gap, wic 
and thickness of collar, size of gates and quantity 
Thermit which are now recommended in welding 
sections from 3 in. x 2 in. in size up to 7 in. x 7 in. 

I 

I 
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, New Syphon Sprayer, Gun ,.., 
HE accompanying illustration shows a form of 
syphon sprayer for cleaning and applying liquids 

various kinds by means of compressed air. This is 
ing introduced under the trade name of "Perfection 
gine and Machine Washer," by M. W. Bailey, New 
rk, N. Y. The com
te equipment in
des 6 ft. of oil
of flexible metal 
se, an air hose 
le, steel nozzle, 

d 12-in. extension 
le. The gun is 

e d for applying 
d preservatives, SYPHON SPRAYER GuN 

ticides, creosote, 
n paint, whitewash, etc., or wherever a syphon 
ayer can be used to advantage. Several electric 
lways are using the gun for cleaning gear cases 

truck parts. 
he gun is operated by pressing the valve button and 

irect spray follows. The air pressure has a tendency 
break the oil or solvent into a fine spray which is 
ctive for cleaning. 

Lead Alloy Bearing Metal Developed 
'HE United Lead Company has brought out an elec-

trolytically produced calcium-barium-lead alloy that 
is claimed possesses all the requisites of a good 
ring metal. Frary metal, as it is called, is said to 
•e good anti-frictional properties, since it retains 
ely the characteristics of lead in respect to plas

ty. It is claimed that the property of this alloy of 
ntaining its hardness and strength at high tempera
e makes it a successful bearing metal. Its high 
ting point also partly accounts for this. The manu
urers say that it has the greatest hardness com
ble with the necessary plasticity, but this hardness 
uch less than that of an axle or shaft so that in 
of a dry bearing the axle is not scored, but the 

ring metal itself suffers. Under working conditions 
metal gradually develops fibrous structure and will 
a very high polish under the revolving action of 

shaft and lubricant. , 
he pouring and molding practice with Frary metal 
ot different from that of any other bearing material. 
principal physical characteristics are as follows: 
sile strength, 13,000 lb. per square inch; hardness, 
to 30 Brinell; specific gravity, 11; melting point, 
deg. F.; pouring temperature, 800 deg. F.; resistiv-
188 ohms per circ.mil-ft. The tensile strength of 
nary babbitt metal is about 10,600 lb. per square 

number of electric railways are already using this 
bearing metal on some of their cars. The accom
ing table gives some results of bearings that 

aapolia & Cincinnati Traction Company ..... , .... , .... ., .... . ........ . . . 
& Lake Erie Traction Company ....... .... .. ............. .. .. , . . •.... 

ork, Westchester & Boeton ............. .. . ......... , .............• _ . . . 

'3'~~~{:~~~;~~~:: :::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
ork, New Haven & Hartford Railroo.d .. ..... . .................. . 

iwt include two pony trucks. 

were removed from service for inspection. ,All of these 
presented a smooth, shiny surface and none had worn 
down to the point requiring recasting. The remaining 
bearings of the various sets are still in use. 

Light, Self-Contained Gasoline-Motor 
Air Compressor 

For War Work in Drilling with Air, Etc., an Italian 
.Automobile l\lanufacturer Developed a Novel Type 

of Compressor Which Has Now Been .Made 
Available for General Use 

DURING the war the Diatto Automobile Company of 
Italy was called upon to produce a light, portable 

air c_ompressor with automobile gasoline-engine drive. 
The experience thus gained has been utilized in a peace
time machine of this type which is now being manufac
tured in more than one country of Europe. 

The machine consists essentially of four cylinders in 
one block, two being engine cylinders and two compressor 
cylinders. Their pistons are connected to the same 

CROSS-SECTION OF DIATTO GASOLINE
MOTOR COMPRESSOR 

A-Radiator. B-Anglc-lron frame. C-Oasollnc tank, D
Fan. E-Compressed-alr chamber. F--011 case. G, G-Cam
operate<l air Inlet valves. H. H-Automatlc air t,Utlct valves. 
J,, Ir-Compressor cylinders. K., Kr-Motor cylln<ler3. 01, 0..--
A Ir Inlets to compressors. P-Water circulating pump. R 
Crankshaft. S-Oil strainer. V-Flywheel. 

crankshaft, which carries a flywheel and a starting 
crank, and the engine valves are controlled by means of 
a camshaft. The engine as a whole is cooled by means 
of an automobile radiator and fan, and a pump is provid
ed to circulate water around the compressor cylinders. 

In the wartime and present designs portability has 
been a prime consideration, both as regards lightness 
and convenience of taking apart and assembling. The 
compact construction and the high engine speed (nor-

Number of 
Bearings 

8 
8 
8 
8 
8 
4* 
8 

Total 
Weight of 

Car 
102,000 
63,200 

120,000 
69,620 
66,000 
34,400 
23M◄O 

l.!aximum 
Speed 

l\I.P.11. 
80 
35 
42 
so 

Mileage 
77,635 
37,296 
68,017 
19,922 
40,000 

9,126 
102,947 

Time J...o88 in 
in Uae. Weight, Type of 
Months Ounces Bearings 

II 7 ■olid 
8 solid 

13 
ii, 

lined s aolid 
Sl 

.ii> 
■olid 

21 aolid 
26 lined 
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mally 1,500 r.p.m.) make lightness possible, and the gen
eral mechanical design favors the other advantages 
·mentioned. 
· In the standard size _described in the Jan. 28 issue 
of the Genie Civil, Paris, the m~tor-compressor unit 
weighs 794 lb., and is 4 ft. 1 in. long and high. When 
taken apart it consists of the motor compressor proper, 
weighing 254 lb., and three other pieces weighing from 
175 lb. to 200 lb. each. It produces a pressure of 120 lb. 
per square inch, and can deliver over 50 cu.ft. of air 
per minute against this head. The unit can be mounted 
either on skids (a construction covered by the weights 
mentioned above) or on a wheel truck. 

New Crane Truck for Shop Use 'THE Elwell-Parker Electric Company, Cleveland, 
· Ohio, has recently developed a new electric truck 
, equipped with a revolving counterbalanced crane of 
unusual length. It is particularly adaptable for 
handling supplies in storerooms and in storage yards, 

;·as well as for serving various machine tools in railway 
machine shops. 

The heavy vertical steel column has a long bearing 
in a pedestal which is bolted to the steel platform on the 
truck and supports a 12-ft. boom which may be racked 

CRA:NE TRUCK SERVING SHOP MACHINE 

in or out by the operator without leaving the driving 
position. The hoist is operated by a separate motor 
direct connected to an inclosed hoist mechanism. The 
controller is located on the dash in front of the crane 
operator. The hoist is mounted on a steel frame which 

-houses the batteries, hoist and motors, all acting as a 
-counterbalance. A special trip switch mounted on the 
front battery box stops the inward motion of the 
boom as set. 

The crane is designed to pick up 1,000 lb. at an 8-ft. 
outreach, or with outriggers in position it will handle 

-3,000 lb. at 6-ft. crutreach. The truck is equipped with 
21½-in. x 3½-in. drive wheels and 15-in. x 3½-in. trailing 
wheels, all four of which steer. A coupler is furnished 
on the rear to permit using the unit for intermittent 
tractor service if occasion demands. Motors, differen
tial worms, wheels and crane-pillar columns are all fitted 
with ball bearings. A single battery furnishes power 
to propel the truck as well as to operate the crane. 
The truck has a carrying capacity of 3,000 lb. One of 
the smaller though important details is the attachment 

-..or charging plug. Each battery is equipped with the 
receptacle end of this plug. 

Weighting Lanterns to Keep Them 
in Position 

THE accompan 
ing illustratii 

shows a lantern f 

· tached to a Dt1 
Sentry lanter 
holder. This hold 
is built of iron a 
weighs 6 lb. A te 
sion spring is J)i 
vided in the base 
that it will fit a 
size l a n t e r n. 
socket is also p1 
vided for the i 
tion of the stan 
for a red flag if , 
sired. The use 
this holder prev 
lanterns from be 
overturned by w 
or storm and a 
prevents br 
Wherever r a i I w-

construction or rep"air work requires a guarding r 
such a hoider will be found of value. 

New Electric Chain Hoist Attachmen 

THE accompanying illustration shows a new 
trically driven attachment designed so that it 

be suspended in the bight of the operating chain 
·hand hoist. It has a capacity to overhaul 138 ft. of 
chain per minute and a chain pull of 130 lb. This gi 

ATI'ACHMENT FOR 
OPERATING CHAI!'r 

HOIST 

a load-lifting speed of approximately four times 
obtainable by hand power. The machine weighs 1 
It is being placed on the market by the New J 
Foundry & Machine Company, New York, N. Y. 

'Improved Concrete Mixing Machin 

T HE Foote Company, Inc., Nunda, N. Y., is bri 
out a new model paving mixer, 21-E. Thi 

model is similar to the old type 21-E, except tha 
6 in. longer in tread and frame construction and 
larger capacity drum. The new machine is rated 
same capacity as the previous type, but will have 
plus capacity. 
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named two were present by invitation. 

American Association News 
The first day was taken up with 

meetings of sub-committees, in formu
lating reports for consideration by the 
committee as a whole on Thursday. 

Recent Engineering Association 
Committee Gatherings 

rHESE days are busy ones for the 
Engineering Association commit

~s. The committee on way matters 
fet March 29 and 30, as reported in 
e April 8 issue, page 605. Last 
eek's meetings are covered below: 

BUIWINGS AND STRUCTURES 

The committee on buildings and 
tuctures met at the offices of the 
ncinnati (Ohio) Traction Company 
April 3. In attendance were: Frank 
Miller, Louisville Railway, chair

lD; E. H. Berry, Cincinnati Traction 
mpany; J. R. McKay, Indiana Serv-

Corporation, and L. C. Mayer, 
irk Railways. 
(>n the subject of shop layouts, blue 
ints and data furnished by N. E. 
exler were examined and referred to 
~ appropriate sub-committee for di-
1,t. Similarly, other assignments 
re referred to sub-committee chair
n, all of whom will forward their re
•ts to Chairman Miller by May 1. 
e committee was also apprised of the 
~r of the railways bureau of the 
rtland Cement Association to fur
h accurate information on cement 
i concrete. The next meeting was 
ointed to be held in Pitsburgh dur-
the first week of June. 

POWER DISTRIBUTION 

~ two-day meeting of the committee 
power distribution was held in New 
k City April 3 and 4. Chairman 
B. Rosevear, Public Service Rail

•, presided and present also were 
following: J. R. C. Armstrong, 

,oklyn City Railroad; C. C. Beck, 
o Brass Company; H. S. Burd, Na
al Conduit & Cable Company; C. A. 
cher, Westinghouse Electric & 
llufacturing Company; R. W. Eaton, 
lie service engineer, Providence, R. 
L. F. Griffith, Little Rock (Ark.) 
way & Electric Company; H. D. 

vks, Anaconda Copper Mining Corn
y; Adrian Hughes, Jr., United 
ways & Electric Company, Balti-

• e; F. McVittie, New York State 
ways, Rochester; H. S. Murphy, 
adelphia Rapid Transit Company; 
Hall Roosevelt, General Electric 

,. pany; F. J. White, the Okonite 
1l pany. 

r. Rosevear reported regarding the 
Prence on overhead crossings held 

• 1 r the auspices of the American En
ering Standards Committee. (See 

~ PTRIC RAILWAY JOURNAL, March 11, 
-~ , pages 393 and 414.) He said that 

teering committee appointed at the 
~rence, on which the American As
tion has but two representatives, is 

Ill dering the inclusion of Part 4 of 
:.,j ~ational Electric Safety Code. An 
) ~ will be made to increase the rep

I Jtation of the association. 

The subject of wheel contours was 
The chairman also called attention first discussed by the full committee. 

to the importance of co-operation with R. C. Cram and V. Angerer, represent
other associations regarding inductive ing the committee on way matters, took 
interference and the committee re- part in this discussion. The equipment 
ferred his suggestion to the executive committee concluded that standard con
committee. , tours for chilled iron wheels should be 

In the same general field the follow- prepared for presentation in the annual 
ing motion was passed: report and that certain additions and 

We recommend to the executive commit- modifications should be made to the 
t ee that by means o! letters to comi,a ny flange contours for steel wheels. As to 
m embers, publicity In A era, or any other the recommendation of the way com
available methods, member compa nies be 
r equested to co-operate In keeping the as- mittee for a curved contour of wheels, 
sociatlon advised of pending or contem- th · t 'tt f It th t ·t 
plated action by public authorities In estab- e eqmpmen commi ee e a I 
llshing Jaws or regulations In eng ineering would be impracticable to turn wheels 
matters affecting construction or opera- to the contour recommended and, 
tlon; also that association headquarters 
should be similarly advised regarding further, that wheels as actually turned 
pending or contemplated es tablishment of to contours now recommended differ 
recommended practices or sta ndards by as-
sociations or others. very slightly from the new contour 

In regard to the activities of sub- proposed. 
committees which are studying subjects The sub-committee on helical gears 
already referred to the A. E. S. C. it presented a compilation of answers 
was voted that they co-operate actively received to a questionnaire on this sub
with representatives of the Engineer- ject. The information received by the 
ing Association on A. E. S. C. com- questionnaire method was considered to 
mittees. be of insufficient value to warrant its 

The wear and the composition of continuance. To arrange for more def
trolley wire were extensively dis- inite and accurate information, it was 
cussed by the committee and arrange- suggested that the representatives of 
ments were made to secure experi- the General Electric and Westinghouse 
mental data. The A. S. T. M. will be Companies submit a list of questions 
approached, also, with a view to agree- which will aid in bringing about a clear 
ment on a joint specification. understanding of conditions, for con-

The 1921 report of the American sideration at the next meeting. 
Committee on Electrolysis was next The subject of trolley contact devices 
discussed, and arrangements were was discussed and some replies to a 
made to co-ordinate, through Mr. questionnaire which had been sent out 
Hughes, the comments of the way, were examined. The replies received 
power generation and power distribu- so far are insufficient for definite con
tion committees. clusions. The chairman of this com-

Finally Mr. Roosevelt reported on mittee will tabulate answers as they 
the plan for a thesis on the automatic are received and submit recommenda
substation, to include average data se- tions with his report at the next meet
cured by canvass as applied to a ing. 
special case 'of urban transportation. A very complete report was given by 

EQUIPMENT COMMI'.M'EE 

A two-day session of the equipment 
comBJittee of the Engineering Asso
ciation was held in New York April 
5 and 6. Those present were R. H. 
Dalgleish, Capital Traction Company, 
Washington, D. C., chairman; Daniel 
Durie, sponsor, West Penn Railways, 
Pittsburgh, Pa.; W. S. Adams, the 
J. G. Brill Company; H. A. Bene
dict, Public Service Railway of New 
Jersey; L. J. Davis, Brooklyn City Rail
road; J. L. Gould, Wilmington & Phila
delphia Traction Company ; Stuart 
Hazelwood, Midvale Steel & Ordnance 
Company; J. M: Hipple, Westinghouse 
Electric & Manufacturing Company; A. 
J. Miller, Association of Manufacturers 
of Chilled Car Wheels ; M. O'Brien, 
United Railways of St. Louis; E. D. 
Priest, General Electric Company ; P. 
V. C. See, Northern Ohio Traction & 
Light Company; C. W. Squier. ELEC
TRIC RAILWAY JOURNAL; R. w. Steiger
walt (representing C. F . W. Rys), 
Carnegie Steel Company; A. Scheer, Jr., 
Public Service Railway, and N. B. Trist, 
Carnegie Steel .Company. The last-

the chairman of the sub-committee on 
possible revisions of existing stand
ards and specifications. The recom
mendations included allowance for press 
fit for solid gears, a flange of the gear 
seat on axles, additional wheel con
tours and fillets for standard axles and 
journal bearings. The recommenda
tions decided on will be incorporated in 
the final report to be submitted at the 
next meeting, which will be held the 
latter part of May. 

PURCHASES AND STORES 
A meeting of the committee on 

purchases and stores of the Engineer
ing Association, held in New York 
City, on April 7, was attended by W. 
H. Staub, United· Railways & Electric 
Company, Baltimore, Md., chairman; 
William C. Bell, Virginia Railway & 
Power Company ; J . F . Fleming. Capi
tal Traction Company ; C. A. Harris, 
Pittsburgh Railways , and W. S. Stack
pole, Public Service Railway of New 
Jersey. The subiect of proper methods 
of taking periodical inventories with a 
view to adopting standard forms was 
discussed in considerable detail. The 
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iwmmittee concluded that t he inventory ment, accompanied by variou,; forms 
prob'.em is closely associated with the used, showing in detail the methods 
work of the accounting department and used by his company. In addition each 
that ~eneral procedure is difficult to member will undertake to obtain similar 
formulate. To provide information as statements from several companies in 
to various deta ils in taking inventories , his immediate vicinity. In this way a 
it was decided that each member of large amount of information will be 
t he committee should prepare a state- obtained for study and decision. 
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Schedule of the C.E.R.A. Cruise 

SUPPLEMENTING the announce
ment of the six-day summer cruise 

of the Central Electric Railway Asso
ciation, given in the issue of this paper 
for March 4, page 375, is the following 
detailed schedule, which has just been 
announced: 

SCHEDl'LE FOR C.E.R.A . CRUISE
STAN DARD CENTRAL Tl!IIE 

East Bound 
Lve. Chicago Sunday 
Arr. Bent.on Harbor Sunrlay 
J.ve. Benton Ha rbor l-unday 
Arr. Mackinac l\londay 
Lve. 1\lackinac l\l ond ay 
.-1. rr. D etroit Tuesday 
J.ve. D etroit Tuesday 
Air. T oledo Tuesday 
Lve. T oledo Tuesday 
Arr. Clenland Tuesday 

West Bound 

10:00 a.m. June 25 
2:00 p .m. June 25 
3:00 p.m. June 25 

I I :00 a .m. June 26 
I :00 p.m . June 26 
8:00 a.m. June 27 
8: 15 a .m. June 27 
1:15 p .m. June 27 
I :30 p.m. June 27 
8: I 5 p.m. June 27 

Lve. Cleveland Tu.,.day 8:30 p .m. June 27 
Pass Detroit Wednesday 6:00 a .m. June 28 
Pass Port Huron Wednesday 12:00 noon June 28 
Arr. Charlevoix Thursday 7:00 a.m. June 29 
Lve. C harlevoix Thursday 9:00 a.m. June 29 
Arr. Traverse City Thursday I 2:00 am. June 29 
Lve. Traverse City Thursday 2:00 p .m. June 30 
Arr. !llacatawa Friday 6:00 a. m. June 30 
J.ve. :\lncat awa Friday 6:30 a.m. June 30 
Arr. Benton Harbor Fr iday 10:00 a .m. June 30 
Lvr. llt'nt on Harbor Friday 11;30 a.m. June 30 
Arr. Chicago Fr iday 3:30 p.m. June 30 

For the accommodation of members 
of the party who desire to board the 

ROUTE OF T HE C.E.R.A. CRUISE 

s teamer at Chicago on Saturday even
ing, June 24, arrangements have been 
made for them to do so after 6 o'clock 
and have breakfast on the boat Sunday 
morning at a nominal price. The cost 
of the complete trip will be $65, and 
parts of the trip may be taken at ap
propriate rates. Members of the asso
ciation may invite friends to accom
pany them on the trip, but these must 
be specially invited and tickets for them 
secured through the member extending 
the invitation. 

The committee on arrangements for 
the cruise comprises S. D. Hutchins, 
chairman; John Benham, secretary; 
James H. Drew, Carlos Dorticos and 
Harry L. Brown. 

Iowa Association to Meet June 23 

T HE annual meeting of the Iowa 
Electric Railway Association will 

b£: held at the Inn Hotel, Lake Okoboji, 
on Friday, June 23. The morning will 
be taken up with technical discussions 
and the afternoon with entertainment. 

The meeting will be held immediately 
after the annual meeting of the Iowa 
Section, National Electric Light Asso
ciation, and at the same place. 

A. S. M. E. Addresses Are 
Broadcast 

0 N APRIL 4 messages to engineers 
of America, by President Dexter S. 

Kimball and Secretary Calvin W. Rice, 
of the American Society of Mechanical 
Engineers, were broadcast from the 
General Electric Station, Schenectady. 
The messages were heard at points 
as widely distant as San Francisco, 
Havana and the City of Mexico. 

Conference on Association Waste 

AT THE last meeting of ,the executive 
committee of the Society for Elec

t r ical Development a committee was ap
pointed, consisting of C. L. Edgar of the 
I<;d ison Electric Illuminating Company 
of Boston and E. W. Rockafellow of the 
Western Electric Company, to be 
known as its conservation committee. 
The purpose of this committee is to act 
with similar committees from other 
national associations in the electrical in
dustry and avoid duplication of effort in 
their activities. An invitation has been 
extended by the society to these other 
organizations to appoint a similar repre
sentation to serve on a joint committee 
to discuss and define the most construc
tive and logical fields of effort for each 
association and effect an agreement 
which will eliminate overlapping and 
waste of resources. 

It is hoped by the society that the 
other associations will appreciate the 
importance to the industry of the ful
fillment of this plan and will respond to 
its invitation promptly and enthu
siastically. It believes there is a 
steadily increasing tendency to criticise 
existing conditions, and any conserva
tion of effort in association work will 

be reflected in an ,:..appreciable dir 
saving to the industry as a whole a 
increased efficiency and productivity 
all co-operative effort. 

Standardization of Paving Brie 

T H E National paving Brick J\la 
facturers' Association has sent Ol 

a report of progress in the eliminati 
of unnecessary types and s izes of pa 
ing brick. The movement is a result c 
the effort of Secretary Herbert Hoovc 
to eliminate waste in industry . 

. On March 27 there was held in W 
ington the first meeting of a pern1a 
committee, representing producers at 
buyers, which was appointed at a pr 
liminary meeting held Nov. 11, 1921. 

The permanent committee organi 
by electing E. J. Mehren, editor of 
gineering News-Record, as chair 
and H. R. Colwell of the Depart 
of Commerce as secretary. Organ' 
tions were represented as follows: 
A. Hull, Bureau of Standards; Will 
Blair, American Society for Tes 
Materials; Col. R. Keith Compton, 
erated American Engineering Socie 
M. B. Greenough, National Pa 
Brick Manufacturers' Association; 
C. Herrick, American Association 
State Highway Officials; E. W. J\f 
lough, Chamber of Commerce of 
United States; V. 1\1. Pierce, Un 
States Bureau of Public Roads, an 
A. Durgin, chief division of simpl 
practice, Department of Comm 
The American Society for Muni 
Improvements was represented 
Colonel Compton in the absence of 
Fiske, the society's ref:,"Ular delegat 

The committee was informed that 
following organizations already 
formally approved the first eli 
tions, reducing the number of 
sizes and types from sixty-six to el 
National Paving Brick J\lanufactu 
Association, American Associatio 
Sta te Highway Officials, American I 
tute of Architects, American Ce 
Society, Engineers' Club of C 
bus, American Society of Civil 
neers, and the Departments of Ag 
ture, Commerce, the Interior, the 
and War. 

After considering new data 
total shipments of vitrified bric 
1921 the committee voted unanim 
to eliminate the following sizes: 
cal fiber lug, 3 x 4 x 8½ in.; ve 
fiber lug, 3½ x 4 x 8½ in.; wire-c 
Hillside, 3½ x 4 x 8½ in.; 
3! X 3} X 8½, 

The following remain as the 
recognized types and sizes: Plain 
cut, 3 x 4 x 8½ in.; plain wire-cut, 
4 x 8½ in.; repressed lug, 3½ x 4 
in.; wire-cut lug, 3½ x 4 x 8½ in.; 
cut lug, 3½ x 3½ x 8½ in.; wire-cu 
3½ x 3 x 8½ in.; repressed Hillside 
4 X 8} in. 

The committee decided that wit 
eliminations it had proceeded as 
was desirable until there are f 
reactions from producers and co 
ers. It was therefore concluded t 
further eliminations would be 
sidered until March 23, 1923, whe 
on 1922 shipments will be availa 
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Compromise in ~ew Orleans 
raluation of $44,700,000 and Rate of 

Return at Seven and One-half 

be reinvested in the property; no stock 
dividends to be declared and the rate of 
cash dividends to be limited. T}le re
turn to be limited. 

Plans Wage Cut 
Wage Reductions of Detroit United 

Railway !\lay Approximate Ten per 
Cent If Men Ueject Arbitration per Cent Sustained 

The Commission Council of the City 
f New Orleans, La., and the represen
atives of the security holders of the 
ew Orleans ~ailway & Light Company 
ompromised their differences on April 
, and the Commission Council by a 
ote of 4 to 1 (Mayor McShane dissent
g) approved the settlement reached 

y the conferees. Under the rules of 
roced.ure in the City Council, the 
rnpromise ordinance will have to lie 

ver for another week before it is 
nally formally ratified. Every provi
on in the agreement reached last fall, 
hen the conference was interrupted 

court order, was sustained by the 
ommission Council, except that pro
sion placing a rate return upon new 
oney to be added for improvements 
d extensions of the service. 
The valuation is placed at $44,700,000 
d the rate of return on both old and 
w money is fixed at 7½ per cent. 
re for school children over which the 
ferees had some dispute was left 
hanged unless conditions in the fu
c will warrant a lower rate of fare. 
S. Hecht, president of the Hibernia 
tional Trust & Savings Bank, chair
n of the 4½ per cent bondholders, 
ough whose efforts the compromise 
s very largely brought about, with 

aid of G. M. Dahl, vice-president of 
Chase National Bank of New York 

, and C. C. Chappelle, was greatly 
ed over the agreement reached, de-

rinir that the settlement was fair 
to the city and to the security 

lers. 

ADVANTAGE OF AGREEMENT CITED 

ommissioner Paul Maloney, of the 
artment of Public Utilities, sum
izing some of the advantages which 
accrue to New Orleans as the re
of the compromise, said that under 

agreement the president of the New 
ans Railway & 1Light Company 
t live in New Orleans, and two
s of the board of directors must 

Orleanians; securities cannot be 
without the approval of the Com

ion Council; the transfer system is 
ntinue; the Council is to have ac
to the books and supervise the 

ations of the company; real estate 
d by the company and not needed 
be sold and the proceeds put into 
ment; the city to have a perpetual 
n to purchase the properties; one
of a reserve fund of $300,000, set 
early, to be reinvested in the prop
and the other half in liquidating 

bonds; all dividends in common 
at the time of reorganization to 

A great deal of time will have to be 
expended before reorganization may 
be effected, according to H. lieneres 
Dufour, counsel for the New Orleans 
Railway & Light Company. The first 
thing to be done will be to bring fore
closure proceedings by the holders of 
the 4½ per cent bonds for default 
on interest. This action will have to be 
taken by the New York Trust Company, 
trustee for the bondholders. After the 
filing of the bill of foreclosure , Special 
Master in Chancery D. B. H. Chaffe 
will have to call a hearing to take 
testimony on which he will base his 
,formal report. Twenty days must then 
intervene before a decree of fore
closure is entered. The court will then 
order the property to be advertised and 
sold, when the bondholders will step in. 
With the filing of the master's deed, 
which will be the title to the property, 
transfer will be made to the purchaser's 
nominee, which will be the new com
pany. 

The receiver will then step out. The 
new company will then elect its officers, 
issue its securities and reduce the rates 
of :(are and gas. The bill of foreclosure 
will probably be filed by the end of the 
present month. 

Wage Dispute Hearings Begin 

An effort is being made by the Detroit 
United Railway to reduce the wages of 
its motormen and conductors, and al
though difficulties are anticipated where 
the company and city are operating 
cars on the joint agreement, city offi
cials believe the difficulties will be set
tled as they are confident that the elec
tors will vote to take over the Detroit 
United Railway when the matter comes 
up next Monday, April 17. No reduc
tion in wages of municipal street ear 
employees i~ planned by the city. A 
conference has been arranged and the 
question will probably be settled by 
arbitration. The wage agreement en
tered into last May between the Detroit 
United Railway and its employees pro
vides for arbitration of wage disputes 
and both the company and the employ
ees have signified their willingness to 
arbitrate at the present time. 

CUT NOT EXPECTED 

Although the present agreement holds 
only to May 1, 1922, the employees did 
not expect a further reduction of wages 
at this time as a cut was accepted la.;;t 
year. According to W. D. Mahon, pres
ident of the Amalgamated Association 
of Street and Electric Railway Em
ployees of America, either party has 
the privilege of demanding a readjust

Presentation of arguments by both ment of wages once a year by serving 
parties to the wage dispute between the notice of its desire on April 1, and Mld
Indiana, Columbus & Eastern Traction ing hearings by May I. 
Company and its trainmen was ex- It is understood that two questions 
pected to consume three days in the will be considered, the wage scale and 
hearings which began before the board the question of overtime work. Al• 
of arbitration at the company's offices though information was not given out 
in °8pringfield, Ohio, April 13. At the as to the extent of the reduction that 
conclusion of the arguments, the board the company would ask, it was inti
of arbitration will endeavor to arrive at mated that if the men rejected the arbi
a decision, by which both sides have tration a scale of 43, 46 and 49 cents 
agreed to abide. an hour would be enforced. The present 

Employees of the company are being scale is 55, 58 and 60 cents an hour. 
represented by James Largay, an These rates are paid to men after serv
official of their union, while the com- ice of six months, nine months and 

,pany is being represented by Receiver one year respectfully. It is believed 
J. H. McClure and Attorney Paul C. that the company will in1'ist on a cut 
Martin. Pending the adjustment of the of about 10 per cent. 
controversy, the company is paying 45 With the carrying out of the purchase 
cents an hour to the trainmen, a re- plan, the city will hold complete control 
duction of 4 cents from the former of the transportation situation in De
scale, and the rate which the company troit after May 15. Any differences 
seeks to continue. Up to last August can then be settled and wages for all 
the trainmen were receiving 60 cents an municipal owned employees fixed. The 
hour. Detroit United Railway will have its 

The three members of the arbitration interurban employees to deal with. 
board are S. D .. Hutchins of Columbus, According to Ross Schram, assistant 
representing the traction company; · general manager of the Detroit · 
George Rightmier, professor of law at Municipal Railway, municipal em
Ohio State University, Columbus, um- ployees are now averaging about $32 
pire, and C. W. Rich of Springfield, weekly. Mr. Mahon stated that about 
representing the men. 1,000 interurban employees of the De-
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., "J .,..-,1 •• t• .. 
troit United Railway do not receive that 
much and the company's reduced opera
tion has reduced the amount of work 
for the men. 

It has been announced that the prop
erty of the Detroit Municipal System 
has been put on the assessors' books as 
valued at $10,000,000 as compared with 
the valuation of $1,000,000 one year ago. 
The Detroit United Railway property 
is assessed at $21,000,000 and if the 
system is taken over by, the voters, this 
valuation will be revised by the board 
of review. 

Wage Agreement Reached 
Old Rates of Pay .. Likely to Continue 

for Year in Rochester, Syracuse 
and Utica 

Representiitives of the employees of 
Rochester, Syracuse and Utica and 
representatives of the New York State 
Railways, operating the properties in 
each of t}:lese cities, reached an agree
ment on April 12 for the year that will 
begin May 1. The agreement is sub
ject to ratification by the members of 
each of the three divisions, and James 
F. Hamilton, president of the New York 
State Railways, must be notified of the 
action of the men by' April 20. 

WAGE SCALE UNCHANGED 

The agreement reached on April 12 
leaves the wage scale the same as fixed 
in the existing contract. It provides for 
a separate contract for each of the 
three cities, and there are slight modi
fications in the working conditions .for 
each city. 

The contracts will be somewhat sim
plified, but will mean virtually the same 
to the men as does the one existing 
contract that affects all three cities. 

The present wage scale varies from 
49 cents to 53 cents an hour, according 
to length of service. · The agreement 
reached on April 12 provides for a 
seven-day week of from nine to nine 
and one-half hours a day, according to 
the schedule of the various lines. It 
was pointed out that there is a large 
"extra" list at each carhouse and that 
an employee can take any day off he 
desires. Some of the men work only 
five or six days a week, while others 
work seven days. 

In Schenectady the trolley employees 
held a meeting recently to discuss the 
action of the Schenectady Railway in 
notifying the union that the company 
did not intend to enter into a new 
agreement with the association May 
first. The company maintains the 
position that it had decided upon 
such program because of the financial 
losses suffered by the company due to 
situations brought about by the asso
ciation because of unwise leadership. 
This criticism is directed against the 
union officials Walter Walter, president 
and Michael Ward, business agent. 

MEN INDORSE THEIR LEADERS 

It would appear that in Schenectady 
the attitude of the traction company 
will be to make a personal issue of the 

leaders of the union, the same as was 
the policy of the United Traction Com
pany last year in Albany. In spite of 
the criticism by the company the union 
passed a vote of confidence in its 
leaders. Mr. Ward stated he expected 
to hear from James F. Hamilton of 
Rochester at an early date in relation 
to a date for a conference between the 
men and the company officials. 

Hearings Concluded 
The New York Transit Commission 

on April 12 completed its hearings on 
the service given by the Interborough 
;Rapid Transit Company, New York, 
N. Y., which were begun several weeks 
ago when the overcrowding in the rush 
hours in the subway became a cause 
of general alarm. New orders will be 
prepared by·· experts of the commission 
which lnterborough officials claim will 
be accepted unless they are considered 
too drastic. 

Franchise End Provided 
in Ordinance 

An ordinance terminating the fran
chise of the Kentucky Traction & 
Terminal Company, Lexington, Ky., in 
Winchester is· now before the Board 
of Commissioners. The terms of the 
contract under which the franchise is 
to be terminated provide that the rail
way company is to pay to the city of 
Winchester the sum of $4,000. 

The company is to remove certain of 
its tracks and to bear the expense of 
paving these streets for the space be
tween rails of the track and a distance 
of 18 in. on either side of the track. 
The track on Main Street is assigned 
to the city of Winchester. 

The franchise was granted to the 
traction company on Aug. 21, 1906, 
and would have terminated on Aug. 26, 
1926. 

Officials of the company already had 
announced their intention to cease 
operating the local railway system with 
the termination of the franchise. By 
terminating the contract now, the com
pany will riot have to lay tracks on 
streets which the city is paving only 
to tear them up at the end of four 
years. 

Gary Motormen Given 
Vacation Bonus 

Five days vacation with pay has 
been awarded to each of forty-six train
men of the Gary (Ind.) Street Railway 
for having carried passengers during 
the entire year 1921 without a single 
accident. This plan of rewarding train
men for careful operation was put into 
effect in 1919, but in that first year 
only three trainmen came up to the 
"no-accident" standard. In 1920 there 
were eighteen who received vacations 
with pay and the number increased 
again to forty-six last year. The va
cations of the men on the roll of honor 
are allotted from May 1 to Oct. 31 and 
arrangements are made to grant ab-

sences on the dates desired, seniority 
prevailing in making selections. 

As to whether the vacation bonus ex
periment has really brought results in 
reducing the number of accidents, the 
following figures are enlightening. 
During 1919 one personal injury 
occurred for every 47,857 passengers 
carried in 1920, one injury for every 
62,613 passengers: ·and in 1921, one in
jury for every 94,053 passengers. In 
1919 there was one vehicular accident 
for every 7,752 car-miles operated; in 
1920, qne vehicular accident for every 
9,653 car-miles, and in 1921, one for 
every 12,133 car-miles. 

On the showing made, Charles W. 
Chase, president, comments: "While we 
do not claim that the gratifying de
crease in accidents is entirely due to the 
'no-accident' bonus plan, yet we do be
lieve that its operation has produced a 
material decrease in accidents and a 
great saving to the company as well 
as urging on the part of the men a 
greater instinctive regard for safe 
operation." 

Traction Company Seeks to Re
cover Amount of Judgment 

The Pennsylvania Railroad has been 
made defendant in a suit in which 
the Wheeling (W. Va.) Traction Com• 
pany sues for sums of money aggr 
gating $56,000, with interest of va 
rious portions of this sum fro 
dates specified in the petition. Th 
suit is an aftermath of the fatal colli 
sion at Mertz crossing, between Bridge 
port and Bellaire, on the evening 
Feb. 8, 1916, in which a Pennsylvan' 
locomotive demolished a Bellaire divi 
sion car of the ·Wheeling Traction Com 
pany, resulting fatally to W. 
Stewart, prominent enamel ware manu 
facturer, and Motorman James H. Kin 
and the severe injury of several p 
sengers on the street car. The tracti 
company is trying to recover from th 
railroad the amount of judgments re 
dered against it because of these fa 
ities and injuries. 

Courtesy Importance Emphasiz 
Officials of the Indianapolis (Ind 

Street Railway have caused to be pos 
in prominent places in the cars of t 
company the following notice: 

It Is the desire o! the employees and 
flcials of the Indianapolis Street Rallw 
Company that the patrons of this compa 
be treated with courtesy at all times. P 
sengers wlll confer a favor by r eporting 
the superintendent, Room 814. Tract 
Terminal building, any case of dlscourte 
treatment. 

An official of the company said 
notice was supplementary to the b 
of instructions issued to employees 
also in addition to lectures on court 
delivered at the different car stati 
It was said the company dema 
courtesy on the part of the employ 
and the notices are being posted as 
nouncement to the public that s 
courtesy is required. Officials exp 
confidence the public will accord 
courtesy to the company's employees. 
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·Rejects' Lease Plan 
l\litten Disapproves New "L" Draft

Claims Rental Was the Only Issue 
· Not Formerly Agreed On · 

President Thomas E. Mitten of the 
Philadelphia (Pa.) ~apid Transit Com
pany has rejected the· new lease plan 
formulated by' 'Mayor Moore and re
cently submitted to the Council and the 
company. In a letter to the Mayor he 
said that he was not willing to discard 
the agreement reached after months of 
discussion. He said that at the Coun
cilmanic meeting held on Jan. 9, 1922, 
all matters with respect to the lease 
were settled except the rental. In-

lo the attentlon of your body the question 
of extension now agitating certalri sections 

·of the city where car riders are asking for 
Increased service. These extensions In
clude an arm of the Frankford L to pro
vide· high-speed service for the northern 
district of the city: also the Roosevelt 
Boulevard and cross-town lines, all of 
which are contingent upon the operation 
of the Frankford L. 

In the proposal submitted by the 
Mayor to the Philadelphia Rapid Tran
sit Company Oct. 1 has been set as the 
date when the Philadelphia Rapid Tran
sit Company will begin operation of the 
Frankford line. The 'line will be given 
rent :Cree until Jan. 1, 1923, when the 
new provisions of the lease will go into 
effect. 

closed with the letter was a copy of Railway Opposes Council's 
the foIJ11er lease tentatively agreed on. Request 

It seems to be tbe general belief that The International Railway, Buffalo, 
Mr. Mitten will stand by the proposal 
assuming all operating lo,:ises during N. Y., through its general counsel, C. J. 
the first year of operation and then a Joyce of Philadelphia, attorney for the 
graduated scale of return. to the ~ity Mitten Management, Inc., has refused 
amounting to 5 per cent m the sixth to allow the municipal authorities of 
year of operation and thereafter. It Buffalo to make an examination of its 
is reported tllat Mr. Mitten's letter was books in connection with the pending 
entirely unsatisfactory to the Mayor. rate case before the Public Service 

The latest proposal by l\layor Moore Commission. The City Council had 
on the operation of the Frankford Ele- asked Herbert G. Tulley, president of 
vated line by the Philadelphia (Pa.) the International, to allow Milo R. 
Rapid Transit Company was forwardetl Maltbie, the city's expert, to examine 
to the City Council on April 6, thus certain records for data not contained 
renewing the interrupted negotiations in the report to the state utilities 
for an agreement on the management board. 

"Truth," a New A. E;R. A . . 
Publication 

A copy of Truth was sent under date 
of Aptjl 12 to members of the Ameri
can Electric Railway Association. 
YJ'ruth is a clip sheet full of construc
tive facts about the electric railway 
industry, which the Committee on C<r 
operation of Manufacturers has had 
prepared for members of the associa
tion. A copy of Truth will be mailed 
to members each month, from the Ad
vertising Section of the American Elec
tric Railway Association. 

The hope of the committee is that 
the member companies will get over to 
their employees the facts contained in 
this sheet. Companies tha~ have n 
company publication are urged to re
print the material in Truth. Com
panies that put stuffers in pay en
velopes are urged to use some of tne 
material in them. Companies that 
have no printed medium are urged to 
use the material in talks with the men, 
and are being asked to put some of the 
facts in sales letters, or use the mate
rial in any other of the many ways 
which suggest themselves. The first 
issue of Truth appears as a single 
sheet, 8½ in. wide by 14 in. high. The 
foreword says: 

Issued by the committee on publicity of 
the American Electric Railway Association. 
8 "\Vest Fortieth Street, New York, for th& 
use of persons and organizations co-oper
ating In giving currency to facts about 
electric railway conditions. Material con
tained herein may be used as original mat
ter-no credit being required-In hous& 
organs, company leaflets, newspaper Inter
views or releases, speeches, advertisements 
or In any other way desired. The associa
tion, however, vouches for the accuracy of 
all original statements contained, and It 
may be given as the source of Information 
whenever preferable to do so. 

of this line. As was commented on During a conference with the mu
editorially in the Public Ledger there nicipal authorities over the fare ques
is encouragement in this communication tion, Mr. Joyce said the railroad had 
in that the Mayor doos no_t stress the nothing to hide from its stockholders 
independent operation of the line but or the people of Buffalo, but he opposed 
rather the importance of an "agreement the principle of opening the company's 
with the Philadelphia Rapid Transit records to outside interests. The city 
Company and the unification of the ser- contends that the report to the Public 
vice under one management.'' Service Commission does not give 

The outstanding feature of the new enough detail and the Council believes Efforts Made to Place Franchise 
draft is the change in the rental clause. it has the right to examine the books Rights with Commission 
The original proposal contained a clause of any public utility. It has been announced tllat the Cali-
for a 5 per cent rental from the be- _______ fornia Real Estate Association plans 
ginning of operation. The Mayor now t 1 • • 1 • 
recommends a sliding scale of rental Relief Offered lnJ·ured Railway O P ace m circu ation a petition for 

the purpose of an initiative measure commencing at 2 per cent on Jan. 1 Employees d h 
next and increasing by increments of . . . . to amen t e State Constitution to give 
1 er cent er annum until the maxi- _ A new type of public service_ 1s bemg the State Railroad Commission the 
m!m of 6 :Cr cent is reached in 1927. 1:ndered by the Reconstruction ~os- power to grant franchises to public 
A 1 per cent payment plan had been p1~l, New York, N. Y., .a hospital utilities operating within or without 
suggested by T. E. Mitten, president of dedicated to_ t?e reconstrucbo~ of men municipalities. A tentative draft of 
the Philadelphia property. The pro- and women mJured anywhere m Amer- the proposed amendment was prepared 
posed agreement is to be permanent or ica in the indus~ries. As _a direct.result a~ the r~quest of Chris R. Jones, re
until 1957 when the 1907 agreement of the worldwide experiments m re- . g1onal director of the Real Estate 
also will ~xpire. habilitation of men i~jured in w~r, . Associa~ion, at th.e State Capi~l. 

America has now a hospital the sole aim In this connection, W. V. Hill, man-
CHANGE IN RENTAL SUGGESTED of which is to care for industrial dis- ager of the California Electric Railways 

An important feature of the Mayor's eases and accidents and the restoration Association, has issued a statement 
letter is the fact that the city should of industrial casualties to active useful claiming that the present franchise 
hare in the company's profits above the life. This hospital, with the breaking obligations of electric railways in Cali

per cent mark, remarking that the ground on April 2 for its new eleven fornia are burdensome to the extent of 
ame treatment that is promised to story addition at 100th Street and Cen- being the cause of financial distress for 
tockholders should also be extended to tral Park West, now enters upon a the carriers. Further franchises will 
he city. The new arrangement includes national career, prepared to offer a be assumed only under much different 

e establishment of a depreciation fund unique service to industry. The specific conditions than those assumed by the 
take care of replacements necessi- purpose is to provide treatment which railways in the past. He said that in 

ted by the wear on the city-owned will not only restore the health of the the larger cities of the State, with the 
ars to be used on the nortlleast line. injured workman but will give him back exception of Oakland, franchises were 

e Mayor likens his draft to the one his full earning capacity as well. limited to from twenty to twenty-five 
f March 31, 1921, in that no attempt is Electric railway employees injured in years and little business sagacity was 
ade to stipulate the rate of fare. In the performance of their duties may required to see the difficulty of financ
nclusion the letter said: secure the necessary treatment at this ing a property with bonds whose life 
lf this matter can be clo~ed at an early hospital. extended beyond the franchise period. 

ate It Js proposed Immediately to bring 
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Reduces •Wages 'Five 
Cents an Hour 

The Manchester Traction, Light & 
·Power Company, Manchester, N. H., has 
announced a wage reduction of 5 cents 
an hour affecting employees of the 
Manchester Street Railway, the Man
chester & Derry Street Railway and 
the Manchester & Nashua Street Rail
way. The new rates, effective April 1, 
1922, to April 1, 1923, in cen.ts per 
hour are as follows: 
Conductors and motormen 

First three m!lnths .....•..•....•. 45 
Next nine months ..•.•••......... 50 
Thereafter ......................•. 55 
The rate established for overtime is one-

fifth of the regular rate, and the morning 
reporting time rate Is reduced 60 per cent. 
Snow plow work 

Motormen ........................ 70 
Sixteen trackmen ...............• 60 
Outside men .... company to make price. 

Carhouse men 
Day foreman ......... $46.15 per week 
Night foreman .....•...•••....... 6H 
Night repair man .... , ....•...•... 52 
Bolt .man •.......•............... 56 
Air brake and mlsceJJaneous men ... 66 
Painter-foreman .......•......... 70 
Blacksmiths, pltmen and painters ... 59 
Armature winders ...........•.... 73 
Head Inspector of equipment ....... 62 
Other Inspectors of equipment ...... 59 
Helpers, car sweepers and cleaners .. 51 

Trackmen 
Track foreman ...... $45.56 per week 
Seven permanent trackmen ........ 53! 
Nine permanent trackmen •..•..... ,50 

Linemen 
Foreman ......•••................ 74¼ 
Lineman ...........•...........•. 66 
Lineman ......................••. 60 

The rates of wages for motormen 
and conductors in effect from April 1, 
1920, to April 1, 1921, were 50, 55 and 
60 cents per hour. From April 1, 1921, 
to July 15, 1921, this agreement was 
modified so that a reduction ,of 5 cents 
per hour was in effect during that 
period. After July . 15, 1921, the 
schedule April 1, 1920, to April 1, 1921, 
was in force. 

Service to Be Resumed 
in Augusta 

Service will probably be resumed in 
Augusta by the Augusta-Aiken Rail
wav & Electric Company on Saturday, 
Ap~il 15. News to this effect was con
tained in a telegram received from 
Augusta on April 14 in which the 
information was conveyed that the City 
Council on the night of April 12 had 
passed resolutions regulating the jit
neys. As Friday was a holiday in 
financial circles in New York it was 
impossible to secure any further details 
from the J. G. White Management Cor
poration before going to press. That 
the situation in Augusta was fast head
ing toward an adjustment is indicated 
'in the following account of some of the 
recent moves made there in connection 
·with the controversy. 

Mayor Julian M. Smith was requested 
by members of the Council of Augusta, 
·Ga .. to call a soecial meeting of that 
body for April 12 to discuss and act on 
the jitney and electric railway contro
versy. 

Charles S. Banghart, vice-president 
and general manager of the company, 
had previously indicated to the Council 
that the executive committee of the 
company had declined to authorize him 
to put cars in operation again on the 

terms which had ·been suggested by the 
committee of the Council. The atti
tude of the executive committee was 
that it ·had been demonstrated by exper
iment that the company could not make 
actual operating expenses on the terms 
suggested by the committee. 

Mr. Banghart indicated that if the 
city could see its way clear to remove 
the jitneys two blocks from car lines, 
instead of one, and prevent them from 
taking on and discharging passengers 
within two blocks of any trolley line, 
his company would re-start the cars, 
adopting the schedules mentioned in the 
committees' proposal and put on a 7-
cent, instead of an 8-cent token fare for 
the general public, a 5-cent fare for 
school children and teachers. There 
would, however, have to be a 10-cent 
fare for the casual rider who refuses to 
buy 7-cent tokens. Mr. Banghart said: 

lf the cit)' should not find itse!C able 
to remove the jitneys two blocks as above 
set forth, but only one block as stated in 
the committee's proposal then the company 
in its excessive desire to meet the wishes 
of the public for restoring car service In 
the city will consent to this modification 
on condition that jitneys are not to cross 
Broad Street and that if after thirty days' 
trial the jitney competition still materially 
cuts into the rall,Yay's legitimate revenue, 
the city will then consent to remove them 
two blocks and in default the company is 
to be free to exercise its legal right again 
to stop the cars. 

Millions for Improvements 
Anticipating formal ratification at its 

next meeting by the Commission Coun
cil of New Orleans, La., of the agree
ment reached by the Council and the 
representatives of the security hold
ers of the New Orleans Railway & 
Light Company, Commissioner Maloney 
on April 11, addressed himself to Re
ceiver J. D. O'Keefe, on the subject 
of the immediate purchase of 100 new 
cars. The estimated expense of the 
equipment is' said to be $1,000,000. The 
cars may now be purchased as under 
the agreement now reached several mil
lion dollars will be provided for im
provements, which will include rehabil
itation of the electric department by 
providing more power. The company's 
equipment at present consists of 550 
cars, of which number only 475 cars are 
in operation. 

Service-at-Cost Measure Signed 
Governor Miller of New York has 

signed the Dick bill amending the pub
lic service commission law. The new 
measure defines service-at-cost con
tracts and authorizes municipal cor
porations with less than 1,000,000 
population and street surface railroad 
corporations to enter into these con
tracts after public service commission 
approval. 

A service-at-cost contract is defined 
to be an agreement between a municipal 
corporation and a street surface rail
road corporation, providing generally 
for operation of a street surface rail
road, wholly or partly in the limits of 
the municipal corporation, with a rate 
of fare directly or indirectly dependent 
on the excess of revenues after deduc
tion of expenses and charges. All 
municipal corporations having less than 

1,000,000 population and ·sfreet railroad 
corporations now existing or which 
sha 11 hereafter exist, may enter into 
such a contract. A ten days' notice to 
the Public Service Commission is re
quired for its approval, which may be 
given to any such contract entered into 
after July 1, 1920. 

No provision of any law, general or 
special, unless the contrary is specif
ically stated in such a law subsequently 
in effect, shall be deemed to interfere 
with the service-at-cost contract author
ized _by the new law. 

Car Shops Burn in Oshkosh 
The Eastern Wisconsin Electric Com

pany, Oshkosh, Wis., suffered the loss 
by fire of the principal part of its shop 
and storehouse on April 9. One of the 
new safety cars, one interurban car 
and one older double-track city car, 
all shop records and much valuable 
equipment and supplies were destroyed. 
The disaster came on the heels of one of 
the worst sleet storms in the history of 
Wisconsin, and was quite a blow to the 
company. 

Despite the handicap which the fire 
imposed on the company the local city 
service and all interurban lines operat
ed 100 per cent during the blaze and 
service has been maintained at that 
standard since then by the unceasing 
efforts of the manager and his staff. 

The damage to the equipment is esti
mated at $40,000. The stock room con• 
tained approximately $40,000 worth o 
stock. It was believed at first that this 
stock had been entirely destroyed and 
that the loss would total $100,000. In
vestigation made the morning after th 
fire indicated that this loss was no 
nearly so great as had appeared at first. 
The damage to the building is estimat
ed at $25,000 to $30,000. 

G-E to Equip Fifteen 
Trolley Buses 

The General Electric Company h 
received an order for the electric 
equipment for 15 new trackless trolle 
buses, eight of which will be operate 
by the City of New York on an exte 
sion to its system in Staten Isla 
between Richmond and Tottenvill 
The remaining seven will be put on 
new line that is to be built on Ci 
Island. The order was placed throu 
the Trackless Transportation Corpor 
tion, New York, N. Y. 

Decision of the · city to increase i 
fleet of trolley buses is the result 
the thorough commercial success 
tending the operation of the first bus 
which have been operating out 
Meiers Corner, Staten Island, sin 
Oct. 8, 1921. When these 15 buses a 

_added to the system, New York Ci 
will have a total of 22 trolley buses 
operation, all of which are equipp 
with General Electric motors and co 
trol and current collectors. 

The automatic substation equipme 
will be furnished by the Westinghou 
Electric & Manufacturing Compan 
according to report. 
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Financial and Corporate 

Toledo Property Reports 
eficit Under Service at Cost-Lower 

Fares Depend Upon Action to 
Regulate Buses 

Operations of the Community Trac
on Company, Toledo, Ohio, for the 
even months of 1921 under the serv-

•e-at-cost ordinance put into effect on 
eb. 1, showed a deficit of $325,036 as 
fleeted in the stabilizing fund. The 
nual report has been published by the 

oledo City Journal, the official city 
blica tion. The passenger revenue 
ounted to $2,960,966. The total gross 

come was $3,148,889. Operating ex
nses totalled $2,021,870. 
Commissioner Wilfred E. Cann, how-
er, points out in his report that the 
r riders have been saved $327,325 by 
son of the lower fares which the new 
n of operation put into effect. For 
first six months the fares were cut 1 

nt and transfers have been cut from 
cents to 1 cent ever since the ordi
nce has been in force. ' 
From the gross revenues of the oper
ions for 1921 there was placed in the 
y purchase fund $194,792, of which 
49,000 was used on Feb. 1, 1922, to 
rchase 6 per cent bonds of the Com-
ni ty Traction Company. These, to
her with what may be purchased in 

ly, will make the city's income from 
ds alone about $12,000 a month. 

e city fund at the present time 
unts to nearly a quarter of a mil

n dollars. During 1921 there was 
nt on maintenance of tracks, equip
t and trolley wire the sum of $560,-

At the end of the year there were 
h balances in the depreciation fund 
$5,789, in th~ reserve for injuries 

d damages of $11,291, and in the re
e for taxes of $109,913, or a total of 
,993. 
e revenue per car-mile increased 

ri m 38.045 cents in July to 46.354 in 
ember. The high point in cost of 
ration per car-mile was in February 

42.863 cents, which consistently 
11 lined to 30.498 cents in December. 

uring February there was carried 
a verage of 8.81 revenue passengers 
car-mile. This ratio declined till 

w point was reached in August with 
1 passengers per car-mile. The De
her loading was at the rate of 7.95 
sengers per car-mile. With a yearly 
rage of 8.51 passengers a car-mile, 
missioner Cann declares the lines 

uld be on a good financial basis. 
n increase of less than 600,000 pas

gers a month will make for suc
ful operation. Last March had 

,000 more riders than there were in 
ember, so the possibility of wiping 
the deficit appears very good. 

n the report the commissioner tells 
Council that it must take more 
tic action to regulate the buses if 

the concerted effort of all to bring 
lower fares is to be successful. 

A comprehensive grade separation 
program is urged as a means of work
ing out further economies in street rail
way operation. The commissioner also 
tells the Council that there are forty 
locations in Toledo where the street 
railways cross steam railroad tracks 
and 112 crossing diamonds to maintain. 
He says further reroutirig plans will be 
developed during the year. 

The record of the claims department 
was notable during 1921. For the 
eleven months 2.573 per cent of the 
gross revenue was set aside in the re
serve for injuries and damages. This 
amounted to $79,905. Actual settle
ments and operation of the department 
took only $68,614, equivalent to only 
2.214 per cent of the gross revenue. 
Better results may be attained by more 
careful regulation of traffic on the 
streets, -according to the commissioner. 

Of the 2,295 accidents reported by 
crews operating street cars, 1,323 cov
ered collisions with automobiles, and 
of the 425 cases settled 143 represent
ing collisions between cars and autos 
were disposed of by payment to claim
ants of $9,189. 

"The year 1921 ushered in a new era 
in local transportation in Toledo," said 
Mr. Cann. "Control of street railway 
service is now vested in the city, where 
it properly belongs, and your local 
transportation system is today, to all 
practical intents -and purposes, solely 
that of the people of Toledo." 

Salt Lake City Property Reports 
A net revenue of $84,815 was earned 

by the Bamberger Electric Railroad, 
Salt Lake City, Utah, during 1921, ac
cording to figures presented by the 
conu>any in its annual report, which has 
jus·t been filed with the State Public 
Utilities Commission. The operating 
income of the road was $33,654, with a 
gross income amounting to $48,558. 
From this figure the railroad claims de
ductions for interest, taxes, rents, etc., 
of $82,213, making a deficit of $33,655 
transferred to profit and loss during the 
year. The principal source of revenue 
for the railroad was the passenger 
service, which yielded $471,719, yet this 
was $79,067 lower than the 1920 pas
senger revenue. 

The railroad claims investments to 
a total of $3,910,442, this being an in
crease over the preceding year of 
$i02,448. Par value of the capital stock 
Dec. 31, 1921, aggregated $1,500,000. 
The average investment per mile of 
road was· $102,676, the total investment 
in road and equipment being $3,690,188. 
The book value of investment in the 
Lagoon resort and the Salt Lake Ter
minal Company is given by the com
pany at $147,652. 

To·Take New"York 
Depositions 

Minneapolis Valuation Hinges on City's 
Access to Books-Hearing Set 

for April 25 , 

Neil M. Cronin, city attorney of 
Minneapolis, Minn., is in New York to 
take depositions of four witnesses ··1n 
the mandamus action against the Twin 
City Rapid Transit Company and -allied 
corporations to get access to "minute 
books and other records. Depositions 
were begun on April 11 before William 
Bradford, notary public. The city de
sires to ascertain the true valuation 
of the company's property. 

The writ was signed on Feb. 9 
by Judge W. W. Bardwell of the 
District Court, the city seeking to com
pel the traction officials to produce the 
books to aid in the appraisal being 
made by Delos F. Wilcox for the city 
in its rate litigation. The City Coun
cil had directed the company to give Dr. 
Wilcox access to the books, which the 
company is alleged to have refused to 
do, with the exception of the minute 
books of the Minneapolis Street Rail
way and other associated companies. 
Delay of twenty days to March 2 was 
granted on motion of the company, its 
plea being it would be necessary to go 
to New Jersey to get the books. Secre
tary A. M. Robertson said the Twin 
City Rapid Transit Company is merely 
a holding company and that its books 
have no records of the business activi
ties of the Minneapolis company. The 
writ was dismissed on March 13 on mo
tion of the city attorney and a new 
action begun before Judge H. D. Dick
inson, who granted a writ directed 
against the Twin City Rapid Transit 
Company and the St. Paul City Rail
way, omitted in the first order. The 
New Jersey company's answer stated 
that that company has not been the 
fiscal agent of either Twin City com
pany since 1907 and that the Tran
sit Supply Company is the fiscal agent 
and its books are open. In reply to 
an allegation of the city that the Twin 
City Rapid Transit Company had arbi
trarily caused substantial amounts to 
be paid the St. Paul City Railway on 
which the railway is not required to 
pay interest to the Minneapolis Street 
Railway, from which the amounts are 
taken, it denies that the St. Paul and 
Minneapolis companies are caused to 
assume a joint fund obligation. The 
two local companies executed a joint 
mortgage securing $10,000,000 of bonds 
guaranteed by the Twin City Rapid 
Transit Company. 

Upon filing of this answer of the 
company on April 2 the hearing was set 
for April 25. This being the date set 
for the valuation hearing of the St. 
Paul City Railway before the Railroad 
and Warehouse Commission, St. Paul 
considers advancing the date so as to 
have a joint hearing with Minneapolis , 
giving the latter city no advantage over 
St. Paul in its proceedings to deter
mine the basis for a true fare decision 
by the state commission. 
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Surphi~ of $990,099 
Virginia Property Cuts Operating Ex

penses-Cash Conserved for Im
provements-Traffic Decreases 

After deducting all charges the Vir
gmia Railway & Power Company, 
Richmond, Va., realized a surplus of 
$990,099 for the year ended Dec. 31, 
1921. Adding the surplus at the end 
of 1920 the total surplus as of Dec. 31, 
1921, is $2,291,175. ,:F,rom this amount 
a deduction of $507,738 was made for 
dividends on preferred stock and an ac
cumulated surplus remains on Dec. 31, 
1921 of $1,783,437. 

Gross earnings for the year amounted 
to !f,10,173,335, ·an increase of $179,-
759 over the year 1920. Operating ex
penses decreased from $7,080,070 to 
$7,067,662. 

The annual report of the company 
1<hows that the property of all depart
ments is in good physical condition. 
Improvement in operation is also seen 
from the fact that expenditures for 
maintenance and way and equipment 
amounted to $1,060,593, against $1,-
179,781 in 1920. In addition to the 
regular charges for maintenance of 
way and equipment an amount of $610,-
400, equal to 6 per cent of the gross 
earnings for the fiscal year, was in~ 
eluded in the operating expenses and 
credited to reserve for depreciation, 
thus continuing the policy followed by 
the company during the last ten years. 
The balance to the credit of reserve for 
depreciation on Dec. 31, 1921, was· $1,-
625,811. 

The total number of passengers car
ried during 1921 was 105,192,532, 
against 113,615,675 in 1920. 

In his report President Wheelwright 
said that on account of the necessity 
of making extensions and improvements 
in both railway and light and power 
departments the hoard of directors con
sidered it necessary to continue the con
servation of cash resources of the com
pany so far as possible and for that 
reason no cash dividends were declared 
on the stock of the company during the 
year. He said further that the board 
of directors in its desire to deal fairly 
with the holders of its non-cumulative 
preferred stock declared a dividend of 
6 per cent on preferred stock, payable 
in preferred stock for the year 1920, 
and a similar dividend for the year 
1921. 

Greater Volume of Business 
Under Negotiation 

The annual report of J. G. White 
Companies, New York, N. Y. for the 
year ended Dec. 31, 1921, shows a 
deficit of $126,484, against a surplus 
in 1920 of $313,016. The total assets 
and liabilities as of Dec. 31, 1921, .are 
$6,698,527. 

The report states that as predicted 
in the previous annual report the busi
ness of the Engineering Corporation 
was adversely affected by the general 
business depression. It goes on to say 
further that since the first of the year 
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a substantiar ainou·nt of -satisfactory 
business has been secured. Further 
improvement in -this respect is antici
pated as more new business is under 
negotiation than at any previous time 
for s~veral years. · 

Will Vote on $300,000 Bond Issue 
St. Petersburg (Fla.), will vote May 

13 on a $300,000 bond issue to provide 
an electric plant to run its municipal 
electric railway and furnish power for 
waterworks, gas plant and street 
lighting. , 

The city attorney has been ordered 
to draw the ordinance and the commis
sion will pass it and immediately call 
the election. 

1 C. T. Baker, a consulting engineer, 
has submitted a comprehensive report 
covering the cost of installing and 
operating an electric power plant in 
St. Petersburg, using Diesel type en
gines. He suggests that the plant be 
located on Second Avenue south about 
Eighteenth Street, on the Seaboard 
Airline Railway. He estimates that the 
plant complete· will cost $301,000 and 
that the cost of the first year's opera
tion, including fixed charges, will be 
approximately $61,350, while Director of 
Utilities R. E. Ludwig estimates that 
under the latest proposed contract with 
the St. Petersburg Lighting Company 
the cost for power the first year would 
be $65,000 and the city would be obli
gated to pay for certain improvements 
al the privately owned plant. The es
timated cost of the city plant the second 
year is $68,470, while Mr. Ludwig esti
mates the cost to the city for that same 
year, under a contract with the lighting 
company, at $112,340. 

Meeting Held-Will Absorb 
West End Property 

The Boston (Mass.) Elevated Rail
way's stockholders held their annual 
meeting on April 3 and re-elected the 
old board of directors. They did not fill 
the vacancy on the board caused by the 
recent death of General William A. 
Bancroft. 

On June 10 the Boston Elevated will 
absorb the West End Street Railway, 
which it has been holding under a lease, 
and the West End company ,will pass 
out of existence. The West End pre
ferred stock will be exchanged for Ele
vated first preferred; the West End 
common will become Elevated second 
preferred stock and the Elevated pre
ferred stock will become Elevated third 
preferred rates of dividend to remain 
as they are today on the respective 
stocks. 

The West End Street Railway is the 
owner of the surface lines in the Ele
\·ated system. When it passes out of 
existence some of its directors and of
ficers may be taken into the Boston 
Elevated directorate, as under the law 
the seven directors who were elected 
by the elevated stockholders on April 3 
have a right to increase their number to 
fourteen. 

Protective Committee Makes 
Favorable Report 

In the letter sent to the noteholder 
b~ the protective committee _it wa: 
said that the net earnings of the Brook 
lyn Rapid T~ansit Company subwa; 
and elevated Imes for the eight montfl 
ended Feb. 28, 1922, were $2 378 6'-t 
This sum is in excess of o~er;tb'il 
expenses and taxes, interest on tlli 
$22,967,000 of under!ying bonds resf 
on the elevated lines and on the 
cei.ver's certificates and other p 
charges. The showing thus made 
at the rate of about 5.9 per cent 
annum upon the outstanding notes 
bonds of these issues, and if allow 
bil made for $298,606 of interest on 
ceiver's certificates reported to 
chargeable to construction this 
would be increased to about 6.7 per 

The letter states further that 
receiver of· ·the subway and elev 
lines has been able to pay off $2,00 
of the $18,000,000 of receiver's ce 
cates that were originally issued 
an additional $2,500,000 have bee; 
chased by the receiver of the Broo 
Rapid Transit Company out of fund 
his hands. In part the letter says 

Your committee will continue to pre 
the necessary adjudication and to kE> 
touch with the further proceedings of 
Transit Commission and with the o 
tlon and earnings of the properties, to 
end that unless the Transit Comml 
should of'fer some basis for partlcip 
In a comprehensive plan of reorgantz 
which the security holders can affo 
accept, the committee may be in a po$ 
to proceed with the formulation of a 
of reorganization as soon as the nece 
legal questions have been flnallv ad 
cated and conditions are opportune !o 
raising of the money necessary to p 
for the payment of the receiver's c 
cates and other cash requirements. 

It is said that meetings have 
hE;ld for some time with the obj 
view of effecting a reorganizatio 
the property. Officials of the com 
stated that within a few months 
application to lift the 
might be made. 

Judge Julius M. Mayer in the Fe 
District Court has signed an 
directing the receiver, Lindley 1\1. 
rison, to pay on April 15 the 
annual coupon interest due since J 
1919, on the first consolidated mo 
4 per cent gold bonds of the 
Island & Brooklyn Railroad Co 
and on the 5 per cent consolidated 
mortgage bonds of the Brooklyn 
& Newton Railroad. The inte 
to be paid at 6 per cent from the 
that payment was originally due. 

Seeks Bond Extension.-The 
cester Consolidated Street Rai 
Worcester, Mass., has filed a p 
with the Department of Public Ut 
asking approval of an extensi 
$500,000 of 4½ per cent gold c 
bonds for five years from Sept. 1, 
'fhese bonds are part of an issue 
000,000, $500,000 of which are 
Sept. 1, 1902, and the remainder 
Sept. 1, 1905. The new bonds, 
proved by the commission, will 
interest at 7 per cent. 
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. Application -May Be · 
Withdrawn 

hreatened Abandonment of the Spring
fit'ld and Washington Line .l\lay 
Uesult in Complete Reorganization 
Although application has been filed 

ith t!1e Ohio Public Utilities Commis-
ion for abandonment of service on the 
pringfield & Washington Railway, 
perating between Springfield and 

uth Charleston, Ohio, with hearing 
et for April 14, developments indicatt: 
hat the application will be withdrawn 
nd service continued under a complete 
eorganization program. G. D. Baker 
f Springfield, son of G. W. Baker, the 
r iginal owner of the line, has pur
hased the interests of the other heirs 
nd announces that service will con
inue with a number of changes to be 
nauguraied. Under the reorganization 
ow being arranged, Mr. Baker be
mes president and treasurer; W. ,v. 
eifer, Springfield, vice-president; E. 
• Gangwish, Washington Courthouse, 

ecl'etary; James McDaniel, Washington 
ourthouse, general manager, and C. 
. Baugh, South Charleston, assistant 
neral manager. 
One of the first efforts of the re

rganized company will ' be to regain 
he ext ens ive freight business lost when 
hippers began delivering their prod
cts by motor truck. Mr. Baker de
Jares that under a plan he has in mind 
e can deliver these shipments quicker 
nd cheaper than the manufacturers 
an with their own trucks where they 
ave less, than a full truck load for 
ransportation both ways. He is at 
resent engaged in perfecting this plan 
nd says he will make a public an
ouncement of it ·within the near 
uture. 

Since t he sale of the road an arrange
ent has been made with the Flag 
otor-bus line of Washington Court

ouse, which has been operating buses 
tween Springfield and Washington 
urthouse and other points, whereby 

be bus line will operate between South 
arleston, discontinuning service to 

pringfield. Transfer s between the bus 
ne and the traction line will be issued 
or persons desiring to make the 
rough trip. Package freight between 
e two points will be handled in this 
anner also. 
Mr. Baker has received the assur

nces of the Springfield and South 
arleston Chambers of Commerce that 

ese bodies will offer co-operation in 
ery way possible, and already a 
mpaign has been started for the 
embers to make their freight ship-
ents via the traction line. Passenger 

ice will stop at 9 p.m. daily and 
eight only will be handled between 
at hour and 5 a.m. It is planned to 
ake a special rate for all night freight 
lpments. 
One of the problems which has faced 
e road was that of taking' care of 

I paving assessments. In this respect, 
owever, the Springfield Chamber of 
ommerce has offered its aid and an 
ort will be made to have the traction 

line exempted from any paving assess
ments now due or which may be levied 
in the future. Should this move be 
found impossible, the business men may 
propose an extra levy wh1cn 1t is 
believed will carry, inasmuch as all 
persons living along the line are 
anxious to make some sacrifice in order 
to kee·p the road in operation. 

Power for the road is now being 
obtained from Dayton, but it is under
stood that the Springfield Light, Heat 
& Power Company will provide a con
tract at a much lower figure than is 
now being given. Attempts will also 
be made to operate "feeder" bus lines 
along the way, running from cities or 
towns not connected with the traction 
line, to a point where contact can be 
made with the line and transfers made. 
A test bus will be operated at various 
points to determine how practical this 
proposal will be. · 

Other traction lines in the vicinity 
are watching the Springfield & Wash
ington Railway developments with keen 
interest inasmuch as this was one of 
the first roads to feel the real effect 
of motor bus and truck competition. It 
is felt that should a practical solution 
of the road's problems be reached so 
as to make it a financial success, the 
ideas will be worth application to other 
lines. 

Financial 
News Notes 

Carhouse Sale Postponed.-;-The sale 
of the carhouse property of the New 
York Railways at Thirty-second Street 
and Lexington A venue has been ad
journed until April 20. It was originally 
scheduled for March 30 on the steps 
of the New York County Court House. 

Applies for Stock Sale Perrnission.
Tlte Chicago, Aurora & Elgin Railroad 
has applied to the Illinois Commerce 
·commission for permission to issue 
$11,000,000 common stock for the pur
pose of acquiring the properties of the 
Aurora, Elgin & Chicago Railroad, 
Aurora, Ill. 

Year's Sur plus Is $113,550.-Th.a 
Michigan Gas & Electric Company, 
Ishpeming, Mich., reports for the year 
ended Dec. 31, 1921, gross earnings of 
$553,957; net earnings of $119.055; sur
plus after interest and other charges of 
$19,758, leaving a total surplus on Dec. 
31 last. of $113.550, as compared with 
$118.863 on Dec. 31, 1920. 

Will Offer Securities.-The Wiscon
sin Railroad Commission has granted 
permission to the Wisconsin Gns & 
Electric Company, Milwaukee, Wis., to 
issue $750,000 in securities to pay for 
additions to power house equipment 
and for extensions to its lines. This 
company sells gas and electricity in 
southern and eastern Wisconsin. 

Surplus of $487,521.-For the nine 
months period ended Dec. 31 1921, the 
Market Street Railway, San Francisco, 
Cal., realized a surplus after interest 
charges, etc., of $487,521. The total 
rt:venues were $7,089,944 and the gross 
income_ was $1,439,466. Total assets and 
liabilities as of Dec. 31 amounted to 
$48,696,411. 

New Issue Announced. - Harris, 
Forbes & Company, New York, N. Y., 
are offering $3,000,000 of the New 
York State Railways first consolidated 
mortgage gold bonds. The bonds are 
dated Nov. 1, 1912, and are due Nov. 1, 
1962. They are 4} per cent securities 
with 2 per cent extra coupons, thus 
bearing 6! per cent interest. The 
offering price was 95 and interest, to 
yield about 6i per cent. 

Receiver Will Purchase Coupons.
The Nassau Electric Railroad of the 
Brooklyn (N. Y.) Rapid Transit Com
pany, through its receiver, has an
nounced that it will purchase all 
matured coupons from the general con
solidated mortgage bondi; of the At
lantic A venue Railroad. The Metropoli
tan Trust Company will handle the 
coupons. The amount of bonds out
standing of this issue is $2,241 000 on 
which the Oct. l, 1919, and sub~equent 
coupons were in default. The Oct. 1, 
1919, coupons down to the April 1 1922 
inclusive are being purchased by th; 
trust company. 

Denies $325,000 Debt to Doherty 
Company.-Bondholciers of the Toledo 
& Western Railroad, represented by 
Samuel Dority, Toledo, have filed a 
motion in Federal Court asking leave 
to file an intervening petition in the 
suit of Henry L. Doherty and Frank W. 
Frueauff, of Henry L. Doherty & Com
pany, against the Toledo & Western 
Railroad. Dority denies that the de
fendant company is indebted to the 
Doherty interests in the amount of 
$325,000 as claimed or to the Toledo 
Railways & Light Company in the 
amount of $175,675, and asserts that 
Doherty and a number of other individ
uals interested in the company are 
really indebted to the company through 
their liability as stockholders of the 
company. 

Abandons Part of Line.-The Lafa
yette (Ind.) Street Railway, Inc., has 
announced the discontinuance of service 
on the Lafayette-Battle Ground line 
beyond the Tecumseh Trail and the 
Soldiers' Home. The track beyond 
Tecumseh Trail belongs to the Indiana 
Service Corporation, and according to 
Allison E. Stuart, counsel for the Lafa
yette Street ·Railway, is not found 
enough to be used. The Lafayette 
Service Company, which the Lafayette 
Street Railway succeeds, operated over 
the track, agreeing to care for the track 
and roadbed. The former company has 
not the money to make the repairs and 
the new company does not feel that it 
can make the necessary changes. The 
agreement between the two companies 
was verbal. 
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Traffic and Transportation 

Agreement in Spokane 
After l\lany Months of Controversy 

Railway Wins Over Jitney
People Will Decide Issue 

A final agreement has been reached 
between the Mayor and City Council of 
Spokane and the street railway officials 
of the city which terminates the war
fare between the two bodies, waged 
bitterly for the last year, over the 
advent of jitneys ··in competition last 
June. Conferences looking to this 
settlement have been held during the 
past several weeks with each day's 
outcome not infrequently contradicting 
that of the day preceding. Several 
t imes it a:ppeared that there was no 
hope of getting together. 

CITY AND RAILWAY OFFICIALS AGREE 

As the situation stands, the city 
officials and those of the two street 
railway systems, the Spokane & East
ern Railway & Power Company and 
the Washington Water Power Company, 
which are to be consolidated under one 
head, are in accord. It remains now 
for the people of Spokane to set their 
seal of approval upon the agreement by 
voting certain c1ty charter amendments 
at a special election to be held on May 
2. The entire article in the charter 
relating to franchise is to be placed on 
the ballot in its proposed revised form 
for the convenience of the voters so 
that there will not be the confusion 
which might result from the voting on 
the change by sections. 

The jitneys, of which there are more 
than sixty in operation, are not to be 
relicensed Jan. 1 of next year. In 
r eturn the railways concede a 6-cent 
fare by ticket and a 7-cent cash fare 
to the casual passenger, with uni
versal transfer, and a 4-cent fare for 
school children. This agreement effec
tive July 1 is for three years. 

In the charter amendments that have 
t o be voted upon, it is agreed that the 
companies may discontinue service upon 
a year's notice if jitney competition is 
renewed at any time. It is prohibited 
from discontinuing service upon any 
one part of its system in advance of 
'the termination of the franchise for the 
entire system. The sprinkling of tracks 
on graded streets by the company is 
to be continued, although this was one 
of the burdens which the street car 
men asked that they be freed from. 

Free rides for mail carriers are to be 
dispensed with, though this does not 
amount to anything as the section rela
t ive to this in the present franchise 
has been a dead letter and the govern
ment has paid for the carriers. Provi
s ion is made that all lines must have 
owl car service and it is probable that 
metal tokens will be used for the 
regular patrons rather than selling 
tickets to them. There is little question 

but that the people of the city are well 
pleased to have the controversy settled 
on so favorable a basis and that they 
will voice this at the election. 

The prevailing rate of fare has been 
8 cents on the street cars, with jitneys 
running with a 5-cent fare. Early last 
year the State Public Service Com
mission, after having had the question 
under consideration for some months 
and having held a public hearing at 
which the city officials bitterly opposed 
such increase, granted the Washington 
Water Power Company and the Spokane 
{!z, Eastern Railway & Power Company 
the right to increase their fares from 
6 cents to 8 cents. Mayor Fleming at 
the time of the hearing announced that 
the putting into "effect of an 8-cent fare 
would mean the letting loose of jitney 
competition. He reiterated this upon 
the announcement of the decision by 
the commission, which in such decision 
took occasion to state that it hoped he 
had not made such statement in earnest 
and to point out the disastrous effect 
of such action upon the transportation 
situation. A committee of Influential 
citizens sought to act as intermediaries 
among the companies and the Mayor 
and Council. 

MAYOR CARRIES OUT THREAT 

A compromise offer of a 7-cent fare 
was secured by the committee and laid 
before the Council, which rejected it 
for the reason, so the members ex
plained, that it was not authoritative 
and that the 7-cent fare was for tickets, 
while the legal fare remained at 8 
cents. The net result was that the 
8-cent fare was put in operation early 
in June last year and the Mayor im
mediately took steps to carry out his 
threats. Shortly nondescript vehicles 
began to make their appearance on the 
street. These were succeeded as the 
weeks passed by better and more com
modious vehicles and more of them. 

The competition began to be felt 
more and more by the companies, with 
the result apparent in a gradual lessen
ing of the frequency of service on 
practically all lines, the discontinuance 
of several and the laying off of con
siderable numbers of railway ~mp10yees. 
Reports by jitneys to the city hall 
indicate that they carried in the peak 
months appro~imately 30,000 daily 
fares. The average street car business 
previously ran 70,000 fares, so the 
jitney competition cut the street car 
patronage almost in half. It is 
estimated that the fight has cost the 
traction people about a half million 
dollars, while the taxpayers of the city 
have also been called upon to pay costs 
in maintaining streets for jitney serv
ice, some additional· paving authorized 
for them and much more on the wear 
and tear on paved streets, the latter an 
item that cannot be determined. 

Submits Rate-Exhibit 
Railroad Commission States Electri 

Fares in California Are Lowest 
in United States 

In connection with the rehearing o 
the Hollywood rate case regarding in
crease of fares on Pacific Electric Imes. 
the California State Railroad Commis
sion has, after the close of the rehear
ing, submitted to the various com
munities opposing the fare increases e 
comparative rate exhibit. The detail~ 
of ,the rehearing were given in the 
ELECTRIC RAILWAY JOURNAL, issue of 
April 8. 

The commission says that the farer 
in California cities are virtually, with• 
out exception, the lowest in the Unite«f 
States. The exhibit was compiled hi 
the engineering department of the com. 
mission from information received i 
response to a questionnaire sent to 10 
of the principal electric- railways i 
America and constitutes the lates 
official compilation on the subject. Th 
report is compiled as of Jan. 1, 1922 
The questionnaire requested informa 
tion as to the present rates of fa 
reduced-rate tickets, transfer privileges 
length of ride possible and other mo 
technical information. 

Referring to the California .utrel 
the report says that with few excep 
tions, railway fares in California citi 
were either 5 or 6 cents. It was to 
noted that in the cities of Pomona, Red 
lands, Riverside and Santa Cruz, with 
10-cent cash fare, and Santa Barbar 
with an 8-cent cash fare, an enaeav 
has been made to enable the continu 
operation of street railway service 
increasing fares approximately to the 
economic maximum. These commun 
ties were faced with the possibility 
abandonment of service on account 
operating losses due to automobile com 
petition and other causes and t 
present fares may be considered som 
what in the nature of an experimen 
In all cases in California where a 1 
ceJ1t cash fare obtained it was a quea 
tion either of discontinuing servi 
entirely or collecting the maximu 
fare, and the cities chose the latt 
alternative. 

Data were collected for the compila 
tion from seventy-nine cities. Fro 
this number twelve cities have a 1 
cent fare, one a !l-cent fare, fifteen 
8-cent fare, thirty a 7-cent fare, twel 
a 6-cent fare and nine a 5-cent fa 
Most of the cities reporting, especial 
those having the higher cash far 
allow a discount on the purchase 
tickets or tokens in quantity. In 
number of cases an additional char 
is made for transfers. 

The report also gave considerati 
to the maximum length of ride a 
said that on a unit fare it varied a 
cording to the different cities fro 
approximately 2 miles in smaller tow 
to a maximum of 34 miles in Chica 

In Los Angeles the average length 
ride on the Pacific Electric lines pe 
forming local service is found to 
5 miles. 
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i: •· 1 Six-Cent Fare Ordered in Chicago '!!.1""-

xew Surface Lines' Rate to Go Into Effect May 1-Rate Justified b Er · 
nating Several Obligations Specified in 1907 Franchise Ordinan~ 111\1• 

1IlEGINNING May 1 the rate of fare pez cent below the average last year 
~on the Chicago Surface Lines will An interesting feature of the deci~ f 6 cents if the order of the lllinois si~n _is the disallowance of any appro

ommer_ce Commission entered April 8 pnat1on for sweeping, cleaning and 
carried out. The new order is sprinkling streets, thereby saving $607,

'tenta tive, temporary and experi- 000 per year. On this point the com
ental" and is to be effective until mission says: I 

an. 1 unless changed in the mean
ime. The commission expresses the 
i!licf that the 5-cent fare order which 
•as enjoined by the federal court last 
·o,·ember could have been made effec
ve if there had been co-operation 
tween the companies, their employees 

nd the city. The companies have been 
llecting an 8-cent fare since July, 
20. The new order rescinds and 
muls the 5-cent fare order of Nov. 23, 
21, and it is expected that steps will 

taken to dismiss the proceedings in 
United States court where a master 

chancery was about to begin taking 
idence for the purpose of deciding 

hether the injunction should be made 
rmanent. 

\\'hatever may be the relations between 
respondent companies and the city ot Chi
cago, any obligation which may be in the 
license contracts ot said city requiring re
spondent companies to pay certain por
t1o~s of the cost of sweeping, cleaning and 
sprinkling the streets is not binding upon 
thi':' commission In the exercise ot the 
poiJce J>ower of the State In the fixing ot 
rates of fare to be charged and collected 
m the city ot Chicago, and is not a proper 
charge to operating cxpenaes of said 
companies. 

PROPOSED SAVINGS TOTAL MILLIONS 

Summarizing the savings proposed 
by the commission, it is found that 
these total $7,079,411 from operation 
and $2,403,131 from the allowed rate 
of return. By inference the city will 
also lose its share of receipts because 
there would be no surplus to divide. 
This would save another $2,944,963. 

WILL LIKELY ASK FOR REHEARING These savings would total ;12,427,505, 
By this latest order the companies' and on this basis the commission figures 
turn is limited to 5 per cent. Under that the total expense will be $39,
e order of the previous commission 885,000. Deducting this from the esti
e rate of return was fixed at n per mated gross of $47,916,000, the net 
nt, although the companies last year return of approximately $8,000,000, or 
med only 64 per cent on the allowed 5 per cent on the former commission's 
luation. It is understood that the value of $160,000,000, is arrived at. 
mpanies regard the 6-cent order as The commission agreed with the com
nfiscatory. No announcement was panics' estimate that taxes would again 
ade as to what steps they would take increase this year in spite of a 46 per 
t it is likely they will ask for ~ cent increase last year and it allowed 
hearing and the commission will be $407,000 additional for this item. It 
lowed twenty days under the law to announced that further attention will 
cide this question. That could be be given to the valuation of the proper
ttled before the date on which the ties and for the present it would not 
der is supposed to become effective. disturb the previously allowed figure 
Last year the gross income of the of $160,609,761. On the question of 

ace lines was $60,343,733 and the · return, it said the evidence showed that 
pense, including taxes, was $46,965,- interest rates have decreased H per 
1. The commission figures that the cent from peak costs and, therefore, 5 
duced fare will attract about 50,000. pello cent would be a reasonable allow

additional revenue passengers, ;o ance. 
at the gross earnings will be On the question of high wages the 
7,916,228. Last year the companies order reads: 
ed 12.78 per cent of the gross for This commission has been criticised tor ' t d 8 not ordering an lmmMiate reduction In op-
ln enance an per cent for re- eratlng expenses o! respondent companies, 

wa!s. It is proposed to combine especially in regard to salaries and wages. 
se two accounts and allow a total Under the Illinois commerce act, this commission has no authority to make such a 
16 per cent, which would save direct order. Where, however, It Is per-

769 8 T fectly apparent, as It Is In this case, that 
, ,1 7. his is practicable, it is the operating costs o! a company are exces-
'med, because there is no deferred sive in proper relation to the cost ot labor 
intenance and the property 1.s 1.n a and lndustrieM requiring similar skill, to the prices paid tor the same service by 
dition of good operating efficiency. ~imilar utilities in other cities o! the United 
h States, this commission believes that not 
e companies last year carried to all of this excess cost should be reflected 

injuries and damages fund $2,301,- In the rates o! fare charged and collected. . but that a certain portion thereof should 
and actually spent $1,762,778 from he borne by the company Itself. 
amount. The damage reserve fund The maximum wage for trainmen in 

now $2,490,359. The commission Chicago is 80 cents an hour and the 
s not believe that a fund of this commission points out' that when this 
racter should be accumulated and rate was fixed in 1920 the cost of living 
oses to cut the allowance to the in Chicago was about 114 per cent over 

ent of $1,001,224 during this year. that of December, 1914. In December, 
is also proposed to save $700,000 Hl21, the order says, this had receded 
the allowance for materials on the t-1 a point where it was 72.3 per cent 

•ory that prices have gone down 20 over the 1914 level, when the men were 

:Eceiving .. 32 cents an hour. Exliiblts 
m t?e case ,showed further that the 
maximum wage for trainmen in a 
number of large cifies had dropped 
from an average ,of 61.1 cents in 1920 
to an average of 54.9 cents, a decrease 
of 10.1 per cent from the peak. Evi
dence showed also that from 1914 to 
1918 the Chicago wage was 4.6 cents 
an hour higher than other properties 
~nd o~ this basis it would now be 60.3 
m . Chicago. To ,get to this level, it is 
pomted out, there would have to be 
a reduction of , 24.6 per cent. It was 
stated during the hearings that the 
companies were negotiating with the 
n_1en for a reduction in wages at the 
time the fare fight was renewed. The 
contract since that time has been con
tinued on a month to month basis. 

Big Issue Before New Council 
The fare proposition in l\ladison, Wis., 

looms up as a big issue before the 
newly-elected City Council. The Madi
son Railways Company has submitted a 
schedule of fares which has the indorse
me?t of the City Attorney and Mayor. 
It mcludes a 10-cent cash fare 3-cent 
fare for children, seven tokens' for 50 
cents and books containing thirty 
ttcke!s for $1.50. The company agrees 
to this rate if the city relieves the com
pany from all obligations to surface the 
railway zones in certain streets. This 
work has been held up pending an 
agreement with the company. Just 
w~at action will be taken if the city 
fa~ls to approve of this action street 
railway officials decline to say. It is 
expected, however, that the new Council 
will take favorable, or at least some 
definite action within six weeks. 

Recommends Increased Railway 
Service 

Glendale's proposal to operate a 
municipal bus line in Los Angeles, Cal., 
was rejected recently by the Los An
geles Board of Public Utilities. In re
jecting the request, the board consid
ered the •reports of its chief engineer, 
If. Z. Osborne, Jr., and also briefs sub
mitted by the Pacific Electric lines and 
the city of Glendale. Recommendation 
that the Pacific Electric increase its 
service on its Glend{lle line during the 
morning and evening rush hours was 
also voiced by the board. D. W. 
Pontius, vice-president and general 
manager of the company, stated that 
the railway would gladly comply with 
the recommendations. Commissioner 
Leeds of the board, in explaining his 
negative vote, said he believed that the 
paralleling of the Pacific Electric Rail
way line with a bus line for the entire 
distance was unfair competition. Com
missioner Kennedy stated among other 
things that he did not think that this 
was any time to cripple any public 
utility, whether privately or publicly 
operated. Details of this municipal bus 
project will be given in Bus TRANS
PORTATION for May. 
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· -One Dollar Weekly- Pass 
for Terre Haute. Too 

The Terre Haute, Indianapolis & 
Eastern Traction Company, Indian
apolis, Ind., has made application this 
week to the Public Service Commission 
of Indiana for permission to install on 
the 5-cent city cars of Terre Haute the 
unlimited-ride transferable weekly pass 
to be sold at $1. This will make the 
sixth property in the United States and 
the second in Indiana ,to use this form 
of transportation, tlie first five prop
erties being Racine, Kenosha, Youngs
town, Beaver Valley and Fort Wayne. 

To prepare the carmen and the public 
for this innovation, E. M. Walker, 
general manager, invited Walter Jack
son, originator of the pass, to aid in 
the publicity campaign. Mr. Jackson 
called on both the leading merchants 
and theater managers of the city to 
secure their help in pushing the pass as 
a producer of the off-peak travel that 
means so much to them. He also ad
dressed the night and day carmen, 
explaining the meaning of the pass 
from both the fare-handling and busi
ness-building standpoints. 

Mr. Walker's suggestion that they be 
placed on a commission basis met such 
a cordial ·response that a number of 
operators said they would do more than 
sell passes on the card-they would 
offer them to their neighbors in their 
off hours. 

The local papers which were repre
sented at these meetings have published 
good accounts of the pass, so that the 
pass is already a matter of general 
knowledge, even in advance of the ad
vertising campaign prepared for news
paper and car window use. The company 
hopes to put on pass No. 1 for the week 
beginning May 1.. 

Boise Revenue Gains in 
Second Week 

The second week of the 7-cent cash 
fare on the Boise (Idaho) Street Car 
Company and the Boise Valley Trac
tion Company shows an increase in 
passengers and revenue over the first 
week of the new rates. The first week 
showed a fa1ling off in traffic and re
ceipts as compared with the last week 
of the lower fares. During the second 
week the Boise Street Car Company 
carried 698 more passengers than dur
ing the first week, and collected $30 
more in fares. As compared with the 
corresponding weeks in February, the 
first week of the new rates showed a 
decrease of $106 on the Tenth and 
Eighteenth Street belt lines of the 
Boise Valley Traction Company in 
revenue and of 3,705 in passenger traf
fic, while the second week showed a 
revenue decrease of $61.79 and pas
senger decrease of 2,668. The South 
Boise line during the first week of the 
new fares reported a decrease, as com
pared with the last week of the old 
schedule, of $27 in revenue and 686 in 
passengers. For the second week it re
ported an increase of thirty-eight in 
passenger traffic and $9.08 in revenue 

over "the corresponding week in Feb
ruary. The announcement of new rates 
was given in the ELECTRIC RAILWAY 
J0URNA!,-, issue of April 8._ 

Fare Increase Sought in Mobile 
The Alabama Public Service Com

mission has under advisement a peti
tion of the Mobile Light & Railroad 
.Company for an increase in fares. The 
company has requested the right to 
charge an 8-cent cash fare instead .of 
the present 7-cent one and an increase 
in the ticket rate from 6 to 7 cents. At 
present four tickets are sold for 24 
cents. ,., 

Opposition to the proposed increas.e 
was registered with the commission by 
the city of Mobile. A request was made 
that the old contract rate of 5 cents be 
re-established. This contract was sus
pended as an emergency measure about 
two years ago to permit the company 
to charge the present rates, to meet the 
increased costs to which it was then 
subjected. The Mobile Light & Rail
road Company now contends that not 
only have costs failed to be reduced, 
but that losses in traffic and the sus
pension of shipbuilding activity at the 
Chickasaw plant have created losses in 
revenue which if continued througnout 
the present year will cause a deficit of 
$162,700. 

The commission has determined to 
have a valuation of the property made 
before rendering a final decision on 
rates. The commission's own engineers 
will value the property. The company 
has already had a valuation made on 
its own account. According to report, 
this valuation showed that the property 
had cost a minimum of $4,050,000, and 
that it would now cost $6,506,000 to 
reproduce. 

One of the appraisals of the proper
ties of the Mobile Light & Railroad 
Company is being made by the firm of 
Harry Barker & Robert C. Wheeler of 
New York City and Albany, N. Y., 
working in connection with Capt. 
Charles T. Long, the company valua
tion engineer. The field work is being 
done by a force of about fifteen under 
the direction of Capt. Harry Barker, 
who will present the results before the 
Alabama Public Service Commission. 
The commission engineer, L. M. McDon
nell, is making a concurrent check and 
appraisal. 

Railway Loses Fare Suit 
In an opinion by Justice Brandeis 

the United States Supreme Court re
cently decided against the Galveston 
(Tex.) Electric Company in its suit to 
enjoin the city of Galveston from put
ting into effect a 5-cent car fare. The 
company contended that this rate was 
confiscatory. The District Court for 
the Southern District of Texas denied 
the injunction on the ground that it had 
no right to interfere with the fixing 
of rates, which was a legislative func
tion, unless it appeared beyond doubt 
that the rates would deny just com
pensation, which it was not convinced 
was shown in this case. 

Tran~portation 
·N ews Notes 

Children's Fares to Be Reduc 
Officials of the Pine Bluff (Ark.) C 
pany have announced that they 
working on a plan for reduction of 
fares charged school children. A 
duction to 3 cents has been asked, 
the officials state that it is prob 
that a reduction to less than 3 c 
will be made. 

Freight Rates Reduced 1:6 and 20 
cent.-Freight reductions of 16 and 
per cent, effective ApriJ 10, have 
announced for the electric lines of 
Cleveland, Southwestern & Colum 
Railway, Columbus, Ohio. This 
make the rates equal to those prevai 
on steam roads. E. L. Hukill also 
nounced a similar reduction for 
Columbus, Deleware & Marion El 
Company, effective April 20. 

Reduced Rates Announced. -
Wes tern Light & Power Com pa 
Boulder, Col., through its general 
ager recently announced a reduction 
railway fares approximating 20 · 
cent. This step was voluntary on 
part of the company to induce 
people to ride. Single rides will be 
cents, the present rate; strips of s 
tickets can be bought for 50 cents 
books of twenty rides will be sold 
$1.25 instead of $1.50. 

Seek Lower Rates.-Six separate 
titians have been presented to the 
Council of Fort Smith, Ark., by 
citizens of that city asking that 
Council order the Fort Smith Ligh 
Traction Company to reduce its tro 
fares from 7 to 5 cents. The peti 
call for transfers and half fares 
children. The CounciJ has set April 
as the date for a hearing. It is 
that the petitions were circu 
shortly after the platform men 
ployed by the traction company 
cepted a cut in wages of 6 cent.a 
hour. The negotiations lasted for 
weeks, ending with the men signi 
only contract offered by the compa 

Fares Reduced on Grays H 
Lines.-A fare reduction from 
tickets to four tickets for 25 cents 
been ordered by the Departmen 
Public Works of Washington, o 
lines of the Grays Harbor Rail 
Light & Power Company. This ra 
serves Hoquiam, Aberdeen and Co 
olis. The reduction is for an inde 
nate trial period. Cash fares con 
at 10 cents. The reduced rate is 
tive April 30. Trial of 10-cent cash 
and three tokens for 25 cents res 
in a loss to the company, but wi 
lower fare the company hopes th 
creased patronage, particularly I 
tercity traffic, will more than mak 
for the reduction. One-man cars 
other operating economies have 
instituted by the company. This m 
has been referred to previously. 
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New 
Publications 

Fire Tests of Building Columns 
y the Associated Factory Mutual Fire 

surance Companies, the National Board 
Fire Underwriters and the Bureau or 
ndards. 389 pages, Illustrated. ·· 

This bulletin reports the results of 
experimental investigation of the re
tance of building materials and 
ded columns when exposed to fire 
to fire and water, with the record 
characteristic effects. 

bllography of Petroleum and Allied 
Subst ances (1918) 

y E. H. Burroughs. Bulletln No. 189. 
lted States Bureau of Mines, Washing-
• D. C. ~ 

This bulletin contains a complete list 
all material appearing in periodicals 
ring 1918 on the subject of petro

. The references are classified ac
rding to the Dewey system and a 
ort resume of each article is g-iven. 

Motor Truck Transpor\ation 
3• F. Van Z. Lane. Published by D. Van 

strand Company, 8 Warren Street, New 
rk. 

This book is a summary of the prin
les governing the success of motor 
ck transportation, practically all the 

ace being devoted to freight carry
vehicles. Operating costs, motor 

ck vs. other modes of transportation, 
dies and other load carrying equip
nt, are all discussed in a general way. 
e author is the lecturer on motor 
ck transportation at New York 
iversity. 

nallng on the Berlin Elevated and 
Underground Railways 

ubllshed by Julius Springer, Berlin, 
any. 188 pages; Illustrated, 

his gives a very complete descrip
n of the types of signals and signal 
ipment together with methods of 
tallation with circuit diagrams for 

Berlin (Germany) Elevated & Un
ground Railways; also similar in-

ation for the London Underground 
New York subways. It puts in 
anent form information not avail

e elsewhere. 

a ilway Statistics of the United 
States for 1920 

Y Slason Thompson, Bureau of Railway 
s and Statistics, Chicago, Ill. 

is is the eighteenth year that Mr. 
ompson has published his little book 
statistics of the railroads in this 
ntry and abroad. The data relate 
only to rolling stock, mileage and 
nces for both American and foreign 
ds but to many allied topics. The 
k contains 147 pages and will be 
nd very useful for any one looking 
group statistics of the steam r.ail
ds. Many of these are in compara-

form. Editorial comments accom
y many of the figures given. 
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American Electricians' Handbook 
By Terrell Crort, consulting engineer. 

Second Edition, Published by McGraw-HIii 
Book Company, Inc., New York. Cloth 
7 x 4¼.in. 789 pages. 900 Illustrations. 

A second edition of American Elec• 
tricians' Handbook, by Terrell Croft, 
has been published by the McGraw
Hill Book Company, lnc. This popu
lar handbook has been found very use
ful by practical electricians, and is 
particularly noted for its clear explana
tions and good illustrations. 

Effect of Moisture Content on Concrete 
A Study of the Etiect of Moisture Content 

Upon the Expansion and Contraction of 
Plain and Reinforced Concrete. By Torata 
Matsumoto. Bulletin No. 126 or the Engi
neering Experiment Station, University of 
Illinois, Urbana. Sent upon request. 

This study contains some of the re
sults of experiments made by the 
author, who did graduate work in Theo
retical and Applied Mechanics at the 
University of Illinois in 1918. He was 
for many years an et)gineer on harbor 
work in Formosa and wished to deter
mine the lasting qualities of concrete in 
a damp and tropical climate. 

Sistema de Alimentazione Della Linee 
a Trazione Elettrica a Corrente 

Continua 
By Enrico Sorelll, Brescia. 46 pa~es, 

paper. 

This pamphlet describes the trans
mission system for direct current elec
tric railways devised by Mr. Sorelli, an 
Italian engineer. The purpose of this 
system is to reduce the number of con
verting substations and centralize the 
distribution of energy by the use of a 
system of double feeders at different 
voltages. He states that by the use of 
his system the tension is equalized 
throughout the line and that the drop 
is reduced to very small fraction. 

The most interesting feature of the 
booklet is a technical description of 
conditions on the Gardone-Travernole 
electric railway where his system is in 
use. 

Federal Power Commission Report 
Government Printing Office, 

.. ,vashlngton, D. C., 1921 
The first annual report of the Federal 

Power Commission, which covers the 
fiscal year ended June 30, 1921, has 
been published. The report states that 
the commission's jurisdiction is limited 
to the consideration of projects designed 
to produce water power; further, that 
the body has the authority to grant per
mits or licenses for constructing, main
taining and operating which have pre
viously been approved by the Interna
tional Joint Commission. On Nov. 1 the 
commission had received 260 applica
tions which aggregated 11,060,000 pri
mary horsepower and 16,826,000 hp. of 
estimated installation. The applications 
affected thirty-three states, the Dis
trict of Columbia and the territory of 
Alaska. This estimated installation is 
approximately twice the horsepower so 
far developed in the United States. 

The Federal Power Commission con
sists of the Secretaries of War, the 
Interior and Agriculture, and 0. C. 
Merrill, who is executive secretary. 

Legal Notes 

CALIFORNlA-Ejectment not Proximate 
Cau.se oi Injuries Sustained Jlfore 
than ¾ Mile from Place of Eject
ment. 

A railroad was 'llot liable for injuires 
to person on the track on the theory 
that it had negligently ejected him for 
failure to produce a ticket or fare, 
though he was in a helpless condition 
as a result of intoxication or other 
causes, where injuries were sustained 
three-fourths of a mile from the place 
of the ejectment, the ejectment in such 
case is not the proximate cause of the 
injuries. [Lammers vs. Pacific Elec
tric Ry., 199 Pacific Rep. 523.] 

FEDERAL CouRTS-Pa.yment of Interest 
into Special Fund Held to be a 
Contract Requirement. 

Where a city, in an ordinance auth
orizing the issuance of bonds, irrevoc
ably obligated itself to pay into a 
special fund from the gross revenues of 
its street railway system before each 
installment of interest falls due a sum 
equal thereto, and requiring the city 
treasurer one month prior to this in
terest date to set aside the amount 
thereof, the provision for setting the 
interest aside is part of the contract 
obligation binding on the city and not 
merely a directory provision. [Puget 
Sound Power & Light Co. vs. City of 
Seattle et al., 271 Federal Rep. 958.] 

GEORGIA-Company Jllay Reassign Seats 
in Ca1·rying Out Jim Crow Law. 

Where a State law requires the 
separation of white and colored pas
sengers in street cars, a conductor h:is 
the right not only to assign a seat at 
the time a passenger enters the car, 
but to make such necessary reassign
ments as the exigencies of the traffic 
may require. [Savannah Electric c-,. 
vs. Lowe, 108 Southeast Rep. 313.] 

MASSACHUSETTS-Conditions Precedent 
to Becoming Passenger. 

Any one in proper condition, who 
takes hold of the grabhandle, places his 
foot on the step and begins to enter a 
car is a passenger, if the car is at a 
regular stopping place in the street for 
the purpose of receiving p_assengers and 
persons were invited to enter and b~
come passengers. [Franz vs. Holyoke 
Street Railway, 132 Northeast. Rep. 
270.] 

MICHIGAN-City· Has Power to Oust 
Railway on Expiration of Fmn
chise. 

The Common Council of Detroit . 
under the charter of the city has 
power to exercise control over the use 
of its streets and to direct the institu• 
tion of a suit to oust a street railway 
company from the streets as to which 
its franchises from the city have ex
pired. (Cit:v of Detroit vs. Detroit 
United Ry., 184 Northwest Rep. 516.] 
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l\f1ssoum-Excessive Speed •Not Neces-
sarily Cause of Accident. 

Negligence not being actionable un
less it produces an injury, an instruc- Personal Mention 

. tion authorizing recovery must require 
a finding that the negligence complainej 
of was the proximate cause of the 
injury. Hence, in an action for the .J. A. Crilly Has Long Service 
death of a pedestrian struck by a street "I hope John A. Crilly will be with 
car, an instruction that if the car was the Connecticut Company many more 
being run at a speed greater than 15 years," declared Nathaniel J. Scott, 
m.p.h. and the deceased was exercising manager of the Hartford Division, in 
ordinary care for his own safety, the commenting upon the fifty-seventh an
company would be liable, was erroneous niversary of Mr. Crilly's service, which 
as not requiring a finding of specific and was celebrated April 7. Mr. Crilly en
definite facts, from which it necessarily tered the company's ranks in 1865, when 
followed that the negligence was the it was known as the Hartford & 
cause of the injury. [Lackey vs. United Wethersfield Horse Railway, and for 
Railways 231 Southwest. Rep. 956.] many years was chief claim adjuster. 
MISSOURI-Street Railway Held Not Since 1916, when he retired from this 

Negligent in Maintaining Defee- position, he has been doing special 
tive Grabhandle. work for the company. 

A street railway could not be held Mr. Crilly's first work with the com-
negligent for maintaining a grabhandle p&ny was taking care of horses at $8 
on a street car which contained a defect a week. Even his next work was still 
not discoverable except by breaking the somewhat distantly removed from 
brass casting holding the rail, where modern electric railways, for he did 
the grabhandle was inspected from the blacksmithing for the company. He 
time to time by stepping on the step became yard foreman, and when the 
and jerking on it, as far as injuries to company changed from horse cars to 
one not a passenger w~s concerned. electric apparatus Mr. Crilly was in 
[Galloway vs. Kansas City Rys., 223 charge of selling the horses. He sold 
Southwest. Rep. 385.] . 750 and is proud of his record. There
MISSOURI-Denial by Commission of after he was acting superintendent, by 

Railway Company's Right to Issue appointment of President E. S. Good
Bonds Held lmpairtnent of Con- rich until 1895, when he became chief 
tract Right. adj~ster. He was succeeded in that 

Under the terms of a railway com- work by his son, John A. Crilly, Jr. 
pany's mortgage it has the right to The service record of Mr. Crilly is 
issue bonds to cover additions· and excelled by few others in the country. 
extensions upon showing net earnings 
double its interest charges; when, how
ever, it proposed to issue bonds on 
additions it was found that part of the 
expenditures were made more than five 
years prior to its application to the 
Public Service Commission for 
authority to issue such bonds, the 
delay in making such application being 
due to the fact that the company could 
not show the requisite net earnings 
prior to its application. By the Public 
Service Act of the State, the commis
sion is prohibited from authorizing the 
issuance of bonds for additions made 
more than five years prior to the ap
plication. Nevertheless the court held 
that the application should be granted 
in spite of the law, because otherwise 
the law would be unconstitutional, as 
impairing the company's contract right 
to issue such .bonds, contrary to Const. 
U. S. Art. 1, Sec. 10. [State ex rel. 
Joplin & Pittsburgh Ry. vs. Public 
Service Commission, 223 Southwe~t. 
Rep. 388.] 
SOUTH CAROLINA-Place in Street 

Whi·re Street Car Passenger 
Alights ls Not a Station. 

A public street in a city, at a point 
where a street car stops for passengers 
to alight, is not to be regarded as a 
passenger station, in determining the 
duty of the company toward its pas
sengers, , and a passenger who stepped 
on a banana peel and fell cannot re
cover. [Thompson et al. vs. Greenville 
Traction Co., 107 Southeast. Rep., 911.] 

Los Angeles Railway Makes 
Changes 

Changes in the auditing department 
of the Los Angeles (Cal.) Railway have 
been announced. 0. J. Hastings be
comes assistant auditor. He was for
merly chief clerk. This position has 
been filled by G. W. McDonald. H. E. 
Gaskell has been appointed chief ac
countant and statistician, and S. J. 
Nock head bookkeeper and accountant. 

George E. Falk, formerly safety di
rector for Henry L. Doherty & Com
pany, with headquarters at their New 
York office, has been assigned to the 
Community Traction Company and the 
Toledo Edison Company, at Toledo, as 
head of all the safety work. He plans 
a general all-year campaign on "safety" 
and has already secured the co-oper
a tion of the Toledo Automobile Club 
and the public schools in an effort to 
put over a safety course through ~he 
public schools. Mr. Falk has been with 
the Doherty interests for nine years. 
He started in the gas offices of subsidi
aries in New York State. 

George P. Good, who has served for 
many years in the transportation de
partment of the Philadelphia (Pa.) 
Rapid Transit Company, has been ap
pointed superintendent of transporta
tion. Elbert G. Allen has been ap
pointed chief engineer. l\Ir. Good started 
work with the company twenty-eight 

years ago, when cable cars were still 
used. Mr. Allen, a graduate of the 
Massachusetts Institute of Technology, 
was associated in an advisory capacity 
with Stone & Webster in the construc
tion of Hog Island. His appointment 
has been referred to previously in the 
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Obituary 

Howard E. Huntington 
Howard Edward Huntington, vi 

president of the Los Angeles (Ca 
Railway and only son of Henry 
Huntington, president of the compa 
died March 27 at the age of forty- • 

Private burial service was conduc 
on March 29 and as a mark of resp 
all trolley cars in Los Angeles stop 
for one minute at 10 a.m., the ti 
of the funeral. All machinery, exc 
sub!;:tation motors, was stopped for ft 
minutes ·and the main offices closed 
half a day. 

Mr. Huntington began his rail 
career in 1894 with the late Epes R 
dolph, builder of the Southern Pac 
Railway of Mexico. In 1903 he beg 
his actual experience in Los A11g 
traction activities as a worker in 
electrical department of the shops. 

Upon the death of J. A. Muir, t 
gf:neral manager, Mr. Huntington Vi 

appointed to the position. 
He continued as active hea<l of t 

railway until 1911 when he· made 
trip to Europe for his health. He 
tained the title of general mana 
until 1918, when George .J. Kuhrts, 1, 
present general manager, was 
pointed. During the war he ser 
as a dollar-a-year man with the ~h 
ping board and supervised import 
phases of shipbuilding work at 
Angeles Harbor and Oakland, Cal. 

Knox Taylor, president of the Tay! 
Wharton Iron & Steel Company, 
vice-president of the American Rail 
Business Association, died April 4, 
his home in High Bridge, N. J. Du • 
the war his company aided in suppl 
railway track material for use ab 
and he himself was the representativ 
the leading manufacturers of this p 
uct in dealings with the Govemm 
Mr. Taylor worked through all the 
partments of the Taylor Iron & S 
Company, and finally became presid 
In 1912 this company purchased 
William Wharton, Jr., & Company, I 
and the Philadelphia Roll & l\tac 
Company, and Mr. Taylor became p 
dent of the new Taylor-Wharton I 
& Steel Company. The Taylor 
Wharton Companies had originated 
u~e of manganese steel in trackw 
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Manufactures and the Markets 
DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE 

MANUFACTURER, SALESMAN ANb PURCHASING AGE.NT 

ROLLI NG STOCK PURCHASES BUSINESS ANNOUNCEMENTS 

iiiil iifiiilliii 

New Electric Line Planned 
for Florida 

Sanford, Fla., suburban trolley lines 
linking up Sanford (Fla.) and inter
mediate points south to Plant City, 
,·here it is confidently expected the 
ampa Electric Company will meet it, 

s the plan being promoted by Frank 
• Ryan, vice-president of the Orland 
fortgage & Loan Company, and F. F. 
nge, president of the Bank of Orange, 
rlando, Fla. The proposed lines would 
rovide a scenic route through Florida 

inking with the St. John's River north 
rom Sanford so as to appeal to the 
urists. Orlando would be headquar

ers and the route would include Winter 
ark, Orlando, Kissimmee, Loughman, 
aine:oi City, Lake Alfred, Auburndale, 
keland and Plant City, with spurs 

ut of Orlando to Daytona and Tava
ese. It would offer competition to high 
reight rail rates by a joint trolley and 
·ater rate to Jacksonville and an all
rolley rate to Tampa and Orlando, the 
hree principal consuming centers of 
he region. One of the biggest lumber 
lills in the south is at Loughman and 
s owners are understood to be inter
sted in the project. Mr. Ryan's esti
ates are that it will require $12,000,-

00 to lay the .Jines and equip the 
arious companies which would operate 
ver the tracks. Mr. Ryan states that 
egotiations have progressed with 
orthern financiers far enough to 

ractically assure consummation of the 
roject. 

Ohio Road Will Buy Power 
Indiana, Columbus & Eastern Trac

on Co., Springfield, Ohio, will operate 
ars with power furnished by the Day
n Light, Heat & Power Co. not later 
an June 1, according to a statement 
sued today by G. D. Nicoll, superin-
ndcnt of power equipment for the 

d. At present the company is sup
ying its own power, but the contract 
'th the Dayton company will furnish 
rvice cheaper than the traction line 

produce it, company officials say. 
ew rotary converters are being in

lled at the various substations and 
w substation buildings are being con

cted at Medway on the Dayton
ringfield division and at Donovan's 
II on the Springfield-Lima division. 
eration of the power plant at Med
y will stop as soon as the Dayton 

rvice begins and it is regarded as 
able that the plant will be entirely 
olished, although some of the execu

es are said to favor the retention of 
plant for emergency purposes. . The 

yton service will be transmitted at 
000 volts, the same as at present, but 
h alternations at 60 cycles instead of 

. It was this change which required 
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the installation of new converters. The 
contract between the traction line and 
the Dayton company was recently ap
proved by the• State Public Utilities 
Commission. 

Orders for 151 Safety Cars Placed 
The Stone & Webster Company re

cently placed orders for 136 Birney 
safety cars. Of these eighty-nine were 
ordered from the St. Louis Car Com
pany and forty-seven from the Ameri
can Car Company. These cars will be 
used as follows: Houston, Tex., 35; 
Columbus, Ga., 3; Savannah, Ga., 30; 
Tampa, Fla., 24; Pensacola, Fla., 8, and 
Jacksonville, Fla., 36. 

In addition to these the Chicago, 
South Bend & Northern Indiana Rail
way has placed an order for fifteen 
safety cars with the J. G. Brill Com
pany. 

Advice on Foreign Market 
Conditions 

A feature of the ninth National 
Foreign Trade Convention in Philadel
phia, to be held on May 10, 11 and 12, 
will be the furnishing of trade advisers 
to give information on foreign trade 
questions. These advisers have been 
selected from business men who have 
spent years in foreign trade and they 
will furnish information regarding 
market, shipping, finance, sal~s and ad
vertising methods, and other items con
sidered as obstacles to entering foreign 
markets. 

Westinghouse Air Brake Report 
The Westinghouse Air Brake Com

pany earned $1,412,490 net during 1921. 
Tb.is was exclusive of loss due to 
shrinkage in inve~tory prices, amount
ing to $2,307,854, charged against re
serves created for that purpose. With 
this adjustment the inventory stands at 
$10,802,328, as compared with $15,-
628,811 on Dec. 31, 1920. In comment
ing on the general situation the officers 
say: 

"As outlined in our last annual report 
for the stockholders . we entered the 
vear 1921 with a fair volume of un
filled orders on hand, and as a conse
quence our shipments for the first quar
ter were fairly satisfactory; but on ac
count of the general business depres
sion and particularly the curtailing of 
purchases by the railroads of the 
country, our orders received during the 
year under review amounted to less 
than 50 per cent of normal, which re
sulted in plant operation and shipment 
for the year of approximately this 
same percentage. Under existing con:. 
ditions, it would be difficult and useless 
to endeavor to forecast the future." 

San Francisco Car Contracts 
Awarded 

Contracts were awarded on April 4 
for twenty new cars for tne San 
Francisco Municipal Railways. The 
contracts are for the construction and 
assembling of cars of the center en
trance type, at a cost of almost $200,-
000. The bids accepted, according to 
City Engineer M. l\I. O'Shaughnessy, 
are approximately $1,200 cheaper per 
car than the estimate made several 
months ago. The contract for the body 
and trucks went to the American Car 
Company of St. Louis at $5,187 per 
car; trucks and wheels to the same 
company at $1,312.50 per car. The 
Westinghouse Traction Brake Company 
was awarded the contract for the air 
brakes, the total contract being for 
$11,363.73. The Westinghouse Elec.tric 
& Manufacturing· Company was given 
the contract for the electrical appara
tus, motors, etc., the contract totaling 
$49,503.66. -------

General Electric Submits 1921 
Report 

The thirtieth annual report of the 
General Electric Company, Schenectady, 
N. Y., reports orders received in 1921 
were $179,722,000, ·as compared with 
$318,470,438 for 1920. For . the first 
ouarter of 1922 orders received have 
been at an annual rate in excess of $200,-
000,000. Net sales billed were $221,-
007 992 compared with $275,758,488 for 
1920. A surplus in excess of cash divi
dends for the year 1921 was $8,243 290. 
C. A. Coffin, chairman of the board of 
directors, in a statement to the stock
holders, characterized 1921 as an ex
ceptionally trying and difficult year 
"with its contraction in business and 
the unavoidable processes of readjust
ment." 

The report states that inventories in 
factories and warehouses and on con
signment have been taken with the 
usual care and valued in accordance 
with the custom of the company at cost 
or market, whichever is lower. Invest
ment securities have been carefully re
valued according to the statement and 
a reserve of $3,700,000 has been estab
lished to safeguard the comoany'li 
interest in associated manufacturing 
and selling companies against inventory 
or other shrinkage. They are now 
carried at a net value of $75.326,382. 

Metal, Coal and Material Prices 
Metals-New York April II, 1922 
Copper, electrolytic, cent& per lb . • , . • • • . • 12. 875 
Copper wire base, cents per lb. . . . . . . • . . • 14 . 125 
Lead, eenta per lb...................... 5.0S 
Zinc, oenta pedb ........... , , .. , . . . . . . • 5. 25 
Tin, Strait&, cent& per lb.... .. . .. . .. .. . • 30. 375 
Bituminous Coal, r.o.b. Mines 
Smokele811 mine run, f.o.b. veeael, Hampton 

Roads, gr.- tona...... . . . • . . . . . . . .. . . $4 60 
Somenet mine run, Boeton, net tons.... • . 2. I 0 
Pittaburgbii mine run, Pittsburgh, net ton■ 2 . • 6. 2. 5. Franklin, I., 1creenin111, Chicago, net ton■ 
Central, Ill., 1ereenlng1, Chicago, net tons I. 875 
Katl8&8 aoreenlnp, Ka111as City, net ton■ 2. 50 

Mater1als 
Rubbe~oveM wire, N. Y. cents per lb... S.90 
Weatherproof wire base, N. Y .. centsperlb. 15.50 
Cement,Chica,ro net price■, without bags.. . $ I . q7 
Llnseed oil,(S-bbl. Iota), N. Y .. i,enta per gRl. 84 .00 
White lead, ( 100-lb. ketrl, N. Y., oents per lb. 12. 25 
Turpentine (bbl. lots), N.Y .. eenta per 11al. 88.00 
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Rolling Stock 

Columbus, Delaware & l\Iarion Elec
tric Company, Columbus, Ohio, con
templates the addition of one more 
freight car owing. to increase in 
business. 

nounced through its president that it 
will extend its interurban line from 
Carbondale to Herrin, work beginning 
about May 1. The citizens' subscrip
tions to the preferred stock justified the 
extension. 

Harrisburg (Pa.) Railways will prob
ably begin the work about April 1 of 
improving North Third Street in front 
of the Capitol and will include paving 
of the Walnut Street stretch on the 
south side of the Capitol. The trolley 
tracks now in Third Street will be 
shifted to allow for another track and 
the west side curbing will be moved for 
widening the sidewalk. 

Houston (Tex.) Traction Company 
plans to purchase immediately thirty
five new cars at a cost of $270,000, ac
cording to an outline of the company's 
proposed improvements submitted to 
the City Council by Luke C. Bradley, 
district representative of Stone & Web
ster. Mr. Bradley also told the City 
Council that the company will paint and New Jersey & Pennsylvania Traction 
overhaul thirty-six cars it now owns Company, Trenton, N. J., may be forced 
that have been in the carhouses unused to provide additional rails on West 
for some time. Hanover Street. This action is urged so 

that cars from the Princeton and the 
Chicago (Ill.) Surface Lines expect Pennsylvania lines can travel on the 

to be in the market very soon for lOO right hand side of the street. There 
new cars. Of these, seven will be 

are two different gages. of tracks com
trailers to replace the trailers burned pel\ing the cars to travel on the wrong 
in the Devon carhouse fire which oc- side of the street. The traction com
curred in January. The others will pany asked that the city cut down the 
probably be of the double-truck one- width of the sidewalks instead of put
man safety J;ype, like the sample re- ting the corporation to so great an ex
cently built and described in the pense. It is said that the cost wil1 
ELECTRIC RA~LWAY JOURNAL for Jan: 14• amount to about $75 000. 
1922. The msurance money received ' 
for the cars destroyed in the Devon , . lnternatio~al Rai_lway, Bufl'_alo, ~- !·• 
fire is sufficient to finance a large pro- m co-operation. wit~ the city m 1_ts 
portion of these new cars plans for repavmg city streets, rebUllt 

· during 1921 more than 20 miles of 
Il l iiillllllllillllilll 11 11 111111 1 111 1 111 1111 nmmmm track. The rehabilitation also repre-

Track and Roadway 

Houston (Tex.) Electric Company has 
begun to double track its line on Lor
raine Street from Gano to Maury 
Streets. 

Pennsylvania & New Jersey Railway, 
Trenton, N. J., is placing a new curve in 
the road at Hulmeville, Pa., and other
wise repairing the road in that section. 

Municipal Rai1way of San Francisco 
received bids on March 29 for track 
construction on Liberty Street between 
Church and Sanchez. The cost of the 
work will be approximately $60,000. 

Indiana Service Corporation, Fort 
Wayne, Ind., wil1 soon start work on the 
double tracking of the West Main Street 
line, according to S:W. Greenland, vice
president and general manager. The 
franchise for this work was granted last 
year. 

Michigan Railway, Kalamazoo, l\Iich., 
will start work on its $100,000 improve
ment program just as soon as warm 
weather comes. The principal item calls 
for the relaying of track on Portage 
Street from Washington Avenue to Lo
vell Street. 

Public Service Railway, Newark, 
N. J., through Harry C. Stevenson, its 
representative, has informed the Had
donfield, N. J., city officials that the 
corporation will make repairs in King's 
Highway in the early spring. Mr. 
Stevenson made this announcement 
after an inspection of the road. 

Murphysboro & Southern Illinois 
Railway, .Murphysboro, Ill., has an-

sents the complete overhauling of 334 
cars, renewal of 38 miles of trolley 
wire and many other improvements and 
betterments. The expenditure thus 
incurred, amounting to over $3,000,000, 
entirely consumed the appropriation 
made from 1921 earnings for main
tenance and renewals and approx
imately $500,000 of working capital 
provided by the stockholders. 

Memphis (Tenn.) Street Railway, 
with the Mayor's consent, has made final 
arrangements for the extension of the 
crosstown line from Agnes Place to 
McLcmore and the connection of two 
links in the railway chain on McLemore 
Street, making a through crosstown 
route from Poplar and Cleveland 
Streets to Riverside Park. The com
pany is also maRing rapid progress in 
laying its tracks across the Viaduct 
just erected at McLemore Street over 
thE; Yazoo & Mississippi Valley and 
the> Illinois Central Railroad system 
tracks. The double tracks will first be 
laid, after which the concrete will be 
put in. The work is being done under 
the direction of A. E. Yarbrough of 
the car company construction de
partment. 
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Power Houses, Shops 
and Buildings 

Duquesne Light Company, Pitts
burgh, Pa., which furnishes power for 
the Pittsburgh Railways, has author
ized the Dwight P. Robinson Company 
to install two additional boilers of 22,-

914 sq.ft. of surface and to design and 
construct additions to the company's 
high-tension substation. 

New Orleans Railway & Light Com• 
1>any, New Orleans, La., will probably 
erect a new office structure instead of 
repairing the old building recently dam
aged by fire. The new building if con. 
structed will be five stories in height 
and will cost about $500,000. Receiver 
O'Keefe has had a conference with t 
security holders on the subject of co 
structing this new building upon 
site of the former quarters of the co 
pany. 

Philadelphia Electric Company, wh" 
supplies power to the Philadelp 
Rapid Transit Company, has just pla 
an order for sixteen 3,750-kva. sing 
phase transformers for operation 
60 cycles, with a total capacity of 6 
000 kva. The total cost of the tra 
formers will be approximately $100,0 
The contract for these transformers 
awarded to the Westinghouse Elec 
& Manufacturing Company, and th 
are to be used in various substati 
They are duplicates of approxima 
thirty similar Westinghouse units n 
in operation. 

Trade Note 

Canton Cuh-ert & Silo Compan 
Canton, Ohio, manufacturers of "Acm 
(Nestable) and "Imperial" riveted 
rugated metal culverts, was awar 
on March 10 the annual contract 
supplying the Pennsylvania State Hi 
way Department's requirements 
corrugated metal culverts this seas 
The contract approximates 42,000 
of corrugated culverts. 

Ohio Brass Company, l\lansfield, 0 
has issued a folder which describes l 

pictures its Type A-Ear with its 
proved Under-run type of construe 
installed. 

Sprague Electric Works, New Y 
N. Y ., has issued a circular descrip 
of narrow-unit panelboards of 
safety type. This panel is an econ., 
in wall space and price. 

Stumpf Una-Flow Engine Compa 
Inc., Syracuse, N. Y., has issued a L 
sheet describing and giving informa 
regarding the performance of its 
flow steam engine. 

General Electric Company Sche 
tady N. Y. has just issued descri 
leaflets of type LG-116 indoor dis 
necting switches and type QC-3 qu 
break lever switch. 

Electric Power Club, 1017 
Street, St. Louis, 1\10., has recently 
Jished a handbook on controllers 
electric motors. This pamphlet con 
simple descriptions of controllers 
definitions of the terms used in 
connection. Words which do not ap 
in most dictionaries are expla 
simply. 
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"The Peacock Staffless" 

A Capacity Brake 
for Loaded One-Man Cars 

[IIKE the extra safety valve on a boiler, the 
hand brake is installed in the one-man 
safety car not because the rest of the equip

ment is expected to fail, but because no man or 
machine is so perfect that the lives of the public 
can be placed unreservedly in its power. 

Laws carefully worked out by trained engineers 
governJ the s<~lection of the proper type. and size 
of boiler safety valves. The choice of hand 
brakes is left to the individual preference of the 
purchaser. All the more reason why you,· ret
sponsible, as, you are for the , safety of the traveling 
public, should choose an equipment which will 
poshively perfo~m its intended duty, when emer
gency requires it. 

The Peacock Staffiess Brake is designed and built 
on technically correct theory, and has ~stablished 
its adequacy in practice. It has ample power to 
stop the most heavily loaded safety car, and its 
almost unlimited chain-winding capacity makes 
certain that it will work under any conditions. 

Specify Peacock Stafjless. 

National Brake Company, Inc. 
890 Ellicott Square, Buffalo, N. Y. · 

· 25 
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How do you 
buy car Lubrication 

IF YOU WISH to reduce 
your use of car "out of 

service" signs per day, we sug
gest that ·you buy lubricants 
only on a performance basis. 
By a perf ormanre basis we 
mean the securing of more car 
miles from every gallon of car 
oil, air compressor oil and 
gear lubricant that you use. 

Your, use of lubricants is 
only a trifle of your total main-

tenance costs-probably not 
more than 1/10 of 1 %. But 
in terms of repairs and renew
als, lubrication is a "tremen
dous trifle." 

The day of haphazard lubri
cation is fast drawing to a 
close. 

No Equipment Superintend
ent who is eager to make 
economy records for his com-

VACUUM OIL COMPANY 
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pany and for himself can 
afford to ignore or to be 
indifferent to scientifically 
correct lubr'ication. 

The ability of the Vacuum 
Oil Company to deliver more 
car miles per gallon is 
being demonstrated every day 
throughout the world-where
ever electric street cars run. 

The ·great fund of Vacuum 

tion- probably the widest ex
perience in the world-is at 
your service. 

We shall be g]ad to arrange 
for one of our Engineers to 
meet your Equipment Super
intendent to discuss the lubri
cating needs of your system 
more in detail. · In writing, 
kindly address our nearest 
branch office. 

Oil _Comp~ny ex- .. ~~~.,, 
penence m re- ('e.~t'°U'-'t i,,,,~ . 

The best oils 
vou can buv are 
the cheapest in 
the long run -
no matter what 
the size of your 
system. 

ducing mainte- ~ _..-., ,-: 
d k ~- .. " . nancean up reep -----=. - ... 

costs th r 'o u g h ,..:::--__.._, · ... :._ ''->-» ... ~, ,I~.,;.:..:,,, i r 

Correct Lubrica- 1-1 11.J ._.. .• 
- - •• ~~ ~:,,,,:,_ :.."""~""'•·--:~:---_✓-. !:~t:-

Lub f i ciilng Oils 
es tic B,·anches : 

New York (.l!ain Office) 
Rochester 

A grade for each type of service 
Boston 
Indianapolis 

Cblcairo 
J\llnneapolis 

Phlladelphia 
Buffalo 

Pittsbunrh 
D<>e J\l nlnco 

" rtroit 
Kan•as City. Kan. 

VACUUM OIL COMPANY 

27 

Alhan:, 
Dallas 
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:If or~, :fGacon ~ 1Vavi0 
;3ncorporate~ 

Business Established I 894 
PHILADELPIDA NEW YORX SAN FRANCISCO 

DETAILED EXAMINATIONS BY EXPERTS 
Ber,orta tor P'tnanetnr coverlnl' Valuation. TumoYer. Coats, Resenea, Batea. 

UTILITIES INDUSTRIALS Sfill'PINO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON &. PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAG&MENT 
HYDRO.,ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN F"RANCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-Cl VI L-M ECHAN ICAL 
105 South La Salle Street 

CHICAGO 

.ALBERT S. RICHEY 
~:1-ECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

Parsons, Klapp, Brinckerhoff & Douglas 
W)(. BARCLA. Y PARSONS H. M. BRINCKERHel'J' 
•UGENE KLA.:PP W. J. DOUGLAS 

Engineers-Constructors-Managers 
Hydro-electric Railway Light and Industrial Plant■ 

CLl:VELAND 
743 Ban- Bid&, 

Appraisals and Reports 
NEW YORK 
84 Pio• St. 

C. E. SMITH & CO. 
Con1rultinz Engineer• 

2065-75 Railway Exchange Bide,, St. Louis, Mo. 
Chlcaro Kanaa■ City 

lnYe■tigations, Appraisal■, Expert Testimony, Bridse 
and Structural Work, Electrification, Grade Crouinc 

Elimination, Foundation■, Power Plant& 

HEMPHILL & WELLS 
CONSULTING ENGINBBRS 

Gardner F. Wells John F. Layng Albert W. Hemphill 
APPRAIS.4LS 

INVESTIGATIONS COVERING 
Reo,ianization M11J1aiement Operation ColllC:naden 

43 Cedar Street, New York City 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineera--Constructora 
lndu■trlal Plant■, Bulldlnp, Steam Power Plant■, Water 

Power■, Ga■ Plant■, Steam and El•etric Railroad■, 
Tran■mluloo Sy■tem■ 

43 Exchange Place, New York 

JOHN A. BEELER 
OPERATING, TRAFFIC AND RATE INVESTIGATIONS 

sa-lEDUI..ES-CONSTRUCTION-VALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE .. NEW YORK 

ENGELHARDT W. HOLST 
Cotlfllltinir £n1rineer 

Aprraiaal■, Report■, Rate■, Ser.ice lnYe■ticatio11, 
Studies 011 F'mancial and Physical RehabiDtatio11 

Reorsanization., Operation, Manairement 

683 Atlantic Ave., Boston. Maas. 

WALTER JACKSON 
Con•ultant 

FARES, BUSES. MOTOR TRUCKS 
More reYenue from more rider■ 

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

ROBERT M. FEUSTEL 
CONSULTING ENGlNEER 

Rate, Traffic and Reorganization 
lnveatigationa 

Fort Wayne, Indiana 

L.E.GOULD 
Consultant and, Specialist 
Energy Measurement 

For Electric Railways 
lnvestigations , Tests • Recommendation«! 

Old Colony Bldg. Chicago 

®l DAY & ZIMMERMANN. INC. 
ENGINEER~ 

'D1✓i2n. Con.rtruction 
1{eporlJ', ValuationJ', Management 

NEW YOR.K PHILADELPHIA CHICAGO 

ENGEL & HEVENOR 
- Incorporated 

TRACK 
En6ineera-Co,..tructor-M aintenanca 
Appraiaah-V alaat:ion-Rehabititation 

Steam and Electric Railroad■ 
Estimate,, 

220 BROADWAY, NEW YORK 
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INSULATORS 
of Superior Strength 

Mechanically- Electrically 
Exhaustive tests in our splendidly equipped laboratory, combined 
with broad experience in the field have enabled us to design the 
parts and to proportion the ceramic elements so that Pittsburg 
Insulators are as famous for their great mechanical strength as 
for their di-electric qualities. 

Their service record tells the story: 

THE PITTSBURG HIGH-VOLT AGE INSULATOR CO. 
Main Office and Works: DERRY Pennsylvania, U. S. A. 

For Full Portfrulars Address the Following: 
For Busin,s• Throuohout World with Exception of Canada: 

W,stingbouoe Electric & Mfg. Co .. Easl Pillsbura-h. Ps. 
Sole Aoents for E11 tire World with Ex ception of Canada 

For Business in Canada: 
Canadian WeeUngbouae Co .. Ltd .. Hamilton, Ont. 

Sole .Aoent for Dtnninion of Canada 
Harman S. Salt 

Special Export Aomt 
114 Liberty St., New York 

PETER WITT 
UTILITY CONSULTANT 

456 Leader-News Bldg., Cleveland, O. 

A. L. DRUM & COMPANY 
CONSULTING AND CONSTRUCTING ENGIN! ERS 

VALUATIONS ANO FINANCIAL REPORTS 
CONSTRUCTION ANO MANAGEMENT OF ELECTRIC 

RAILWAYS 
West Monroe St. CHICAGO, ILL. 

AMES E. ALLISON & co. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

THE P. EDWARD WISH SERVICE 
Church St. St reet Railway Inspection 131 State St . 

EW YORK DETECTIVES BOSTON 

When wrltln1 the advertieer for In formation a r 
prlcee, • mention of the Electric Railway 

Joumal would he apprecia ted. 

"'"'¥~;;fii;~;:;:1!~;if ::;;;1 
Poles rotted at the ground 
line, or broken and about to 
fall, can be salvaged and 
made stronger than when 

first set by the simple installation 
of American Protective Sleeves. 
This device made of Armco Ingot 
Iron, is placed about the base of = 
the pole in two halves, locked to• 
gether with a key strip and driven ~== 
into the ground with a sledge, or 
with the American driving jack. ~ 
Poles reinforced In this way a.re -
stronger than a new unvrotected pole. -~==
are unaffected by decay or attack by 
moisture at the ground line, snd the 
protecting sleeve ne<'<ls no attention. 
The eo•t or unewlni:- poln In tble ,..,.,. 
•• mueh fo•s thnn the <O•t or ,ettlng a 
new polet. nnd th~ lnstallntlon la lm~ur
an"e against ftrfl. and wind 1tornu1. 

.lla••factvr•d b~ 

The American 
Rolling Mill Co. 
Middletown, Ohio 

Fa, f•ll _tl,•lar, a"4 SW><H 
IVrita lo 

.\MERICAS POLE PROTECTIVE 
= C'OllPANY 

STATE llANK BUILOI1''0 E 
Fr.,.porl, I lllnall. S 

I ';~:1 I 
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COLLIER SER VICE 
sustains car card 
space Yalue by main

taining a nation-\vide organ
ization of car advertising 
experts. 
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-nu11 Assured 
--Pole £ife 

"Pt;H~'6uaranteed 
PeneirationProcess 
You can absolutely depend upon the 
"P & H" Guaranteed Penetration 
Pr~ess for longest pole life. 

It guarantees a uniform half inch 
penetration of the preservative 
throughout the ground line area of 
the pole. 

Furthermore, we agree by written 
guarantee to refund the Butt-Treat
ing price on any pole. that does not 
show the guaranteed half inch pene
tration. 

TAKE NO CHANCES 

Specify the "P & H" Guaranteed 
Penetration Process. 

We :an furnish, promptly, treated and 
untreated Northern White and West, 
ern Red Cedar Poles-.any form of 
Butt-Treatment-and we are giving to· 
pole-users the first Guaranteed Pene, 
tration Process ever offered in the pole 
industry-the "P & H" 

Send for a copy of our interesting booklet. 
"Butt-Treating Cedar Poles at the Page & Hill Plant" 

(C'op11riof,t, 1922, bv P. & H. Co.) 

~ tt-Tre..:::.t 
116'-' BY - ~d1 

PAGE& HILLC9 
1922 

GUA~ANTEED 
One-Half Inch 

Pt~-~ 

~GE AND HILL co. 
1'-1.INNB.APOLIS, lv'l.INN. 

Tim., Bide., New York, N.Y. 
1111 Carttr Bld11., Houston, Tex. 

717 Bryon! Bldg., Kansas City, Mo, 
311 Sumpter Bld11 .. Dallas, Tex. 

19 S, ta Salle,Chica110, Ill, 
1416 Sr•rks Bld11., Louisv~le, K11, 
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McGUIRE-CUMMINGS MANUFACTURING CO. 
CHICAGO 

CI'"fY AND INTERURBAN. CARS 

AND TRUCKS, SAFETY CARS 

COMBINATION AND WORK CARS 

SNOW SWEEPERS, ELECT RIC 

LOCOMOTIVES 

E VERY type of car for America's Electric 
Rail1.vays - from, the light weight safety car 

to the heavy- interurban bnilt for high speed- is 
produced in the sh'ops of the A1 cGnire-Cummings 
M anu,f acturing Co. 

For more than twenty years this organization . has 
specialized in the manufacture of cars and trucks 
for tlze country's leading Electric Railways. Per
formance records in practically every state in the 
union testify to tlze strength, safety, efficiency and long 
life of rolling stock built by this Compdny. 

Our Engineering Department is at your service 
whenever the question of nerw equipment comes ttf> 
for discussion. 

McGUIRE-CUMMINGS MANUFACTURING CO. 
GENERAL OFFICES 

111 WEST MONROE STREET 
CHICAGO, ILL. 
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Terr11 Turbine and G,ars drivino Cond,nser R•moval 
Pump. I/ this unit should shut down. th• main unit 
u·ould have to b• stopped lono ,nouoh to permit fh• 
C'ond,nser shell to cool b,/ore cond,nsino operation 
could aoain be resum,d. 

• • 1m1nate 
·Downs 

Terry Turbines receive their energy di
rectly from the boiler, avoiding the cycle 
of main unit, generator, Fuses, switchboard 
and wiring required by motors. 

When selecting the drive for power plant auxiliaries, the significance 
of the above statement should be borne in mind. \Vhat more direct 
method of eliminating shutdowns could be devised than to eliminate 
the external sources of shutdown? Then dependability of service 
would rest only with the driving apparatus _itself. 

The single-stage steam turbine is the most simple prime mover. It 
cannot be injured from overload, making it unnecessary to provide 
an efficient over-size unit. Its fuel consumption per horsepower 
is less than one-quarter that of the most effici_ent condensing turbine. 
It is, in short, the ideal drive for auxiliaries. 

E RRY 
Wlll//lll/l///lltW/l/l//k fllllllll//ll/ll/ll/l/llll//l/llllll//ll/l/!/I/I, ., 

Wl/l//l/l//l/ll/ll///l//lh 

Offices in Principal Cities 
in U.S.A. also in Important 

dustrial foreign Countries 

T-760 

BI E 
l/l//ll/ll/ll/llll//ll/l/l/l/lll///lllll!//ll!!l/l/lll/l/l/l//lll/ll/11 
fl/llll/llll/ll!l/ll!ll/l/l!llll///llllll/lll!l!IIII/IIIIII/I//I/I///,, 

The Terry Steam Turbine Co. 
TemJ Sq. ~ord.Conn.USA. 
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linework 

Figure your line renewals now and 
start getting quotations on materials. COLUMBIA 
Columbia Ears are made according to 
well-tested designs. Only fresh metals, 
correctly alloyed for maximum dura
bility, are used. 

Trolley-Splicing-Feeder 
Our prices are in line and deliveries 
prompt. EARS 

The Columbia Machine Works & Malleable Iron Co. 
Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 

A. A. GREEN, Sales Mgr., Brooklyn, N. Y. 

ERNEST KELLER, Brooklyn, N. Y. 

E. ALLISON THORNWELL, 1026-7 Atlanta Trust 
Bldg., Atlanta, Ga. 

J. L. WHITTAKER, 141 Milk St., Boston, Mass, 
F. F. BODLER, 903 Monadnock Bldg., San 

Francisco, Cal if. 
W, McK. WHITE, 343 South Dearborn St., 

Chicago, Ill. 
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How much do you pay for 

Lost Motion? 
~ ---§: - ------

• • oyer1z1ng Loss! 
Every worn joint in the brake rigging means 

useless "play" and requires additional piston 
travel to take it up. Compressed air costs too 
much to be wasted unnecessarily. 

13oyerized pins and bushings wear three or four 
times as long as ordinary untreated ones. They 
save their own cost many times o,·er in longer 
life and reduced lost motion. 

Brake Fulcrums Spring Post Bushings 
Center Bearings Spring Posts 
Side Bearings Bolster and Transom Chafing Plates 

Boyerized Stag Brand Manganese Brake Heads 

BEMIS CAR TRUCK COMPANY 
Electric Railway Supplies 

Springfield, Mass. 

Rt:PRF,SE~TAT1''F.S: 
Economy Electric Devices Co., Old Colony Bldg., Chicago, lll. J. H. Dr,nton, 1328 Broadway, New York City, N. Y. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco. Cal. W. F. McKenney. 54 First Street, Portland, Orell'on. 

A . W. Arlin, 772 Pacific Electric Bid&',, Los Anrelee, Cal. 
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TROLLEY WHEELS: 
V-K Oilless, M-J Lubricated 

HARPS: V-K Non-Arcing 
BEARINGS: "Tiger" 

Bronze 
A:rle and Armature 

ARMATURE BABBITT 
and Similar Products 

ELECTRIC RAILWAY JOURNAL 

.. 

· · • · .Counts 
- . 

·, .... Most~ 
.. --::::,,,,,..._ 

IF you want to get an honest return for 
the money, time and labor you spend 
in rebabbitting your armature bearings 

use M-J ARMATURE BABBITT. 
Cheap .:>r inferior metal in the motor bearings 
means frequent rebabbitting and consequent loss 
in time, as well as a heavy increase in material 
and labor cost. 
It is much better to use a good metal such as 
M-J ARMATURE BABBITT than to clog 
up your journals with perhaps harmful material. 
There is no cheaper babbitt that will do the 
work as well. 
M-J ARMATURE BABBITT is a tin base 
nickel hardened metal made especially for street 
railway armature bearing service. Its economy 
has been repeatedly demonstrated. Considered 
standard th rough out the world. 

Write for complete data and illustrated booklet. 

More- J ones Brass & Metal Co 
ST. LOUIS 
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The 

rolley Wheel 
Is Held on the W ire 

OT cannot jump or roll itself off the 
line at curves or rough spots, because 
the stationary flanges will not let 
it go. 

Notice the construction. Cold-rolled steel 
flanges which do not turn are fast~ed out
side the wheel itself. They only touch the 
wire when the wheel tries to leave it-then 
they do their work, and the wheel stays on 
the line. 

The H. H. Trolley Wheel is most econom
ical to maintain. It is very carefully and 
accurately manufactured, with all parts 
readily interchangeable, reducing repair bills 
to a minimum. 

Order one to try! 

The H . H . Trolley Supply Co. 
Man11faclllrers of Trolley! Wheels and Harps 

Payne Ave. and East 33rd St. 
Cleveland, Ohio 

lll1111111111111111111111111111111111111111 1 I I I II I I Ii 111111111111111 I I I I II I I I I 
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Bates Polu in Trolley Con1truction, Sydney, N. S. W. 

Bates Steel Poles 
Have .Longest Life 

The first cost of Bates Poles is lowest. 

Their service life is longest. . 
These two factors explain why Bates Poles 

are now used in all parts of the world in 
all types and varieties of construction. 

From the Artie Circle and the stress of its 
winter storms to the Tropics with their 
vicious corrosion, the Bates Pole stands 
recognized as pre-eminent. 

No other pole can be so completely protected 
from corrosion. 

No other pole has such inherent qualities and 
same strength per pound of steel to give 
you value for your money. 

Let our Engineers talk Bates Pole facts to you. 

Ba.f~slande§teel Truss @. 

208 South La Salle Street, Chicago, U. S. A. 

Prices will win in 1922 
Add tp.is to Bates Quality, Service 

and Longevity 

37 
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Speed and Safety 
will result from the constant use 
of Bayonet Equipment. Re
newals made instantly. 

Bayonet Special 
Trolley Wheels 

are made from the highest grade metal 
and are hand turned, insuring greatest 
accuracy and balance. Reputation was 
gained by.competitive tests. 

Bayonet Detachable 
Trolley Harps 

are the only trolley harps with which 
you can change from wheel to sleet 
cutter or to a new wheel in ten seconds. 
No tools required on top of the car. 
Inspections, repairs, adjustments and lu
bricating done at work bench later on 
when no schedules ai-e being held up. 

Bayonet Trolley Base with 
Detachable Pole Clamp 

is the only trolley clamp made on which 
the trolley pole can be changed in 30 
seconds and the wheel be in perfect 
alignment with the wire. No tools are 
required to do this job. It prevents 
schedules being delayed. A uniform 
wire pressure at all angles of the pole is 
obtained, thus saving on your overhead. 
wheel and wire. 

Bayonet Sleet Cutters 

have no superiors when 
it comes to cutting ice 
from the wire. Both 
rigid and semi-rotary 
types furnished. 

Bayonet Trolley Harp Co. 
Springfield, Ohio 

1-............ -................ _ ................ 3·~ ....... -................... -...... ~ ..... . 

I Sim~l~e~arts 
~ - . 

==-

;====- and only three parts, make up \Vhite's Porcelain 
Trolley Hanger. This is a big advantage in 
shortening the time and labor of installation and 
in lengthening the serv ice life of the hanger. 

WHITE'S 
Porcelain 

Trolley Hanger 
consists of the shera rdi zed malleable iron yoke, 
the· heavy glazed porcelain insulator 
"stud"-a standard bolt, sherardized 
in bronze. 

The illustration will convince you of the ea~e 
of installation and alignment. You can see that 
this hanger will give service, too-there is 
possibility of the insulation "breaking do,rn" 
cracking. 

"\Ve will send you a sample and it will. tell ib 
own story to you. Let us give you quotations on 
complete hangers or parts \\'hich \\'e ha\·e in stock 
for 

ln1mediate Delivery 

T. C. WHITE 
Electrical Supply Co. 

1122 Pine Street, St. Louis, Mo. 

Foreig11 Representatives: Forest City Electrical 
Supply Co, Salford. England 

~111111111111111111111111111111111111111111111111111111111111111111m11m1111111111111n11111111111111111111111111111111111illlltlllllllllllllll 
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''ALL-HEAR~T'' 
"TIDEWATER" 

CYPRESS 
.. THE WOOD ETERNAL" 

cause of its being so nearly rot-proof, 
a long service-life when used 

OR CROSSARM~, TIES, 
TRUNKING, CAPPING, 

FENCING 
nd other railroad requirements, as a 
umber of the officials of the biggest 
ilways in the country have proved to 
eir entire satisfaction. 

"ALL-HEART" CYPRESS . 
~VES LABOR COSTS FOR . 

RENEWALS and 
REPLACEMEN1:S 

items which sometimes exceed the 
st cost of the material itself-so, /or 
ue economy's sake, 

USE "ALL-HEART" 
"'TIDEWATER" 

CYPRESS 
.THE WOOD ETERNAL" 

k for the Cypress~ on the ends of every 
e-mark "Arrow"~ board,and. on bundles. 

is a guarantee of proper grading at the 
'll in accordance with the scrupulously 
h standards set by this Association for 
protection of t'ts members and their 

stomers. 

ay we submit data to prove to you the 
portance-and economy-of select-

All-Heart Cypress for the railroad 
es above mentioned? 

ase address us at office nearest you. 

UTHERN CYPRESS MFRS.' ASSN 
1265 Poydras Building, New Orleans, La., or 
1265 Graham Building. Jackaoriville, Fla. Ci};) 

.- ..,.,_-. .,. 
£~~~~~-...... 

--...,.,_,,.~---"'4' 

When It 
Comes to the 
Engine 

Check 
Any Other 

Power Plant 
with CLIMAX 
- Then Decide 

Climax in ternal combusti on 

engines meet all require

ments for sturdy construc

tion, simplicity, accessibil

ity, economical operation 

and f ~eedom from trou blc. 

The service organization 

behind them insures satis

faction. 

"THE ENGINE" 
Mah by 

Climax Engineering Co. 
8 W, 18th Ave., Clinton, Iowa 

Builders of Internal Combustion Engine$ for Automotiitr and 
Industrial Power Purpos~s 

3!) 
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Hale & Kilburn 
SEATS 

All St('('I Seat 
Rullan Spring Cushion 

Neatness 
Lightness 
Simplicity 
Strength 

Lead the 
World 
in the 

qualities 
that count 

No Costlier Than Others 

Write 
for 

Particulars 

Standard 
Interurban 
Slet,I Seat 

Hale & Kilburn Corporation 
American Motor Body Co., Successors 

Works: Philadelphia 
NEW YORK CHICAGO WASHUiGTOX 

30 Church St. McCormick Bldg. lllunsey Bldg. 

ATLA:NTA FRISCO 
Candler Bldg. 71 First St. 

To bring the 
American Manufacturer 

closer to the 
Spanish-reading Engineer 
INGENIE RfA INTERNACIONAL an
nounces the appointment of Philip Seabury 
Smith as associate editor. Mr. Smith's in
timate knowledge of Latin America and Spain 
will be of inesti:nable value to the Spanish
reading engineer and to the American manu
facturer. 

READERS of lngenierf.a I nternacional will 
follow Mr. Smith's work with particular in
terest because of the need for new methods 
and equipment to cut their costs of construc
tion, production and operation. 

AMERICAN MANUFACTURERS of equip
ment, materials and supplies used in the in
dustries served by I ngenierf.a Internacional 
will be helped, in selling their proper quotas 
abroad, by Mr. Smith's accurate knowledge 
of these needs. 

INGENIERfA INTERNACIONAL is ex
panding its ed itorial services ?t this time 
because it believes that "1922 will be a year 
of recuperation." 

PHILIP S. SMITH 
becomes Associate Editor of 
INGENIERlA INTERNACIONAL 

PHILIP S. Sl\llTH (Ph.D., 
Yale University) be!lan his 

career with the General Electric 
Company in 1907. During the 
last five years of his experience 
with this com1_>any, he had 
general supervisrnn of the sale 
of motors and miscellaneous ap
paratus throughout the worl<l. 
Sinoe !\larch 1916, be h:is been 
with the U. S. Department of 
Commerce and Inst year he waa 
made Chief of the Latin-Ameri
can Division. 

!\Ir. Smith has made a thor
ough studr of every phase of 
commercia activity in the engi-

neering and industrial field. H 
has traveled extcneively through 
Latin America and Spain and 
is the author of ninety-three in• 
dustrial report.5 for American 
manufacturers. Few engineers 
have had an opportunity to 
investigate such 11 wide variety 
of proiect.5. 

As associate editor, !\Ir. Smith 
will assist the editor-in-chief, 
:M r. Havens, to strengthen ln
oeniena InttrMCional'• effec
tive work in developing the 
foreign commeroe of tlie United 
States. 

INGENIERIA INTERNACIONAL 
(INTERNATION'AL E~GINEERING) 

Tenth Avenue at 36th Street, New York City 

One of the McGraw-Hill Industrial Publications 

Power Electric llailway Journal Coal A~c 
Electrical World Bus Transportation American l\lachlnist 
Electrical :Merchandising lngenicrla Internacional 
Engineering and Mining Journal Engineering Ne,,11-Record 

Journal of .Electricity and Western Industry 
Electrical Review &nd Industrial Engineer 
Chemical and llletsllurgical Engineering 
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S- BRAKE SLACK ! 
ADJUSTERS 

m]LACK in the brakes shortens brake-shoe 
life. Brake shoes are costly and car
house labor even more so. Inspections 
and upkeep require too large a force on 

most railways. Safety and revenue mileage can
not be increased where brake shoes are improperly 
set with resulting slow rates of braking and poor 
stops. Railway executives must face these facts 
squarely. 

Automatic devices are safe and economical. S-W 
brake slack adjusters are no exception. They take 
up the slack in such a manner that the brake 
shoe gets an evenly distributed wear at every 

point of contact. The adjustment is auto!Ua 
and inexpensive, and lasts throughout the hfe 
the brake shoe. 

S-W brake slack adjusters eliminate the old-ti 
night inspections, waste of air because shoes 
always at the correct distance from the whe 
and unnecessary strains on the brake rigging. 

S-W brake slack adjusters ·are a big step towa 
maximum revenue cars because increased sched 
speeds are obtained by making safer the use 
high rates of braking with smooth stops. 

You · need to economize-let IU •how you how. 

SMITH-WARD BRAKE COMPANY 
233 37th Street, BROOKLYN, N. Y. 
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PUBLIC R ELATIONS ! 

Don't Break Faith-with Those who Ride 
They are none too many now! You can't afford to lose any more 
to the private automobile or the jitney temptation. 

If you brea,k faith-by failing to give frequent, fast and regular 
service to those who ride, what chance have you of retaini ng their 
permanent friendship. And the friendship and good wi ll of the 
public ~re, after all, a Public Utility's main asset. 

Equip with acceptable, standard one-man 1safety cars-not with 
made-over substitutes. Then give more service at less cost per car 
mile and make more friends . 

l""'"'"i;:;;':'~';;;;~:;111,~:,:;~:,::,:,:;;"';:,:;,,:~;i:""' 
e 
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F'vsh Rod fle(1(/ -

Slack 
Adjuster 

Specified by United Rail
ways &! Electric Co ., of 
Baltimore, for latest sa/et 
cars. 

Details of the Gould Type Slack Adjuster as applied to an Electric 

How often you notice a motorman running with brakes 
partially set up, due to over-anxiety to be sure that all 
the slack is out of rigging. The waste of power and 
wear on brake shoes in such cases is appalling. 

Remove the incentive to run with brakes set up, by in• 

stalling Gould Automatic Slack Adjusters, which keep 
the brakes always ready for instant response to the 
operatllr's effort. Incidentally you will save materially on 
shop expense, which occurs from the necessity of frequent 
manual adjustments of brake rigging when it is not 
taken care of by Gould automatic adjusters. 

Write today for f urther informa tion 

GOULD COUPLER COMPANY 
30 Ea1t 42nd St., New York City Worlu1 Depew, N. Y. The Rookery, Chicaro, 

f.111111111 I 11111 II I Ill II Ill I II Ill II I II II I II I II II II II I I 11111111111111111111111111111111111111111111111111111111111111 Ill II I I I I I I II I Ill I I I II I II I I I I I I I I I II I I I I II I I I I I I I I II I I I I I I II I II I II I I I I I I Ill 
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Fig. I Fig. 2 Fig. 3 Fig.# F,·g. 5 

Nuttall's New Process 
of Drop Forging_ 

Motor Pinion Blanks 
The illustrations above show the various 
steps in forging Nuttall special drop
forged motor pinion blanks. 

Figure I-Section cut from square 
rolled billet. · 

Figure 2-Billet upset and rounded. 

Figure 3-Blank rough forged-first 
forming operation in re
taining die. 

Figure 4-Blank finish forged-sec
ond forming operation in 
retaining die. 

Figure 5-Blank sized and trimmed 
-ready for machining. 

Result-Improved Basic Material. 
This process produces a basic material 
with close-grained interwoven fibres-free 
from the type of forging flow lines com

on in rolled bars. 

his basic material, when subjected to the 
uttall BP heat treatment, has tOllghness 

nd ductility to withstand shocks and 
trains, and hardness to resist wear-an 
eal combination for · railway motor 

R.DNUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

All Weotinghou•" Electric & Mfg. Co, 
District Offices are Sales Repreaentati•e • 
in the United State& for the Nuttall Elec
tric Railway and Mine Haulage Products. 
In Canada: Lyman Tube & Supply Co., 
Ltd., Montreal and Toronto. 

''Built for Service'' 

Chillingworth 
One-Piece Drawn Steel 
Seamless Gear Cases 

Made in a plant devoted ex
clusively to the manufacture 
of gear cases: 

A highly Specialized Prod
uct combining light weight 
with strength and durabil
ity, and eliminating objec
tionable seams and rivets. 

Once Us~d 
Always Specified 

Chillingworth Mfg. Co. 
Jersey City, N. J. 
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TRUCK WITH TOWER IN RUNNING POSITION 

This 3-Section 

TRENTON TOWER 
is not only more convenient, but stronger than the 
older type. 

The top section is reinforced by the intermediate 
section. The 3-section design makes it possible to 
raise the platform 16 inches higher and drop it 12 
inches lower than can be done with the old-style 
2-section tower. 

\Ve'II gladly send you details, 

J. R. McCARDELL CO. 
Trenton, New Jersey, U. S. A . 
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AMELECTRIC PRODUCTS 
BARE COPPER WIRE AND CABLE 

TROLLEY WIRE 

WEATHERPROOF WIRE 

Ree. U. S. Pat. Office 
Galvanized Iron and Steel 

Wire and Strand 

Incandescent Lam!) Cord 

AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNET WIRE 

AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 

Boston, 116 Federal;· Cblcuo, 112 W. Adams; Cincinnati, Traction Bide: 
New York, 233 B'w&7; San Fnnclaco, 612 Howard; Seattle, 100 ht Ave. So. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111nr.: 

Peirce Forged Steel Pins 
with Drawn· Separable Thimbles 

Your best insurartce against insulator breaka2e 

Hubbard & Company 
PITTSRURGH PA.. 

5'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;; 
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I JOHN A. ROEBLING'S SONS co., T~••••·c;~:• I 
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Drip Points for 
Added Efficienc 

Th6Y 1>revent cree1>ing moisture and quickly drain the l)etti· 
coat ln wet weather, kee1>ing the Inner area dry. 

The Above Insulator-No. 72-Voltages--Test-Dry 04,006, 
Wet 31,400, Line 10,000. 

Our engineers are always ready to hell) you on your glass 
Insulator 1>roblem. Write for catalog. 

Hemingray Glass Company 
Muncie, Ind. 

E•t. 1848-lnc. 1870 
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ELRECO TUBULAR POLES 

THt ""w1At LOC.K .. / I '\ 
Tl1[. Cl1AMrEACD JOI"'" 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Wei 
Greatest Adaptabil 

Catalog com1>leie with engineering dntn sent on re<IUl'l!t 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

New "\;ork City, 30 Church Street 
r11111lllllllllllllllllllllllllllllllllillUIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

s Transmission Line and Special Crossi 

I WR~:.:::::,N::~::::T!:i:;::00 
= 
~ ARCHBOLD-BRADY CO. 
= ~ Engineers and Contractors 
i:-,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

;::ni1111111111111111111:.t111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111 

1· Chapm an 
; Automatic Signals 
I Charles N. Wood Co., Boston 
.fnmn111111111111111111111111111111111111111111m111111111111111111m1111111111111 11111111111111111111111111111111111111111111111111 
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Phn.~~i~1~?~~~:~~~ ";C:;; A~\ A. I 
The l, W, Murph7 Co., 108 S. LaSalle St .. Chica&"o. DI. §==-

Pacific Coast Agent: • 
King Knight Company, Underwood Bldg., San Francisco. Cal. 

- llllllllllllllllllllllll llllll llll lllll lllllllllllllll,1111111''""""111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

--:"i"ANl"iAii""'_ .......... ! 
Wires, Cables, Cable Accessories -
Superior quality, economical prices § 
Standard Undugrounc' Ccb le Co. § 
Boston Philadelphia P ittsburg h Detroit § 
New York Washln:iton Ch icago St. Lo u is E 

San Francisco .Jll■II' § 
.-.m1111111111111111 111 111111 1111111111 111111111111111111Nmn11111111111111111111111m1n1111111111111111111111111111111111111111111111n111111111f. 

· :;;1;~111;1;;~1~~;;1~1; 11~1~;1;111;~;1;1;;;:~11111111111! 

Rail In1111latora, Trolley Bases, Harps and Wheel•. Bronze and § 
alleable Iron Fro&"■, Crossings, Section Inaulatora, S~ on Switches. !iii 

® Albert & J. M. Anderson Mfg. Co. At § 
- 289-93 A Street, Boeton, Mass. _ _, § ,v 'i Established 1877 § 

~-... , Branches-New York. 135 B'way. E 
lade!phla,429 Real EstateTruat Bldg. Ch1cago, 10f> So.Dearborn St. § 

London, E. C. 4, 38-39 Upper Thames St. § 
llllllllllllllllllllllllllllflllllllllllllltlllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllfllflllllllll11111111lllllltllllli 

... 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! 

Single Segment or a Complete Commutator = 

11 turned ou\ with equal care in Olli" ahopa. The ordera we § 
1111 di1fer only In ma&"Oltude: amall orders command our utmost !iii 
care &ad ekill J11St as do larce orders. CAMERON ci.uallty E 
appllee to ever., coll or segment that we can make, aa well aa to E 
ever,. commutator we build. That's why ao many electric rail• E 
W/13 men rei,, absolutely on our name. ii 

Cameron Electrical ME,. Co., 'Anaonia, Connecticut I 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 111 11111 1111 111111 111 1m11 1111 111111111111,::,111 1111111111 1111 11111111~ 

!lllllllllllllllllhllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

t Hollowspun 
Concrete Trolley 
Poles Insulated 
at East Grand 
Blvd., Detroit, 
Michigan. 

Massey Concrete 
Products Corp. 

Chicago 
Atlanta 

Plltsbureh 
Dallas 

Salt Lake City 

New York 
St. Louil 

I 
i 
I 

I 
I 
~ ; 
E 

i 
I 
~ 

I 
. 8 

iilNIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllll llllllllllllllUllllllli 

§JIIIIIIIIIIJIIIIIIIIIIIIIIUlllllllllllllllllllllll~IIIIIIIIIIIIIIIIIIIIIJIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIUIIIII 

FLOOD CITY i 
Rail Bonds and Trolley Line Specialtie• 

Flood City Mfg. Co., Johnstown, Pa. i 
5llllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllUi 

r.UJJJIIIIIUlllllJUJIJJIIJJIJJIJllllllllJJUIUllllllllllllllWUIIIIIJJJlllllllll11JlllllllllJJIUUlll1lllllllllWIJ1UdlUIUUUJJrn, 

= ------ I i ANACONDA I 
I Cop per ~re i I Ill W.J¼shingfon St .• Chicago I 
! = 
',11111111n1111m1111111111111111111mm1111nmmnrmnm1111111m1111111111111111111111n1111111111111111111111111111111n1111111111111111111111111111i 

i==t""';~~f .:~~~f !;M"""~"'-""=""'a"""a"'I=_., 
Headway Recorders I NACHOD f~~~h.8?~{ANY, •~c. __ .,,. I 

n'111111111111111111111111111111111111111111111,1111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r;-

f""-'"ii~i:"'"""'rnj~[~'~'tRi~'~', 
§ •~ml!.Wi!ll!!l~llll. wn~. l!!J. $. im. dJ ! 
I Electrical Machinery, Steam Turbine,, Steam En1ine1, I 
§ Condenaera, Gaa and 9il Enginea, Air Compreuon, I 
~ Air Brakes i 
~IIIIIJIIIIIUIINtltltlllllllllllllllllUIIIIUllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll"IUIIIIIIIIUlllllllllllllllllllll l lllllllllllii 
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g11111111111111111r11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u·ttuu11,mnttlRIIIIIIIIIIIIIIIIIIIII~ 

E ~-----------------------------a E 

§ ,~;~;:.§~I~!!!!! I 
I 

,_. ,~ -. ' .,•;;, . #;,.' : . • -,, '!j____ ..: - ..,.. .. . , 
~~-:,\•~-c. .. ~ ~'-'1~ Y.'', 
• . . .,... ,. .. ,. .:t, - ~$;.: 

- ~- :~ 

" . . .., 

Imperial under electric roilway. 

IMPERIAL Corrugated 
Riveted · ~~~CULVERTS 

Under the more important stretches of track 
- where dependability is the chief requisite 
- there you will find IMPERIAL Riveted 
Corrugated Culverts. Made of anti-cor-
rosivc Toncan Mets.I. they can be depended 
upon to give perfect service for years and 
years. Those installed over fourteen years 
a.go show no signs of rusting thru. 

IMPERIALS are made in all of the stand
ard diameters. Can ship within a few days 
after receiving order. Write for delivered 
prices. 

The Canton Culvert & Silo -Co. 
-Mfgrs.-

Canton, Ohio, U. S. A. 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll''IIIRUIIIIRnl 

. 

-------------------~llllllllllflllllllllll•J1111111111111111111111111111111i111 11•11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111111! 

PAXSON'S 
Track Brooms 
-built for the work 

I The broom part is flat spring-steel 
~ wire. The chisel on the other end 
~ of the handle ,,·i ll loosen any obstruc• ~ I tion, and the broom will throw it. I 

I J~.:;;~1t~r.::~.~- I 
I I 
l,,,uuuu,111,,111,,111,,u,111,11111111,1111,11,,111,1111111,111,,111,1111 un,u,,1111111111u,11,,,u,,,u111111,,1,111,,,1,111,,,u1,111,uu,,m,,111,,, .. ~ 

1•11111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:111111111111111111 

I Ainerican 
Rail Bonds 

CROWN 
UNITED ST ATES 
TWIN TERMINAL 
SOLDERED 
TRIPLEX 

Arc Weld and Flame Weld 

Send for new 
Rail Bond bool 

American Steel & Wire 
CHICAGO 
NEW YORK Company 

~1111111111111111111n11111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

i""""'"'"'"'"""'"'"'""'"'""""'""""""""""""""""""""'"'""'""""'""'"""'"'""""""'""'"''""'""" 

I 
I 
: 

DON'T FORGET 
to consult the 

SEARCHLIGHT SECTION 

of this issue 

It may hold the very 
opportunity for which 
you have been seeking 

If you do not find what 
you want, perhaps a 
small ad will help you. 

DISPLAYED ADS 
$5 or less per inch 

UND ISP LA YED ADS 
Positions Wanted-4 cents a word 

All Oth,?rs-8 cents a word 

::1111111111t11!111111;11111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111ur11111111111111u 
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Rei. U. S. Pat. Off. 

ELECTRICAL INSULATION 

Micani te armature and com
mutator insulation, commu
tator segments and r 1 n g s, 
plate, tubes, etc., Empire oiled 
insulating materials; Lino tape; 
Kablak; Mico; and other 
products-for the electrical 
insulating requirements of the 
railway. 

Catalogs will gladly be furnished 

MICA INSULATOR COMPANY 
Sole Manufacturers of Micanite 

Establi11hed 1893 

Ill Church St., New York 542 So. Dearborn St., Chicago 
Works: Schenectady, N, Y. 

8-F 

lllltlllltltlllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllU 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111m1111111111111111111111111111111111111111111111111"!;, 

n. A. H egeman. J r. , Pl"f'1ldent ~ 
harl l'I C. Castle, Vlrsl \'lce-Prosldent I\' . C. Lincoln, ~Ir r. Sal.. & § 
.rnhl ,\ , Ue1en1an. Vlt'e-P res. and Englneerlnlf :. 

N·~tional Railwa;•A~~li::::rr Co. !=_~====-

Grand Central Terminal 
'\52 Lexiniton Ave., Cor. 45th· St., N. Y. 

t"1;1•ma11-t'nstle (.'orp,onllion 1"'otion11l Uullwn y .:\11pllnn"e Co. -
!a So . D<•n rborn St ., Chi cago, lll, Munsey Bldg., Wnsh ln gton, D. C. = 

~ntional Railwa y A1>pllanc, ( 'n, § 

R~I~~
0A ;rree~ ~~0P~iis _i===_;=_ 

oul ~t .. t>I fi t11rH uml Pinions l>rew 1..lne )IHtt'rh,l 111u) Jtttllwny 
rult"r ... on :-;.lntk AdJu .. ters ~ Pt"l'l :,ltl t"s 
flftfl!'<I CO l"rtlnt on~ tttutmnn l'«-nt eri 11" C'rntf' r Plat ts 

"!:J~i~ :)tro.,r::>~;r,:~~,~~.i:;;~lte rt1"~~~~.:;r;1:ru~~~~:g Mt>ters § 
a,:linum Jn ,-ulntton Gnrla nd Yen t il p, tors = 
a-lo-.Ameri<'nn \ ' a r u I e h e 8, Pitt Sand<'r l i 
l111intiio, En~1mt>ls , Surfacers, .Xnt innal ~nl et y C11 r Equi pmen t ~ 

:!1
~!1 \~·~

1:.:.,.fio'.\:t's C't>~.:';~~ o~;i;;;~l~~~1~:tetio~ ~:ny's =-=== 

y ~1,le llenrl11g1 thuul ll ohh 
Ullllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llilllllll ll ll l lllllllllllllllllllllllllli:° 

111111n11111111111111111111111111111111111111111111111111111111,11111111111111111a111111111111111m11m11111 1111111111111m1111111111111111111111r,: 

¥,JI~ WHARTON Superior-Desi 
Constructio~ 

DROP. HAMM 

AND PRE 

LESS 

EL 

.WHARTONJR.S.. Co., lnc .. E~sfon.R 
l,,idiar,, ofTaylor-Wliarton Iron fd Steel Co .• Hi~h Bnd~~- N.J.) 

i 

GANES;a;~~~~~ 0~CKWOR i 
H1111111111fllllllllllllllllllllllllllltli111111111111111tlllllll1HIUIIHIIJtll lllllllll ltlllllllllllllllllfllllllll llll llUlltlllllll ll lllllllli; 

2,1111111111111111111111111111111111111111111n1111111111111111111111111 111 11111111111111111 1111111111111111111111111111111111 11 1111m111111111111111111wlllll111 ~ 

I "Superior Coil Winding Machine;, J 
~ The machine that will meet all r I your Coil W iudiug requirements I 
i =========== ~. 

i===_, ~~!f ;~f :~: 
well as for light 

-

!='.==== ~j[f f fr:I:l 1 
information on 
this machine. 

I 
i 
§==- Armature Coil Equipment Co. 

3202 Scranton Road 

-
I_ CLEVELAND, OHIQ · 1=-= 

Jllan11facturer11 of lllotor R epair Eq11ipm ent, s : 
AJIIIHllll lllll lllllllll l lllllllllllllllllllllllllllllllllllllllltllllllllltllllllllllllllllllllllllllllll llll lllllllflllllllllllllllllllllllll llllllllllllllllllG 

jllllllllllllllllllllllllUIIIJIIIIIUIIIIIIIIIIIIIIJIIIIIIIIIUIIIIIIIIIIUIIIUIIIIU llllnlllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI~ 

i B~~~fi!~~!ll!l'1!11ill!'llifti~JP!!~~l'i;,::t~%!!rff5"'-!!ll!l~!'lillFl"'lill!'I I 
~ RBO ~ 
~ .ios Broa4lwa:,, Ca111bril1epor-. Mae., =s§ 

§1 E•tablbhecl 1$58 
~ i 
e .Ma11ufacaurer. ol ~ I Special Wo,h for Street Railways I 
2 iDA Switchea and Mates 2 

J ·:r-..it.aJ:Q ~- I 
'""".""'-"""""~'""'~"'"~"""~'"-'"-"'""~'""-""'-"'"~""-""'~"'=J 
:lltlllllllllllJI III IIIIIIIIIIJl!II IIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIUllllllllllllllllllltTt.l 

I High-G~i:k Track __ ;_I 

SWITCHES- MATES-FROGS-CROSSINGS 

IMPR~::~ 11f }Si:f Jl~}}~A~~lfHES .,,:==_i 

New York Switch & Crossing Co. 
Hoboken, N . J. j 

fi'11111111111111 11 11111m11111111111111111111m111111111111111 11m11n111 11 11 nnm1111m1111111rn1111111m1111111111111m11 1111111111111111n11111111111111?. 
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I e 
~ 
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I 
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~ 

' 

Ford Facts and Factors 
The Ford Tribloc is of all-steel con
struction; its factor of safety is 3 1-2 to 
1. There is never a breakdown. Its 
hoisting ratio is 25 to 1. The planetary 
gears transform every pound of initial 
pull into twenty-five pounds of lift. 
Never any danger of backsliding, 
never a strain on your men. 

It can be operated from any angle. 
Due to the patented Loop Guide, the 
hand chain never gags or overrides its 
wheel. It is always handy to its work. 
Hung from rollers mounted on I-Beam 
trackway, there is no temptation to 
leave it idle. It lifts, carries and 
lowers weights up to 40 tons, with 
never a strain, never a hitch, never 
an accident. 

Write for particular• 

= 

a 

= 

2d~~~~:c~~~:.,!~~~!P~?.~a.1 

I Over-aeaa Repreaenteitiva 
ALLIED MACHINERY CO. OF AMERICA 

51 Chambers St., N. Y., U.S. A. 
Paris Brussels Turin Barcelona Rio de Jana_lro 

. ... "--,,,..,---~ -............. 
~ 
~ 

I . •' . 
i 

22-4-0 ~ 
7.su1nru111111111111111111111111111111u111111111nM1111JUMllflUIIUUflnllUfUNHIISIIMJllll!llllllllllllnllllllllllllllllnt:1t1111111111111NINIHlli 

!1lllhlhlHIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIDJIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIJJIIIIIIIIIIIUl1llllllllllllllllllllllllllllllllllllllllllllla., 

§ No. I 

~ 
i 

,!J,Llfc,;,o INCJ'"' A, merican" iNSULATING 
MACHINERY 

,.......;;;=:..::..;:C:..O;;;,MPANY 
-C:Q,1.1. ... ..... T.o,,, 

PHILADE'LPHIA USA 
ENNSYLVANIA .• 

I "American" Electric Railway Automatic Signals. 

5 

I = 

I 

RECLAIMING MACHINES} for recovering 
INSULATING MACHINES insulated wire 

~111111n111111111111111111111m111111111111111111111111111111111111111111111111111v1111111111111111111111111111011111111111111111111111m11111111 

:111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

WILLIAMS' SUPERIOR 
Drop-Forged Wrenches 

Over 40 standard patterns 
in 1,000 sizes 

Wrench Book1 
J. H. WILLIAMS & CO. 

"The Wrench People" 
BROOKLYN BUFFALO CHICAGO 

143 Richard, St. H3 Vulcan SI. 1143 W. 120 SI. 

f.1111umnt1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

i'IIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIJIIIIIIIIII 

E BRANCH OFFICES BRANCH OFFICES i BOSTON, 49 Federal Street DETROIT, Ford Building 
E PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
- PITTSBURGH, Farmers Deposit Dank Building HOUSTON, TEXAS, Soulhem Pacific Building 
ii CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 
~- CHICAGO, lllarquette Building SALT !,AKE CITY, 705-6 Keams Building 
= CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 

ATLANTA, Candler Building I,os ANGELES, 404-6 Central Building 
~ T ucsoN , ARIZ., 21 So. Stone Avenue Bayonne, N.J. SEATTLE, I,. C. Smith Building 
§ FORT \VORTH, T2x., Flatiron Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 
ii HONOLULU, H. T., Castle & Cooke l!uildin&' SAN JUA.'I, PORTO RICO, Royal Bank Buildin&' 

C.Hnm1111111111111111111111111111111111111111111111111111111111111111nm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

:11111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r.: 

I n, Celds of UJeru!,~~~!-.t!.~;Pi}~ .. E;.!<?,,d mled bocauae or ! = Ito aupcrlor merit o,er m,terlala bert1ofor1 au!lable In 1hee1t, lubN or roda. = 

I ::~~;;~fe:€~~~~;~ii: I 
= CANADIAN OFl'lCE, 89 Welllnflon St., W., Toronto, Ont. = 
lmnu111111unm111uuu1111111111111111111111111111111111111111murm111111111111111111111111111m111111111111111111111111111111111111111111111111111mi 

1··••r••ru,,,.,.,,, •••••• i.i'u'c'i'iv'i' .. , ... i.Ac'Ks 
i I high-grade R. R. Track and Car Jacks. 
5 I The Buckeye Jack Mfg. Co. 
~ Alliance, Ohio 
iiuu111u1111nm11nun1111111111111111111111111111111n111111111111111111111111111111111111111111111111111m111111111111111u1111111111m1111 

I"""""""''"""""'""""""'""""""""""""''"""""""""'"""""""""""'""""""""'"""""""'""'"'"""'"'"""""""'""'""'""'"""'""'""""""""""'""'""""""""""""""""'""""""'"""'""""'""'"""""""""'"" 

1 FOSTER SUPERHEATER - ~ I A necessity for turbine protection, engine cylinder ccooomy and utilization of superheat for all its benefits 

~ POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK I 'ln•rnn Philadi,lpbis Pl\l.aburgb Kan.eas Cit,' Dalla. Cblcll&'O Sa.n l'randaco London. 
-Hffllllllflllllt-UUIUIIIUIIIITIIIUUIUUIIUUllflllUIUIUIIUIIUIIIIIUnm1111111111m1111111111111111111111111J1111111111mrnu11111111111111111111111111111111um1111111111111111111n11m11111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111n11n111 
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l\tlade in various types and sizes 
to meet the requirements of 
service on st reet and city system. 

Typ~R-10 

Complete line of registers, 
counters and car fittings. 

Exclusive 
HEEREN 

selling age n t s for 
ENAMEL BADGES. 

The International Register Co. 
1S South Throop Street, Chicago. Illinois 

1IIUlllllllllllllllllllllllllllllllllllllllllllllllllll}lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!IIIIIII~ 

IIIUIHIIUllllll111111lllllllllllllllllllllllllllllllllllllllllllllhlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111!! 

JOHNSON Universal 
Changer 

Adjustable 
The beat chan&"er oo the market. 
Cao be adjueted by the conductor to 
throw out II vary!os number of 
coina. oecessa"l' to meet chansea 1n 
rates of farea. 

Flexible 
Each barrel a. aeparate unit. per
mittin&" the conductor to loterchan&'e 
the barrels. to au!\ hla peuooal re
quirement■ and to facilitate the ad
dition of_ extra barrels. 

JOHNSON FARE BOX COMPANY 
Ravenswood, Chic:aro, Ill. 

;; 
:! 
g 
~ 

m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111 111111111111i; 

........ 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111J 

,,,.,. c:om~•IIY Concf Direct I 
"55' . \ llefo,, Automatic I 

Registration · I 
By tbe !! 

Passengers ~ 
Rooke Automatic I 

Register Co. ~ 
Providence, R. I. i 

llflllllllllllllllflltlfllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1111111111111111UllllllllllllllllllllllntMIIIIIIUIIIIIIIIIIIIII~ 

11111111111111111111111111111111111MIIIIIIH11111111111111HIIIU11HIIIIIIIIIIIIIIIIIIJlll11ftllllllltflllllllllllllllllllllllllll lfltlllllllllnlllt~ 

Use them in your terminals-I 

PEREY TURISSTILES ~ 
or P ASSIMETERS :==_i 

1',u- fMA rAe ticket 1eller 

Perey J\.1anufacturing Co., '""· ~ 
SO f'hn,..h ~t..-t. N..,. Ynrk City §! 

lllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll(.: 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111nm1i;. 

Tickets and Cash Fares. ~ = 
THE CLEVELAND ~ 

accommodates both ~ 

~~,:~r:e:.:~:: F:a:: :.~:,,~o~::: I 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111,11111111111111111111111111111111111111111111111 111111111111111111111111ii 

IWlllf1111111111111111111111 1111 1111111111IIIIIIIIIIIIIII III IUII II III III II IUllllllllllllllllllllll1111111111111111IIIIIIIJlllllllllllllllllllllllllll1111:f! 

i 

I 75% of the electric railways 
UH 

! 

o!~":.t~i~~~";GE TOOL CO., Newark, N..J. ~!'~!-}_..::_~::;> I 
1111111111111111111111111111111111 11 111111111 11 111111111 111 11 11111111 11111111111 11 11 1111111111111111111111111111111111111 111 111111 11111 111111111111111111?. 

.. LE. CARBONE"" 
CARBON BRUSHES 

W. J. Jeandron 
345 Madison Avenue 

New York City 

gm1111111111111 111111111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111u111111 ii I RAILWAY MOTOR BRUSHES I 
§ \~~1,.1,;;,i,i11.1.,4,1,1,i1J ~ 
: = 
5 E 
~ § 
E e 
£ Grade 407 is universally recognized and adapted as the premier ~ 
§ compressor motor brush on standard railway systems. ·One of a ~ 

i=-~ Hd~ ~o~~~BIA~~B;~;~Es I= 

COST NO MORE - LAST LONGER 
~ NATIONAL CARBON COMPANY, INC. ! I CLl'.VILANo. OHIO S&N F"RANctaco. c&L. i 
~m11111111111111111111111111111111111111111111111111111111111111111mu1111111111111u11111111111111111111m11111111111111111111m1111111111111111111111111m~ 

;mm111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

I I = = g ~ 
i What Is In A Gal,on? § 

~ Consider wha.t :,ou actua117 1>11.Y for ln lnlJUl.at lnl' T&mlah . What ~-= 
" per cent Is bulc material. what le benzine, 111>lri t or other oolTentt I Su our PGfle in the March 18th /aaae/ I 
i The Sterling Varnish Co., Pittsburgh, Pa. ~ 
&iilllllllllllllllll lllMIIIIII III III IIIIJ IIIIIIIIIII IIIII IIIII IIIUllll,IIIII IIIIIIIIIIIIIII IIII IWUIMIIIU III IIIIIHlllfiNIJPltl llll lll MINM III MIIUIII III II F. 

,11111u11m,1111111111111111111111111111111111111111111111111111111111111111111111111m11111111tm111111111m11111111t1111111111u1111111Hmm111111u1111t: 

~ 

= 
PeedN• lnaolRtloo = 
l'Rl)Cf hH ll ll to _5 
110 ~r ttnt h hth" = 
e~:';,t:,leal r•l•1' ~~g;gj~;;i!!!!) ~ 

NATIONAL FIBRE & INSULATION CO. ~ 
• Box 420 Yorkt1n. Delawnr•. •· g 
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I I 

I A. E~;~1~ i~:;ards 1 

Diamond "S'' Steel Back 1s 

SAF 
C 

D-67 for Narrow Trea 
D-87 for \Vide Treads 

ard 

atterns 
or 

American Brake Shoe and Foundry Co. 
30 Church Street, New York 

= 

; 332 So. Michigan Ave., Chicago Chattanooga, Tenn. 

~m11111urm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111m111111111111111111111111111um~ 
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I ure;~;:,;~~~~{~~;r:.d I 
-

-===_~==== AJAX BULL BEARING ALLOY § made from t"e pureat virgin meta.le to a scientifically co 1ect formula by the 
AJAX PROCESS which greatly increaae, endu ance and wea ing qualities. 

THE AJAX METAL COMPANY 
Established 1880 

~1ain Office and Works: Philadelphia, Pa. 

-
F,11111111111111!111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~1111Uua 
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i The Kalamazoo Trolley Wheels I 
I have always been made of en- I 

-==_;==i !¥/l!fa~:~i;]tf:; ===_i_

1 
large mileage, because a wheel 
that will run too long will dam-

= age the wire. If our catalogue = 
§ does not show the style you ~ I !~f~im:: ~t?!U I 
I THE ST AR BRASS WORKS ~ 
~ KALAMAZOO, MICH., U. S. A. i 
~u11111111111111111111111111111111111111m111111111111111111111111111111u11111,111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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American 
'NF.W VORK CHICAGO ST.LOUIS 
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Perry Hartman 
Side Bearings and Center Plates 

Reduce Your Power Bill and 
Make Your Cara Easy Riding 

Flange wear is greatly reduced, rail wear decreased 
and derailments prevented. "Nosing" of truck is 
stopped. No lubrication. Car maintenance re
duced. 200,000 in use. 

Write for details. 

BURRY RAILWAY SUPPLY COMPANY 
Peoples Gaa Bldg., Chicago 

Electric Railway Sales Distributors: Holden & White, Inc .. Chicago. 
-National Ry. Appliance Co .• New York-Ry. & Power Eng-rg. 
Corp .• Toronto. Can. 

;'m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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i 

I 
I 

I 
I. T. E. 

Circuit Breakers 
for heavy street railway work are 
the best obtainable. \Vrite for N-w 
Complete Catalogue. = 
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l'OSJTJOXS VAC,U.'T-Business Opportuni
ties and other undisplayed ads, 8 cents 
a "·ord, minimum $~.00 an insertion. 

POSJTIOXS WA~'TED-Evenlng work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ
ment. 4 cents a word, minimum 75 cents, 
paynble In ad,•ance, 

POSITIONS VACANT 

·:,;1;1.,1-:1-:1-: of maintenance of way wan!Pd 
by city property in :\liddle \Yest; young 
graduate civil engineer with some prac
ti<-al experience preferred. I'-412, Elec. 
n~-. Jour., Leader-News lllclg., Cleveland. 

AIL\\".\ Y ov~rlwacl line foreman wanted, 
Loc•ation, ~astern Pennsylvania. l\lust 
be capable and able to handle entire 
o,·erhead railway line work. Applica
tion will not be considered unless fully 
qualified. State salary and send refer
enc-,·s. P-4ll, Elec-. Ry. Jour._ Real 
J,~state Trust Bldg., Phlla. 

POSITIONS WANTED 

t"l>ITOl: or assistant; 16 years' experl-

~~fc~-e~1~;;:1c P,~~1;oi:··El~~~~:N~-at}':i"u"r: 
\\'J,;:>:TY years' experience all branches 
city aucl interurban railways_ wish con
n..clion as master mechanic, large prop
t-rty, or manager smal1 company: also 
had charge maintenance work, 225 motor 
trucks, 3 years. P\V-414, Elec. Ry. Jour., 
Ohl Colony Bldg., Chicago. 

H painter wants position, al1-around 
man, years of fine experience. Would 
take charge, and do lettering. P\V-408_ 
Eke. Ry, Journal. 

ASTER l\IECHANIC or general foreman ; 
22 'years' experience on all types of rail
way motors_ also one-m'll-n cars and line 
work; A-1 reference. PW-407, Elec. Ry. 
Journal. 

'PI•;I:lXTE.N'DE.:-:T construction, cate
nary trolley, trolley, high tension trans
misslon, either pole or tower, cap-able 
handling complete layout; start $300 per 
month. P\Y-406, Blee. Ry. Journal, 
r:~al Estate Trust Dldg,_ Phila., Pa. 

TPERIX'£E:--:DEN'l' of trausportation, 
with a proven record of 17 years in elec
tric railway field on large city and In
terurban properties_ desires a change and 
will consider any good size property 
that requires a capable superintendent of 
transportation that has the ability to 
take oYer details and get results. Very 
successful In handling labor, capable of 

ulldlng up an organization that would 
dd to value of any property. Best of 
eferences from men of highest integrity 

In railway field. Personal reasons tor 
eslrlng change, PW-404_ Elec. Ry. 
ournal, Old Colony Bldg._ Chicago_ lll. 

AGENTS AND SALESMEN 

~alt:'sn,nu \\·uut..-d 
!ling on street railways to sell our prod
C'ts a,s -a side line. AS-413, ElPc. n)·, 
our., Lcnder-Xews Bldg., Cleveland, 

11111111111 ,,,u1111111,,1111111 11111,,111,,111111111111111111u11111111111111111111111111111111•: 

I : 
700 !OM D- 9 In, i 

GIRDER RAIL i 
enna. Steel Co. Section 228. l 07 lb. to = 

the yard. Attractive price upon appUcation . § 
ubJect to R. W. Hunt & Company-s In- ~ 

1pectlon. Prompt shipment. ~ 

Con~~e~~I FB~~~- ~~tt!~YMC,. ! 
a,111u111n,,1,1111nuu ................. ,,1111111111111111,1101111111u1111111111uu,1111u11.;.' 

ADD 5 WORDS for box number In undis
played ads if replles are to any of our 
offices. There Is no extra charge for 
forwarding replies. 

DISCOUNT OF 10% if one payment Is 
made in advance for 4 ronsecutive inser
tions of undisplayed ad. 

ADS 1:-.' DISPLAY Tl'PE--Space Is sold by 
the inch (30 In. to a page), the price 
depending upon total space used within 
a year, some space to be used each issue •. 

RATE PER INCJJ for ads In display space: 
I to 3 In., 14.50 an In. 15 to 29 In., 13.80 an In. 
4 to T In .. $4.30 an In. 30 to 49 In., ss.u tn In. 
8 to 14 In., H.10 an In. 50 to 90 In., IS.fl an In. 

51 
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ROT ARY CONVERTERS 
1-500 kw. w .. Ltn11hou,e, 3 phase, 60 cycle, no TOIi& A.C.: fOO ,0111 D.C.: 400 r.p.m., .. 1th 2-SOI 

tw. Westtnghou1e 2400/380 ,olt transtormers, al10 1Witchboard. 
2-300 kw. Stanley, 3 phase, 25 CYCie, 3B0 ,0111 A.C.: 600 ,011 D.C.; ■peed, IOI r.p.m.; complote, 

witb suitable transformers, also panell. 
1-300 kw. Westtn11bouae, 3 pha■e, BO eycle, 310 YOll& A.C.; 675 YO!la D.C.; 100 r.p.m. 

MOTOR GENERATOR SETS 
2-1000 kw. General Electrlc Synehronou, Motor Generator Sota, each conallttnc ol 1-lOOI kw., IOO· 

rolL type IIIPC, 514 r.p.m., D.C. 11enerator, and 1-1400 kn., J pba■e, IO aele, 2300/4011 ,011, 
51 f r.p.m. 1yncb. motor. 

DIRECT CONNECTED ENGINE UNIT 
1-850 kw. Oen. Eire. 5T5-volt ComPound Wound JOO r.p.m. Generator, direct connected to 2S and 14 • 

48 Greene Wheelock croH compound beavy duty 4-nln enatne. complete with 1urtac1 conden1lns 
equipment and panel: price, f.o.b. can. 17,500. 

ARCHER & BALDWIN, Inc., 114 !.iberty St,. New York City 
Telephone 4337-4338 Rector 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

~-E=====,,,,,····--·-···---s·TANDA
0RD--···;:-LATCARs~-;5~·~~-~-----E-:p"a~"s-hs-:1"1-1-gllllllllllll" 

50 cars 60 000 lbs. capacity, 8 sill constr., 36 ft. long_ Simplex trucks_ 
all MC::B ;nd ICC requirements; immediate shipment. 

S. W. LINDHEIMER, First National Bank Bldg., Chicago 
~ 1111111111111111111111 , 11 111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111111111111n1111111o .. 

1,,,,-.... :::~~~~;~:::-""" 

l""'""""""'"""""""""'";-~•;m;:~;"""'"'""'""""""""'""'"'• 

!,,-: 22~eo~~~; P 
ELECTRIC EQUIPMENT CO. 

Commonwealth Bldg., Phlla., Pa. 
TJUXSJT EQUJJ•)mXT C'O, 
501 Fifth Ave., New York 

Zu,111,1111111111111111111111111111111111111111111,111111111111111111111111111111111111111111111,,11,11111. ::,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111, r ..... -... -.... -;~;; .. ·--~~;· .. ·-;~-~~; ..... _ ... _ ... _, 
=- TO BUY 

I 
l 

the equipment or machinery that you are 

not using. 

This may be occupying valuable space, 

collecting dust, rust and hard knocks, in 

your shops and yards. 

SELL IT BEFORE DEPRECIATION SCRAPS IT 

THE SEARCHLIGHT SECTION 
IS HELPING OTHERS 

i 
I 
= 

i 
i 

I 
I 
i 
i 

-LET IT HELP YOU ALSO e 
. OlZS I 
i .... 1101100111110,.0111111 , 011111111111111111111111 , 1111111111111111111111111 11111un101111111•u1n11u111111111u1111111111,111111111111111111111111• ......... ,.u1111uu,1111111u111u11111u1111111uu1u11J 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of l\lanufacturers and Distributors Ad,·ertising in this Issue 

Ad,·ertielng, Street Car 1 Safety Car Devices Co. 
Collier, Inc .. Barron G St. Louie Car Cu. 

Air R eceh-ere & Aftercoolero Westinghouse Tr. Br. Co. 
Ingersoll-Rand Co. Broom•, Track, Steel or 

Anchors, Goy Rattnn 
Elec. Service Supplies Co. Amer, Rattan & Reed M lg. 
Ohio Brase Co. Co. 
Weatinghouee E. & M. Co. Paxson Co., J. W. 

Anti-Climb•ra llru•h••• Carbon 
Railway Improvement Co. General Electric Co. 

A,fr'n'!~~~~e s~~ri \ 0q~fp. Co. i:oa'b~ii:;n:'co~ • 
Elec. Service Sup. Co. National Carbon Co. 

Axles Western Electric Co. 
Bemis Car Truck Co. Weetinghouae E. & M. Co. 
Cambria Steel Co. Brushes Graphite 
Midvale Steel & Ord. Co. National Carbon Co. 
St. Louie Car Co. Brushes 'Wire Pn•umatlc 

Axle Straightener• lngeraoll-Rand Co. 
Columbia M. W. & M. I. Co. Brush Hold•ra 

Axles, Car 'Wheele Anderson Mfg, Co., A. & 
Bemia Car Truck Co. J.M. 
Brill Co., The J. G. Columbia M. W. & M. I. Co. 
Weatingbouae E. & M. Co. Buses, Jlfot<lr 

Babbitt Jlleta.l Brill Co., The J. G. 
Ajax Metal Co. Bneblnre 
More-Jone• B. & M. Co. Nat'l Fibre & Insulatloo 

11.abblttlng De,icee Co. 
Columbia M. W, & M. I. Co. Buahlngo, Ca..e Uardened an,! 
Western Electric Co. nanganese 

Badge• and Botten• Bemis Car Truck Co. 
Elec. Service Sup. Co. Brill Co .• J. G. 
Int. Register Co .• Tha Cable■• (See. 'Wires and 

Batterl•• Dry Oableo) 
National Carbon Co. Carbon Brnobeo (See Brn•h••· 
Weatero Electric Co. Carbon l 

Batteries 8torage Oar Panel Saf~y Swtta,,. 
Western Electric Co. a.I Consolidated Car Heating Co. 

B•arlng• and Bearing Met • Weotinr;houae E. & M. Co. 
•Ajax Metal Co. Cars 
Bemie Car Truck Co Cambria Steel Co. 
Columbia M. W. & M. I. Co. Midvale Steel & Ord. Co. 
General Electric Co. Care, Dump 
More.Jones Br. & Metal Co. Differential Steel Car Co. 
St. Louis Car Co. Oar Lighting IF!xtures 
Westinghouse E. & M. Co. Elec. Service Sup. Co. 

Bearings, Center and Roller cars, Passenger, Frelr;bt, Ex-

B~; Railway Supply Co. i',:;:~• Ji!:· Co. 
Stucki Co .• A. Brill Co .. The J. G. 

B•ll• and Gonge Kuhlman Car Co .. G. C. 
Brill Co .. The J. G. McGuire-Cummings M'fg Co. 
Columbia M. W. & M. I. Co. Midvale Steel & Ord. Co. 
Consolidated Car Reatinr National Ry, Appliance Co. 

E~i~: Service Sup. Co. ~a~u~f~~rC~_o. 
St. Louis Car Co. Can Second Hand 

Bw:i~rn~~ctric Co. Electric Equipment Co. 
Boller■ Tranalt Equipment Co. 

Babcock & Wilcox Co. Caro, Self-Propelled 
Boller Tubee General Electric Co. 

Cambria Steel Co. CaetlnRS, Bra••• Compoeltlon 
Midvale Steel & Ord, Co. or Copper 

Bond Testers Ajax Metal Co. 
Amer. Steel & Wire Co. And•rsoo Mfr. Co., A. & 
Elec. Serv. Sup. Co. J. M. 
Rall Weldlnr & Bondlnr; Co. Columbia M. W. & M. I. Co. 

Bonding Appar11tuo More-Janee Br. & Metal Co. 
Amer. Steel & Wire Co. Oletlnge, Gray Iron and Steel 
Elec. Ry. ImprovemenL Co. Ajax Metal Co. . 
Elec. Service Sup. Co. Amer. Steel Foundrlee 
Ohio Brass Co. Bernie Car Truck Co. 
Re.II Weldln1< & Bondin.: Co. Columbia M. W. & M. I. Co. 
Railway Track-work Co. Cllatlnp, lllall,able and Brua 

Bonda, Rall Amer. Br. Sboe & Fdy Co. 
Amer. Steel & Wire Co. Bemia Car Truck Co. 
Elec. Ry. Improvement Co. Columbia M. w. & M. I. Co. 
Elec. Service Sup. Co. St. Louie Car Co. 
General Electric Co. Catebers and Retrlov..-1, 
Ohio Brass Co. Trolley 
Ra.II Weldin,: & Bondlnr; Co Earll, Chae. I. 
Weatlngbouse E. & M. Co. Elec. Service Sup. Co. 

Book Publleherw Ohio Braea Co. 
McGraw-mn Book Co .. Inc. Wood Co .. Chas. N. 

nrackete and Cron Anna Catrnar:r Con•trnctlon 
(See also Pole■, '11e■, Archbold-Brady Co. 
Poate, Etc.) Clrcult-Brrakero 

Batee ExJ>, Steel Tr, Co. Cutter Elec. Mfr. Co. 
Electric RY. Equipment Co. G<lneral Electric Co. 
Elec. Service Sup. Co. We9tern Electric Co. 
Hubba.rd & Co. ·Westin;bouae E. & M. Co. 
Ohio Bra•• Co . Clnmpo and Connectoro fer 
Western Electric Co. \Vireo and Q\bles 

Brake Adjuetero Anderson M'fg. Co, A . & 
Gould Coupler Co. J. M. 
National Ry, Appliance Co. Elec. Ry, Equipment Co 
Smith-Ward Brako Co. Elec. Service Sup. Co. 
Weetinrbouee Tr. Br, Co. General Electric Co. 

Brake Shoes Hubbard & Co. 
Amer, Br. Shoe & Fdy. Co. Ohio Bra•• Co. 
Barbour-Stockwell Co. West~m Electric Co. 
Bemla Car Truck Co, WeetmgboU9<l E. & M. Co. 
Brill Co., Tho J , O, Cloonero and Son,,pers--Track 
Columbia M, W. & M. I. Co. (See also Snow-Plows. 
St, Louie Car Co. Sween•rs and llroomel 
Welerbach Brake Shoe C•. t~~~e~--E~ird· c~: 

Brnkee, llrl\ke S:reteme and Cl te • nd So kele 
Afl~~!;:!~a Mfl<, Co. G'1'he~l 8Electri~ Co 
Bemla Car Truck co. Co•I nod Aeh nandlln,: <'-•~ 
Brill co .. Tbe J. G. Conveying nnd lfolatln,: 
Columbia M, W. & M. I, Co. ~h>ehlnery) 
General Electric Co. ()on.sting lt<!cordero 
National Brake Co. Railway Improvement Co. 

\ {"ml• Slgnnl Systems 
Western Electric Co. 

Coll Banding and Winding 
Ma<hlnes 

Armature Coll Equip. Co. 
Columbia M. W. & M. I. Co. 
Elec. Service Sup. Co. 

Coile, Armature and Field 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westingbouao Elec. & M Co. 

Colle, Choke and Kleklng 
Elec. Service Sup. Co. 
G<lneral Elec. Co. 
Western Elec. Co. 
Westinghouse Elec. & JIL Co. 

Coll Forming Machine 
Armature Coll Equip. Co. 

Coln Counting Jllachlnet1 
Intero'l Register Co., The 
Joboeon Fare Box Co. 

Commutator Slutt•ro 
Elec. Service Sup. Co. 
G<lneral Electric Co. 
Weatini:bouse E. & M. Co. 

Commutntor Truing Devices 
G<lneral Electric Co. 

Commutators or Part■ 
Cameron Elec'l Mfr;. Co. 
Cleveland Armature Works 
Columbia M. W. & M. I. Co. 
G<ineral Electric Co. 
Mica Insulator Co. 
Western ,Electric Co. 
Weatiogbouse E. & M. Co. 

Compresson, Air 
lrioeral Electric Co. 
Inreraoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compressors, Air Portable 
Inrereoll-Rand Co. 

Concrete Products 
Massey Concrete Prode. Co. 

Concrete Reloforcln; Ban 
Cambria Steel Co. 
Midvale Steel & Ord. Co. 

CondeoRen 
Allia-Cbalmere Mfr. Co. 
G<lneral Electric Co. 
Inreraoll-Rand Co. 
WeslingboU'BO E. & M. Co. 

Connectors, Soldlerleeo 
Weatinr;bou•e E. & M. Co. 

Conoectors, Traller Oar 
Consolidated Car ReaUng Co. 
Elec. Service Sup. Co. 

Controller• or Parle 
Columbia M. W. & M. I. Co. 
G<lneral Electric Co. 
Westinghouee E. & M. Co. 

Cnntroller Regulatorw 
Elec. Service Sup. Co. 

Controlllng Syotem• 
General Electric Co. 
Westinghouse E. & M. Co. 

Converters, Rotary 
A!lla-Cbalmere Mfg, Co. 
General Electric Co. 

w ... tern Elretrlc Co. 
Westinghouse E. & M. Co. 

Conveying and Holetlnr; Mn-
chln~r:r 

Columbia M. W. & M. I. Co. 
Copper Wire 
Anaconda Copper Minin; Co. 

Cord Adjuaters 
Nat'! Fibre & Insulation ro 

Cord, Bell, Trolley, Reglat,r. 
rte. 

Brill Co .• The J. G. 
Elec. Serv. Sup. Co. 
Intern'! Regiater Co .• The 
Roebling'a Sona Co., John A. 
Sameon Cordage Work• 

Cord Connector• and Couplero 
Elec. Service Sup. Co. 
Samaan Cordage Worke 
Wood Co., Chae. N. 

Couplere, Car 
Amer. Steel Foundrlea 
Brill Co., The J. G. 
<'.ould Coupler Co. 
Ohio Braes Co. 
We9tinghouoe Tr. Brake Co 

C'raneo 
Allia-Cbalmers Mfr. Co. 

Cros• Arms (See Bracket•> 
Crossing FoID\datlone 

International Steel Tie Co. 
Crossing Signal• (See Sh:· 

nnl•. Cros•ln,:). 
Crn••lng, Frog & Swltrh 

Wharton, Jr., & Co., Wm . 
C'rnssln!:1', Track (See Trnck. 

!-peclal Work). 
C'uherte 

Caoton Culvert & Silo Co, 
Cuh·ert l'IJ>e Concrete 

Massey Concrete Prods . Co . 
\irt•ln• and Curtain Fixtures 
Brill Co .. The J. G. 
E'lec. Service Sup. Co. 
Morton Mfg. Co, 
St. Loni• Car Co. 

l)f'nll"r'e l\lachlnt'ry 
Archer & Baldwin 
Cleveland Armature Works 
Elec. Equipment Co. 
Foster Co .• H. M. 

Uernlllng Ue\·kes (See al•o 
Track Work), 

Whartoo. Jr., & Co., Wm. 
u,atinatlon Signs 
Columbia M. W. & M. I. Co. 
Elec. Service Sup. Co. 

l>f"tecth·e Sen·lcl" 
Wish-Service, P. Edwa.rd 

Do~•, Lathe 
Williams & Co .• J. H. 

Door Operating Derlcea 
Con. Car Heatlnr; Co. 
National Pneumatic Co .• Inc. 
Brill Co., The J. G. 
General Electric Co. 
Safety Car Devicea Co. 

Door & Donr Fix! ore a 
Halo & Kilburn Corp. 

Uuor•, .Folding Vestibule 
National Pneumatic Co .• Inc. 

llrnft Rigging (See Coupleral 
Drills, Rock 

Ingeraoll-Rand Co. 
Drill•, Trn ck 
Amer. Steel & Wire Co. 
Elec. Service Sup. Co. 
lngeraoll-Rand Co. 
Ohio Braes Co. 

Dryers, Sn nd 
Elec. Semce Sup, Co. 

Electric Grinders 
Seymour Rail Grinder Co., 

E. P. 
Electrlcal Wires and Cables 

Amer. Electrical Work• 
Roebling'a Sona Co., J. A. 

Englnl'!I, Gasoline 
Climax Eng. Co. 

Eoglneera, t:oosultlng, Con-
tracting and Operating 

Allison & Co .• J. S. 
Archbold-Brady Co. 
Arnold Co., The 
Beeler, John A. 
Day & Zimmerman. Inc. 
Drum & Co., A. L. 
Engel & Hevenor, Inc. 
Feuatel, Robert M. 
Ford. Bacoo & Davi■ 
Gould, L. E. 
Hempb111 & Welle 
Holst, Engelhardt W. 
Jackaon, Walter 
Richey, Albert S. 
Sanderson & Porter 
Smith & Co., C. E. 
Stone & Webster 
White Eng. Corp., The J. G. 
Witt. Peter 

En,:ines. Geo, Oil or St~m 
Allia-Cbalmere Mfr. Co. 
Jngeraoll-Rand Co. 
Westinghouse E. & M. Co. 

Fnre Boxes 
Cleveland Fare Box Co. 
Johnson Fare Box Co. 
Nat'! Ry. Appliance Co. 

FPo~e 
Cambria Slee! Co. 
Midvale Steel & Ord. Co. 

Fences, Woven Wire and 
IFence Posto 

Amer. Steel & Wire Co. 
F'Pndere and 'Wheel Ouarda 

Brill Co., Tho J. G. 
Cleveland Fare Box Co. 
Elec. Service Sup. Co. 
Star Bra~• Works 
Western Electric Co. 

Fibre nnd Flhre Tubing 
Continental Fibre Co. 
Nat'! Fibre & Jneulatlon Co 
Weatinghouse E . & M. Co. 

Field Colle <S<'e Collo). 
l"laxllnom fnoulatloo • 

Nat'! Ry, Appliance Co. 
Flnodllghte 
Elec. Service Sup Co. 
Westero Electric Co. 

Flooring Com poeltloo 
Amer. Mason Sa.fety Tread 
Co. 

Floor Pia t•• 
Amer. Abrasive Metals Cn 

For,:inge 
Cambria Sted Co. 
Columbia M. 'IV. & M, I . Co 
Jllldvale Steel & Ord, Co. 
Williams & Co., J. H. 

Fron. Track' (Ste Trne~ 
Work) 

Funnel Cas1lnre 
Wharton, Jr .• Inc .. & Co .. 

Wm, 
Ft•••• and ,Fu,,. Boxe• 
Columbia M. W, & M. I. Co. 

Consolidated Car Heating Co. ' 
General Electric Co. 
Western Electric Co. 
Westinghouse E. & M. Co. 
Willlama & Co .• J. H. 

Fuses, Refillable 
Columbia M. W. & M. I. Co 
General Electric Co. 

Gaek•t• 
Power Specialty Co. 
Weatiogbouse Tr. Brake Co, 

Oas-Electric Cars 
General Electric Co. 

Gas Prodocen 
Westinr;b.ouae E. & M. Ce 

Gates, Car 
Brill Co., The J. G. 

Orar Blanke 
Cambria Steel Co. 
Midvale Steel & Ord. Co. 

Gear Ca.see 
Chillingwortb Mfg. Co. 
Columbia M. W. & M. J. Co. 
Elec. Service Sup. Co. 
Weatinr;bouse E. & M. Co. 

Geura end Pinions 
Bemie Car Truck Co. 
Colombia M. W. & M. I. Co. 
Elec. Service Sup. Co. 
General Electric Co. 
Nat'! Ry. Applisnce Co. 
Nuttall Co., R. D. 
Tool Steel Gear & Pinion Ce. 

G•neratlng Seto, Gaa-Eleclrlt 
General Electric Co. 

Generators 
Allis-Chalmers Mfr;. Co, 
General Electric Co. 
Western Electric Co. 
Weatlnr;bouse E. & M. Co. 

Gong (See Bells end Goop) 
Greaaee (See Lubricant.). 
t.rlndere and Oriod. Suppllt, 

Railway Track-work Co. 
Western Electric Co. 

Grindlnr; Blocke and Wh 
Railway Track-work Co. 

Ouarde, Troll•Y 
Elec. Service Sup. Co. 
Ohio Braes Co. 

llamml"rs Pneumatic 
Ingeraoll-Rand Co. 

Harpe, TroUry 
Anderson Mfr;. Co., A. & 
J.M. 

Bayonet Trolley Harp Co. 
tllec. Service Sup. Co. 
More.Jones Br. & Metal Co. 
Nuttall Co., R. D. 
~tar BrBBa Worke 
Western Electric Co. 

Ut'adllghto 
Elec. Service Sup. Co. 
General Electric Co. 
Ohio Braea Co. 
St. Louis Car Co. 

Heater•, Car (Electric) 
Consolidated Car Heating Co 
Gold Car Heat. & Llirbt. Ou. 
Nat'! Ry. Appliance Co .. P 
Smith Heater Co .. Peter 

Heatere, Oar, Bot AJr all 
Weter 

Smith Heater Co •• Peter 

"£i'~~•s~e <g~~e6o. 
Smith Heater Co., Peter 

Uolete and Lift• 
Columbia M. w. & :r.r. I. CO. 
Ford Chain Block Co. 

llo1Jlt8, Porlabl• 
Ingersoll Rand Co. 

nousre, Slatton & Wakh• 
mM'e Concrete 

Massey Concrete Prod. corp. 
Hlf1l":-18~~1~:~~1~f:. Co 

, fnotrnmento M~l!1ll'lng, THI 
Ing and Rtcordlng 

Elec. Service Sup. Co. 
General Electric Co. 
Tbompeoo-Levertng Co. 
Weatinghouae E. & M. Ce 

lnsnlotlnr Cloth, Paper 
Tape 

Geoeral Electric Co, 
MlrR Inanlelor Co. 
NaUonal Fibre & Inoul ■tl 
Standard Underground Ca 

Co. 
Western Electric Co. 
WPatlorbouse E. & M . 
Co. 

fr,•nlntlng "\'arnlsh•• 
Sterli.nr; Varnlab Co .. Tb8 
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Around Frogs, Switches 
and Cross Overs 

"h!PER'.AL" Pneumatic Tie Tampers are just as effecti,·e in diffi
cult places as "'on straight track. They do good work even in the 
most cramped quarters-where hand picks and bars are awkward 
and inefficient. They make good track all along the line. 

Besides having this ability to thoroughly tamp all the track. 
"Imperials are great labor savers. Four men \\"ith these tools 
\\"ill do more and hetter \\"Ork than twelve to fifteen men using 
hand picks and bars. 

Ask for a list of the many users who have made "Imperial" 
Tampers part of their standard track equipment. 

INGERSOLL-RAND COMPANY 
11 Broadway, New York 

0 !fices in all large cities 

A•k 
for 
Bulletin 
9123 
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lnealotlon (SN aleo Palot.l, 
Andel'llOn M. Co .. A. & J. M. 
Electric R.Jr. EQulpmt. Co. 
E lectric Service Sup. Co. 
Generol Electric Co 
Sterling Varnish Co~ The 
Western Electric Co. 
Westini::house E. & M. Co. 

lnsalotors (See aloo Line 
Mnterlal) 

Anderson, M. Co., A, & J. 
M. 

Electric Ry. Equlpmt. Co. 
Electric Service Sup. Co. 
General Electric Co, 
Hemingray Glass Co. 
Ohio Brase ~o. 
Pittsburgh High-Volta~ In• 

eulator Co. 
Western Electric Co. 
Westinghouse E. & M. Co. 

ln11,rtator rin• 
Elec. Service Sup. Co. 
Hubbard & Co. 

lnflurllnce. Fire 
Marsh ..,& .McLennan 

la~k• . (,See also CranH, 
Uolsta and Lltt1), 

Buckeye Jack Mf,r. Co. 
Elec. Service Sup. Co. 

loornal Boxee 
Bemis Car Truck Co. 
Brill Co, J. G. 

Jonrtion Boxts 
Standard Underground Cable 

Lampi, Goard• and Flxt11rN 
Anderson M. Co.. A. & 
J.M. 

Elec. Service Snp. Co. 
G<meral Electric Cn. 
Westin,rhouse E. & M. Co. 

l,amp1, Arr and lnmodeeceot 
( See also Ileadllghts). 
Anderson, l\l, Co., A. & 

J . M. 
General Electric Co. 
Western Electric Co. 
Westinghouse E, & M. Co. 

1~~£~•1at1~::.,, 'co~ Mark,r 

Lanterns, Claselflcntloo 
Nlchols-Lintern Co. 

Lathe Atwhments 
Williams & Co., J. H. 

Lii;htnlng Prottt!lon 
Anderson M. Co., A. & J . 

M. 
Elec. Service Sup. Co. 
General Electric Co. 
Ohio Bras• Cn 
Western Electric Co. 
Westinghouse E. & M . Co. 

Line J\laterlnl (SN alJln 
Brackets, lnenlatora, 'Wire., 
etc,) 

Anderson M. Co,, A . & J. 
M. 

Archbold-Brad.v Co. 
Columbia M. W. & M. I. Co. 
Electric Ry. Equlpmt. Co. 
Elec. Service Sup. Co. 
General Electric Co. 
Hubbard & Cn . 
Moro-Jones Br. & Metal Cn 
Ohio Brao• Cn. 
Western Electric Co. 
We1tlnghouse E. & M. Co. 

Loeklng Sprlni: Boxes 
Wharton Jr., & Co., Wm. 

Locomoth·e•. Ele..trlo 
General Electric Co. 
McGuire-<:u.mmtnn Xfl'. Co. 
Westinghouse E. & M. Co 

Labrlentln,: En,..tnN'ra 
Galena Sltrn&I OU Co. 
Universal Labrltatlo,r Co. 

Lnhrlcanta, Oil and Gr .... , 
O11lena Sl,rnal Co. 
tfolveroal T,ahricoltng Co. 
Vacuum Oil Co. 

Machine Tnol• 
Columbia M. W, & M. 1. Co. 

Jllachlne Work 
Columbia M. W. & M. I . Co. 

Machlnel')', ln.•nla!lng 
Amer. Insulating Mach. Co. 

Jllani:aneee Sf.loel Cutln1t• 
Wharton, Jr .. & Co~ Wm. 

Jlla,_neae BINI Spodal 
Trn<,k \Vnrk 

Wharton, Jr., & Co., Wm. 
Jllotero (Sl'e lnotrnmrnto) 

Elec. Service Sup. Co. 
allca 

Mica ln•ulat<ir Co. 
lllnl<llnr. MrtRI 
Allis-Chalmers Mfg, Co. 

Alotor n11..,,., See 
Bnees, Jllotor 

Jllotormen'a Smt• 
Allis-Chalmers Mfg. Co. 
Brill Co., J. G. 
Elec. Service Sup. Co. 
Wood Co., Chao. N. 

Motor•, Electric 
Weetcro Electric Co. 
Weatloghouse E. & M. Co. 

Mot.ore a nd Generatoro, Set• 
G<mcral Electric Co. 

Nl\118 
Cambria Steel Co. 
Midvale Steel & Ord, Co. 
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:s;!:b:::s~~!.eu Co. Reri.~ St!ft A':fn~~;• <ti 
Bemis Car Truck Co. Winding Marhlnea) 
Columbia M. W. & M. I. Co. Columbia M. W. & I. Co. 
Hubbard & Co. Elec, Service Sup. Co. 

Olis (See Lobrlcant1). Repair Work (See also Coll•) 
Omolbasu, See Basee, Alotor Cleveland Armature Work• 
OXY•Acetylene (!-lee Catting ~~u,,':,'~la~ct~c "c~• I. Co, 

Apparatus Oxy), Westinghouse E. & M. Co. 
Paint• and Varnlshea (lnm•. Repla,ere, Car 

,},,ntlngln) I t ,._ Columbia M. W. & M. I. Co. 
uuca SU a or "'' Elec, Service Sap Co. 
Sterllr-g Varnish Co., The Reslotonce, Grid 

Paints and Varnlahes for Columbia M. w. & M. I. Co. 
N~~lg~:,'i°ty Appliance Co. Resistance. Wire and Tube 

Potvement nr.:..km ~~i~~ Ifilr:::rifc C&. 
lngersoll-Rand Co. Weetinghouoe E. & M. eo. 

l'in·lni: llrlcka, Filler and lte•l•lnnres 
Sl rel<ltt'l' Consolidated Car Heating Co. 

Nolsonv11le Brick Co. Retr!e,·ers, Trolley (See 
ravloi: ~lat<>rlal Cnt,hera and Retrlevera, 

Amer. Br. Shne & Fdy Co. Trolley) 
Nel1onville Brick Co. Rheostats 

Plckur••• Troll•:r Wlr• General Electric Co. 
Elec. Service Sup. Co. Mica Insulator Co. 
Ohio Bras• Co. Westinghouee E. & M. Co. 

Pinion Pallere Rolled Slee! WhNle 
Columbia M. W. & M. I. Co. Cambria Steel Co. 
t~~cr:ie'EJ:trt~lPCo~o. Midvale Steel & Ord. Co. 
Wood Co., Chae. N. Sanders. Trac-k 

Plnlooe (See Geara). ~~j~'fi1a ~P:.J: l°M.. I. Co. 
Pine, Case nnrdened, Wood Elec. Service Sill). Co. 

and Iron Nlehole•Llnterne Co. 
Bemis Car Truck Co. . Ohio Braeg Co. 
Elec. Service Sup. Co. St. Loula Car Co. 

i~~.{.:'~~:~. Brake Co. SHh F1xturr•, Car Brfll Co., The J. G. 
Pipe Flttlnp 

Power Specialty Co. 
Westinghouse Tr. Brake Co. 

Planers (See Machine Tools) 
Pllera. lnt11olater 

Elec. Service Sup. Co. 
rneamatle Tools 

I.ngcreoll-Rand Co. 
Polee, Jlletal Strttt 

Bates Exp. Steel Tru•• Co. 
Electric Ry. Eqnlpmt. Co. 
Hnbbard & Co. 

r ole Prot("Ctors 
Amer. Pole P1·otective Co. 

Pnle Relnfor,in~ 
Amer. Pole Protective Co, 
Hubbard & Co. 

Polee Post and Pillog Con
<"frle 

Massey Concrete Prod. Corp. 
role• & Tice TreRtetl 

American Pole Protective 
Co. 

International Creosoting & 
Construction Co. 

Pa,:-e & Hill Co. 
Pole Protection Co. 
Western Electric Co. 

Poles, Ties, Pods Pllln,: & 
Lnmber 

International Creosoting & 
Construction Co. 

Page & Hill Co. 
Southern Cyprcse Co. 
Western Electric Co. 

Polee, Trolley 
Anderson Mfg, Co., A. & 
J.M. 

Bayonet Trolley Hsrp Co. 
Columbia M. W, & JI!. I. Co. 
Elec. Serv~ Supplies Co. 
Nuttall Co .. R. D. 

Polee, Tohnlnr Sltel 
Elec. Ry. Equlpmt. Cn. 
Elec. Service Sup. Co, 

Power Sa,·lni: De,·l<es 
National Ry. APPlianee Co. 
Railway Im11rovement Co. 

PreMnre Rti:-ulatoro 
General Electric Co, 
Weatlogbouse E. & M. Co. 

Pumpa 
Allis-Chalmers Mt,r, Co, 
Ingersoll-Rand Co. 

Pumps, Vn,uum 
Ingeraoll-Rand Co. 

l'uoches, Ticket 
Bonney-Vehelage Tool Co. 
Intern') Re,.;eter Co., The 
Wood Co., Chae. N . 

Rall Orlndera (Ste Orlodrn), 
Ra.Ila 

Cambria Steel Co. 
Midvale Steel & Ord. Co. 

RRlhrn:v flnret:v SwltchN 
ConaoUdat~d Car Heating Co. 
Westinghouse E. & M. Co. 

Rattan 
Amer. Rattan & Reed Mts. 

Co. 
Brill Co ., The J. G. 
Elec. Servi~ Sup. Co. 
Halo & Kilburn Corp. 
McGuire-Cummings Mf,r Co. 
St. Loni• Cur Co. 

R,•el Rnrk 
Armature Coil Equip, Co. 

ReJ<l•l•r• and Fitting• 
Brill Co., The J. 0 . 
Elco. Service Sup. Co. 
Intern') Reirtster Co .. The 
Rooke Automatic Rg. Co. 

Reinforcement. Concrete 
Amer. Steel & Wire Co. 

Sash, !llt'tnl, Cnr 'Window 
Hale & Kilburn Corp. 

Serapera. Trark (Sff Chan• 
en and Scraper•, Tra~k) 

Suts. Car (See olso Ration) 
Amer. Rattan & Reed Mrs. 

Co. 
Brill Co., The J. 0. 
Hale & Kilburn Corp. 
Si. Loni• Car Co, 

Seating lllnterl11l11 
Brill Co., J. q_ 

Second-Hood Eqnlpm<nt 
Archer & Baldwin 

Sh11dee, Veotlbale 
Brill Co., The J. 0. 

Shovels 
Allie-Chalmers Mfg. Co. 
Brill Co., The J . G, 
Hubbard & Co. 

Side Bearlo,:1 (See neartni:1, 
Center ond !-Ide) 

Sb~11Ca~al°i.!~'fu~nc!o. 
Elec. Serrfce Sup. Co. 
Elec. Pneumatic Co., Inc. 

Sl1t11nl lndlentlnc 
Niehole-Llotern Co. 

Sl1t11al Syatemo, Block 
Elec. Service Sup. Co. 
Nachod Sl,rnal Co.. Inc. 
U. S. Elec. Sl,rnal Co. 
Wc~tern Electric Co. 
Wood Co., Chae, N. 

Signal Syoteme, Dli:hwar 
Crn88lng 

Nachod Sl,rnal Co., Inc. 
U. S. Elec. Si,rnal Co, 

Slsrk AdJnsten (See Brake 
AdJn•tera) 

Sleet Wheels and Cuttero 
Anderson Mfg, Co.. A. & 
J.M. 

Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Electric Ry. Equipmt. Co. 
Elec. Service Sup, Co. 
More-Jones Br. & Metal Co. 
Nuttall Co .. R. D. 

Smokeatarkll!I, Cnr 
Nlchols-Llntern Co. 

Soow-Plowa, 8'W'f'Ol)er1 aruJ 
nrnoml!I 

Amer. Rattan & Reed Mtc. 
Co. 

Br!U Co., The J, 0. 
Columbia M. W. & M. I. Co. 
MeGulre-Cummlnge Mfg, Co. 

Soldl'rlng and nrazln,: Ap• 
r•arntne (!'lee Weldin,: 
l'rncessNJ and Apparatus) 

!'lplkf'I 
Amer. Steel & Wire Co. 

Srllelntr Compnnndo 
Westinghouse E. & M. Co. 

S11llelni: Sleevee (SN Clomps 
ond Connectora) 

Sprln,:•, Cnr and Trn•k 
Amer, Steel Foundries 
Amer, Steel & Wire Co. 
Bemle Car Track Co. 
Brill Co .. The J, G. 
St. Louis Car Co 

Sprinklers, Track and Road 
Brill Co., The J, 0. 
M cGutre-Cummlnn Mf,r, Co. 

St.-el Oastlngo 
Wharton. Jr .. & Co., Wm. • 

St eel Freight Care 
Csmbria Steel Co. 
Midvale Steel & Ord. Co. 

Steel and Steel Products 
Cambria Steel Co. 
Midvale Steel & Ord. Co. 
Morton Mlg. Co. 

St.<,pe, Oar I Trolley Bases 
Amer . Abrasive Metals Co. Anderson Mfc. Co., A, J. 6 
Amer. Mason Safety Tread J. M. 

Co. Elec. Service Supplfea Co, 
Morton Mfg. Co. General Electric Co. 

Stokers. MechnnJ,al Nuttall Co .• R, .D. 
Babcock & Wilcox co. Ob10 Brass Co. 
Westinghouse E. & M. Co. Trolley Bnsr•l Retrle.·lo,: 

Storage Batteries (See Bot• Anderson M g, Co .. A. & 
terles, Slornge). E~ec:'1service Supplies Co. 

Strand General Electric Co. 
cutter E!ec. & Mfc. Co. Nuttall co .. R. D. 
Roehling e Sons Co ., J. A Ohio Brase Co. 

Straps, Car, Sanlt11r:r Trolley Supply Co. 
Railway Improvement Co Trolley Bases 

Straelural Steel Brill Co., The J. G. 
Cambria Steel Co. General Electric Co. 
Midvale Steel & Ord. Co. WestioghoU'l!e Elec. & :.Ill' 

Superhenlere Co, 
Babcock & Wilcox Co, Trolley 31aterlal 
Power Specialty Co. Ohio Brass Co. 

Sweepers, Snow'· (See Snow Elec. Service Sup. Co. 
Plow•. Sweep,•re aod Trolleys and Trolley Sysle,.. 
Broomo) Ford Chain Block Co. 

Switches, Selector Trolley Whe.l1 (See WhHl,t. 
Nichole-Llntern Co. Trollty) 
Ramapo Iron Works Trolley Wire 

Switches, Trark (See Trark Amer. Electrical Work• 
S()<'clal Work) Amer. Steel & Wire Co. 

Swlt h d s II hb arda Anaconda Copper Min. Co 
Anfs.6ta~era Mr;. Jo. R~ebllng'• Sona Co .. J. A. 
Anderson Mfg, Co., A. J. & l Truck•, Car 

J. M. Berni• Car Truck Co. 
Cutler Co , Brill Co., The J, G. 

t~oer~~~t~~Pg~~ Co. l ~~0~!~1h~lfo~• Mfg, 
Western Electric Co. · Turhlnes Steam 
Westinghouse E . & M. Co Allie·Cb'almere Mfg. Co. 

Tamper Tie General E lectric Co. 
Ingersoll•Raod Co. Terry Steam Turbine Co. 

Tapes and Clothe (See Jo•o• Westinghouse E. & M. Co.; 
lotlng Cloth, Paper and Tumatlle& 
Tape) Damon-Chapman Co. 

Telephonea and Porta Elec. Service &up. Co. 
Elec. Service Suppllee Co. Perey Mfg. Co .. Inc. 

Terminals, Cable Uphol1ltl')' Matt'rlala 
Standard Underground Cab le Amer, Rattan & Reed 

Co. Co. ' 
Teotlng Instrument• (See In• 

strumcnte, Electrical Jllra•· 
arlng, Testing, etc,) 

Thermostats 
Con. Car Heating Co. 
Gold Car Heating & Light• 

Ing Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Ticket Choppera and Desi ro;r• 
era 

Elec. Service Supplies Co. 
Tie Plnte 

Cambria Steel Co. 
Midvale Steel & Ord. Co. 

Tlet1 and Tie Rode, 81eel 
Barbour-Stockwell Co. 
Dayton Mechanical Tie Co. 
International Steel Tie Co. 

Ties, Jl[erhnnlcal 
Dayton Mechanical Tie Co. 

Tl~.~~''i?:et~~o;:,,Jsee Poles, 

Ton,roe Swltcheo 
Wharton. Jr .• & Co .. Wm. 

Tool Holden 
WIIUams & Co .• J. H. 

Tool Steel• 
Cambria Steel Co. 
lllldvs.le Steel & Ord . Co. 

Toole 
Western Electric Co. 

Tooh, Thrt'Rd Cuttln,: 
Williams & Co ., J. H. 

Toole, Track & Jlllscellnneooo 
Amer. Steel & Wire Co. 
Columbia M. W. & M. I. Co 
Elec. Service Supplies Co. 
Hubbard & Co. 
Railway Track-work Co. 

Torchee. Acetylene (8ee Cut
ting ApparatW1) 

Tower Wagon• and Anto 
Truck• 

McCardell & Co., J, R. 
Towrl'll and Trao•mlulon 

Strn<"tnrr,t 
Arohbold•Brady Co. 
Bates Ellp. Steel Truss Co 
Westinghouse E . & M. Co. 

Tr11ek Expanoloo Jolnta 
Wberton. Jr~ & Co .. Inc .. 

Wm. 
Tratk, Sl)fflnl Work 

Barbour-Stockwell Co. 
N. Y. Switch & Croseln,r Co 
Ramapo Iron Worka 
Wharton, Jr., & Co., Inc., W 

Tran.rcre (See Tlckelo) 
TranRtormere 

AIUs·Chalmera Mts. Co. 
G<meral F.lectrlc Co. 
Western Electric Co. 
Westinghouse E & M. Co. 

Tr rads, Safety, Sta Ir, Car 

A'::,",!;. Abreslve Metals Co. 
Amer. Muon Safety Tread 

Cn. 
Morton Mfg, Co. 

\'alvea 
Ohio Bra.so Co. 
Weetloghouee Tr. Br Co. 

Ytnlllnton, Car 
Brill Co .• The J. 0. 
Nat'l Ry, Appliance Co. 
Niehols·Llntern Co. 
Railway Utility Co. 

TI<oea, Pipe 
_Williams &_C'!:, J._B . 

WeldNl Rall Jnl"to 
Indianapolis Switeh & F 

Co. 
Ohio Bra.ss Co. 
Rall Weldlni:: & Bondin&: 

'W~ldero. rnrtahlr FJr<ffl• 
E•ec. Ry, Improvement Co 
Ohio Brass Co. 
Rall Weldin&: & Bondin,: 

Weldin,: Proceeeee and A 
paratn• 

Elec. Ry. Improvemen t C 
General Ele<"tric Co. 
Ohio Brus Co. 
Rall Weldlnc & Bondinr 
Weetlni;honse E & M. 

\VhN"lo, Car, Ster) and I.It 
Tired 

Amer . Steel Foundrle• 
Wheel Onnrd• (Sre Fen 

and Wheel Goordo) 
Wheel Pr<'•- (See Jllath 

Tonio) 
WhN"le, Car, Caot lroo 

Bemis Car Truck Co. 

''l'n".r!~ao1,;°~fi. Co .. A. J, 

B~!:ie, Trolley Harp 
Columbia M. W. & M. I. 
Electric Ry. E<Jnlp. Co. 
Elec. Service !;upplle. Co, 
Flood City Mfg. Co. 
General Electric Co. 
H, H. Trolley SnP!llY Co. 
More-Jones Br. & Metsl 
Nuttall Co ., R . D. 

Whlotl••• Air 
General Electric Co. 
Ohio Bras• Co. 
West!D,rhOU96 Tr. Br. 

Wire 
C:imbrla Steel Co. 
Midvale Steel & Ord. Co. 

"i~e~0 tee1 & Win, Co. 
Roebllng'a Sona Co., J. 

Wires and Cable• 
' Amer. El~u-tcal Works 

Amer. Steel & Wire Co, 
Anaconda Copper Mio, 
General Electric Co. 
Roebllng'I Sona Co., J. 
Standard Undergrouod 

,$istern Electric Co. 
Westinghouse E . & M. 

Wrench•• 
William• & Co .. J . H. 
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1E A R L L 1 

-The right retriever! 
T HERE is a special type of 

EARLL Trolley Catcher or Re
triever for every type of service. Our 
business is making retrievers and 
catchers-nothing else. We have 
specializ~d in this particular field for 
your benefit. Consult us. 

I 

3 
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U. S. Electric Contact Signals = 

Single-track block-11!~~ prDtectlon I 
Double-track 1pacing and clearance 1trual1 _ 

:~~:::~
0:i.~~::~~•~~~!~otn:e;~!~~~~on work I 

United States Electric Signal Co., j=: 
Weal Newton, Mau. : 
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r~i ~1r FE~rTli~ !=====_ 

H. Fort Flowers, Pres. and Gen. Mgr. 

FINDLAY, OHIO 
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ECTRIC CAR HEATE 
THERMOSTATIC CONTROL Lib J l ~~~ 

ffilJ.!i 
ELECTRO-PNEUMATIC •~"'-- /4 

OR OPERATING DEVIC .. ---
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Good Brake Shoes 
tor safety, efficiency nod economy, are just aa neeeeeary as a 
rood track, a perteet signal eyetem or a powerfuJ bead llrbt. 

WEIERBACH Brake Shoes 
will not break in any service. They make quicker, ea.eler etopa. 
Teele Juet completed on electric c&re. four Welerbacb and four 
metal eboee etarrered on trucke. &bow Weierbacb average mileage 
25 ,717-.metal 21,144 per shoe. Either M.C.B. or A.E.R.A. 
s-tandarde. 

WEIERBACH BRAKE SHOE CO., SCRANTON, PA, 
1r_,,., n Sole, Agt.. AL. H. HOFFMAN, 

315 American Bonk Bide., Loo AncelOI. Calll. 
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i Car Seating, Broom and Snow Sweeper I 

!=: AMER~:Ai:::;:~;;'.:.i;:=~ ~;~. co. I 
AMERICAN means QUALITY • I RATTAN SUPPLIES OF EVERY DESCRIPTION ' 
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they give better results at less cost. 
~ Manufactured and 10/d by ~ 
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The Rex-L Turnstile 
Model SO 

Po~itive, tamper-proof, regi::;teriog device. ln
dividual reJea,e for each pereou. Conforms to 
U. S. In ternal Reveoue Department Rules. 
U8"d by Boston Elevated Railway Co. 

Write u, fur con1ult,1tion 

DAMON-CHAPMAN COMPANY 
Rocheater, N. Y. 
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Station Stairs 

Door Saddles, etc. 

AMERICAN ABRASIVE METALS CO. 
§ SO Church St., New York Cl!y ea,l tooet~., 
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Brill Vertical Handle Brake 

An Emergency Brake Developed Particularly for 
Birney Safety Car Platforms 

In presenting the Brill Verti cal 
Handle Brake we are offering a 
type of brake which will meet 
every requirement as far as 
b raking power is concerned and 
which will quickly bring the car 
to a stop when cal-led upon to do 
so. By the ·use of its single han
dle considerable weight is elimi
nated, while at the same time it 
is applicable to Birney Safety 
Car platforms, allowing suffi-

cient clearance for the opera
tion of the air brake handle and 
folding platform seat. 

The Brill Vertical Handle 
Brake is now standard equip
ment for light-weight Safety 
cars, and may be installed on 
cars of this type already in serv
ice equipped with staff brakes. 
It is furnished either with suit
able stub for welding to brake 
staff or complete as desired. 

rr:mtil THE J. G. BRILL COMPANY Rp 
~ PHI L.ACE!LPHIA, 'PA. ~ 
AMERICAN CAR Co. - G.C.KUHLMAN CAR ::o. WASON MANF"'o Co 

ST. &..CUIB MO. CL.CVCL.ANC,Ct-tlO. .$PRIN0.F'l!.:I.D.MASliL. 

CANADIAN BRILL COMPANY, LTD., PRESTON, ONT. 
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ELECTRIC RAILWAY JOURNAL 

A Pocket Encyclopaedia of Practical 
Information on Electric Railway Work 

Examine it 
FREE 
for 10 days 

Electric Railway Handbook 
By ALBERT S. RICHEY, E lectric Railway Engineer 

Professor of Electric Railway Engineering 
, Vorcester Polytechnic Institute 

832 pages, flexible, pocket size, over 600 illustrations. $-t.00 net, postpaid. 

This compact handbook is a reference book of practical data, formul~ and tables for 
the use of operators, engineers and students. It gives priceless data on problems which 
rome up constantly in everyday electric railway practice. It is an invaluable handbook 
to the non-technical manager as well as to the engineer. 

Helps do the joh in double {fuick time 
The formulre, data and tables arc presented in 
compact, easily accessible form. This informa
tion, right at the hand of the electric railway 

man, means a saving of valuable 
a·nd consequently brings about 
results. 

time and effort 
more efficient 

A Partial List of the Table of Contents 
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Grading: Transportation of Earth: Harnlling Earth
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Brushes; Field Coils and Maintenanee. Gears and 
Pinions; Bearings aud Lubrieation. 

V. CONTROLLING APPARATUS. 
Types of Controllers: Booster Control, Power Operated 
Control: lllulliple Unit Control Maintenance of Control 
Apparatus. 

VI. CURRENT COLLECTING DEVICES. 
Trolley Wheels; Trolley Base: Trolley lllaintenance; 
Trolley Pressure; Third Rail Collector. 

VII. TRUCKS. 
Classification and Description of Trucks; Axles; 
Wheels; \Vheel Defects and lnsprction; Standard 
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VIII. BRAKING. 
Shoe Pressure Rate and Time of Stop: Braking Dis
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Send No kloney 
Just the Coupon 
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Richey's Electric Railway Handbook takes the place 
of an elaborate data cabinet. This book in your 
pocket today, means a better day's work tomorrow. 
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