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MILES and 
miles of 
Phono­

Electric trolley wire 
are used along the 
lines of these three 
m o s t important 
"electrifica tions"-

Because its exceed-
, ingly uniform qual­

ity assures even wear 
- better service -
immunity from un­
anticipated breakage. 

Even the most care­
fully designed cate­
nary suspension can­
not take satisfac­
torily the shocks 
from current collec­
t ors on high-speed or 
"heavy" trains-

Unless the contact 
wire has the proper 
degree of ductility. 

It is this ductility­
this freedom from 
crystallization and 
breakage - better 
service-that makes 
Phono - Electric log­
ical for un interrupted 
service whether that 
service is on 
electrified steam, 
interurban 
or city lines. 
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Brighter Days Ahead 
for the Electric Railway Industry 

THE new spirit abroad among the electric railways is a most encouraging sign of 
the times. Men of the industry are waking up to the fact that their job is not 
primarily to run cars but to sell service to the public. Practically the entire 

time of the October conference of the A. E. R. A. was given to this subject. Press­
ing need of larger revenues is the shock which has roused the managers. The nickel 
which once bought a half-mile behind a pair of worn-out horses now buys ten miles 
of fast, comfortable transportation, but when it gets into the Purchasing Agent's 
hands it will go less than half as far as before. Higher fares and charges for trans­
fers are now being agitated, but before the commissions will grant approval they 
must be certain of popular backing. To "sell" the public on higher prices means 
that they must be educated in the fundamental problems of railway economics. 

With the realization that people will p3y a fair price when they understand the 
situation, railway managers now see their course clearly. With this returns their old 
American confidence; they know what is to be done: advertising through news­
papers and car cards; fostering the service-selling spirit among employees; im­
provement of service by running more "quick-service" cars; these are the methods 
they are following toward larger revenues. W. S. R. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pennsylvania 

sti use 
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The Electric Railway lndustrJ 
A Review and a Prophecy 

AS a traveler climbing a mountain will 
f-\. often not realize the height he has at­
tained until, pausing, he looks back over the 
route he has traversed, so in any industry, if 
one would obtain a comprehensive view of the 
industry, he must pause occasionally and sur­
vey the field. 

The beginning of a new calendar year has 
long been accepted as a logical period for sur­
veys of this kind and now is, therefore, an 
appropriate time for those engaged in the 
electric railway industry to pause and consider. The electric railways, in common 
with all the activities of our country, have been profoundly affected by the mate-

rial and the sociological developments of the 
times and the effects of the great world war. 

DOUBLE-TRUCK , O:VE -JL\. :V CAR 

The spirit and effort with which this crisis is 
being met is a real testimonial to the character 
and ability of the personnel of the electric rail­
ways. Ordinarily it is a slow and laborious 
process for any large and complicated industry 
to change its fundamental habits. In endeav­
oring 'to meet the economic pressure of recent 
years, however, the electric railways have not 
merely changed their habits-· they have revo­

lutionized them, and they have done this with a rapidity that is truly astonishing. 

Looking back over the past few years two 
developments in transportation stand out 
which affected the electric railways pro­
foundly and created new ideas regarding 
transportation of passengers. 

The first was the automobile. The develop­
ment of this machine established a rival for 
the electric railways, and this rival was in the 
unique position of competing with the railways 
as to quality of service without being obliged 
to compete in price. Naturally it soon took 
from the railways a large part of those cus­

~J:VGLEJ - 'l' R lTC l i:, O :VE-J.U .\.N CAR 

t mners- t o whom p rice was no object. A dding insuh t o injury, h ow ­
ever,. the "jitney .. then appeared, adding new standards of speed and 
convenience for short-haul passengers. There was a distinct element 

(Continued on next p age) 
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of injustice in this competition, in that equality of taxation and respon sibility was 
lost sight of. 

The second was the establishment, in the majority of States, of public utility 

ON E-1UA~ CA RS I N "\VACO, TEXAS 

comm1ss1ons. In the midst of the adjustments 
due to the automobile and the jitney these p ub­
lic control bodies took the electric railways out 
of the class of private business, whose first duty 
is to secure financial returns, and made them 
subject to trial, condemnation and regulation. 
The result of these new competitors-auto and 
jitney-and this new commission control was 
to affect seriously both the income and the ex­
pense accounts of the railways. 

The first idea that occurs to one when his 
income suffers is that he should reduce his expenses correspondingly and postpone 
expenditures for improvements. The railways reacted in the common way. For­
tunately for the industry, perhaps, rapidly 
rising prices of labor and material soon made 
it evident that no adequate solution could be 
expected on this basis. 

A new spirit is now in evidence among the 
electric railways. Pressing needs for higher 
revenues have awakened them to the fact that 
they are commercial enterprises-that their 
function is not merely to run cars but to sell 
service, and that, like any other manufacturing 
company, the amount of their product which 
they can sell depends very largely on how well 

S OU'rJIERN PUDLIC UTILITIES 
SINGLE - 'l'Rl;C Ji: , OXF.- llA N CAH 

its quality suits the public and how attractively it is offered. This is an entirely 
new attitude of mind and a new basis of doing business, and makes clear the course 

of action for the future . 

In carrying out the plans, however, an 
u nexpected obstacle arose-in the attitude of 
the regulating bodies. While it is a familiar 
saying that you " cannot make bricks without 
straw" it has not been as clearly recognized 
that you cannot run railways without money. 

The Public Service Commissions have in 
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D depriving the stockholders of their fair and just return on their in-
8 veSJtmlet'llL~ ll\ihlc.: commissions_are_now very generall:}r_endeavo...I=__ § 
□ ing to be fair in their control th~ railways have arrived at a condition ;~---_ -....... - ... -:.,, □ 
□ --- □ LJ 0 
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□ where the great majority o f the e lectric railways in this country must mcrease D 

§ their revenue immediately or go in to the hands of receivers. § 
§ They cannot give the service the peopl e demand and ought to have unless help B 
□ is given by the people in the form of increased revenue, reduction in taxes and other C 
D financial burdens. C 
□ C 
D Senator Underwood and other public men D 
□ D 
0 have told the electric railway men repeatedly □ 

□ that they should not blame legislators, Public :fiki~ D 
□0 Service Com~issions or City Council men [l u 
□ when they passed unjust laws or issued unfair c 
D orders, placing additional restrictions and C 
§ burdens on the electric railways, because these ~al..llr.aa:~ii2- - § 
□ representatives of the people were merely □ 

□ responding to the will of the people they repre- \ ~-\ .\o ' I ' \ 1un1u.u \ , c uw .. cE:xTEn- □ 
□ C □ sented. If the will or demands of the people c.vmA:xcE CAR 0 
D were unfair or were based on erroneous assumptions, the burden of educating the 0 

B people rested with the Public Utility Company and not the legislators. This respon- § 
□ sibility the electric railways are assuming. c 
□ ~ - u 
□ ,,,.- -r(~ The problem of educating the people is no □ 
□ r . 

1 
{-t f[ ,(.' easy task. The muck-raking press a few years D 

□ t. ,, I-~- □ 
□ ago established a deep-rooted prejudice against 0 
D ~t.:;...---•.::.; corporations, and the good as well as the bad □ 

□ --~~P are suffering as a result; it cannot be eradicated □ 
□ □ □ in a few years. The electric railway industry 0 
□ has spent considerable money and effort en- D 
□ d □ □ ~Gaiiil deavoring to clear up this unfair attitu e , but 

0 
□ it is slow work. The daily newspapers, like □ 
0 TRAIN Sl<~RYICE I N SCR-'":\'TON, PA. 

our legislators, also reflect public opinion. D 
□ □ □ They, too , realize that to ask for fair play for the street railway is unpopular. Fair 0 
D play is always popular with the p ublic when □ 
8 the public sees tha t it is fa ir play. There is a ~ B 
□ growing knowledge on the part of the public ~ □ 

□ of the street railway business and a growin g · · ~: ' • ~---~~ D 
□ , □ 
□ realization that co-operation and mutual help ' □ 
D o n the part of the public a nd its representatives -- ==.; ") □ 
0 mu. (;G ljj 

§ with the railways is necessary. v!i . . }i:" -~--; § 
0 The splendid work of m:any leading railway t ' . . • --·~ ~..ii 0 
□ men during the last six months is b eginning to -

4
" '-i .. , □ 

§ bear fruit . A number of electric railways h ave +J )., U 8 
□ been granted increased fares; quite a few daily □ 

Q,UICK SERVICE IN DAY'l'OX , OH I O 
D papers and magazines have published articles D 

B setting forth the true facts rega rding the street railway company serv- § 
□ ing their community. T he year 1918 has great promise for the better. □ 
□ ~;:;;....;;;;.....,. The manufacturers who supply cars and equipments ar~ naturally D 
□ ~-----~I □ 
D (Continu ed o n next page) 0 
□ □ 
□'-------------------=------=-~=-=-=-==~=-=-=-=-=-=-=~=-=-□ 
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□ very familiar with the condition of the electric railway business. Their business □ 
□ makes it necessary for them to keep in touch with all phases of the industry, D 
□ □ □ such as physical requirements, finances, credits, etc., etc. Their sales force is 0 
D mingling with the people in all comm unities, consequently they are in touch □ 
§ with the "car rider's" viewpoint also and are responding to the call of the Amer- § 
□ ican Electric Railway Association in do- □ 
□ "'!/f/!(f:({"' ing their bit toward correcting the numerous D 

§ ~ ....--;-,- wrong impressions that exist regarding the § 
□ street railways. As a business or industry the □ 

§ electric railway is unique-it is fundamentally 8 
□ in a class by itself. Its function is to trans- □ 
□ port the people to and from business each D 

§ day reliably, comfortably, speedily and cour- § 
□ teously. This service must be performed all of □ 0 HEAVY 'l'RAli'FI C I .X "\V,'"~IIL'VG'l'ON , D. C. 

0 the time under the critical eye of the public. § 
□ The people demand this kind of ·service as their right and everybody agrees they are □ 
□ entitled to it. But all reasonable men also agree that since the people demand this D 
§ as a right they should be equally insistent that their representatives be fair and just § 
D and eliminate those things which prevent the □ 

§ railways furnishing the right service. § 
D The street railway is serving the great D 

6 majority of the citizens of any community, 6 
□ therefore the street cars should have the right □ 
□ of way on its tracks. Frequently several thou- □ 
□ □ □ sand people are delayed by individual automo- 0 
D biles or other vehicles. The railway company « :::----~-;;: =!!;;;;_ D 
6 cannot afford to take the slightest risk of acci- 6 
□ dent because they know from experience that JIO'r

0 !!JT~i,~•:n-·~~~1• '
1
~~~ILER, □ 

□ the average jury will allow exorbitant claims. D 
□ □ 
D With the ever-increasing burden imposed each year upon them, the railway □ 
□ managers have been kept on the griddle, □ 
□ □ □ endeavoring to comply with often unjust de- □ 
D mands, and at the same time meet the con~ D 
6 ___ tinuing demands of the people for increased 6 
□ service and the employees for increased wages, □ 

D and do it all with the same five-cent fare. Up D 
□ □ 
0 , to the war period they were doing heroic work 
□ notwithstanding these conditions. The records □ 
6 of the past five years show the progressive § 
□ steps various railway men have taken, hoping □ 

'D . to· improve the .situation by the .introduction D 
~ 0 SI.XGLE-'l'HliC'I~, O.XE-JIAN CAR 0 
0 . of more economi~al methods of operation and 0 
□ more economical types of cars and equipment. When the great war □ 

, 6 came, and with it the great advance of raw materi~ls and supplies of □ 
□ all kinds, as well as labor, then, and not until then, did they throw up □ 
D their hands and say to the people-"lt cannot be done on a five-cent --- D 
□ ~---------1 o ' 
□ □ 
□~---~="'='"'=-,,,-.=~=~~~=~"=""""=-------------~-□ □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
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fare ." This led to the placing of their financ ial conditions before many Public · D 
Service Commissions, accompanied by a reques t for increased fares . § 

A review of what the railway men have been doing will show that scarcely any­
thing has been overlooked that would effect economy, safety and reliability. 
Many properties have adopted such measures as offered the best solution for their 
particular requirements. For example, one 
railway speeded up its schedules and gave bet­
ter service · by using the skip stop. Another 
improved on this by inventing the stagger stop. 
A third started traffic surveys and graded its 
service to the needs of its patrons by "shork 
line" cars. A fourth reduced congestion and 
solved the man problem by coupling its cars in 
trains. A fifth built up its traffic by reducing 
the headway and met the expense by one-man 

1, IC i ll'l'-\Vl•~ IGII T CAH~ I:\° HO S'l'O N 

operation. A sixth, on the other hand, se­
cured similar results with increased headways, 
by publishing definite time tables and work­
ing rigidly to them. A seventh line reduced 
costs and increased reliability by replacing 

1 •l~ts obsolete motors, with light weight mod­
ern ones. An eighth secured partial results 
of some sort by taking better care of the 
equiprpent it already had. A ninth raised 

-- ·; capital for needed improvements by selling 
IN'I'ERURBAN Tn.AINs IN WIL:\IINGTox. securities to its patrons. A tenth-an in-

N. C. 
terurban-established through-freight service 

over a connecting line. An eleventh peti­
tioned for increased fares and presented its 
case, not with a whine, but in so convincing 
and business-like a manner that the com­
munity joined in urging that the increase be 
granted. 

Other dozens of companies did numerous 
other things, but it is not so much the plans 
adopted that concern· us as the spirit which 
prompted them-the corrimerciai spirit , the 
spirit of progress. This is the spirit which is 
recognizing the kinship of the entire industry. 
The manufacturers have responded in almost 
every instance to the call of the electric railway 
operators and have expended large sums cheer­
fully in developing any new apparatus which 

gave promise of reducing operating costs, even though the probabili­
ties of reasonable returns were sometimes quite remote. Examples 
-of these-are-1-he-ligh -weight m ·t-oT for- 2-4" vlleds; t-h~ "HbO" control 
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for train operation on low-floor surface cars; the light weight circuit breaker ;. the 
light weight trolley ; re-designing the entire line of railway motors two or three 
times during the past five years, 

CEX'l'ER-EX'l'RAXCE CARS IN 
CJ,EVELAND, O. 

each change making reductions in weight and 
increasing the operating efficiency. 

The railways, the public, the public legis­
lative, executive and regulating bodies, the 
manufacturers are one and all evidencing a 
growing spirit of kinship-a spirit which is 
recognizing that they are mutually responsible 
for service which we must have in the trans-
portation of passengers on our streets. 

What of the Future? 
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While the condition of the street railway as ~ D 
a business, profitable to its stockholders and J J. j }ti § 
satisfactory to its patrons, is perhaps at the O 

lowest point it has ever reached, profiting by ,□ 
the view backward, as outlined above, we are '6 
justified in saying that the future of the elec- D 

tric railway industry is bright. Any human 6 
endeavor is progressive and successful only □ 
through the spirit which permeates it and D 

D 
guides its activities. The new spirit which is 1 □ 

prevalent throughout the industry among the D 

street railways, the manufacturers. and the A u u~,- ~.-
0

,., IX A'l'I,AN'l'A, GA. 6 
D public, is a guarantee that from now on the D 

D ' railways will perform a more valuable and adequate service; the manufacturers D 
D D q . will undertake the necessary development of improved apparatus and the public D 

D will demand and give the railways the neces- D 

B sary capital to justify the improved condition. 6 
□ We are justified in predicting: □ 
D I~ 

D "That the electric railway business, which D 

6 is perhaps one of the most fundamental busi- 6 
D nesses of the country, will again come into its ,□ 

D own and be a business of good repute and □ 
6 ii.s~i;@JI!':~ mutual profit to the public, the railways and '6 
D TRA IN SERVI C E IN w1LKEs BARRE, PA. the manufacturers." D 
D D 
D D 
D D 
D ------- D 
B Westinghouse Electric & Manufacturing Co. B D ___ D 
o ' East Pittsburgh, Pa. '-...... __..._ ......... '7 o 
D D 
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CHICAGO 
Ry. Exch. Bldg. 

The Safety Car 

For 1918 

And Thereafter 
!~.-? 

,,.,/ 

Two years ago the Light-Weight 
Safety Car was little more than a pious 
wish for a faster, safer, m_ore economi­
cal and more satisfactory car unit. 

Today it is the standard car of 
. )~~ -~ -! ., 

scores of cities- r· .. "'/:C:· . . , ~ .. ,..: 

· The first car in the history of Ameri-
can electric railroa<:I{ng which has 
made good universally. 

Won't you ask us the reasons? 

SAFETY CAR DEVICES CO. 
Main Office-Boatmen's Bank Bldg. , ST. LOUIS 

NEW YORK 
City Invest. Bldg. 

PITTSBURGH 
Westinghouse Bldg. 

9 
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Maintain your Quick-Service Schedule 
with 

Nuttall Sleet Wheels 
and Scrapers 

The Quick-Service Car produ~ed for g1v1ng 
quick .· dependable service to the public and profit 
to its dperators will fail if the principal element of 
its operation is diminished-Quick-Service . 

. ·~· ,.,, 

{(;·~ 

.- . • f Operating conditions, varying from the i9eal 
in summer to the .. severe hanclicaps of winter, 

1 
re­

quire foresight, which proves · that good service is 
governed' much less _· by weather c9ndiii~ii's than is 
commonly believed~:~ · ?., ,,_ .,i 

~ ;.:~\ . {·- : . -~ 

When trolley wires are cot ·~red!P'~itp ice and 
snow it will be the· car equipped with ~, the Nuttall 
Sleet Wheel or Scraper that wi,ll maintain its sched-

-'1 ' 

ule-being assured a good, clean 'trolley contact. 

Nuttall Sleet Wheels and Scrapers are 
made of the best phosphor bronze-two sizes, 4 
and 6 inches; rugged contact surf aces effecting 
clean wues. 

Prepare for sleet storms- order today 
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Quick-Service Gears 
and Trolleys 

for 

Economical Operation 
" It is the little things that count" 

Electric Railways all over the country are adopt­
ing the Quick-Service Car to reduce operating ex­
penses. Though a great saving can be secured with 
this type of car, still maximum economy can only be 
attained through the use of equipment parts that 
give the greatest ultimate service. 

Nuttall Quick-Service Gears 

are particularly adapted for Light Weight Rolling 
Stock, for the following reasons 

1 Lightest and Strongest Quick-Service Gearing. 
2 Narrow Face and Reduction of Section eliminates 

unnecessary weight. 
3 Life four times untreated cast steel 
4 Denser and more refined than any other carbon steel. 

Nuttall Quick-Service Trolleys 

are Union Standard. Their accurate, well-balanced 
construction makes them sensitive to the slightest varia­
tion in the direction of the wire as well as equalizing 
the swaying motion of the car, thus minimizing the 
possibility of the wheel leaving the wire. Through 
an arrangement of the base springs any desired wheel 
pressure can be obtained. 

Though this trolley is of light weight and mini­
mum material it will give long, dependable service. 

Let Us Know Your Requirements 

13 
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UNION 
IMPEDANCE BONDS 

For service wherever electric pro­
pulsion with two rail return is used. 

The case is of cast iron, specially 
sealed and treated before it leaves our 
foundry t o prevent corrosion. 

The sloping cover insures protec­
tion of bond and terminals from drag­
g ing equipment. 

T he terminal connectiQns are ad-
va11tageously located, inst1ring mini­
mum length of leads. 

The coils are of strap copper, 
spirally wound, arranged so as to pro­
vide protection against surges and im­
pressed voltages of high frequency. 

A dequate insulation is provided be­
tween turns. Assembled coils are 
treated to insure satisfactory opera­
t ion. 

The laminations are assembled 
under great pressure, and are held se­
curely in place. 

Provision is made for terminals of 
the clamp or bolt type. This allows 
bond to be disconnected without open­
ing the cable connections at the rails. 

"Union" Impedance Bonds have 
been standardized in ranges of ca­
pacities to meet all requirements of 
either d-c. or a-c. propulsion electric 
lines. 

~c Wnion ~tuittb & ~ignal <to. 
SWISSVALE, PA. 

Trade m 
Mark 

Hudson Terminal Bldg. 
NEW YORK 

Canadian Express Bldg. Candler Annex 
MONTREAL ATLANTA 

Peoples Gas Bldg. 
CHICAGO 

Railway Exchange Bldg. Pacific Bide. 
ST. LOUIS MO. SAN FRANCISCO 

Repreaented b,. the GENERAL ELECTRIC CO. in Australasia, South Africa -d Arirentiaa 
m 

Mark 
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O-B Trolley Catcher 
for 

Dependable Service with Indifferent Care 
Rugged, for rough handling-simple, for a minimum of care­

efficient, for quick, dependable action-those are the characteristics 
of the improved O-B Trolley Catcher. 

The three features go together naturally. Simplicity made un­
necessary the use of small, delicate parts, consequently the 
mechanism is rugged. And this refinement of design of course 
brought efficiency in operation. 

When the wheel leaves the wire the O-B Catcher stops it quickly 
and holds it securely. Exclusive O-B construction will not permit 
the pole to "step up." 

There is a reel latch, too, which is useful on numberless occasions. 
When the rope is removed it locks the reel with the spring wound. 
So when the rope is replaced the reel is ready to wind it in aut o­
matically. The latch has only two parts-there is no chance for 1t 
to foul the mechanism proper. 

'lv rite for detailed descript ion. 

The Ohio Brass Cotnpany 
Mansfield, Ohio 
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Type W D S 
For Both City and Suburban Service 

Imperial Incandescent Headlights 
Are Adaptable to Individual Requirements 
There is no one headlight which can be suitable for all conditions. 

A type which is perfectly fitted for service on one road is nearly 
useless on some other. Practically every condition encountered in 
service can be satisfied from the broad range covered by the Crouse­
Hinds line of Imperial Incandescents. 

There are types for city work exclusively, for mixed suburban 
and city service, for high speed interurban duty. They have cast 
iron cases or pressed steel, can be obtained for flush or surface 
mounting and there are portables. Some have plain doors and 
others grid doors. The larger types may be furnished to ''Light 
the Way with Crystal Ray or Gold Ray or Sterling Ray. " 

Each of the many types has certain definite advantages which fit 
it for some class of service. Our experts can possibly aid you in 
the selection of the right type or types of headlights for your road. 
You are quite welcome to their assistance. 

The Ohio Brass Co., Mansfield, 0 hio 
General Sales Agents in U. S. for Crouse-Hinds Imperial Headlights 

17 
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Uniformity Cuts Labor 
What Is the Jla/ue of Tie Uniformity to You? 

One Sixty-fourth Inch Tolerance Is the 
Maximum Allowance on 

INTER NATIONAt 
STEEL TWIN TIES 

\Vhat wooden tie will come 
within this specification? And 
your track gauge is fixed within 
the tie tolerance limit. Your 
track men have absolutely noth­
ing t o do with determining the 
gauge or the nicety of the fit of 
the rail fa stenings. These are all 
provided for by thor o ugh 1 y 
checked gauges in fabricating 
the ties. Every tie is like every 
other one, and every rail fasten­
ing is the same. 

T n the finished track the gauge 
is correct and the rail fastening 
is secure. After a track man has 
once been shown how to apply 
the clips, that's all that is neces­
sary. Nothing need be left to the 
judgment of the laborer and he 
can't make a mistake. Steel Tvvin 
Ties are absolute m surance 
against construction errors. Let 
us show vou this feature. 

'Prompt delif:Jeries made from stock 

The International Steel Tie Colllpany 

Western Eng'g Sales Co., 
Loa Angeles, Cal. 

Manufacturers of Steel Twin Ties and Crossing Foundations 

General Sales Office and Works: Cleveland, Ohio 

San Francisco, Cal. 
Seattle, Wash. 

REPRESENTATIVES: 
R. J, Cooper Co., 

Salt Lake City, Utah, 
J.E. Lewis & Co., 

Dallas, Texas. 
Maurice Joy, 
Philadelphia. 

William H. Ziegler, 
Minneapolis, Minn. 
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For Eight Years 

_ Rico Coasting Recorders 
Have saved coal - bettered operation 

Hon. W. G. McAdoo, Secretary of the Treasury and Director­
General of the steam railroads of the United States, as president in 
the year 1911 of the Hudson & Manhattan Railroad (McAdoo 
Tubes), was the first electric railway operator to place a large. 
order with this company for the Rico Coasting Recorder. His 
decision has since been 

Confirmed by 

Prominent Engineers 

Lt. Col. Bion J . Arnold, Chairman Board of Supervising Engineers, Chi ca go Trac ti on. 
John A. Beeler. Sanderson & Porter. 
A. L. Drum & Company L. B. Stillwell. 
Kansas City Board of Control. Stone & Webster. 

Prominent Operators 

W . R . Alberger, Vice President and Gene ral Manager, San Francisco-Oakland Terminal Rail -
ways, operating 256 miles, 360 Recorders. 

J ohn A. Beeler, when Manager Denver Tramway Company, 229 miles, 220 Re corders. 
M. C. Brush, President Boston Elevated Railway, 526 miles, 538 Recorders. 
C. B. Buchanan, General Manager Virginia Railway & Power Company, 262 miles, 211 Recorders. 
Britton I. Budd, Member Electric Railway War Board, President Chicago Elevated Railways, 186 

miles, 395 Recorders. 
J. J. Dempsey, Vice President Brooklyn Rapid Tra nsit System , 779 miles, 500 Recorders. 
General George H. Harries, Vice President H , M. Byllesby & Company . 
Frank Hedley, Vice President lnterborough Rapid Tra nsi t Compan y and New York Railways, 

542 miles, 2700 Recorders . 
Samuel I nsull, Trustee Chicago Elevated Railways, 186 miles, 395 Recorders. 
Col . Philip Ke al y , Pres iden t K a nsas City R a ilways , 301 miles, 670 Recorders . 
Horace Lowry, President Twin City Rapid Transit Company, 445 miles, 1100 Recorders. 
Edward A. Maher, Jr., Vice President and General Manager Third Avenue Railway System, New 

York, 280 mi Jes, 1125 Recorders. 
Pennsylvania Railroad (Long Island and West Jersey & Seashore Electrificatio r,s), 372 miles, 89 

Recorders. 
Theodore P. Shonts, President lnterborough Rapid Tran sit Company and New York Rai-lways, 

542 miles, 2700 Recorders. 
Paul Shoup, President Pacific Electric Railway, 1060 miles, 600 Recorders. 
Sir Albert H . Stanley, President Board of Trade of Great Britain, formerly Managing Direct_or 

London Electric Railway, the greatest rapid transit system of Eu r ope , 300 Recorders. 
Stone & Webster ( Seven properties), 
United Gas & Engineering CCJrporation, Knoxville and Elmira. 

The following presents a partial record of installations, one typical 
case being selected for each year. 

Time is the Essence of Railt-oading 
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L. B. Stillwell reported in April , 
1910, to the Interborough Rapid 
Transit Company that it was 
most desirable to measure the 
Coasting; 

That the accelerating differ­
ence in motormen was found to 
be equivalent to 40.5% coasting, 
or 36%.1 saving in power; 

That the braking difference in 
motormen was found to be 
equivalent to 48.5% coasting, or 
35.5% saving in power; 

That a reduction in time of 
stop from 15 to 10 seconds would 
save 25% in power. 

Since 1911, in accordance with 
the recommendations of Mr. 
Stillwell, the New York subway 
and elevated lines have been 
completely and most success­
fully equipped with Rico Coast­
ing Recorders. 

. 11 
Stone & WebsterJn January and 
February, 1911, made their first 
installation of Rico Coasting 
Recorder on the Northern Texas 
Traction Company. 

They found an immediate sav­
ing of 12.7°1~ in energy, a reduc­
tion of the acceleration period 
from 40.3 seconds to 20. 7 seconds 
and of the braking period from 
28.5 to 18.5 seconds. 

As these initial results were 
constantly bettered by some six 
years' experience-

S tone & Webster, in 1916, 
made Rico Coasting Recorders 
standard also on the Tarrant 
County Traction Co., the Hous­
ton Electric Co., Houston-Gal­
veston Interurban Ry., Colum­
bus Electric Co., Cape Breton 
Electric Co., Ltd. 1 and Hough­
ton County Traction Company. 

Time is the Essence of Railt'oading 
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-- l 
John A. Beeler, Consulting En­

gineer, as vice-president and gen­

eral manager Denver Tramway 
Company, in 1912, was the next 

big operator to see the value of 
the Rico Coasting Recorder. 

Within one year after installa­
tion, the coasting had been raised 

to 29.6% and the consumption of 
energy cut down 17.2%. 

This was equivalent to a sav­
ing of about$6O a day in the coal 
bill alone! 

In 1915 Mr. Beeler reported 
that the energy saving had gone 

up to 25%, the coasting raised to 

38%, front-end accidents de­
creased 41 % and armature life 

increased over 50% ! 
Denver has been using the Rico 

Coasting Recorder with splendid 
results for some six years. 

Sir Albert H. Stanley, when man­
aging director London Electric 

Railway, authorized the installa­

tion of Rico Coasting Recorders. 
The first tests on the Hamp­

stead Tube, made during 1913, 

raised the general average of 

coasting to 37.1 %, and the maxi­

mum to 4 7.4%. 
The average increase in coast­

ing was 14.6% and the reduction 

in energy requirements, 18.4%­
Sir Albert, therefore, was an 

efficient fuel administrator be-

fore Great Britain needed so 

much more coal for the needs of 

herself and her Allies. 
The entire tube system of Lon­

don has been served by Rico 
Coasting Recorders for nearly 
five years with the same success 

as on American railways. 

21 
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W. R. Alberger, vice-president 
and general manager, San Fran­
cisco-Oaklan d Terminal Rail­
ways, was responsible for that 
company's adoption of the Rico 

Coasting Recorder. 
In the preliminary tests on this 

system, the lowest man's coast­
ing had been raised from 2.9 to 
33.5%; the highest man's coast­
ing from 16.6 to 53.6%; the aver­
age coasting from 8 to 43.8% ! 

Between June 30, 1914, and 
June 30, 1916, this company 
saved $118,681 in power cost 
alone; and the savings now ex­

ceed $125,000 a year. 
At present prices for power, 

the savings for 1917 will be 
greater still. 

191 
United Gas & Electric Cor­
poration installed Rico Coasting 
Recorders on its Knoxville lines 
in 1915. 

Among the advantages of Rico 
Coasting Recorders noted by the 
management in addition to the 
18.5% decrease in energy were 
the following: 

Fewer flat wheels; decreased 
accidents; immediate knowledge 
of defective armatures and 
motormen's valves; automatic 
daily report of efficient and in­
efficient motormen; elimination 

of unnecessary layovers at term­
inals; and 

Use of fewer cars ( as three for 
four on one line) without de­
crease in mileage. 

Time is the Essence of Railroading 
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Paul Shoup, president P acific 

Electric System, authorized, in 
1913, trial of the Rico Coasting 

Recorder on the heavily traveled 

Pasadena Lines. 

These tests showed that with 
the use of the Recorder alone, the 
motormen could save 11.2% in 

energy. 

In 1916 the entire Pacific Elec­
tric System was equipped- -600 
Recorders in all- for all classes 

of service. 

And the results under the able 
management of this great rail-

way are constantly improving, 

both in saving of fuel and in 

speeding up of schedules. 

Horace Lowry, P resident , T win 

City Rapid Transit Company, 
operatin g in St. Paul and Minne­

apolis, a fter exhaustive investi­
gation, au thorized the installa­
tion of 1100 Rico Coasting Re­

corders. 

The decision of this well-ma n­
aged, conservative railway, and 
of its consulting engineers, A. L. 

Drum & Company, w as another 

significant endorsement of the 

Rico Coasting Recorder as the 
best possible device for 

Saving power, decreasing car 

maintenance, improving oper­

ation and obtaining the most 

economica] schedule speed. 

23 
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These electric railvvays are ansvvering 
• for Coal Economy in the 

Rico Coasting 

~ -, ,. ·­
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RICO Recorder Road 

Cold Cars and Reduced Ser\"ice are not well received 
Simplest and Quickest 'Nay to secure Real Economies, 

Time is the Essence of Railroading 
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Fuel AdJninistrator Garfield's Appeal 
Nation's Crisis by the use of • 

Recorders 

\ ' le, 

4400 Rico Coasting Recorders 
Used in New YorH. Alone 

~ . .. ~tef' -p,-oPJ:~~ 
, _ ti1 "l'J ~b . -p..eco1" 

•. 
~a,SU g 

t(hci,.,cl 
Op«l'''-oi 

£_5se1'C 
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by the Public. The Rico Coasting Recorder offers the 
without diminishing the Revenue from Riding. 

Time is the Essence of Railroading 
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finds the Rico Coasting Recorder the standard fuel and power saver 
for electric railway car operation commerciall:Y accepted and 
adopted by leading !"ailways everywhere and recommended by 
prominent engineers and Public Service Commissions. Acknowl­
edging this fact, the railway manager will ask: 

How am I going to get 
the money? 

You can pay for the Rico Coasting Recorder just as you pay for 
your coal-out of your operating revenue. The Rico Coasting 
Recorder will pay for itself in coal savings alone within a year on 
almost any electric railway. When you charge its purchase to 
capital account, you will be increasing the permanent value of 
your property; and after the end of the first year the Recorder 
will be clear gain to you every succeeding year in continuing to save 
you thousands of tons of coal and improving your operation. 

Time is the Essence of Railroading 

Railvvay lniprovetnent Con1pany 
61 Broadway. New York 
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To make money, save time, reduce stops and 
promote safety- Use these Keyston·e Specialties 

CAR . SiG N/l l 
~' ' ~ T (:_JI" , 

7 
6 00 VOLTS N0.19402 

PAtc ·, rro 
r •~r,. r• 1:1rF 5c1i-.r1·,, ( Illuminated Car Signs 

l ,f \ I ( fllJ 
With these signs , esti nation names can easily be changed 

and cars rerouted. Well labeled cars make more money. 

Faraday Car Signal Systems 
They eliminate the unnecessary stop caused by tke 

intending rider being unable to decipher the 
destination r,ame within braking distance. 

'£bey eliminate unnecessary ca r s tops. 
Operates from llne voltage-no batteries. Faraday Push 

Buttons, Buzzers and Resistances f11rnlsh an Ideal, 
failure-proof car signal system. 

Keystone Rotary Gongs 
A louder gong a nd more continuous 

to meet requi rements resulting 
from modern, heavy, noisy traffic 
in cities. Cu ts down accident 
claims. 

"Golden Glow'' 
Headlights 

To Jigh t up a pa th of safety for 
your cars. Only their famous 
reflectors can project the dis­
tinctive "Golden Glow" light. 

Safety Car Lighting 
Fixtures 

To light up your car s scientific• 
a lly, efficiently and safely. To 
save you money. A rapid cre­
a tor ot good public relations. 

Keystone Trolley 
Catchers 

To prote·ct your overhead <'On­
struction from " flying" poles, 
thus preventing delays and 
tie-ups. 

Keystone Motorman's 
Seats 

For the motorman or conductor, A 
rea l co llapsible, safe and durable 
seat. They make operators more 
contented. 

Keystone Air Sanders and 
Valves 

To automatically sand your tracks by com­
pressed air. A r eal device for safety and 
accident prevention. 

ELECTRIC SERVICE SUPPLIES Co. 
Manufacturer 

PHILADELPHIA 
17th and Cambria Sts. 

of Railway Material and Electrical Supplies 
NEW YORK 

50 Church St. 
CHICAGO 

Monadnock Bldg. 

Canadian Distributors: Lyman Tube & Supply Co., Ltd., Montreal , Toronto, Winnipeg 
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Observe the 
WIRE LOCK 

"ELRECO" 

STRAIGHTNESS 
There is far more than meets the eye in the 

absolute straightness of the "Elreco" tubular 
poles. 

It is because they are tubular and perfectly 
cylindrical that "Elreco" poles are always straight 
and true in the ground. 

Their circular shape takes all overhead strains, 
for "Elreco" tubular poles are designed in the 
only shape that combines the highest limit of 
efficiency with minimum weight. 

For Sheer Strength 
and Sheer Elegance 

"Elreco" poles must be your choice next time you 
are in the market for poles . 

Get catalog No. 16 which tells all about 
"Elreco" poles and also about "The Wire Lock" 
and "The Chamfered Joint," two features which 
mark "Elreco" pole-work as the standard of pole 
engineering. 

ELECTRIC RAILWAY 
EQUIPME'NT CO. 

CINCINNATI, OHIO 
New York: 30 Church Street 
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X (onf act ors 
□ syna!s 

An 
interesting 
Two-Track Service 
over a one track 
trestle with 
"U. S~" Electric 
Type G-1 Signals 

To elirnina te a grade crossing, 
the City of Portland, Oregon, is 
raising the level of Sandy Boule­
vard, while the Oregon-Washing­
ton Railway and ?'-J avigation 
Company is lowering it s right-of­
wa v. 

In the meantime, the double 
track line of the Portland Rail­
road, Light & Power Company 
has been shifted to a temporary 
trestle. 

This trestle is so narrow that 
the tracks and trolley wires are 
gauntleted 7 in. centers, giving in 
effect a single track. 

Note how readily safe opera­
tion over this temporary struc­
ture was secured by using four 
contractors and two U. S. Elec­
tric Signals. 

Follow Portland's example of 
keeping several sets of U.S. Elec­
tric Signals on hand for special 
service. 

It insures the safety of all of 
your passengers all of the time. 

United States Electric 
Signal Company 

'Nest Newton, Mass. 
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Lightness 

Reason 2 for 

dlCOPPfR\VEIJJ'TROLLEY\VIRE 
"Copperweld" trolley wire weighs 7 to 10 per 

cent less than copper of equivalent section, so that 
fewer poles, span wires, hangers, insulators and 
other fixtures are required. 

In these days of extraordinarily high prices, it 
is worth knowing that the lower cost of "Copper­
weld" trolley wire itself when compared with 
copper wire is made still more conspicuous by 
the savings in the equipment required to carry 
this trolley wire. 

With 40-ft. chestnut poles at $ 1 0 each, cedar 
poles at $ 1 3 and tubular poles still higher in price, 
a saving of 1 0 per cent in the number of poles 
would in itself be a worthwhil~ economy. 

Fewer poles, span wires, hangers, insulators 
and other parts also mean a saving in labor and 
maintenance as well as in first cost. 

General Sales Office 
Page Steel and Wire Co. 
30 Churc;h St., New York 

Western Sales Office 
Steel Sales Corporation 

Chicago, Illinois 

Made from the product of the Copper Clad Steel Co., Pittsburgh, Pa. 
Drawn and sold exclusively by 

ESTABUSHFJ> 1883 
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Your Spring Drive 
on Bonding Troubles 

Must Be Made with FEWER Men 
Uncle Sam's needs ue first these days: 

His call for men wfo,o know h.ow to handle rail way 
equipment is especiaHy iilllsistent. 

That means you are going to be short-handed-that 

four men will have to do the work of eight, two the 

work of four, one the work of two. 

The Erico Portable W elder 
Will .enable you to meet this shortage. Its equip­

ment is so easily handled and its application of the 

Erico Wdded Bond so simple, that in emergencies one 

man colllll.Cil .do the work. 

The Erico Portable Welder, exclusive of the re­
sistor, co1111.sists simply of a furnace box faced by a 
graphite pfa:te which is pressed against the bond 
terminal by means of a suitable mounting. The carbon 
..electrode which enters the rear of this box during the 

operation draws. an arc on this graphite plate. The 
furnace box and electrode is surrounded by a magnet 
which focuses the arc on to the graphite plate, produc­
ing the desired spread of the heat n~cessary for the 
welding of the terminal. This arc is so enclosed that 
it is not visible to the eye nor does it strike the bond or 
rail. 

The positive control of the heat of the arc made 
possible by this construction assures an absolutely uni­
fo rm homogeneous welding of the bond terminal. 

The Electric Railway ltnprovetnent Co. 
Cleveland 
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0,0 
P~1•ry-Ha1•lman B~mmgs 
0 1°0 l "lli - (/Offay/ 

Double the life of your wheels- cut 
your pull-ins for wheel renewals by fifty 
per cent, decrease nosing, lessen flange 
and rail wear, reduce power consumption 
on curves and elimmate curve lubrication 
costs by using Perry-Hartman Bearings . 

Ninety-five railways of the United 
States and Canada a re secm·ing these re-

sults today on both old and new equip­
ment-their constan t repeat orders are 
forcib le testimony. 

Send us sketches of your bolsters, pres­
ent center plates or bearings and we will 
show you how Perry-Hartman Bearings 
can be quickly and economically applied 
-and without obligation on your part. 

Electric Railway Distributors for the Joliet Railway Supply Company 

1508 Fisher Building, Chicago 
Nationa l Railway Applia nce Co., New York a nd Washington; Gray ison R a ilway Supply Company, St. L-Ouis; C. E. A. Carr Co., 
Toronto; W. M. McC!intock, St. Paul ; Alfred Connor, Denv e r ; 0 . H . Da vidson E quipment Co., Salt Lake City; F. F. 
B odler, Sa n Francis co ; S. L Wailes, L os Angeles; W. F. McKenney, Portla nd, Ore. 



January 5, 1918 ELECTRIC RAILWAY JOURNAL 33 

&and and &Xty 
· on t/JeSouth Shore lines 

.1.--J 

---..t.-..____;- . 
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m11 •-~ .. -, ~ I. ,-
' 

"We've just ordered another carload of Davis Steel 
Wheels," says the Superintendent of Power and Equip­
ment on the Chicago, Lake Shore and South Bend 
Railway. 

Their 55-ton equipment hits 60 miles per hour in 
stretches on the sandy south shore of Lake Michigan. 
They are getting the mileage. with safety, from Davis 
One-Wear Manganese Steel Wheels. 

Uniform wheel diameter is important in their A.C. 
motor operation. By eliminating expensive re-turning 
of treads and flanges they obtain a better power factor 
-more economical operation. 
The testimony of the South Shore lines warrants your 
serious thought. 

The Standard 
for 

Electric Railway Service 

AMERICAN STEEL FOUNDRIES 
1100 McCORMICK BUILDING CHICAGO 
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M e ter the Car Energy 
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Showing the Red uc­
tion in Power 
Consutnption 

Accomplished bythe 
Tri-Cit7 Railways 

after Installing 
Economy Meters on 

their Cars 

Note what they did in 

It's one t hing to spasmodically cut down power consump­
t ion. It's quite a different thing to hold that gain over a 
period of years. That's the real test! 

And that's what they did in Davenport-made the gain and 
held it! 

In ·June, 1915, the Tri-City Railways installed ECONOMY 
METERS on their cars. A reduction in power consumption 
was. apparent at once. 

In November, 1917, the company had not only held the 
saving, but materially increased it. 

The accompanying chart, taken from the ELECTRIC RAILWAY 

JOURNAL of Dec. 15th, shows the downward trend of the energy 
consumption curve, notwithstanding an increase in schedule 
speed. 

The Journal a rticle, describing the Tri-City Railways' ex­
perience with meters, says in part: 

"The records covering the entire Illinois and Iowa electric 
railway properties for the last four years and averaged over 
all the lines for each year, show an increase in passengers, per 
car mile, of .9 per cent and per car hour of 15.9 per cent and, -
despite these increases, a decrease in energy consumption per 
car mile, of 13 per cent. * * * * 

"Other than the installation of meters, there has been no 
change in particular on the system which would tend to better 
the energy consumption." 

METER THE E NERGY-That's What Y ou Want to Save 
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- and SatJe the Fuel! 
Davenport 

This device on your cars will start paying for itself AT 
ONCE. 

It posts the motorman on the least wasteful method of using 
the motive power. 

It shows him how he wastes energy by failing to accelerate 
quickly enough. 

It points out to him the cost to his company when he con­
tinually "fans" the brakes. 

It proves to him that proper coasting saves energy and im­
proper coasting wastes it. 

It teaches him how to safely handle his car in the most 
economical manner and stimulates him to greater efficiency 
in competition with his fellow workers "on the front end." 

It enables electric railways to effect generous savings at the 
coal pile. 

We shall be pleased to supply you with any desired technical 
data and to quote you on your requirements. 

The Economy Meter promotes more economicaJ use of energy 
in car operation. It is easily installed by connecting in series 
with the car circuit breaker. It displays the car motor energy 
consumption on cyclometer dials like a fare register. These 
readings are the basis for checking the performance of motormen. 
Comparison of the records induces sustained effort to excel. 
Thus energy is saved. 

The 
ECONOMY Meter 

" The Watchdog of Your 'PobJer" 

RUGGED 
TIME-TRIED 

EASILY I NSTALL ED 
Low i n First Cost 

Low i n M a inten a n ce 

METER THE ENERGY-That's What You Want to Save 
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S howing the R e duc­
tion in Power 
Consu:rnption 

Accomplished by the 
Tri-Cit;,- Railways 

after Installing 
Economy Meters on 

their Cars 

Note what they did in 

It's one thing to spasmodically cut down power consump-. 
tion. It's quite a different thing to hold that gain over a 
period of years. That's t he real test l 

And that's what t hey did in Davenport-made the gain and 
held it! 

In ·June, 1915, the Tri-City Railways installed ECONOMY 
METERS on their cars. A reduction in power consumption 
was _apparent at once. 

In November, 1917, the company had not only held the 
saving, but materially increased it. 

The accompanying chart, taken from the ELECTRIC RAILWAY 
JOURNAL of Dec. 15th, shows the downward trend of the energy 
consumption curve, notwithstan ding an increase in schedule 
speed. 

The Journal article, describing the Tri-City Railways' ex­
perience with meters, says in part : 

"The records covering the entire Illinois and Iowa electric 
railway properties for the last four years and averaged over 
all the lines for each year, show an increase in passengers, per 
car mile, of .9 per cent and per car hour of 15.9 per cent and, 
despite these increases, a decrease in energy consumption per 
car mile, of 13 per cent. * * * * 

"Other than the installation of meters, there has been no 
change in particular on the system which would tend to better 
the energy consumption." 

METER THE ENERGY-That's What You Want to Save 

ECONOMY ELECTRIC DEVICES CO. 
6Jdcl~"ltSaJ'eB~l:4/e.nt _Sangamo.Economx._Rai/wayMelers 
~ ony a . Ch1caao, 111. 
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__.-and SatJe the Fuel! 

J)avenport 

This device on your cars will start paying for itself AT 
ONCE. 

It posts the motorman on the least wasteful method of using 
the motive power. 

It shows him how he wastes energy by failing to accelerate 
quickly enough. 

It points out to him the cost to his company when he con­
tinually "fans" the brakes. 

It proves to him that proper coasting saves energy and im­
proper coasting wastes it. 

It teaches him how to safely handle his car in the most 
economical manner and stimulates him to greater efficiency 
in competition with his fellow workers "on the front end." 

It enables electric railways to effect generous savings at the 
coal pile. 

We shalt be pleased to supply you with any desired technical 
data and to quote you on your requirements. 

The Econom y Meter promotes more economical use of energy 
in car operation. It is easily installed by con necting in series 
with the car circuit b reaker. It displays the car motor energy 
consumption on cyclom eter dials like a fare register. These 
readings are the basis for checking the performan ce of motormen. 
Comparison of th e records in duces sustained effort to excel. 

Thus energy is saved. 

The 
ECONOM Y Meter 

"The Watchdog of Yoor 1'obJer" 

RUGGED 

TIME-TRIED 

EASILY INSTALLED 
Low i n First Cost 

L ow in Mai ntenance 

METER THE ENERGY-That's What You Want to Save 

ECONOMY ELECTRIC DEVICES CO. 
&xdusiyeSaJ'es tfle.nt Sangamo.Eronom.Y.:_C'R<haiflc'waYP "1e1rs1 l Old ColonyBlag. 1 a(io • · 
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© Social Press Serviee 

Conductresses on National Pneumatic Cars In Modern New York 

National Pneumatic Door and Step Control 

SPEEDS THE CAR 
Perhaps, when your conductor is 
just beginningJ1is day's work­
and has nothing else to divide his 
attention-he can operate the 
door and step mechanisms by 
hand practically as fast as by 
means of air. 

But on a schedule of eight stops 
per mile, eighty stops an hour, 
eight hundred stops a clay, Mr. 
Conductor or Miss Conductress 

would soon have to slow up and 
lose one second or more at every 
stop. 

\A/hereas the operation of doors 
and steps by air-

Is just as snappy, just as speedy 
and just as safe at the crest of the 
rush hour-

As it was for the first stop made 
out of t he carhouse. 

Almost Every Peter Witt Car in Use Is 
Equipped with National Pneumatic 

Door and Step Control 

.NATIONAL PNJ;P~~TIC 
" " 

SOChurch St. Now York 515Laflin :Sl Chicaso 
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A Motoress on a Car In Ancient Rome 

National Pneumatic Door and Step Control 

GETS THE FARES 
One of our shrewdest electric 
rail\\·ay men said lately that air 
brakes \Yould pay for themselves 
if they did no more-

Than remove the tern pta tion of 
the motorman to skip intending 
passengers. 

Exacth· the same reasoning 
holds for the u se of air-operated 

doors at either encl of the car­

Because the operators of front­
en trance cars will accept every 
person who offers to ride-

VVhile the conductors of rear-en­
trance cars will be much more 
likely to re-open the doors for the 
la st-second customer. 

The Safety Cars Equipped by the Safety 
Car Devices Company Include 
National Pneumatic Engines 

NATIONAL pm;u~~TIC COMPANY 

37 
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National 
Pneumatic 
Door and Step 
Control 

HOLDS THE 
EMPLOYEES 

It costs $50 to $100 each to ex­
amine, investigate, train and ac­
cept a platform recruit. 

And until this employee has had 
at least three years' service, an 
average accident charge of sev­
eral hundred dollars must be 
added. 

To reduce these expenses and 
also to enjoy the public relations 
advantages of experienced 
employees, it is necessary to 
make platform service more at­
tractive. 

The firs t conductress on the New York Railway's 
center entrance cars, which are eqmpped with 

Na tional Pneumatic Door Engines 

The operation of doors and steps 
by air not only makes this service 
attractive to a larger number of 
men, but even makes platform 
employment entirely feasible for 
women. 

Women Are Now Operating Both City and 
Rapid Transit Cars Equipped with 

Nat.ional Pneumatic Control 

COMPANY 
5151:aflin St. Chica30 

\ 
\ 
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© International 
li'ilm Servwe 

Th e F irst ,voman Guard on the New York Municipal 
Railway's Rapid Transit Cars, 250 of which have 

National Pneumatic Doer Engines 

Unfailing obedience to the pat­
rons' desire to board the car , t o­
gether with the-

Rapid opening and closing of 
doors with gratifying speed, ab­
solu te safety and minimizing of 

0 National 
0 Pneumatic 
• Door and Step 
• Control 
• 

PLEASES 
THE 
PATRONS 

the "door-open" interval m 
winter-

Are the immediate outward 
proofs of satisfactory service to 
the public. 

Deeper, though less apparent to 
the eye, is the development of a 
more courteous attitude by the 
platform employees who, freed 
from the fatigue of physical ef­
fort, find the time to-

Think of the Passenger as a Customer 
because assisted by National 

Pneumatic Control 

NATIONAL COMPANY 
SOChurch St. Now York 515tafliil St Chi~O) 

39 
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{
0.97 % 

July Decrease 

A r{2.48 % 
ug. Decrease 

Why not duplicate this on 

Your Cars? 

{
3.06 % 

Sept. Decrease 

Note the Steady Downward 
Trend-Think What It Means 
in Decreased Operating Costs 

Showing recorder location on one of t h e 1200 cars of the 
Connecticut Company 

"Power wasted is the true measure of 
the motormen's relative efficiency." 

The Arthur 
Power-Saving 
Recorder Co. 
New Haven, Conn. 

Oct. f7.96% 
lDecrease 

{
10.84 % 

Nov· Decrease 

One chief factor in producing the 
above results was the use of 

ARTHUR 
Power-Saving· 

Recorders 
on all cars together with a systematic 
education of motormen in the best use 
of power and the best means of car 
operation. 

Month 

July 

August 

The Connecticut Company 

New Haven Division 

July to November, inclusive. 

K.W.H. Per Car Mile 

1916 1917 % Difference 

2985 2,956 0.97% Decrease 

2.988 2,914 2,48% Decrease 

September 2.973 2.882 3.06% Decrease 

October 3142 2.892 7.96% Decrease 

November 3,593 3.204 I0.84 % Decrease 
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When a railroad was firs t p ut into operati on be tween Chicago 
and Elgin in 1848 some Chi cap;o m erchants gra v ely expressed 
the opinion that railroads a nd can a ls would ruin the c ity. Be­
fore this road was open ed farm ers b etween these two c ities 
hauled their products to t own in w agon s , which caused "great 
congest ion in the st m et s"! 

Before the Railroads Made Chicago 
a lot at 144 Lake Street sold for $100. Twenty years later-in 1853-
$64,000 could not buy this same property. Today $250 or more is paid for 
a square foot of "down-town" real estate in Chicago. 

In 1845 the business of one Chicago jewelry house amounted to $3000. 
Seven years later-four years after the railroad to Elgin was opened­

the yearly business of that house had increased to $126,000. 
In 1905, 14 per cent of the world's railway mileage centered in Chicago 

and today the city is known as the greatest railway center in the United 
States. 

In 1897 Chicago had 957.82 miles of street railways-more than twice as 
much as any other city at that time. 

So while the railroads were a great factor in the development of Chicago 
as a national business cent,er, the street railways have been just as big a 
factor in the growth of the city itself-a factor that made the city more 
desirable as a home, increased land values, and accelerated business in 
general. 

Galena Oils 
and Galena Service have helped to make possible the modern efficiency of 
street and interurban railways. An efficiency which has done so much to 
build up the great cities of the United States. 

By helping the railways to solve their lubricating problems, Galena Oils 
and Galena Service have done their "bit" in the advancement of that 
industry. They will continue to contribute to this progress by anticipating 
the lubricat,ion demands of our railways. 

Galena-Sigrlal Oil Co. 
Fr a r1. k I i rl .. Pa. 

41 
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This All Steel Train of Differential Electric Dumping Cars Belongs to the Cleveland Railway Co., Cleveland, Ohio. 
They save enough labor within one year to pay for themselves. They make more money than passenger cars. 

THE DIFFERENTIAL ELECTRIC DUMPING CAR 
is low and may be loaded while in tilted position. It 
is Electrically operated and discharges the contents far 
from the tracks. It is light and quick and pleases 
Everybody. 

Trains of them are operated and unloaded in con­
gested districts without interfering with passenger car 
schedules. Ask us NOW for detailed information about 
this big money-saver and promoter of better public 
relations. 

Differential Car Company, 141 Broadway, New York 

TROLLEY 
WIRE 

Round Grooved and Figure 8 

If you will agree that one 
make of trolley wire is able 
to give longer service than 
another make-

That one is more economi­
cal than another-

Then investigate our trol­
ley wire with a view to cut­
ting your wire costs. 

Weatherproof 
Wires and Cables 

Star Brand 

Star Brand Wires are 
made with long service as 
the most prominent f ea­
ture. 

Because of their ability 
to render long service they 
cut wire costs. 

Read the words m the 
cut of the star. 

American Electrical Works 
NEW 't01Ut..i 165 Broadwa7 
CHIOAGO1 112 West Adams Street 
BOSTON1 1'7'6 Federal Street 

Phillipsdale, R. I. 
OINCINNATI1 Traction Butl•lns 
SAN FRANCISCO1 612 Howard Street 
SEATTLE1 1002 Flr■t Avenue So•tll 

3105 



Time isMoney 
to carrier and 

carried 

Es p e ciall y in city c:i. r 
opera tion 

\ i\l her e t he m a ny small 
leaks of t ime may he 

Big en ong h in t he ~ggrc­
gate to cause 

Poor service ,l\,it h 10\,v re­
turns 

1 nstead of 

Good service w i t h 1 n -
creased return s. 

Modern 
G-E Equipment 

saves time 
The following pages 
tell how 

• I 

General Electric Company 
General Off ice: Schenec tad y, N. Y. Sales offices in all large cities 



Low Rate of Acceleration 
The Loss 

After making a certain traffic survey, a leading engineer 
s tated that one of the principal things the railway could do to 
reduce downtown conges tion was to accelerate its _ cars at 
~ m.p.h.p.s. instead of 1 to 1_½ m.p.h.p.s. ! 

And this change would also save money as against the ex­
pense of rerouting. 

One second wasted per stop does not seem important. 
But consider the aggregate loss on a car with 8 stops per 
mile, at 10 m.p.h. schedule speed and 12 hours daily use of 
the car for 360 days a year. 

Eight seconds a mile, 1 minute 20 seconds an hour, 16 
minutes a day, 5760 minutes a year or 

Eight Days Lost Per Car Per Annum 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~e cities 



Low Rate of Acceleration 
The Remedy 

G-E equipment offers two ways to secure the time and 
money-saving advantages of high rates of acceleration. 

A Change :-of Gearing 
Yom· present motors with proper gea r ratios may be able 

to make the desired sc hedu le speeds with the least use of 
energy. In offering you its gearing the General Elect ri c 
Company wi ll con sider your prob lems from both the me­
chanical and traffic standpoint. 

G-E Motors and G-E Gearing 
The elect ri cal characteristics of m odern G-E Motors and 

their hig h capacity relative t() we ight are permitting on light­
weight safet y ca rs 

The Most Efficient Rates of Acceleration 

I 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all large cities 

J 
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Low Rate of Braking 
The Loss 

Entirely a side from its inferiur ability to prevent acci­
dents. a low rate of braking mean s costly loss of time­
nften as much as 

10 Per Cent Difference 
in Schedule Speed 

It foll ows that because of its lower rate of retardation in 
making normal stops-particularly when the m otorman is 
tired-the handbrake should be used only often enough to 
in sure it s reliability when needed. 

Every car, no matter how li ght. should have an air brake 
to insure the safe, sa ti sfactory and efficient service that can 
be obta in ed only through the use of an 

Unvaryingly High Rate of Braking 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~e cities 



Low Rate of Braking 

The Remedy 

The C P Type Com pressurs are noted fo r lnw maint enanc e 

because of su ch feat ures as a practi cally uni fo rm thrns l 

which prevents un even wea r of bearings: continnuu s, posi­

t ive lubrication and center gea r drive free from dirt. T hese 

compressor s cover the entire field 1)f m odern elec tric rail­
roading. 

T he General E lectric Company offers a n a ir-brake syste111 

complete in eve ry opera ting detail from cnmpressnr . t, > 

motorman's va lve. 

G-E Compressors and Air Brake Equipment 

::,..· 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~edties 



The G-E 2-l i ( -10 HP.) Railway Motor 

I 
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High Floors and Steps 

The Loss 

There can be n o quest ion about the loss of time caused by 

high steps. 

\i\Then we see a condu ctor leave the car t o lift a child on or 

off or observe the deliberate m ovem ent s of the parcel-laden 

passenger , the loss of time is evident. 

It is a fact that even th e m ost active passenger lengthens 

the sta nding time of a car because a hig h fl oor means an 

ext ra step. At a lo ss of t im e nf say half a second per step-a 

car car ry in g 60 passenge r s frnm terminal to terminal would 

lose 30 .second .s and add 

One More Minute Per Trip 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~e cities 



Th e G-E 258 (25 HP. ) Railway Motor 

High Floors and Steps 
The Remedy 

The G-E 258 and G-E 2-1-7 ::.\fotors are the 

a nswer to the elimination of time losses due 

to high floors and steps. 

These motors are of dimensions which per­

mit them to be used with 2-l- or 26 inch wheels. wherea::, 

motors previously available und er the sam e car bodies re­

quired 30 inch whee ls. 

Operated in pairs, the G-E 258 has proved a \vondcrfol 

succes s und er the lightweight safety car; and 

operat ed in quadruple sets, both the G-E 258 

a nd G-E 2-1-7 have proved equally adapted to 

the largest low-floor city cars of the day. 

G-E 258 and G-E 247 Motors Are the Recognized 
Standards for Low-Floor City Cars 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~e cities 
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Hand-Operated Doors and Steps 

The Loss 
The air-brake nn city cars was once considered a luxury 

fo r the mot orman . 

.\Tmv w e know that in speeding up sch edules, th e air-brake 
low1: r s operating costs and betters service. 

Su is it proving with air-operated doors and steps. 

Hand operation nf door s and step s slows clown the 
sc hedule . 

.\Tor does hand operation encourage the motorman of a 
prepayment car to open hi s doors quickly for exit-but he 
will d o this promptly and as a matter of course with pneu­
matically-operated doors. By reducing opposing- streams 
of travel 

Air Operation Saves Many Seconds Per Trip 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in all lar~e cities 
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Hand-Operated Doors and Steps 
The Remedy 

In the combination of cont ro l, braking . door and st ep 
devices operated by air, we see the m os t effic ien t use nf the 
time elements of acceleration, bra kin g and st ops. 

But in any car with air-operated doors and steps so much 
responsibility center s upon the compressor and goyernor 
that their r eliability is of extraordina ry impor tance. 

Ease of upkeep actua lly is vita l t o operators with limited 
shop faciliti es. 

Early recog nition of these requirem ent s is responsibl e fo r 
th e wide sale and successful u se of th e 

CP-25 Air Compressor and ML Governor 

General Electric Company 
General Office: Schenectady, N. Y. Sales offices in aJl larg,e cities 

I 



Bull{y Platform Equipment 

The Loss 
f Less tang ibl e than some of the oth er fact ors di scussed has 

been th e loss of tim e due to bulky equipm ent on th e platform. 

Recent developments have g iven this facto r st ill g reater 
importance. F or example, on one-man cars, and ,111any 

oth er ty pes of cars., a sin g le platfo rm w hi ch receives all 
entering passengers must serve for cont rol, brakes, door 
and step m echani sm s, far e bnx , opera tor 's st nn l and the oper­
a tor him self-

Hence und er t hese cu nges ted conditions it is m ore import­
ant than ever befor e to 

Install Platform Equipment That Is 
Compact and Reliable 

General Electric Com'pany 
General Office: Schenectady, N. ,Y. Sale~{offices fo all large cities 



Bulky Platform Equipment 
The Remedy 

The General Electric Air Brake system and air-operated 
doors and steps will go a long way toward clearing the plat­
form since they eliminate the need fo r long brake and door­
operating handles. 

In addition to this is the exceptionally light and small con­
troller-the K-63-designed for equipments up to two 40 h.p. 
600 volt motors . 

Sprague-General Electric P. C. Control is still another 
solution of the congestion problem. In addition, it provides 
automatic acceleration which promotes the highest possible 
schedule speed; most economical use of energy ; absolute 
protection against abuse of equipment; insurance · against 
throwing passengers by jerky manipulation and relief of 
motorman from detail attention to controller notching. thus 
allowing him to 

Take Advantage of Every Opportunity 
to Make Time Safely 

General Electric Company 
Genera'l Office: Schenectady, N. Y. - . 

Sales offices in all large cities 
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The principal manufacturing plan ts of the General Electric Company 
are located at Schenectady, N. Y.; Lynn and Pittsfield, Mass.; Harrison, 
Newark and Wa tsessing, N. J.; Cleveland, Ohio; Erie, Pa.; and Fort Wayne, 
Ind. The total floor space is nearly 15,000,000 square feet. 

To insure correspondence against avoidable delay, all communications to 
the Company should be addressed to the sales office nearest the writer. 

THE SALE<; OFFICES OF THE GENERAL ELECTRIC COMP A ~y ARE AS FOLLOWS: 
Atlanta, Ga. . . . . . Third National Bank Building 
Baltimore, Md. . . .. Lexington Street Building 
Birmingham, Ala . . . . . . . . . . . . . .. . . Drown-Marx Building 
Boston, Mass. . . . . . . . . . . . .... . .... .. .. 84 State Street 
Buffalo, N. Y.. .. ....... . ......... . . Electric Building 
Butte, Montana ...................... . Electric Building 
Charleston. W. Va ..... Charleston National Bank Building 
Charlotte, N. C .. .... Commercial National Bank Building 
Chattanooga, Tenn .. . .... . . . . ... James Building 
Chicago, 111. . . . . . . .... .. Monadnock Building 
Cincinnati, Ohio . . ........ . . Provident Building 
Cleveland, Ohio, . . .......... Illuminating Building 
Columbus, Ohio ..... C olumbus Sa vings & Trust Building 
*Dallas, Texas .. .•. . . Interurban Building 
Dayton, Ohio . . . . . . . . ... .... . . . . . Schwind Building 
Denver, Colo . . . ..... . .. .. First National Bank Building 
Des Moines, Iowa . . ... . ... . . . .... Hippee Building 
t Detroit, Mich. . .. Dime Savings Bank Building 
Duluth, Minn. . . . .. . .. . . . . Fidelity Building 
Elmira, N. Y ... . .. . ... . .... . .. . Hulett Building 
*El Paso, Texas ..... .... . . ... .. 500 San Francisco Street 
Erie, Pa . ... . . . . . . . ... . Marine National Bank Building 
Fort Wayne, Ind .. .... ... . . .. . . .. .. . .. . . 1600 Broadway 
Hartford, Conn. . .. . . Hartford National Bank Building 
*Houston, Texas . . . . . . . . . . Third and Washington Streets 
Indianapolis, Ind . . . . . . . . . . Traction T erminal Building 
Jacksonville, Fla Heard N a tional Bank Building 
Joplin, Mo . . . . . . . . . . . . .. . . . Miners' Bank Building 
Kansas City, M o . . . . . . . . . . . .... .. . Dwight Building 
Knoxville, T enn .. ... .... ... .. ... . B ank & Trust Building 

r G en eral Electric C om pany of Michigan 
*Southwest Genera l Elect ric C ompan y 
For H awaiian business address 

Catton N eill & Company, L td., H on olulu 
For a ll C an adian business refer to 

C an adian G eneral Electric C ompany, L td., T o ron to , Ont . 

Los Angeles, Cal .. .... ..... . . . . . .. .. 724 S. Spring Street 
Louisville, Ky . . . . ... . . . .. ....... ....... Starks Building 
Memphis, Tenn ... ..... . ... . .. . . . . ... Randolph Building 
Milwaukee, Wis ... ...... . .... , .. . Public Service Building 
Minneapolis, Minn . ............ . 410 Third Ave., North 
Nashville, Tenn .. . .......... . .. . ... Stahlmann Building 
New Haven, Conn . ....... Second National Bank Building 
New Orleans, La . . . ..... . . . . .. Maison-Blanche Building 
New York, N . Y, .. ........ . ... . .. .. .. ... . 120 Broadway 
Niagara Falls, N. Y ........ . ... . .. . ... .. . Gluck Building 
*Oklahoma City, Okla ......... .. . .... Terminal Building 
Omaha, Neb. . . . ............ Union Pacific Building 
Philadelphia, Pa . ........... .. Witherspoon Building 
Pittsburgh, Pa .. .... . . ....... . ... .. ..... Oliver Building 
Portland, Ore .. .............. .. .. . .... Electric Building 
Providence, R . I . .............. . 112 Turks Head Building 
Richmond, Va . . . ... Virginia Railway and Power Building 
Rochester, N. Y . .. . .. . .. . .. . . .. ... Granite Building 
Salt Lake City, Utah . . . . . . ..... . . Newhouse Building 
San Francisco, Cal . .. ... .. ... . ....... ... Rialto Building 
Schenectady, N. Y .... . . .... ........ . ..... G-E Works 
Seattle, Wash , . . . . . ................. . Colman Building 
Spokane, Wash . . . . . ... . ............ Paulsen Building 
Springfield, Mass ........ Massachusetts Mutual Building 
St. L ouis, Mo .. ......... . .. . .. . .... . .. . . Pierce Building 
Syracuse, N . Y .. On')n daga County Savings Bank Bldg. 
Toledo, Ohio .. ..... . ....... ... . . ... .... Spitzer Building 
Washington, D . C . . . . . . . . . . . . . . ... .. .. Evans Building 
Youngstown , Ohio .............. , ... S tambaugh Building 

For business in Great Britain refer to 
British Thom son -H ouston Company , Ltd. , Rugby , Eng. 

General Foreign S ales Offices: Schenectady, N. Y.; 120 
Broadway, N. Y . City; 83 Cannon St .• London, E. C. 
Eng. 

FOREIGN OFFICES AND REPRESENTATIVES 
AR3-E NTI NA : C ia. G ea eral E le: t ri c Sci h n eric :1 n :1 , Inc., Buen ')s Aires; AU 3TRALIA: Australian G ea era l Electric Co., 
Sydney an d Melbourne ; BRAZI L : C ompanhia G en eral Electric do Brazil. Rio d e J an eiro ; CENTRAL AMB:RICA: G. Amsin ck 
& C o., N ew Yo rk, U.S. A.; CHILE: Intern:1tion al Machinery C o., S an tia ,o, a n :l Ni t ra te A;encies , Ltd ., lquique; CH[NA : 
Anderson , M eyer & C o., Shan ghai; COLOMBIA: W esselhoeft & Wisn er, B :1rra n1uilla; CUB:A Z :1ls') & M:1rtin ei:., H:1van:1; 
ENGL AND: G eneral Electric C o. (of New York) , L on :lon; INDIA: G en era l Elec t ri c C o. (of N ew York), C :1\cu t t:1; JAPAN 
an d KOREA : G en eral Electri c C o. a n d B agn all & Hilles, Yokoham:1; Mitsui B ussan K aisha, Ltd ., Tokyo and S eoul; MB:XCCO: 
Mexican G enera l Electric Co., M exico City; NEW ZEALAND: The N a tion :11 Elect ri c & En~ineerin~ C o., Ltd ., Wellin 5ton, 
Chris tchurch, Dunedin an d Au ckland ; PERU: W.R. Grace & Co., Lima; PHILIPPINE ISLANDS: Frank L. Stron5 M a­
chinery C o., M anila; SOU TH AFRICA: Sou t h African G en eral Elect ri c C o., J oh annesburg, C ap etown a n d Durban. 
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The market for 
good 

transportation service 
at fair prices 

is greater today 
than ever 

T 
HE peculiar conditions now 
surrounding · t h e t raction 
business present st r iking ex­
amples of the inexorable 

working of the law of compensat ion. 
In the face of a "sellers' market" for 

nearly every other commodity, the pur­
veyor of traction service f aces a "buy­
ers' market." 

In almost every general line of busi­
ness the seller is delivering what, when 
and how, it pleases him to deliver, at 
almost any price it pleases him to 
charge. 

The electric railway company is be­
ing forced to deliver a constantly bet­
ter product with a constantly mount­
ing cost at a price which the buyer fixes. 

Under these circumstances it is not 
surprising that the electric railway in­
dustry forgets that during many years, 
when other lines of business were 
struggling for meager profits, the elec­
tric railway industry was having every­
thing its own way, the sellers of trans­
portation were enjoying absolute domi­
nation of the market, the buyer (the 

public) was eagerly accepting whatever 
service it could get on any terms the 
seller chose to name. 

Those days of joyous opulence and 
arrogance for transportation sellers 
have been gone now these many ye_ars 
and the dominant spirit of elect ric rail­
way companies today is one of superior 
service and strict economy for a rate 
that will yield a fair return on invest­
ment. 

Had the progress in t he changing of 
the old order of things been simultane­
ous throughout the whole industry and 
had it been accompanied by the vigor­
ous continuous education of the public, 
it is highly probable t hat the complexion 
of things would now be vastly more sat­
isfact ory and profitable for the electric 
railway industry as a whole. 

Unfortunat eiy, this progress was 
"spotty," halting, and the element of 
the education of the buyer was and still 
is sadly neglected. 

The buyer, still finding a few in­
st ances of the reactionary tendency, 
looks with suspicion on the goods deliv-



ered and the prices charged and in the 
absence of full and sufficient informa­
tion as to the real facts harbors the 
ancient suspicion and grudge. 

It seems then manifest that what is 
frequently called "the trouble with the 
electric r ailway industry" is simply a 
state of mind. 

First a state of mind of some operat­
ing companies which are not perfect­
ing service and achieving economies to 
the full ~xtent of possibility; and sec­
ond, a state of mind of the public due 
to ignorance and prejudice which the 
industry has not yet taken sufficiently 

vigorous means to remove. 

Here is no place for 
pessimism, doubt, or foreboding. 

What is needed is 
vigorous, concerted, continuous action. 

Great strides have been made in ren­
dering better service at lower costs of 
operation. 

The public is learning, and is getting 
a clearer vision of traction problems and 
a more thorough idea of the true relation 
of the electric railway to the public. 

Both of these elements in progress 
can be tremendously speeded up. Ac­
tion to that end is the most pressing 
and important business of every com­
pany, every manufacturer, and every 
educational factor in the field. 

Much of encouragement for such ac­
tion exists in the tendency toward fare 
increases, as shown by the rulings of 
various public service commissions. As 
such increases are granted they will 
afford the opportunity for better serv­
ice to the public. 

Not less important, from the stand­
point of earning power, is the great 

opportunity for development of freight 
business which now confronts the in­
dustry. 

The market for transportation serv­
ice is greater than it ever was and is 
constantly growing. The opportunities 

for the exploitation of that market on a 
sound, economic, business-like basis are 
continually growing. If the latent 
energy of the industry is used to any-, 
thing like its possible power, this pres­
ent cloud of ignorance and prejudice will 
quickly pass, the chill of inertia will 
melt away and the electric railway in­
dustry will come into the broad sun­
shine of prosperity. 

The deadliest policy the electric rail­
way company or the manufacturer 
serving the field can adopt is a policy of 
drifting. 

"It is always easy to get unanimous 
consent to do nothing." 

Electric Railway Journal 
Tenth Avenue at 36th Street 

New York 
Member Audit Bureau of Circulations 
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Peacock Improved 
On the Peter Witt Cars at Buffalo 

The one hundred new Peter v\Titt car s a t Buffalo 
will make a hit because they promote t he quick 
handling of passengers. 

The Peacock Improved Brakes on these one 
hundred cars will make a h it because they pro­
mote the safe handling of passengers. 

The Peacock Improved is excellent fo r any 
front-entrance car because of its compactness. 

There is a Peacock for any and every character 
of electric railway car. L et us help you pick just 
the right one for your service. 

National Brake Company 
Ellicott Square, Buffalo, N. Y. 
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Electric Railway, Lighting anq :1 

Power Company Bonds · 
ENTIRE ISSUES PURCHASED 

THE NATIONAL CITY CO. 
NATIONAL CITY BANK BUILDING N, Y. 

Correspondent Offices in Twenty-three Citic~ 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
1011 SOUTH LA 8ALL1i STREET 

CHICAGO 
11 1 BROADWAY 
NEW YORK 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

H. M. Byllesby & Company', Inc. 
CHICA GO NEW YORK 

Trinity Bldg. Ko. 208 So. La Salle St. 
TACOMA 

Washington 

Purchase, Fi nance, Construct and Operate E lectric Light, 
Gas, S treet R ailway and \ Vater Power Properties. 

Examination and reports. Utility Securities Bought and Sold. 

D. C. & WM. B. JACKSON 
ENCINEERS 

CHICAGO 
HARRIS TRUST BLDG. 

BOSTON 
248 BOYLSTON ST. 

Plans, Specifications, Supervision of Construction 
General Superintendence and Management 

Examinations and Reports 
Fln an.cial Investigations and Rate Adjustments 

WOODMANSEE & DAVIDSON 
ENGINEERING CO. 

ENGINEERS 
MILWAUKEE 
Flr■t Natlonal 

Bank Bldg. 

CHICAGO 
784 Contlnental &. Commerclal 

Natlonal Bank Bldg, 

JOHN A. BEELER 
OPERATING AND RATE INVESTIGATIONS 
TRAFFIC SURVEY~ AND SCHEDULES 

52, ELECTRIC RAILWAY MANAGEMENT 2 
VANDERBILT SUPERVISION OF CONSTRUCTION COMMONWEALTH 

AVE. ENGINEERING AVE. 
NEW YORK APPRAISALS BOSTON 

ELECTRICAL TESTING LABORATORIES 
Electrical, Photometrical and 

Mechanical Testing . , 
80th Street and East End Ave., New York, N. V. 

Frederick Sargent A .. D. Lnnrly 
Wm. S. l\Ionroe James Lyman 

SARGENT ®. LUNDY, Engineers 
1412 Edison Bldg., 72 W. Adams St., Chicago, Ill. 

THE J. G. WHITE COMPANIES 
ENGINEERS 

FINANCIERS 
CONTRACT.ORS . 

OPERATORS 
43 EXCHANGE PLACE 

LONDON 
NEW YORK · 

CHICAGO 

artbur w. 1!.ittlt, ~nc. 
OUJ' chemical control ot electric properties provides not only teeta 

of fuel, lubricants, water, wire, bearing materials, etc., but also 
specttlcations for purchases, as well as constant research tor better­
ment and economy in supplies and in operation. Successful experi­
ence in this work for many years war!'llnts us in inviting eorre-­
epondence e.nd bidding vu.itors welcome to acquaint themselvee witll 
our methods of service, 

93 Broad Street, Boston, Mass. 

Rober t W. Hunt Jno. J. Cone J as. C. Ha llsted D . W. McNaugher 

ROBERT W. HUNT & CO., Engineers 
BUREAU OF INSPECTION TESTS & CONSULTATION 

Inspection and Test of all Electrical Equipment 
NEW YORK, 90 West St. ST. LOUIS, Synll icnte Trust Bldg. 

CHICAGO, 2200 Insurance Exchange. 
Pl'l.'TSBURGII, lllonongahela Bk. Bldg. 

SANDERSON 8c PORTER 
ENGINEERS 

REPORTS o DESIGNS o CONSTRUCTION o MANAGEMENT 

HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT ANO POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCl■CO 

jf orht 1Sacon & !Da"fst 
JEngtneers. 

115 BROADWAY 
New Orleans NEW YORK San Francisco 

A 
STONE & WEBSTER 

Indus trial P lants and Build ings. Steam Power Stations, 
Water Power Developm ents, Substations, Gas Plants, 
Transmission Lines, Electric and Steam na ilroad ·work. 
NEW YORK BOSTON CHICAGO 

JAMES T. SW AN 
CERTIFIED PUBLIC ACCOUNTANT 

60 ST ATE ST., BOSTON 
SPECIALIST IN TRANSPORTATION STATISTICS 

AND RATE INVESTIGATIONS 

Scofield Engineering Co. Consulting Eagineers 
PHILADELPHl1'. PA. 

POWER STATIONS GAS WORKS 
HYDRAULIC DEVELOPMENTS ELECTRIC RAILWAYS 

THE P. EDW. WISCH SERVICE 
Suite1710 DETECTIVES Suite 715 
Park Row Bldg., New York Board of Trade Bldg., Boston 
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The Standard Paving Pitch 

N OT ·every pitch is suitable for paving. 
Roofing-pitch, for example. would not 
do at all , a lthough it looks much the 

same and contractors sometimes attempt to use 
it on the theory that it is the same thing. 

A good paving-pitch will last as long as the 
pavement-that is to say, twenty or thirty years 
-and at the encl o f that time it wi ll be exactly 
as good as new and fit to use once more in a 
new pavement if it were worth w hile to take it 
off the old blocks. 

The Barrett Company has been manufacturing 
Paving Pitch for something like forty yea rs. 
'Ne can photograph almost any old pitch-filled 
pavement and be fairly certain that when we 
look it up w~ will find that the pitch in the joints 
is a Barrett product of a generation ago. 

Contractors ,,,110 use Barrett's Paving P itch 
know that it does not bubble and boil over in 
the kettle. That means that it is free from 
water and the lighter oils. They find that it 
holds its heat well and is easi ly handled by un­
skilled labor. They find that when hot it is just 
the right consi stency to flow easi ly into the 
joints and form a waterproof seal, without, 011 

the other hand, being so liquid that it runs 
through to the gutters. 
In short , they find that Barrett's PaYing Pitch is 
made espec ially for their u se with all their practical 
difficu lties in mind. 
T he municipal eng ineer who ~recifies Barrett' s Paving 
P itch knows that he can identify the goods by the 
label on the job. He knows that he is getting a stand­
ard product with fo rty year s of experi ence to back 
it up ; he knows that it is the same material that has 
made good in lots of other pavements which he kno,,·s 
of elsewhere. 
ln preferring pitch to cement or sand, the municipal 
engineer knows that he will get a pavement where 
every joint is an expansio11-jo i11t ; a pavement in which 
cracks, breaks, blow-outs are unknown and impos­
sible; a pavement that will not expand and thrust the 
curbing out of line or damage tracks or manholes; a 
pavement, in short , that will a lways be a credit to his 
management. 
The standard pitch is Barrett's Paving Pitch. Look 
for the label on the barrels. 
Booklets oiz request. Address our nearest office. 

The ~ Company 
New York Chicago P hiladelphia Boston St. Louis 
Cleveland Cincinnati Pittsburgh Detroit Birmingham 
Kansas City ~finn••a1•1li s Xns bville Sa,lt Lake City Seattle Peoria 
TI-JJC: JH1:I: 1"'f'f r'o., Limite<I: ~Inntreal T oronto Winnipeg 
Y:i11cn11Y er :--t . .T oh n , N . R. Hnlifax , N. 8 . 8.nlney, l\'. 8. 

\. 
Second Street, looking cast fro-,n Elm Street, Ji'ort llfculison, Iowu. Bric /\· vm,c ment fillrrl 10 /ih Barrett's J' ,ru·ing Pitc /1 
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LINE ~ d,,,-c I 

LOCATION~.------

__ DATE -7-

NORTH EAST SOUTH 

JanuanJ 5, 1918-

NACHOD 
Headway Recorders 

Have Helped to Perfect the 
Fort Worth Service 

T hi s sheet is the kind of record 
the Northern Texas Traction Com­
pany gets of the car-spacing condi­
tions on its lines, including the Sum­
mit A,·entt e line, which is making 
such g reat hi story m Sa fety Car 
Operation. 

Accuracy in making time-points 
and equal loading of cars is indis­
pensable to the highest standards of 
service. 

T he Nachod Headway Recorder, 
by g ivi ng you a daily hi sto ry of car 
movements, will enable you to find 
the weak spots in your present serv­
ice-whether they are due to causes 
'i.l 1ithi11 or 'Without your control. 

N achod Signals and Crossin g­
Bell s have made a name for them­
selves. 

N achod Signal Co. 
INC. 

4773 Louisville Ave. 
Louisville, Ky. 
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SPEED 
with 

SAFETY 
Regardless of Weather 

C-H-A-P-M-A-N 
Track Relay Signal System 

T he Chapman Track Relay Signal System gives you 
exactly what you have been looking for. 
A system of almost the same low cost as trolley con­
tacts, but with the freedom from speed and weather 
limitations common to elaborate track circuit equip­
ments. 
The reason is that in the new Chapman system the 
signals are set by the passing of the car wheels over an 
insulated track of suitable length and location. 
THEREBY ELIMINATING: slow-downs required in 
approaching trolley contact signals. Distortion of con­
tactors when approaching at high speed in spite of 
orders. 

Eventual failure of distorted contactors to register 
signal indications. 

Unreliability of trolley contactors because of snow, ice 
and sleet. 

High cost and inconvenience of contactor maintenance, 
whereas the Chapman track relay can be placed in an 
accessible weatherproof box and demands no upkeep 
except occasional replacement of electrolyte. 

THE CHAPMAN SYSTEM IS ALSO EASILY 
ADAPTED FOR USE AS A CROSSING SIGN AL. 
P lease write us direct for full particulars. 

Charles N. Wood Co., 14 Federal St., 
Boston, Mass. 
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Latest 
V ~n Dorn Radial M. C. B. 
Coupler with Draft Gear 

THE VAN DORN No. 880 M. C. B. COUPLER 
WITH DRAFT GEAR as shown above is well bal­
anced and has the greatest strength possible for its 
weight. 

COUPLER HEAD 
Has positive locking, unlocking, and knuckle throw 

positions. · 
Has extended guard arm and butting wall which 

greatly facilitate couplin~- and preYent bnclding in 
train operations. 

For Interurban Service 

Couples by impact and is uncoupled from the outside 
of the car. 

T he deep knuckle permits wide, free vertical move­
ment. 

DRAFT GEAR 

The draft gear is very effective in absorbing shocks. 
It allows a free radial swing of over 120 degrees, 
which insures operation without binding on short 
radius curves. 

T his cq 11ipme11t is especially adapted to low i11tcrnrba11 cars. 

VAN DORN COUPLER COMPANY, 2325 South Paulina Street, Chicago 

When Peace is Signed 

T HE nations of the world will em­
bark upon the most extensive 
scheme of reconstruction ever 

inaugurated in the history of the world. 
Railways, steamers, factories and agri­
cultural implements will be needed at 
short notice in quantities that stagger 
imagination. Raw materials will change 
hands in thousands of tons where for­
merly moo lb. orders were a fair average. 

The demand will be sudden; it will be 
overwhelming. 

The only manufacturers to benefit will 
be those whose names and products are 
known, and who are now announcing 
their abilities to fill large orders. 

T HE specialized field covered by 
this magazine will be second to 
none when the great drive for 

· trade conquest begins-and the adver­
tiser whose name appears regularly in its 
pages will be a few jumps ahead of his 
competitors whose names are strangers 
to it. 

Do the big purchasing agents know 
you? Have they card-indexes of your 
ads, your catalogs? 

If you are a regular advertiser in Elec-
. tric Railway Journal you may be sure 
that they know all about you and your 
product when the moment comes for 
placing those rush orders! 

Electric Railway Journal 
Member Audit Bureau of Circulations 
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Drew Overhead Line Material 
Will Make Your 1918 Appropriation Go Farther 

A ll Drew Overh ead Line I\fat erial helps you affect W<H"t h-while 

economies in your opera ting and maintenance departments. Drew 

Clinch E ars, F rogs :ind Cross ings g ive you n; aximum mi leage c1t 

minimum cost. 

During these times when every dollar should do doubl e duty. 

Drew quality will be th oroughly ap precia ted on your lin es. 

SAMSON Splicers and Splicing 
Ears Are Saving for Other Roads 

Are they for yours? 

If not, this will be a splendid time to prove to yourself , 

and enjoy the savings. 

Samsons cost little to install-when once in place they are 

there for the life of the wire. No arcing-no hard spots. 

Samsons are easy on the trolley wheel. 

·whether you have one mile or a hundred-Samsons will 

demonstrate their money saving ability. 

Why not gi'i. 1e them a trial? 

The Drew Service Department is waiting to co­

operate with you in securing the utmost service 

efficiency from every dollar spent for overhead. \i\Thy 

not get the benefit? 

Drew Electric & Mfg. Co. 
Offices- Indianapolis, lnd.- Works 

District Representatives in Principal Cities 

DREW -POLE 
SLEEVES 

Solve The Steel 
Pole Problem at 

Low Cost 

Make old steel poles 

good as new. Save 

time, money and labor 

wherever there's a steel 

pole on your property. 

Investigate. 

DREW OVERHEAD LINE MATERIAL JS STANDARD ON 
KEENLY MANAGED ROADS-GET QUOTATIONS 

,.__ __________________________________ _____, -
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Storage Batteries 
. 
ID 

Electric Railway Service 
LOAD REGULATION 

For carrying peaks and fl uctua­
t ion s of load, especially in connection 
wi th wat er-power developments or 
where power is purchased on the basis 
of maximum demand, t he • '~bloribc 
:!ccumulator'' or the • '~ubor ~ccumu:::: 
lator'' is adapted. 

LINE REGULATION 
D ue to the present high price of cop­

per there are cases where the use of a 
bat tery fo r maintaining voltage is m ore 
economical than the purchase of cop­
per f, •r feeders. The '•~bloribe :!ccu:::: 
mulntor'' has been largely u sed in this 
"' en ·ice by many railways. 

STANDBY SERVICE FOR 
EXCITER BUS 

It is standard pract ice t o install a 
st orag·e battery connected to the Exciter 
E u s to preve1{t interruption in the sup­
ply of curr~nt for field excitation. Either 
the "~blortbc <Accumulator," the "<!ubor 
:!ccumulator, " or the" JExtbe " Battery 
can he used. 

OIL SWITCH SERVICE 
Sturage bat t eri es are used in power 

houses and sub-sta tion s for the opera­
tion of oil switches and supplying 
current for pilot lamps and emer­
gen cy station lights in case of fai lure 
c•f the power supply. For this se rvi c1: 
the "<!!bloribc <;accumuL1tor," the 
' ' ~ U i) 0 r <!, C C U lll u l it t O r, '·' a n d t h e 
" JExtbe '' Battery a re used. 

STORAGE BATTERY STREET 
CARS 

Fnr infrequent ser\'i ce or for condi­
t ions where trolley wires are prohibit­
ed, s torage batter}T cars offer the most 
economical and profitable solution of 
the transportation problem. The 
"1H}?cap .. JExibe " Battery has been 
largely used in this service. In New 
York Citv alone there are in operation 
nearly 200 storage ba tt ery cars equipped 
with "Mt>cap .. JExibe" Batteries. 

MULTIPLE-UNIT CONTROL 
The "lExtbe" Batterv and the "~ubor 

<Accumulator'' are use-d by a number of 
railways for furni shing a supply of low 
vo ltage current to be used in connection 
with t he operat ion of multiple-unit con­
trol systems. 

INTERURBAN CAR LIGHTING 

A number of interurban elect ric rail ­
way companies have installed batteries 
r,n their cars to maintain steady illu­
minat ion and to overcome fluctuations 
caused by changes in line voltage, in­
terruptions in third rail at crossings 
and switches or by temporary fail ure 
nf power supply. F or this ser ,vice the 
" lExtbe "Battery is particularly adapted. 

HEAD AND TAIL LIGHTS 
The "lEXtbe" Battery is being used 

in connection with head light s and tail 
lights for furnishing current in case of 
interruptions in power supply. 

Detailed information on batteries for any of the above services 
can be secured from any sales office of the comp¥Y• 

THE ELECTRIC STORAGE BAITERY CO. 
Manufacturer of 

The" <Ibloribe :accumulator", The" Uubor :.accumulator", 
The H JExfbe tt' "Mt>cap:::=JEXibe ", "Ubin===lExtbe,, and "1Jronclao .. JExtbe tt Batteries 

New York Boston Chicago , Washington PHILADELPH lA 1 PA. Rochester Detroit Minneapolis St. Louis 
Cleveland Atlanta Pittsburgh 1888-1918 San Francisco Denver Kansas City Toronto 
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AR/t\CO I.RON CULVERTS 
Give Long Service Under Trying Conditions 

The exceptional strength of their joints and 
the corrugated construction g ive g reat me­
chanical strength and resiliency in •· Armco'' 
Iron Culverts. 

been reduced to the lowest po int known to the 
industry. 

Because of the purity and evenness of 
" Armco'' Iron, rusting is reduced to the mini­
mum. ''Armco" I ron Culverts resist rust-and 
give long and faithful service- because the 
elements that cause rust in iron or steel have 

Great mechanical strength and durability , 
combined with the ability of "Armco' ' Iron 
Culverts to remain in the position in which 
they are installed, even when flood s have 
washed away the roadbed, are the reasons why 
"Armco" hon Culverts give 

Maximum Protection at Least Cost 
Arkansas, Little Rock 

Dixie Culvert & Metal Co. 
California, Los Angelel!I 

California Cor. Culvert Compan7 
California, West Berkeley 

California Cor. Culvert Company 
Colorado, Denver 

R. Hardesty Mfg. Co. 
Dela-ware, Clayton 

Delaware Metal Culvert Co. 
Florida, Jacksonville 

Dixie Culvert & M.etal Co. 
Georgia, Atlanta 

Dixie Culvert & Hetal Oo. 
11linois, Springfield 

Illinois Corrugated Metal Cle. 
Indiana, Cra-wfordl!lville 

W. Q. O'Neall Co. 
lo-wa, Des Moines 

Iowa Pure Iron Culvert Co. 
lo-wa, Independence 

Independence Cor. Culn,rt Co. 

li:ansas, Topeka 
The Road Supply & Metal Co. 

li:entncky. LonisviHe 
Kentucky Culvert Co. 

Louisiana, New Orleans 

Nebraska, ,vahoo 
Nebraska Culvert & Mfg. Co. 

Ne,·ada , Reno 
Nevada Metal Mfg. Co. 

Dixie Culvert & Metal Co. New lla1upshire. Nashna 
lUaryiand, Baltimore North-East Metal Culvert Co. 
M:'s~~:h:;!i~s,Mi~iit.!~ilding New ,Jersey, Flemington 

New England Metal Culvert Oo. Pennsylvania Metal Culvert Co. 
Michigan, Bark. River New- York, Anbnrn 

Bark River Bridge & Culvert Co. Pennsylvania Metal Culvert Co. 
Michigan, Lansing North Dakota, ,vahpeton 

Michigan Bridge & Pipe Co. Northwestern Sheet & Iron Works 
lUiunesota, Minneapolis Ohio, JUid,Ueton"n 

Pennsylvania, Warren 
Pennsylvania Metal Culvert Co. 

South Dakota, Sioux Falla 
Sioux Falls Metal Culvert Co. 

'l'ennessee, Nashville 
Tennessee Metal CUivert 09. 

Texas, Dallas 
Wyatt Metal Work■ 

Texas, El Paso 
Western Metal Mfg. Oo. 

Texas, Houston 
Lone Star Culvert Oo. 

Utah, Woods Cros• 
Utah Corrugated Cul. & Flume Oo. Lyle Corrugated Culvert Co. American Rolling Mill Co. 

lUt~;,:e~~iat1:l~lvert Co. The Ohio Corrugated Culvert Co. V~fg\~i~aM:a~a&ni~~ert Co. 
JUi,-souri, Moberly Oklahoma, Shawnee 

Corrugated Culvert Co. Dixie Culvert & Metal Co. 
Montana, Mfssonla Oregon, Portland 

Montana Culvert Co. Coast Culvert & Flume Co. 

Washington, Spokane 
Spokane Culvert & Tank Co. 

Wisconsin, Ean Claire 
Bark River Bridge & CulTert Oo. 

Canad~anada Ingot Iron Co., Ltd., Guelph, Sherbrooke, Winnipeg, Calgary. 

Write to the nearest manufacturer for full information on Rust-Resisting 
"Armco" Iron Culverts, Flumes, Siphons, Sheets, Roofing and Formed Products 

~ 
VI/ 
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The Truly Continuous 

THERMIT 
Prolllotes Both Efficient Line Voltage 

Whatever we have said in the past concerning the elim­

ination of waste in the return circuit applies with multi­

plied force in these clays of fuel cost and fuel scarcity. 

You would not tolerate leaks in a boiler. 

Then why tolerate leaks in track? 

Every joint in your track is an actual or potential leak of 

energy that can be prevented permanently only by mak­

ing the rail truly continuous. 

This continuity has been achieved to a m ost successful 

extent with the Thermit Insert Weld at Los Angeles, 

San Antonio, Youngstown, Pittsburgh,-Dallas, New York 

and other cities. 

You can secure the same results in your city regardless 

of temperature and traffic conditions. 

Read the Following Record of 
Th es e Idealswith 

GOLDSCHMIDT 
L120 BROADWAY,, 

329-333 Folsom St .: San Francisco 7300 So. Chicago Ave., Chicago 
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Rail Obtained With 

\VELDS 
and Cotnfortable Passenger Car Service 

The Therm it Insert W elcl has made the mechanical joint 

an unnecessary evil. 

\i\!hen you use Thermit Insert Welds you do not have to 

worry about the inevitable arrival of the dished joint 

despite most careful g rinding and matching up at the in­

stallation of new rails .. 

You begin with a smooth and truly continuous track, and 

you keep it. 

The pounding that so quickly breaks up your paving and 

sub-structure is thus made negligible. 

But above all thi s is the fact that a truly continuous rail 

means more comfortable riding for your passengers and 

le ss maintenance for your cars. 

How One Railway 
Thermit Welds 

THERMIT CO. 
NEW YORK 

• 
1S Attaining 

103 Richmond St., W., Toronto, On t . 1427-1429 Western Ave., Pittsburgh , Pa . 
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The Truly Continuous Rail Obtained With 

THERMIT \VELDS 
Promotes Both Efficient Line Voltage 

\ ,Vhatever we have said in t h e pas t con cer ning th e el im­

ina tion of was te in the return circu it a pplies with multi­

plied fo rce in t hese days of fu e l cost and fo e! scarcity. 

You would no t t olerate leaks in a boile r. 

T hen why toler a tc leaks in t ra ck ? 

E very join t in your t r ack is a n ac tua l o r po tent ial leak ui 

energy t hat can be pr evented perm a n ently on ly by mak­

ing t he r a il t ruly con t inuou s. 

T h is continuity has been achieved to a m ost successiul 

extent ·wit h th e T her mit Insert \Neid a t Los A ngeles, 

San Antoni o, Y oung s_t own , Pittsburg h . D a lla s , N"ew York 

a nd ot her cities. 

You ca n secure the sam e r esu lt s in your city r egardless 

of tempera ture a nd traffic co nditio ns. 

Read the Following Record of 
Th es e Idealswith 

GOLDSCHMIDT 
,. 120 BROADWAY, 

329-333 Folsom St., San Fran c isco 7300 so. Chicago Ave., Cbic.,go 

and Comfortable Passenger Car Service 

The Therm it InserL \,Veld has m ade the mechanical join t 

an unnecessary evil. 

\i\lhen you use Thermit Inser t \ ,Velds you do no t have tn 

worr y abou t the inevit a ble a rrival of t he dished join t 

despite m os t careful g rinding and matching up a t the in­

stalla t ion of new rails. 

Y ou begin w it h a sm ooth and t ruly crm t in uous tra ck, and 

you keep it. 

T h e pou nding that so quickly break s up your paving and 

sub-s tructure is thus made neglig ible. 

Bu t above a ll this is t h e fact t ha t a truly continuou s rail 

mea n s m ore comfor table riding for your passengers a nd 

less m a intenan ce fo r y our car s. 

How One Railway 
Thermit Welds 

THERMIT CO. 
NEW YORK 

l 03 Richmond S t,,"'-, Toronto, Ont. 

• 
1S Attaining 
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This Record of 
On the Third Avenue Railway System 

Thermit Welds Made Good 
The first Thermit vVelds were made by our own men during 1914 
on the busy Third Avenue Line between Fifty-sixth and Fifty­
nin th Streets to the number of fif ty in new 7-in. rail section 429. 
Half of these welds were made with inserts and half without in­
serts in accordance with the design of E. M. T. Ryder, Engineer 
of Maintenance of \ Vay, Third Avenue Railway System. Neither 
cla ss of Thermit \Veld has developed any breaks to date. 

A Thermit Weld Modification for Conduit 
Track Makes Good 

The Ryder modification was developed to meet a condition peculiar to slot-rail 
conduit construction. New rails come drilled every 2.5 ft. for tie-rods which pass 
through the slot-rails so that the running rails cannot be conveniently moved to 
provide a ¾-in. gap for an insert weld. Therefore, a butt weld is made as follows: 

The rails are left in contact end to end, but the lip is cut off to obtain a symmetri­
cal section and the base and web are also cut away with oxy-acetylene for a gap 
of¾ in. 

T he second order of Thermit vVelds was insta ll ed by our own men 
in 19 14 during severe winter weather (10 deg. above zero) and at 
night. Some twenty-five welds were made under these conditions 
in old rail section 404 on the Bowery between Chatham Square and 
Bayard Street . There have been no breaks to date. 

Continue the Installation 

Bowery, Between Chatham Square a nd Bayard St. Broadway, Between 45th . and 59th St. 

GOLDSCHMIDT 
120 BROADWAYJ 

329-333 Folsom St., San Francisco 7300 So. Chicago Ave., Chicago 
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Thermit Welds 
of New York Explains the Reorders 
in Old Rail and New 

Tne third order of 'Thermit Welds was installed in 1915 by the 
railway's employees on Broadway between Forty-fifth and Fifty­
ninth Streets, also in old rail section 340. Here some 50 to 100 
welds were made on 5 ft. "dutchmen" to replace severe breakage 
of cast-welded joints. From this extremely busy section only two 
breaks are reported. 

The fourth order, placed in 1916, covered 400 to 500 Thermit-vVelcls 
on Third Avenue between Thirty-fourth and Fifty-sixth Streets in 
rail section 429. On this job, made by Third Avenue men under a 
Thermit supervisor, only two breaks are reported to date. 

The fifth order of Thermit ·Welds comprised 355 \Velds made 
in 1917 and divided in two installations, both of which were made 
by the railway's own men. 

One was in new high-carbon rail section 493 on Broadway between 
Seventy-second and Ninety-sixth Streets ; the other was in section 
494 on the Union Railway's Southern Boulevard line between 149th 
and Baretto Streets. Exclusive of failures due to poor workman­
ship, so few breakages have been reported that the Third Avenue 
Railway System intends to 

of Thermit Welds 

Broadway, Between 72d and 96th St. Southern Boulevard, Between H9th and Baretto St. 

THERMIT CO. 
NEW YORK 

103 Richmond St., W., Toronto, Ont . 1427-1429 We,tern Ave., Pittsburgh, Pa. 
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of l\faintenance of \Vay, T hird Avenue Railway System. Neither 
class of T herm it \Veld has developed any breaks Lo <late. 

A Thermit Weld Modification for Conduit 
Track Makes Good 

The Ryder modification was developed ~o meet a condition p~culiar to slot-rail 
conduit construction. New rails come drilled eve ry 2.5 ft. for tie-rods which pass 
through the slot-rails so that the running rails cannot be co1weniently moved to 
provide a H- in. gap for an insert weld. Therefore, a butt weld 1s made as follows. 

The rails are left in contact end to end, but the lip is cut off to obtain a symmetri ­
cal section and the base and web are also cut away with oxy-acetylene for a gap 
of ~~ in. 

T he second order of ThenniL \Velds wa s instalh::d hy our own men 
in 1914 during severe winter weather ( 10 deg. above zero) and at 
nig ht. Some twenty-five welds were made under these conditions 
in old rail section 404 on the Bowen, hetween Chatham Square and 
Bayard Street. T here have been ~o breaks to date. 

Continue the Installation 

Bowery, Between Chatham Square and Bayard St, B roadway, Between 45th nnd 59th St, 

GOLDSCHMIDT 
120 BROADWAY, 

329-lll Folsom St., San Francisco 7300 So. Chlm[lo Ave .• C hica8° 
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of New York Explains the Reorders 
in Old Rail and New 

T~e t h i,1·d order of Thermit \-Velds was installed in 1915 by the 
railway s employees on Broadway bet ween Forty-fifth and Fiitv­
nin th Streets, also in old rail section 340. Here some 50 to 100 
welds were made on 5 ft. "dutchmen" to replace severe breakao-e 
of cast-welded joints. From this extremt>ly busy section only t\~o 
breaks are reported. 

The fourth order, placed in 1916, covered 400 to 500 Therm it \i\T elds 
on Third Avenue between Thirty-fourth and Fifty-sixth Streets in 
rail section 429. On this job, made by Third Avenue men under a 
Thermit supervisor, only two b1·eaks are reported to <late. 

T he fift h order of Thermit• \ ,Velds comprised 355 \Velds made 
in 19 17 a nd divided in two installat ions, both of which were made 
by t he railway's own men. 

One was in new hig h-carbon rail sect ion 493 on Broadway between 
Seventy-second and Ninety-sixth Streets ; the other was in section 
494 on the Union Railway's Southern Boulevard line between 149th 
a nd Baretto St reets. Exclusive of failures due to poor workman­
s hip, so few breakages have been reported that the Third Avenue 
Railway Syst em intends to 

of Ther.tnit Welds 

Bro::tdwn~·. B et~een 72d and 96th St. southern Boulevard, Between 149th and Baretto St. 

THERMIT CO. 
NEW YORK 

103 Richmond St., W . , Toronto, Ont .. U 27-1429 Wc Hern ,\,·e. , Pitts burgh , P,1. 
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If You Can't Raise Your Revenue You Can 
Reduce Your Expense By Eliminating J~ints 

With the Atlantic Welding Process 
A continuous rail is important mechanically for less wear 
and tear on track, lower pavement upkeep, easy running 
and reduced maintenance of cars. 
A continuous rail is important electrically for insurance 
against electrolysis, for eliminating the upkeep and re­
placement of bonds and for retaining the highest, most 
econorn ical voltage. 

The Atlantic 
Welding ·Process 

(Patented) 

gives joint and bond in one 
At a cost far below that of any other equipment for per­
manently satisfactory service and with such great con­
venience that perfect \velds are being made at the rate of 

,_ 

.... .I 
•• ,,4' A 7; ' 

. ., * ·,,, ·. '~l 
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2 to 2½ 
welds per hour 
with two welders . 

And between 
cars on 3-minute 
headways. 
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Welded Joints 

In applying the Gailor Welded 
Joint, the plates are welded to the 
head and base of the rails by draw­
ing a carbon arc along the upper 
and lower edges of the plates. 

The current for welding is fur­
nished by an 1100 lb. dynamotor, 
not a wasteful resistor. This 

(Patented) 

on standard 
track construction. 

dynamotor converts the line volt­
age to proper welding voltage with 
an efficiency in excess of 80 per 
cent. The power consumption per 
joint approximates 5 kw.-hours. 
Perfect Welds more than ½ in. 
deep are made at the remarkable 
speed of 6 in. per minute. 

by the forces of the Railway Company itself 
We can reduce your arc welding costs. vVrite us fo r details. 

(JTI . .f\.NTIC WELDING 
CoMPANY 
30 CHUR,CH STR,E.E.T 

New YOR,K., 
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Titanium Treatment 
diminishes your paving and 
Rail Replacement Burden 

For paving r eplacement alone, the electric rail­
ways of America pay an annual tribute of millions 
of dollars. 

By using T itanium-treated rail to extend the 
period between replacements, particularly 

on curves, special work and 
congested track 

r Cl" ~~1;11i~ir ,.. rt l~rf 1 
:ft · 'rrrfi~-:d:~_-1 ' ~~1trr ,,rr, 

rriri1 . _-. 
,~1~

1
~

1 1-r-_¢" JFf \tr r t 

where the ordinary rail often 
wears out in months rather than 
years, our customers are not only 
enjoying important savings in 
reduced rail and paving rep]ace­
ment charges-

111'1•1•1 I R t j f• 
--- - ---,... ✓-"7 

.!l 

:.-::. 
cf>~ CJ \ 

g -

But ar e also minimizing delays 
to traffic a t the very places where 
such delays are most disturbing 
and most costly. 

TITANIUM 
Manufacturing 

Niagara Falls, 

- Brooklyn - Boston - Kansas City- Los
1 Francisco - "Washington ( Capital Traction , 

TITANIUM-Treated Rail 
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Titanium Treatment 
costs relatively less as 
RAILS GROW DEARER 

T-Rail is being quoted now at $60 a ton and girder rail at 
$70 a ton. 

This means that at $2 a ton Titanium insurance fo r longer , 
safer life and more reliable transportation is less than 3 per 
cent of the cost of the rail, whereas it was S to 7 per cent of 
the rail cost in 1913. 

If Titanium was worth a premium of 
5% then it's surely worth 3% now 

Considering also, that steel 
rails, because of present war and 
future rehabilita tion demands, 
ar~ very unlikely to drop in 
pnce-

The inescapable conclusion is 
that every hard-wear rail ordered 
today should be Titanium-treated 
t o avoid paying further excess 
prices before normal conditions 
are restored. 

ALLOY 
Company 
N. Y. 

Angeles - Philadelphia - Pittsburgh - San 
Co.) are among the contented users of 
-won't you ask them ? 
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cent of the cost of the rail, whereas it was 5 to 7 per cent of 
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Considering a lso, that steel 
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that every hard-wear rail ordered 
today should be Titanium-treated 
to avoid pay ing further excess 
prices before normal conditions 
are restored. 

TITANIUM ALLOY 
Manufacturing Company 

Niagara Falls, N. Y. 

- Brooklyn - Boston - Kansas City- Los 
Francisco - Washington ( Capital Tracti0!1 

TITANIUM-Treated Rail 

Angeles - Philadelphia- Pittsburgh - San 
Co.) are among the contented users of 
--won't you ask them? 
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Use Lincoln 
Cleveland Closes 

Factories to Run 
Streetcar Lines 

Lack of Coal Leads City to . 
Cut Off Electric Power · 

of 2t000 Plants 

125,000 Out of Work 

War Contracts Affecte~ and \ 
F edera.1 ~id Is Agam 

Sought 

-- I 
I 

[Special Correspondence] . l 
D c 15-BY cutting\ CL~VE~AN"?, e . f. 2 ooo Cleve• 

<»ff 'the eleetnc power . o ' brow­
land industrial concerns to-day, t t 
. orkers out <»f employn1e_n , 
mg 125,QOO w d -Electric Illuminating I 
the Clevelan "bl ·for street-

de it poss1 e 
Company ma ·. d to-morrow. 
ca'ts to run to-night all f coal 

Of tho hundrel\s ?f cars o, . ,tt"1ll \ 
~ · pany enougn ~ 

being sent to toe com /T,g -company i 
. b· Monday morn .. , ' an1vc Y • . . t · to as~_ure I 

officials, confidently txii:~~ing ·service 
streetca1· and stree ·t a number of ! 
fo,r the city_ and lto r:\csume opertt: ! 
tb.e industrial , p an s 

tions. f State Fuel Adminis~ 
While agents o trying to-day to. 

trator. Johnson W~!\1and to keep up 
hasten coal to C ev tY rt was beini= · 

rvice an e o streetcar se . . ttering in, -2§,000 
rnade to r_eheve- su 

h t 1 eked fuel. 1 
h<»mes t a . a 1 of f-µel last 

'fo make 1ts sc:i~ty :i~Je!p 1,treetcns 
a.s long ~s poss1b_Uuminating company . 
in operation, th~ lfrom practically _all 
cut off c;urren~ In -addition, to. tying 
users of 119wer. y industn' in the 
up practical!Y, ever lted in the curtail~ 
city, th.is ncbon resu rvice in· most of 
nient of- elevator. si: s It, also re• 
the downtow1: bu1ffld:~ch of the light• ' 

lt d l·n cuttini= o - "ld" s i 
~U _e t f om these bu1 mg,_; 
1nt curren,.,._ r .. • -~:a...1, ,.,,... -

AGENTS: 

For Less Coal at the Plant 
and 

Less Labor on the Track 

T his clipping may be gratifying to electric railway men 

in proving that street car transportation is regarded 

as the most important activity in a modern city. 

But electric ra ilways will soon have to prove to Fuel 

Administrator Garfield that they are not wasting any 

of the fuel received under this preferential arrange­

ment. 

There are many possible technical and human wastes 

of power-and therefore of coal-on any railway. 

The technical waste that can be detected most easily 

and removed most quickly is the poorly bonded rail 

joint. 

To correct this permanently and economically you can 

use nothing better than the Lincoln Welded Bond. 

The Lincoln System does not merely stick a bond to 

the rail. It so coalesces bond and rail that they are 

as one electrically and mechanically. 

The Lincoln System is consistent and efficient m its 

use of power for applying the bond-it doesn't waste 

energy in undertaking to save it. 

The Lincoln System is also so conveniently portable 

that one or two men can work efficiently without call­

ing for a transportation crew and without holding up 

traffic-even on pretty busy city lines. 

The application of Lincoln Welded Bonds would be 

well worth while if it did no more than cut down your 

coal needs. 

But high voltage is even more important to your trans­

portation department. 

The Lincoln 
Lewis Roth Co., 1012 Liberty B ld g. , P hila - Ch a r les N . Wood Co. , 14 Federal Street , 636 Huron Road delphia, Pa., 519 W. 38th St., New Y ork, Boston , Mass. 

N. Y. W . H. E lliott, Chattanooga, Tenn. 



January 5, 1918 ELECTRIC RAILWAY JOURNAL 

elded Bonds 
For Higher Schedule Speed 

and 
Less Labor for the Cars 

Lincoln Welder on Worcester Consolidated Street Ry. 

· You can see readily enough how low voltage affects car lighting, but it's not so 
apparent to the eye how low voltage affects schedule speed. 

For example, a drop of 50 volts with six stops per mile means a loss of o.8 miles 
per hour, or say 6 per cent increase in car hours. 

Extra car hours cost a lot more than the Lincoln \Velded Bonds that would 
eliminate them. 

Consider the fact that this loss in schedule speed is also an equivalent loss in car 
capacity and is at its worst during the rush hours, at the very time that you need 
all the car capacity you can get. 

So there can be only one conclusion. 

Get the Lincoln Welder 
and Lincoln W elded Bonds 

and get them quick! 

onding Company 
AGENTS: 

81 

Cleveland, Ohio Holden· & White, Inc. , Fisher B ldg., Chi- The E lectrical Engineering & l\Ifg_ Co .. 
cago, lll. 1st Nat. Bank Bldg., Pittsburgh, Pa. 

W. C. B urdick, F irs t National Bank Bldg., Milwaukee, ·wis. 
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Use Lincoln Welded Bonds 
Cleveland Closes 

Factories to Run 
Streetcar Lines 

Lack of Coal Leads City to 
Cut Off Electric Power 

of 2,000 Plants 

125,000 Out of Work 

W r Contracts Affected and a • 
Federal ~id h Again 

Sought 

[Speeial c orrcspo11denc• ] , 
D Dec 16-BY cutt111g 

CLf;VELAN. ' ' f o ooo Cleve• 
off 'the electnc power . o .. , 
l nd industrial concerns to-day. thro~· 
• • 126 000 workera out of employroc_n , 
::: cie\Peland -Electr it l ~lom1nating 

d it possible for strect-
Compau.J ma 9 

• d to-tnorrow. 
cat• to run to-nlcht an f I 

Of tho bundre~• ~f cara • .. co.;! 
being &ent to tt,o cofflpan~, en~::;P::1y 
anivo b7 .Mo:nday m~rnmg, to an_uro I 
officials confidently expect, . . 

. . and street· lis-hting ser-v1c.~ 
1:,treetcar •t 8 nuin.bcr o! I 
for tho city and to ~ nn1 r • 
th·• industrial plant:s to resume ope .a. 

lions., , f Side Fuel Admini•• 
While agent! 0 , to-day to 

tratoi: J ob.naon were t rying 
I to Cleveland to keep up 

l,aaten co• f! rt .,..,. beini: · 
e.treetenr service nn e ~ · "'25 000 
tne.de to r el\eva. aafferlDi 1n. - ' 

home• that lacked fool. I f f 11el last! 
1£0 make its gcnnty :i~te!p0 

8 treetcazs 
as long ~s poss\hj}lutninating company 
in operatton, tbc;: f pract ically all 
cat o~ turren! l~o·1:ddit10n. to tying 
users of P9wer. induett'Y in t.be 
np pra~t\eal!Y. even;t d in t he curtail ... 
city, th18. nchon rcsu ~ice in· moi;t of 
ment of elevator . 8.': It, a lso Te• 
tho do~n!~~t~n: '!:~d:~h of the ligb.t• 
!'iultcd tn t f m these bnildingt. 
lns,curre~..J ro. • -... ~,1- -" 

For Less Coal at the Plant 
and 

Less Labor on the T rack 

This cl ipping may be gratifying to electric railway men 
in proving that street car transportation is regarded 
as the most important activity in a modern city. 

But electric railways will soon ha,·e to proi•c to Fuel 
Administrator Garfield that they are not wasting any 

of the fuel received under this preferential arrange­
ment. 

There are many possible technical and human wastes 

of power-and therefore of coal-on any railway. 

The technical waste that can be detected most easily 
and removed most quickly is the poorly bonded rail 
joint. 

To correct this permanently and economically you can 
use nothing better than the Lincoln Welded Bond. 

The Lincoln System does not merely stick a bond to 
the rail. It so coalesces bond and rail that they are 
as 0 11c electrically and mechanically. 

The Lincoln System is consistent and efficient in its 
use of power for applying the bond-it doesn't waste 
energy in undertaking to save it. 

The Lincoln System is also so conveniently portable 
that one or two men can work efficiently without call­

ing for a transportation crew and without holding up 
traffic-even on pretty busy city lines. 

The application of Lincoln Welded Bonds would be 
well worth while if it did no more than cut down your 
coal needs. 

But high voltage is even more important to your trans• 
portation department. 

For Higher Schedule Speed 
and 

Less Labor for the Cars 

Lincoln Welder on Worcester Consolhl:lted Street Ry. 

You can see readily enough how low voltage affects car lighting, but it's 1101 so 
apparent to the eye how low voltage affects schedule speed. 

For example. a drop of 50 volts with six stops per mile means a loss of o.S miles 
per hour, or say 6 per cent increase in car hours. 

Extra car hours cost a lot more than the Lincoln Welded Bonds that would 
eliminate them. 

Consider the fact that this loss in schedule speed is also an equivalent loss in car 
capacity and is at its worst during the rush hours, at the yery time that you need 
all the car capacity you can get. 

So there can be only one conclusion. 

Get the Lincoln Welder 
and Lincoln Welded Bonds 

and get them quick! 

81 

The Lincoln Bonding Company 
L~wlshRolh Co., 

1
0

1
2 Libert)· Bldg .. Phl1\~ENi~~rles ~~ , vood Co 14 Federal Stret't, 6 3 6 H Road Cl ~~EN:f~~ Electric.al En,;lne~rlng & ~l(g. Co .. 

Netn li'I, P a .. 519 W. l8 th St., >:ew York, Bo~ton, ~!ass. ., uron eveland Oh1· 0 H old,.en· .r.:.:. ,v111te, Inc., Fisher Dldg., - l~t Nat. Bank Bldi; .. Pittsburgh, Pa. 
'" ' Y. \\-·. H. Elliott, Chattanooga, Tenn. ' '°'~_o.c~•J~~dlck, First National Bank Bldg., ~tihrn.ukee, ,v1s. 



82 ELECTRIC RAILWAY JOURNAL January 5, 1918 

. The MECHANICAL IMILWAY'TIE. 
For 

CITY 
· r.RACK 

For 
INTERURBAN 

TRACK 

The Safety Feature of Mechanical Ties 
Deserves Your 

Special Consideration 
The safety of Mechan­

ical Ties is proven. Of 
the thousands of these 

ties in service today, 

some of which have 

been installed for over 

six years, not one has 
ever failed. Nor is 

one ever likely to fail. 

Their principle and 

construction render 

failure impossible. 

The greatest element of danger in any tie is from its failure to hold 
the track to gauge. Think of the vigilance exercised by thousands 
of track walkers, all over the land, to keep spikes driven in and to 
see that there are not too many rotten ties close enough together 
to endanger this track gauge. After a wood tie has been subjected 
to vibration of passing cars for a few years it is only natural that 
spikes work out frequently. 

With the Mechanical Tie the grip on the rails is positive and per­
manent. In place of spikes, ¾ inch bolts are used. These bolts can 
not pull out or work away from gauge because they pass through · 
and are held by the steel angles. They cannot rust because they 
are embedded in asphalt and concrete. 

Investigation will convince you that 
Mechanical Railway Ties are the 
safest. Write for full information. 

THE DAYTON MECHANICAL TIE CO. 
201 Third Street Arcade 

DAYTON, OHIO 

'•,Prqv/d~s the Desirahte· Qualities . of tuo.08 Pias th'e.)t 
S(ren9th of Steel,, the Permanence of Concrete qnct~:··, 
llie,/?,esil1encyofAsphcilt~ ANonConduqtor:ofVibrqtio11-:.,_ 
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Offered in sizes and 
combinations to meet 
various requirements. 
Operated by steam, gaso-
1 in e an d electricity. 
W rite for circular "E" 
and list of electric rail­
ways now using Thews. 

ELECTRIC RAILWAY JOURNAL 

Over 300 Yards per 
Eight-Hour Day 
HARD, unblasted concrete sub-base 

being removed at the rate of over 
300 yards per eight-hour day at the 
intersection of Mason and Broadway 
Streets, M ilwaukee, W is. 

T he shovel is owned by The Arrow 
Engineering Co., of that city. and has 
been in continuous service for eight 
months. W e quote them as follows: 

" W e cannot speak too highly for the 
results obtained with the Thew, we 
can readily say there is no other r 5 
T on shovel that can do the work this 
T hew 'is doing .' " 

T his company owns another Thew 
which they have had in operation for 
the past five years, and their expres­
sion of results obtained there,Yith is 
equally convincing. 

Thew Electric Railway Shovels 
off er the distinct advantages of the 
other types of Thew shovels. All 
classes of work required on city and 
interurban lines is play for the Thew, 
whether it's deep or shallow cuts, track 
trenching, grading road beds, tearing 
up track and ballast, removing old ties 
and rails, the rugged Thew walks 
through. 

"Thews Are Everywhere" 

The T hew Automatic Shovel Company 
Lorain, Ohio Sole, outaiclc of~ United Sta1 New Yor k Offi ce: 

30 Church Street 
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What Happens to a Solid Work Crossing How a Balkwill Crossing Behaves 

Why Balkwill 
Articulated Cast Manganese Crossings 
Are Superior to Rolled Rail Crossings 

T'hi s picture at the left shows 
where breaks in the main steel filling 
or backbone of a rolled rail crossing 
are usually found. 

corrected by placing scientifically de­
signed joints at the very places where 
breakage formerly occurred. 

The lower first cost of a rolled rail 
These breaks are unavoidable be- crossing is therefore not a lower over-

cause of the lack of flexibility of the all cost because it takes several rolled 
ro lled steel filler at the flangeway rail crossings to equal the life of one 
intersection. Balkwill crossing. Therefore the 

In the Dalkwill articulated cast- Balkwill crossing is the cheapest in 
manganese crossing the difficulty is the long run. It gives 

-JW~ 
MORE WEAR PER DOLLAR THAN 

ANY OTHER CROSSING YOU CAN BUY 

-- l_ _j__ ----31
~7 7lE: __ _ 

It saves interruptions to traffic, makes less de­
mand on labor , which is now so scarce, and also 
reduces the cost of making replacements fre ­
quently. 

1 

1Fnr 
Joints at the flangeway intersections of 
Balkwill Crossings positively eliminate 

breakage 

\ i\Trite us for data on existing installations. If 
your special work manufacturer cannot get 
prompt deliveries of manganese castings or has 
not taken out a license to manufacture these 
crossings, DON'T ACCEPT A SUBSTITUTE 
but write us direct and we will see that your re­
quirements a re taken care of. 

Order Balkwill Crossings 
Direct from Your Special Work Manufacturers 

The Balkwill Manganese Crossing Co. 
506 Williamson Building, Cleveland, Ohio 



January 5, 1918 ELECTRIC RAILWAY JOURNAL 85 

Dossert Connectors 
at the 7 4th Street station of the lnterboro 

DOSSERT Connecting leads from Westinghouse 
Rotary Converter to positive, negative, and neutral, 
2,000,000 cir. mil BUS CABLES at the 74th Street 
station of the Interboro. 

A good example of DOSSERT Service, on leads 
where an unimpeded flow of current is essential. 

The DOSSERT solderless way eliminates liability 
of rubber spoilage by the heat of soldering. 

Cost of jointing heavy conductors is cut to the 
bone when you replace elaborate preparation and 
skilled workmanship by the simple tightening of 
two nuts. 

Our Catalogue tells the Dossert way. 

DOSSERT & COMPANY 

2,000,000 
C. M. 
DOSSERT 
CONNECTORSl 

H . B. Logan, President 242 West 41st Street, New York 
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W e entered this war t o secure a last­
ing and honorable peace throughout 
the world. 

It n1ay be a long pull, but let it be a 
strong pull and a pull altogether and 
we will win. Our resources are un­
reservedly at the call of the govern­
ment. 

THE CUTTER CO. 
PHILADELPHIA 

Engineers and Manufacturers of 

I-T-E 
CIRCUIT BREAKERS 

January 5, 1918 
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For Better Service in 
Mechanical Rubber Goods 

T HE United States Rubber Company, on January 1st, 1918, 
inaugurates an improved method of marketing in its 

Mechanical Goods Division. 

This division includes Rubber Belting, Packing, F ire, Stearn, 
Water, Garden and all other kinds of h0se; Rubber Tiling, :Mat s, 
Matting, Jar Rings , Toys, Plumbers Supplies; Rubber Tape. 
Soles. Heels ; Fibre Soles and hundreds of other rubber items. 

Heretofore these goods have been marketed through subsid­
iary companies that for years have served all classes of indus­
tries. rai lroads. etc. These subsidiaries include 

Revere Rubber Co. 
Mechanical Rubber Co., Cleveland 
Sawyer Belting Co. 

Peerless Rubber Mfg. Co. 
Mechanical Rubber Co., Chicago 
India Rubber Co. 

Eureka Fire H ose Mfg. Co. 

This plan w ill centralize the distribution of all these companies in one 
organization having branches and agents all over the country. This mean s 
quicker and be t ter service everywhere for users of mechanical rubber goods. 

The subs id iaries will continue to manufacture the brands such as H oldtite 
Tape, Rainbow Packing, Four Ace Belting. etc .. etc .. for which they are 
famous. The same high standard of quality and workmanship will be 
maintained. In addition the g reat seal of the United S_tates .Rub9¥r Com­
pany, the hall mark of quality and value in rubber goods,-wip ide1~_tjfy these 
goods. ~ 

The assembling of all these well known brands in one se lling organiza­
tion makes th e most complete line of mechanical rubber goods in the world. 
\i\Tith dist r ibu tors everywhere and factori es in the large centers east and 
west we assure our customers the m aximum in service and quality. 

United States Rubber Com.pany 
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ACHINETOO 
For Electric Railway Repair Shops 

\ Ve are in a position t o furnish complete machine tool equipment 
fo r electri c railway repair shops, including steam hammers and 
electric traveling cranes. 

Car Wheel Lathe 

Car Wheel Press 

Electric Travelling Cranes -Steam Hammers 

NILES-BEMENT-POND CO. 
GENERAL OFFICES, Ill BROAD"WAY,NE'\VYORK 

OFFICES AND AGE:\'Cl~S-lloston: 93 -95 Oliver St. Philadelpbia: 405 N. 21st St. Pittsbnr,:;h: Frick Bldg. Cleveland, O.: The 
Niles Tool Works Co., 730 Superior Ave. Han1ilton, 0.: The Niles Tool Works Co. Cincinnati: 'l'he Niles '.rooJ Works Co., 338 W. Fourth St. 
D etroit: Kerr Bldg. Cbica~o: 571 W. Wash i ng ton Blvd. St. Louis: 5 16 N. Third St. llirmi11gba1n, Ala.: 201 5 First Ave. San Fran­
c i sco: 16 to 18 Fremont St. London, En,:;.: 2i:i Victoria St., S. W. Fo1• Co lo1·ado, Utah, Wyon1ing and Neff' JUexico: Hendrie & 
Bolthofl' Manufacturing & Supply Co., Denver . For Canada: The John B ertra m & Sons Co., Ltd., Dundas, :\1ontreal, Toronto, Winnipeg, Vancouver. 
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Longer Life 

for the Vital Parts of, 
' . 

Your Car 
lVfaterials of great durability are essential to protect the vital parts of electric 
cars against any and all <l es tructive influences. 

Each type of service requires a specific varnish or compound to 11ieet its specific 
requirements ·and no other will serve. 

STANDARD INS ULATI N G SPECIAL'T'fES embrace a scientific Standard for 
EVERY NEED. 

Air Drying Voltalac, Elastic Voltalac, Baking Voltalac, Electric Black Finish, . 
Standard Black Finishing and Standard Clear Insulating Varnish. 

lmpregnite for Railway Field Coils 

Manufactured by 

S 'vii\ =,~ .r-'l - -I&.\., - ~ ,,. - /j Siiiioi--~= 1 71 ,, r, - · -. _ --"\ - . I - ~ _ , _': ~ 

~J li~~l~~Jllffl '·~611 '' 1iO:lfflS) 
~NEW YORK ~CHICAGO '~Af LON DON 
SAN FRANCISCO PARIS BRUSSE LS MELBOURNE 
INTERNATIONAL VARNISH CO. Lim ited TORONTO 
t.ARGEST IN THE WORLO ANO FIRST TO ESTABLISH DEFINITE QUALITY STANDAR DS 
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Sleet Days 
j< .. ,_1, 

Are Here! 
Delay N:o Longer­
Get a Full Supply of 

Columbia Trolley Wheels 
In addition to our standard solid trolley wheels for general 

service. we direct your attention to the 

Columbia Sleet Cutting Wheel 
The ideal trolley wheel for in suring- uninterrupted collection of 

current during the prevalence of hail, sleet , snow or ice. Does its 
work effectively w ith( JUt the aid of auxiliary sleet-cutting devices . 

Columbia tro lley wheels of both types in diameters of 4-in. , 
5-in. and 6-in . are in stock ready for im m ediate shipment. You can 
meet many other of yo11r wants by ordering from this general li st 
of Colnmbia products. 

Here are some Columbia-made specialties conveniently listed: 

TOOLS 

Armature and Axle Straighteners 
Armature shaft straighteners 
Armature buggies and stands 
Babbitting molds 
Banding and heading machines 
Car hoists 
Car Replacers 
Coil taping machines for armature 

leads 
Coil winding machines 
Pinion pullers 
Pit jacks 
Signal or target switches 
Tension stands 

CAR EQUIPMENT 

Armature and Axle Bearings 
Armature and field coils 
Bearings (Axle and Armature) 
Brush-holders and brush-holder springs 
Brake, door and other Handles 
Brake forgings, riggings, etc. 
Car trimmings 
Commutators 
Controller handles 
Forgings of all kinds 
Gear cases ( steel or mall. iron) 
Grid resistors 
Third-rail shoe beams and accessories 
Trolley poles (steel) and wheels 

,Columbia Machine Works & Malleable Iron Co. 
Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 

W. R. Kerschner Co., Inc., N. Y. Holden & White, Inc., Chlca~o F. F. Bodler, San Francisco 
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Atlanta's Arc Headlights 
keep a-burning because of 

"DELTABESTON" r·--··~ .. , 
Magnet 

Wire 

1 

If users of arc headlights com­
plain that the magnets burn out, 
ask 'em why they don't get rid of 
their troubles by using Delta­
beston 1\1:agnet Wire. 

Look at Atlanta! Uses Delta­
beston No. 18 Magnet Wire ex­
clusively for its luminous arc 
headlights because it has found 
that 

Deltabeston Magnet Wire Does Withstand 
Excessive Heat and Moisture 

Other Delta Products are Delta Tape and Delta Sheeting 

D & W FUSE CO. 
PROVIDENCE, R. I. 8 ... 
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SPRAY SPECIAL TIES 
Save Coal 

In the Plant 

The 
CENTRAL 

Spray Does It 
Save Labor 
in the Shop 

If you will install Spraco The Spraco Self-Cleaning 
power station specialties Paint Gun multiplies the ·out-
such as Spray Nozzles, put of a shopman just as the 
Spray Pond Equipment pneumatic tamper multiplies 
and Spray Air Washers for the output of a trackman. In 
steam turbines, you will addition to the saving in 
take an important step in man-power, this gun is su-
getting perior to the brush in 

More Value From Painting Parts Hard1 
Every B. T. U. · to Reach 

T'he Public Service Cor- One form of the Spraco Self-
poration of New Jersey, cleaning Gun weighing only 
the Pennsylvania - Long 1 lb., is made for the quick, 
Island Electrification, the rarented :::i.1:-'.l<.ACO economical coating of car 
New Orleans Railway and Nozzle bodies and parts, including 
Light Company and the Mahoning and brake - rigging, fenders, and whee 1 -
Shenango Railway and Light Company guards. As the Spraco Gun is not an 
are among many users of Spraco Power atomizer but a spray; it can handle any 
Plant S1~ecialties. of your present varnishes, paints and 

The Spraco Air \i\T asher for turbines not lacquers. 
only aids higher generating efficiency A variation of the Spraco Gun known as 
but also lengthens greatly the periods Model 5 will prove equally advantageous 
between shut-downs for clean-ups. for whitewashing walls and partitions. 

Spraco Products 

SPRAY ENGINEERING COMPANY 
Engineers for 

Spray Cooling Ponds, Irrigation Systems, 
Air Conditioning, Aerating Reservoirs, 
Odor Condensers, Gas Washing lnstalla. 
tions. 

93 FEDERAL STREET 

BOSTON, MASS. 

Manufacturers of 
Air Washers for Steam Turbine Generat­
ors, Spray Nozzles and Spray Pond Equip­
ments, Paint Spraying Apparatus for 
Bodies, Trucks and Fenders, Humidifiers, 
Asphalt Nozzles, Gas Washers, Park 
Sprinklers, Aerating Nozzles. 
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The New 
Consolidated 

Buzzer 

-the last word in simplicity and economy 
A child can take it apart and put it together again 

No Wearing Parts 
Special Resistance 
Trifling Current Operates It 
Circuit Opened and Closed in 

Interrupter-Not in Buzzer 
No Sparking at Push Button 
Approved by Nat. Board of 

Fire Underwriters 

The Consolidated way of placing 
t he overhead power supply at the 
command of the passenger in order 

to signal a stop is not only more 
logical than to depend upon a bat­

tery, but also far more satisfactory. 
To you a battery mean s a continuing 

expense for r ep lacement and u pkeep; 
while to your passenger s it means ex­
a speration w hen the battery fails to 
convev thei r wishes to the motor­

man. 

Consolidated Buzzers will give 

you r patrons the pleasant feeling of 

having their inten t ions promptly 
understood and promptly obeyed, 
while your men ,vill have the satis­

faction of avoiding argu ments with 

passengers and of maintaining their 
schedules with greater ease. 

CONSOLIDATED CAR-HEATING CO. 
ALBANY NEW YORK CHICAGO 
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No Matter What Type of Car You Are Running 
At no time in the history of electric railroading has so 
much thought been g iven to making car riding attrac­
tive than now. 
T his attract iveness lies largely in three things: More 

Service, Great er Schedule 
Speed and Better Seating . 

C.OPYRI Wt-l T ~C 

8 etter S eating comprehends as a matter of course the 
design of shapes and use of materials best suited for 
each class in that wide range of electric railway service 
which extends from the frequent-stop city car to the 
palatial interurban. But seen in a broader way, Better 
Seating also includes the 

R elation of Seat ing to Service and Speed 

T hus in several H ale and K ilburn types for city use 
certain features like the set-in back construction mean 
a respectable increase in the car capacity or ser'uice 
offered. 
Our specia lized experience in seating layouts enables us 
to co-operate effect ively with you to make the seating 
help instead of hinder the 

Quickest Rate of Passenger Interchange 

Hale 
Philadelphia 
Washington 

and 
New York 
Atlanta 
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Hale and Kilburn Seats Will Build Business for You 
Hale and Kilburn alertness to the tendencies of the 
times is proved by examining the types of seat s 
already in use on modern one-man safety and pay-as­
you-pass cars. 
For the one-man type, there is, for example, the 
No. rn8, in which simplicity, durability and convenience 
seemingly can go no furth er. 
The No. ro8 has only four parts: T he steel aisle wall 

Also on many Peter Witt Pay-As-You-Pass Cars 

Hale and Kilburn seating service is helping to make 
these cars the fastest ever designed fo r the rapid 
handling of passengers. 
Both the all -longitudinal seat cars and those with trans­
verse and circular seats in the rear are made to give 

Comfortable Riding for High-Acceleration, 
High Braking Service 

Kilburn Co. 
Chicago 
San Francisco 

Detroit 
Louisville 

end support , the hardwood framed rattan cushion and 
the hardwood framed rattan back. 
The waste of carrying needless dead weight in iron 
castings is eliminated, fo r the 
No. ro8 weighs but one-half 
of designs made without our 
s p e c i a l steel-pressing ma­
chinery. 

COPYRIGHTED 
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No Matter What Type of Car You Are Running Hale and Kilburn Seats Will Build Business for You 
At no t ime in the history of electric rail roading has so 
much thought been g i1·en to making car r iding attrac­
tiYe than now. 
This att ractivenes> lies largely in three things; More 

Service, Greater Schedule 
Speed and Better Seating. 

lfrttcr Scuti11g comprehend s as a matter of course the 
de,ign of shapes and use of mater ials best suited for 
each class in that wide range of electr ic railway service 
which extends from the frequent-stop city car to the 
palatial interurban. But seen in a hroader way, Brtter 
Scari11g al,o include< the 

Relation of Seating to Service and Speed 

Thus in several Ha le and Kilbu rn types for city ust 
certain features like the set-in back construction mean 
a respectable increase in the car capaci ty or scr.,iu 
offered. 
Our speciali,ed exµerience in $eating layouts enables us 
to co-operate effectiYely with you to make t he seating 
help in,tead oi hinder the 

Quickest Rat e of P assenger Int erchange 

Hale and Ki lburn alertness to the tendencies of the 
times is proved by examining the types of seats 
already in use on modern one-man ,afety and pay-as­
you-pass cars. 
For the one-man type. there is. for example, the 
No. 108, in which simplicity, durability and convenience 
seemingly can go no fur ther. 
The No. 108 has only four parts, T he steel ai,le wall 

Also on many P eter Witt Pay-As-You-P ass Cars 

Hale and Kilburn seating ,ervicc is helping to make 
these cars the fastest ever desi,E::necl for the rapid 
handling of passengers, _ 
Both the all-longitudinal seat cars and those w1tl~ tran$­
verse and circular seats in the rear are made to give 

Comfortable Riding for H igh-Acceleration , 
High Braking Service 

Hale and Kilburn Co. 
Philadelphia 
Washington 

New York 
Atlanta 

Chicago 
San Francisco 

Detroit 
Louisville 

end support, the hardwood framed rattan cushion ,111<1 

the hardwood framed rattan back. 
The waste of carrying needless dead weight in iron 
castin<>'s is eliminated, for the 
No. 1~ weighs but one-half 
of designs made without our 
, p e c i a I ,teel-pressing ma­
chinery. 
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Ticket Punches 

Have been adopt ed as 
S tandard on the leading 
electri c ra ilways and steam 
roads in the United States 
and fo reign count ries. 

Send for Catalog. 

BONNEY-VEHSLAGE TOOL CO. 
61 New Jersey R.R. Ave. 

Newark, N. J. · 
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A car without a 

JOHNSON 
FARE BOX 
is like a 
without a 
register 

store 
cash 

There's hardly a store, even in the smallest 
town, that hasn't an up-to-the-times cash 
register. 

If it pays a storekeeper to keep tabs on 
himself, how much more will it pay you to 
keep a check on others who are handling 
your money? 

While there are more than 10,000 Johnson 
fare boxes in use today, yet there are still 
thousands of cars in this country that are 
without this recognized embodiment of fare 
collection apparatus which 

Gets and keeps the money for the railway 
company. 

Won't you let us help you get all the 
money you are entitled to receive? 

JOHNSON FARE BOX COMPANY 
Jackson Boulevard and Robey St., Chicago 

50 East 42nd Street, New York 
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An Acre of Diamonds 
Have you ever heard Russell Conwell's famous lecture 

entitled, •'Acres of Diamonds"? He shows that the world 
is full of opportunities for the man who hunts them. 
Riches are to be found sometimes in the most unexpected 
places. 1 

Coal deposits excited no interest in the minds of our 
grandfathers until somebody discovered the possibilities 
of coal. E lectricity was useless to man until he finally 
recognized its ex istence and harnessed it up to do his 
work. It then became a tremendous forc e in the advance­
ment of civilization. 

You have a tremendous force for the advancement of 
your business in the "human nature" part of the men you 
employ. Your conductors are potential business getters. 
They are potential income protectors. They are potential 
advertisers of your business. If you depend upon your 
publicity agent only for the boosting of your business; if 
you depend for the protection of your fares on spotters 
and fare receptacles only and ignore the peculiar possibili­
ties of the human factor in this connection, you, as a rail-
road man, are missing your ''acre of diamonds." 

The Ohmer 
System 

Economy is the order of the day. Economy does 
not mean spending less money, but it means getting 
greater value for what you spend. If you have 
increased the wages of your employes and are not 
receiving from them greater efficiency, greater 
loyalty, and a higher standard of service, there is 
something wrong. 

We have assisted materially in bringing success to 
the electric railway business by solving the problem 
of the "human factor" as it relates to the conductor 
and his work, and the electric railway companies 
which are now maintaining success under adverse 
conditions are, almost without exception, our clients. 
They are "Ohmer System Companies." 

Let us analyze your local conditions and apply 
the results of our experience to your needs. It will 
cost you nothing to get our ideas. 

An Ohmer operating equipment adapted to either 
pay-within, pay-as-you-enter, one-man, or two­

man operation 

Ohtner Fare Register Colllpany 
Dayton, Ohio 

\ 
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For STRENGTH and 
DURABILITY 

Samson Solid Braided Cotton 
Bell and Register Cord 

should be on every car operated by a company which he­
licves in the conservation of material s and in true economy 
of m a intenance. 

The experience of the largest road s in the country shows 
that Samson Corel is more durable at less cos t than other 
material s, and is far more economical than common, 
roughly braided cord. 

Samson Rell and Register Cord is the same extra quality 
as Samson Spot Trolley Cord. 

Carried in stock in l\ r ahogany , Drab and White. Special 
colors made to order. Samples and full information are 
yours for the asking. 

Samson Cordage Works, Boston, Mass. 
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Useless Weight Means Waste 
of Coal and Money. 

This is True of Conduit Weights, Too! 

If every electric railway car in the United States was 
as light in weight per passenger as the 

BIRNEY-STONE & WEBSTER SAFETY CAR 

There would be a handsome reduction in the yearly 
total of 14,000,000 tons of coal for which the elec­
tric railways of this country are responsible. . 
One of the reasons why the Stone & Webster Safety 
Car is so efficient in weight is that it is conduited 
throughout with 

DURADUCT 
A durable, flexible conduit which is not only most 
economical in cost, but which saves hundreds of 
pounds per car as its weight averages only one-ninth 
that of metal piping. 
And the labor item for installation is a lot less, too. 
Duraduct needs no bending tools nor a husky helper 
to assist the wireman! 
There's no better time than now to let Duraduct 
help you protect your wiring at least first and con­
tinuing cost. 

TUBULAR WOVEN FABRIC COMPANY 
MANUFACTURERS ---PAWTUCKET, R. J. 
GENERAL SALES AGENT - A HALL BERRY 

71-73 Murray St., New York 9 So. Clinton St., Chicago 

rvon:'.!er" f:.7ectrlc Company Distributors For Canada 
u,,o,TEO 

January 5, 1918 . 
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EVERYTHING THAT 'You NEED-' IF 
IT'S ELECTRICAL-IN ONE BOOK-THE 

Wesrern Electr,C 
YEAR BOOK 

Keep it within reach when you are making up your esti­
mates and requisitions for new construction and main­
tenance work. 
The one uni fo rm set of list prices-the one basic discount 
-makes for ease in preparing estimates. 
One source~ too, for all your supplies means the one uni­
form , high standard that is characteristic of the line of 
Western E lectric Q uality Products. 
Consult our Year Book-then our nearest house. 

Wesiern E/ectr1c CompanY; 
INCORPORI\TE.D 

New York Atlanta Chicago St Lows San Francisco 
Buffalo Savannah Cleveland Cincinna ti O akla nd 
Newark Birmingham Indianapolis Kansas City Los Angeles. 
Boston New Orleans Detroit Omaha Seattle 
New Haven Charlotte Milwaukee Oklahom a City Portl and 

Philadelphia Baltimore Mmneapohs D allas Salt Lake City 
Pittsburgh Richmond St Paul Houston Denver 

EQUIPMENT FOR EVERY ELECTRICAL NEED 
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Like a 
Jt.t 

FlftSh-

I 
Touch this 

gate-
"'D own goes 

this guard 

Front End Accidents 
Are Made Impossible 

--"·· 

1'ouch the gate in front and 
clown comes the guard, pick­
ing up the person before the 
wheels ca n reach the body. 

A nd Providence Fenders, too, 
are built on the principle of 
'' instant action." Let us send 
you more information on this 
subject. 

The Consolidated Car Fender Co. 
Providence, R. I. 

General Sales Agent 

Wend ell & MacDuffie Co. 
61 Broadway, N . Y. 
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How a big man 
played an up-hill game cmd 

WON! 
When E. M. Paget took charge 

of the Sales Department of the 
Iliff-Bruff Chemical Company, 
Chicago, the problem was to 
market the product of a new 
concern in an already crowded 
field and at a time of great busi­
ness depression. 

It was freely predicted that he 
would fail within six months. 
But this man's back was to the 
wall. It was strictly up to him. 
He had to make good-How? 

The determination to win was 
there all right. But Mr. Paget 
realized that he had to have a 
broader business training to 
carry his determination thru. 

An enrolment for the Modern 
Business Course and Service of 
the Alexander Hamilton Insti­
tute was the answer to this 
question. 

So Mr. Paget enrolled. 
With the unfolding of this 

vast fund of business knowledge, 
he applied the first principles he 
thus acquired to his own busi­
ness needs. 

Slowly but surely one and all 
of the obstacles were overcome. 

smaller percentage of expense 
than the average sales depa r t­
ment. 

"This is due to methods, a 
great part of which was gath­
ered from your Course." 

What results training 
brings 

Here was one Sales Manager 
- one of thousands-who won 
out by absorbing basic fac ts­
by getting down to the bare 
fundamentals of business and 
fitting them to the job he had 
t o do. 

And, the answer? When Mr. 
Paget took charge of t he Sales 
Department, his salary was 
$3,600 per year. His earnings 
have now reached a point at­
tained by few Sales Managers. 

This man only one 
of many 

The same business informa­
tion which this man a pplied so 
successfully to his business is 
available, too, to you. If you 
own a business-if you a re an 
executive -if you hope to be an 
executive-you need this Course. 

The Alexander Hamilton In-
His knowledge was stitute gives you the best thought 

sound and experience of thousands of 
successful business men-brings 

And. Mr. Paget now says-"I it to you in the most practical, 
look back at the lean months we most interesting, easily readable 
had experienced, and when I • 
contrast the wonderful business form for absorption in your leis-

ure time. we are now doing, I know it is 
not enough to simply have a su- In the final analysis you and 
perior product, a well-managed every other man in business are 
factory and a loyal organization selling one thing-service. 
fired with push and energy. Every source that can be 

"One rnust understand the drawn on for the improvement 
of self-for the betterment of 

great business fundamentals. that product-is worthy of the 
He must know how and why cer-
tain methods have led to success, little time, the little effort, you 
while others, many of which we are obliged to give. 
are prone to almost unconscious- This same material which has 
ly adopt, spell only failure ." helped hundreds of other men to 

success will be yours to use as a 
He says further: " If the total guide to certain business growth. 

cost· of the Sales Department in 
any other line were figured The kind of men enrolled 
against the total cost of my de- Presidents of big corporations 

108 

along with ambitious young men 
in t heir employ. 

Among t he 65,000 subscribers are 
such men as A. T. Hardin, Vice-Presi­
dent of t he New York Central Lines; 
E . R. Behrend, President of t he Ham­
mermill Paper Co.; N. A. Hawkins, 
Manager of Sales, Ford Motor Co.; 
William C. D'Arcy, President of t he 
Assoc iated Advertising Clubs of the 
World; Melville W . Mix, President of 
the Dodge Manufacturing Co., and 
scores of other s equa lly prominent. 

In the St andard Oil Company 291 
men are enr olled in the Alexander 
Hamilton Instit ute; in t he Unit ed 
Stat es Steel Corporat ion , 450; in the 
Nationa l Cash Register Company, 
194 ; in t he P ennsylvan ia Railroad 
Compan y, 108; in the General Elec­
t ric Company, 300- and so on down 
t he list of the biggest concerns in 
America. 

f Advisory Council 
B usiness and educat ional a uthority of 

t h e highest sta nding is r epres ent ed in the 
A dvisory Counc il of the Institute. 

This Council includes Frank A. Vander­
lip, Preside nt of the Nat ional C ity B ank 
of New York ; Judge E. H . Gary, hea d of 
the United States Steel Corpora tion ; Joh n 
H ays Hamm ond, the emin ent e n gineer; 
J er e m iah W. J enks, the sta t istician a n d 
economist, and Joseph French Johnson , 
Dean of t h e N ew York U nivers ity School 
o f Commer ce. 

" Forgr"ng Ahead In 
Business" 

A car e ful r eading of t h e int eresting 112-
page book, "Forging A h ead in Business," 
which w e will sen d y ou fre e , w ill sh ow 
yo u h ow to prepare for t h e increasing 
numbe r of business oppor tu n ities that are 
hound t o come d uring the next few years. 

E v er y m a n a n d woma n with either a 
bus iness or a career to guide to b igger , 
s urer s uccess, should r ead this b ook. 
Simply fi ll out a nd send the coupon below. 

Alexander Hamilton Institute 
232 Astor Place, New Yorlt City ~ 

-- -- -- -- --- --- - -- ----- ~1 Send me "FORGING AHEAD " 
IN BUSINESS"- Free 

Name ......... . .......... ..•• . .. ..•...•.... 

Business 
A ndress 

Print H el'e 

partment, it would pr obably be are often enrolled fo r the Mod-
found that we are operating at~a ern Business Course and Service ~~;l;~~:~ .................................. . 
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International Fare 

Type C21 Combination 
Coin and Transfer 

Register 

On One­
Make 100 Per Cent Fare Col 
Two of the most pressing things that electric railways 

must do today is to 

Increase the income by getting more fares and getting 
full collection of fares; and 

Lower the outgo by cutting platform expense without 
cutting individual wages-which means the handling of 
more passengers per operator either with one-man cars or 
trains. 

W ith the coming of odd fares and zone fares it will be 
harder than ever for the conductor to 

Keep the Car Moving at 
High Schedule Speed 

And yet give proper attention to fare 
collection, unless he is provided with every 
availab le mechanical aid t o reduce labor. 

For straight 5-cent fares on one-man 
double-end cars you may like best the 
International C16 Fare Box if the service 
is light and a separate register is available 
for use in connection wi th the box. 

On single-end cars where frequen t re­
moval of coin registers from end t o end 
of the car is not required the International 
ClS Coin Register is preferable, because 
tl-ie operator does not have to work two dif­
ferent machines or worry about conse­
quent discrepancies between Box and 
Register readings. The Cl 5 furnishes in 
one machine both visible and audible regis­
tration. 

Type 
ClS 
Coin 

RP-gister 

The International Register Company, 
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Collection Devices 
Man Cars 

lection a Physical Possibility 
For One-Man Cars on Short Headways 

The Jnternational C26 Coin Register with motor drive, 
which greatly lightens the duties of the conductor, is still 
better, as then only will it be possible to combine the collec­
tion of all fares with little or no loss of schedule speed. The 
motor-driven type avoids loss of car hours just as well as it 
a voids loss of fares. 

Type Cl6 Fare Box 

Cash Side Type Cl 7 
Coin and Metal 
Ticket Fare Box 

For One-Man Cars with 
Mixed Fares 

Such as cash and tran sfers, or cash and 
tickets, the International C~l, hand-oper­
a ted 1 will h 11 the bill for light service, and 
the C26, motor-operated, for heavy service. 

For one-man cars using cash and metal 
ticket fares, the International Type C17 
Fare Box, or the International Type C14 
l\1etal Ticket and Coin Register is avail­
able, either hand or motor-operated, an,d if 
trans£ ers are used, the Type C20 Inter­
national Coin, Metal Ticket and Tran sf er 
Register. 

Finally, on light nms where a small percent­
age of paper tickets are received, a combination 
of counting Fare Box and non-counting ticket 
receptacle is in use on one-man prepayment and 
postpayment cars. 

The motor-driven machines are especially 
advantageous on single-end cars (or · double-end 
cars operated over loop terminals) ; as such cars 
make unnecessary the duplication of the motor 
part or the carrying of the equipment by hand 
when changing ends. Type C14 Coin and 

Metal Tickd Register 

15 South Throop Street, Chicago, Ill. 
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Collection Devices 

Type C21 Combination 
Coin and Transfer 

Registe r 

On One- Man Cars 

Make JOO Per Cent Fare Col lection a Physical Possibility 
T f ti St Pressino- thina-s that electrie railwavs 

\\' O o 1e mo "' "' . 
must do today is to For One-Man Cars on Short Headways 

I ti l·ncome b)' rrettin o- more fa r es a nd getting ncrease 1e "' "' , 
full eollection of fa res; and 

L ower the outgo by eutt ing platform expense w~thout 
cut ting individua l wages-which m e~ns the han dling of 
more passengers per operator either vn th one-man cars or 
trains. 

W ith the eoming of odd far es and zon e fa res it will be 
harder than ever for the eonductor to 

Keep the Car Moving at 
High Schedule Speed 

And )'et o·ive proper attention to fa re "' . collect ion , unless he is provided w ith every 
avai lable m echan ieal aid to r cduec la_bor. 

For straight 5-eent fa res on one-man 
double-end ea rs you may like best the 
Interna tiona l C16 Fare Box if the service 
is light a nd a separate reg ister is available 
for use in connection with the box. 

On sing le-end ears where frequen t re­
moval of coin registers fro m end to encl 
of the ear is not required the Interna tional 
Cl S Coin Register is prefera ble, because 
tlie operator does not have to work two dif­
ferent m achines or worry about eonse­
quent discrepa neies between Box and 
Register r eadings. T he C lS furnishes in 
one m achine both visible and audible r egis­
tration. 

Typ• 
CIS 
Coin 

R.-gute, 

'l~he J nternati_o nal C26 Coin l{egist er with motor drive, 
which g reat ly lig htens the d uties of the conductor is s till 
bet ter , as t hen only will it be possible to eombine th~ collec­
tion of a l) fares wi th li!tle or no loss of schedule speed. The 
motor-driven type avoids loss rif ear hours just as well as it 
avoids loss of fares. 

Type Cl6 Fare Box 

Ca.h Side Type Ct7 
Coin and Metd 
Ticket Fare Box 

For One-Man Cars with 
Mixed Fares 

Sueh as cash and transfers, or cash and 
tick ets, the f11te rnatio 11a l C~l, hand-oper­
ated. \\'i ll fil l the bill fo r light serviee, and 
t he C21l. motor-opera ted, fo r heavy ser vice. 

Fo r one-man ca rs using cash a nd m etal 
t icket fa res, the International Type Cl7 
Fare Box, or the Interna t iona l Type C l4 
Metal Ticket and Coin Reg ister is avail­
able, eit her ha nd or m otor-operated, and if 
tra nsfers a re used, the Type C20 I nter­
na tional Coin, Meta l Ticket and Transfer 
l{ egistcr. 

Finally, on lig ht runs where a small percenl ­
ag-e of paper ticket!, are received, a combination 
of counting Fare Rox and non-counting ticket 
receptacle is in use on one-mari prepayment and 
pos tpayment ca rs. 

The motor-driven machines are especially 
advan tageous on sing le-end cars (or ·double-end 
cars operated over loop termina ls), as such cars 
make unnecessary the duplication of the motor 
part or the carrying of the equipment by hand 
when chang ing ends. 

h 
Type Ct4 Coin and 
Metal Tickr..t Regiater 

The International Register Company, 15 South Throop Street, Chicago, Ill. 
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In tern a tional Fare Col 
On Two-Man Cars 

Make 100 Per Cent Fare Collection 

Type C20 Coin, 
Metal Ticket and 
Transfer Register 

On the electric railway of the early future we may ex­
pect to see new two-men cars only on lines which are 
extremely busy in themselves or which operate in large 
part over congested routes. Further, wherever possible, 
such busy lines will be operated in connection with 

Prepayment Stations and Motor-Driven 
Registers 

Bec~use practically perfect fare collection. 
and enormous saving in time and reduction 
in track congestion are thus assured, as 
proved by the Boston Elevated Railway's 
success with International motor-driven sta­
tion registers. 

It ,vas also Boston that proved that where 
the fares must be collected on cars of heavy 
traffic the only sati sfacto ry ,vay to do so is to 
use Internat ional motor-driven coin regis­
ters because 

Motor-Driven Registers on the Car 
Give Maximum Revenue 
Collection and Maximum 

Mileage Revenue 
Hitherto International motor-driven reg­

isters have been availa ble only in the Boston 
C 25 and 26 coin and transfer types and the 
ca sh and metal ticket types named in con­
nection with one-man cars. Now we are pre­
pa red to announce the early installation of 
an entirely new type, the C 29. 

Motor• , 
Dt"iven 

Type C25 
Coin 

and Transfer 
Rt-gisler 

The International Register Company, 15 So 
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ection Devices 
or Trains 

a· Physical Possibility 
Three Hundred International 

Motor-Driven Registers to Handle 
Cash, Paper Tickets and Transfers 

Toledo Railways & Light Company 

In this International machine specially designed t o 
meet the most exacting demands of efficient fare col­
lection on short headways: 

The same hopper receives both cash and paper 
tickets-hesitation and mistakes by passengers are 
therefore eliminated. 

The cash is counted on the totalizer and registered 
on the register automatically w hereupon it is available 
to the conductor for change. 

The tickets are mechanically separated from the 
coins in a motor-driven drum. A n endles s belt pre­
vents choking or stoppage no matter how rapidly the 
tickets are deposited . Tickets a re registered by operat­
ing a pedal. Aft er mutilation they enter a locked com­
partment. 

The ticket compartment is protected with both a 
cylinder lock and a g lass signature seal. A separate 
box in this compartment receives any quarters and 
half dollars that may be deposited by mistake; also 
all pennies deposited. 

The transfers are collected directly by the conductor 
and registered by means of a separate pedal. 

Metal Tickets May Also Be Motor-Counted 
In this machine by making certain changes whereby all cash and metal 

ticket fares would be shown on the cash register but a separate totali ze r 
would permit classification. 

From One-Man Car to City Trains 
Comprehends a wide range of service, but for practically every step in 

that range there is an International device which meets exactly your local 
combination of fare and traffi c factors. If not, we are ready to make some­
thing that will. 

h Throop Street, Chicago, Ill. C29 Motor-Driven Coin, Paper 
Ticket and Transf;r Register 
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International Fare Col lection Devices 
On Two-Man Cars 

Make 100 Per Cent Fare Collection 

Type C20 Coin, 
Metal Ticket and 
Tran&fer Register 

O n the electric ra ilway ni the early futur e w e may ex­
pect to sec new two-men cars o nly_ o n lines w l_1ich are 
extremely busy in themselves or which operate 1n largl' 
pa r t over congested rou tes. F ~1rth er, wl~er eve_r possible. 
such busy lines wi ll be opera ted 111 co nnect1011 w it h 

Prepayment Stations and Motor-Driven 
Registers 

Dccause practically perfect fare co ll ectio n. 
an d eno rmous saving in time a nd reduction 
in t rack congestion ar e thus assured, as 
proved by the Boston E levated Rail way's 
success with I nternat ional m nto r-driven sta­
tion registers. 

It was a lso Boston that proved tha t w here 
t he fa res must be collected on car s of heavy 
traffic th e o nly sat isfactory way to do so is t o 
use Interna tiona l motor-driven coin regis­
ters because 

Motor-Driven Registers on the Car 
Give Maximum Revenue 
Collection and Maximum 

Mileage Revenue 
Hitherto Interna tional motor-driven reg­

is ters ha ve been available only in the Bost o n 
C 25 and 26 coin and tra nsfer ty pes a nd the 
cash a nd m eta l ticket types n amed in con­
nection with one-man cars. Now w e are pre­
pa red to announce the early inst a llation of 
an entirely new type, the C 29. 

Motor 4 

Driven 
Type C25 

Coin 
a nd T ran1fer' 

R"gisler 

or Trains 

a· Physical Possibility 

Three Hundred International 
Motor-Driven Registers to Handle 
Cash, Paper Tickets and Transfers 

Toledo Railways & Light Company 

In this Internat io na l machine spccia llv desio-ned to 
meet the m ost exacting- dema nds of efficient f~re c0 I­
Iectio n on s hort headways: 

. T he sam ~ h~pper recei:1cs both cash and paper 
t1ckets-hes1tat10 11 and mistakes by passengers are 
therefore eliminated. 

The ca s_h is cou nted ? n the totalizer and registered 
on the regist er automat1cally whereu pon it is avail ahle 
to the conduc tor fo r change. 

?-'he_ ti ckets arc m ec hanically separa ted fro m the 
cams Ill a ~no tor-clriven d ru m. J\n end less belt pre­
v_ents chokmg or stoppage no m atter how rapidlv the 
~1ckets are de p~sited. -~ick~t a rc regis t ered by op.erat ­
mg a peda l. After mutilat10n the,· en ter a locked com-
partm ent. · 

~ he t icket compartm en t is protected with both a 
cylm_cler !?ck and a g lass signa ture seal. A separate 
box m tl11s compartment receives a ny qua rters a nd 
half do llars that may be deposit ed bv m istake; a lsn 
all pennies depos ited . · 

T he tran sfers a re coll ected d irect ly by t he conductor 
and r egis t ered by means of a sepa rate peda l. 

Metal Tickets May Also Be Motor-Counted 
. In this machine by mak ing certain changes whereby all cash and metal 

ticket fares would be shown on the cash register but a separate totalizer 
would permit classification. 

From One-Man Car to City Trains 
Comprehends a wide range of service, but for practically every step i11 

~hat ~an~e there is an International device which meets exactly your loca l 

l
o:nb111ation o f fare and traffic factors. If not, we are readv to make some-

l ung tha t will. · 

The International Register Company, 15 Sou th Throop Street, Chicago, Ill. 

107 

C29 Motor•Driv~n Coin. Pape.­
Ticket and Transf; r- Reg illcr-
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i t:: D ~ ~ V) ~ ~ 

~ 
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~ J er: " See how (:) ~ ~ ~~ 

• • 12 07 
easy 1t 1s 

53 3 19557 4439 

to check the 
~n orr Miles Cash 

45 2;.: I/- 44 
45 22 I/ 44 
45 2?. 

war tax 61 30 
71 35 

with the 
71 35 6 70 

I 71 35 6 70 
l 2.1 •o 20 ., 

9 4 8 

Bonham ' 27 15 26 
I 27 15 26 
I 4f.:. 22 I/- 44 
J 45 22 JI. 44 

Traffic 
9 61 26 //- 52 
9 61 26 
9 St ae 
9 71 ~' 

Recorder 9 71 a, 
9 3? 12 2~ 

21 6J 20 .3 40 
21 GI 20 J 40 
21 45 12 

N o specia l war tax checks. 2 1 4e 12 24 
N o extra w or k fo r conduc-

1
2 1 71 25 
2 1 71 25 

tors. 21 7,1 25 ti. e;o 
Less than one minute r e- 21 33 6 12 

" quired by checker to enter 21 33.. 6 12 

and add war tax. 
27 4f 9 
2.7 45 9 18 

This is only one of the many 33 71 f9 3 38 
reason s why you should have :33 61 14 28 
Bonham Traffic Recorder 33 61 14 11-S 

Service. 
33 61 14 
~3 45 6 12 
33 45 6 
O'◊ 45 G 

The Bonham 12 07 53 3 19579 44435 
~ 6,./~,c~d.t_. 2Z 37 

Recorder Miles 65-6 

Company 
Cash 7. //-6 

WorTox . q.5 

To -to/ Chorqe to Conducfor -# T. 9 I 
Hamilton, Ohio Tickets 6. 2?-

.. . -. Total Revenue$ 13. 70' 

• 
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... -
Every Kilowatt-Hour of 

Electrical Energy You 
Save Means 

4 LBS. OF COAL SAVED! 

That means not only FUEL CONSER­

VATION, but 

$63.00 SAVED 
ON EVERY STANDARD CITY 

CAR PER HEATING SEASON 

if the electric heaters are regulated by 

means of UTILITY Thermometer Con­

trol. 

And the saving on smaller cars will he 
in propor t ion . 

\\TRIT E FOR DETAILS 

Railway Utility Company 
151 West 22nd Street CHICAGO, ILLINOIS 
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Commutators and 
Controller Parts 

are g uaranteed interchangeable with standard design. Commutator 

segments and controller fingers are made of hard-drawn or drop forged 

copper_ Best grade of Canadian amber mica is used for all commu­

tator insulation. Finger springs are made from our special alloy 

phosphor bronze. Special parts made to order. All standard parts 

shipped from stock. 

Trolley Wheels 
are made from tough, durable bronze-no scrap used. Machined on 

specially-designed machinery that makes possible a " just right" job_ 

The accurate balance of Eureka wheels insures true running wheel 

and -giYes g reater mileage with a minimum amount of wear on wire. 

Line Material 
is made from uniformly tough and durable metal mixed in our own 

plant_ In order to obtain a tight and smooth clinch, Eureka ears for 

round ,nre are cast solid_ The grooves are milled centrally ,,-ith 

practically no va riation in thickness of clinching v,,alls- This makes 

soldering unnecessary when E ureka ears are used. If so ordered, 

E ureka ea rs are furni shed tinned. All Eureka standard ears for 

rou nd and figure 8 wire carried in stock for immediate delivery. 

Bulletins on Eure ka Controller Parts, Commutators, Brushho ld ers, Trolley 

W heels_ and Line Material Gladly Sent o n Request. 

A ny or all are y o urs fo-.- the asking. 

THE EUREKA COMPANY 
North East, Pennsylvania 

January 5, 1918 
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Interior view of one of 26 new cars just put into service by the 
South Covi_ngton & Cincinnati Street Railway. Note the smooth, 
neat surface of the headlining. 

N evasplit Headlinings 
''N evasplit" is, first of all, a wood fibre. 
It won't warp or shrink, it has no grain, so will not split or 

"check." Its smooth, even surface takes paint readily. 
"Nevasplit" is waterproof and of minimum conductivity. It is 

absolutely uniform in texture. "Nevasplit" is NOT veneered lum-
. her but wood fibre in the highest form of refinement, possessing 
constructional features and beauty of appearance that make its 
us~ an essential for headlining, insulation roofs and interlining of 
cars. 

To specify "Nevasplit" means a positive saving of money. 
Let us send samples of "Nevasplit" so you can see with your 

own eyes the advantages of this material for YOUR cars. 

The Keyes Products Company 
120 Broadway, New York 

NEW YORK ITALY 
American Traffic Co. 

111 

W. R. Kerschner Co., Inc., 
50 Church St. 

CHICAGO 
J. E. Simons 
Fisher Bldg. 

SAN FRANCISCO 
Ford & Geirrine 

Merchants' Exchange Bldg. Via Capuccini, No. 4, Milano, Italy 
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ARE 

• 

YOU GETTING FULL 
Trade -Mark 

BOUND BROOK 
Reg. U. S. Pat. Office 

OIL-LESS BEARINGS 
Here is a table of the wheel and bushing 

mileages obtained by various users of Bound 
Brook Bushings, which shows a most astonish­

ing range of life despite the fact that Bound 
Brook Graphited Oil-less Bushings are abso­
lutely uniform and are noted for the consistent 

individual mileage they give for any one com­
hina tion of service characteristics. 

Wheel 
Dia., Wheel Bushing Tension Amperes Compositio n , 

Inches Miles Miles Pounds Carried per Cent 

Railway No. 1-City 4 8,600 8,600 25 200-250 89 Cu; 10 Tin; 

Suh. n 

Railway No. 2. 6 
Railway No. 3. 

Railway No. 4. ,) 

Railway No. 5. 41,1 

Railway No. 6. 4 

1 Anti. 
8,600 8,600 30 400-500 89 Cu; 10 Tin; 

1 Anti. 
29,000 10,900 22 2oo-400 Special 

9,000 98% outlast 20 500 88 Cu; · 10 1'in; 
the wheel 2 Zn. 

15,000 15,000 or 22-25 400 Special 
more with 

better inspection 
6,500 Equal with 20-24 300 Special 

better inspection 
27,63~ 27,633 25 Special 

Bound Brook Oil-less Bear 
~lllllll!illllllllllltlillll1111111illllll llll! ll lll llll llllilll lllll1l1i11 111 111 11111111 111 11 1111111111111~il1111111111ii111illllllllllllllllll llllllllllllllllllllllllllllllllllllllllllll lllllllllllll llllllllllllllll llllllll lllll lllllllllllllllllllll llllllllllllllllll lllllllllllllllll '.l lllllllllllflllllllllll!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllll lll llllffilllllilllllllllllllmllmlll1 



January 5, 1918 ELECTRIC RA ILWAY JOURNAL 

jm111111111111m1111m1 11111111111111 m1111111111111111Jll ll ll lll lll ll[lijllJ!l~l lllllllllllllllllllllll ll llllllrllllllllllllllll ll !l llll lllllllllll lllil!l !l lllllllllllllllll!lllllllllllll ll lllllll ll lllllllrllllllll !I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ,·1· 11111111· '! jl 'illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 1:1ill111111111111111!1111111: !•llllllllllll 1!'
1
' ,;i i :i' 

' ~:,' .. ~ iji1~.~ 

MILEAGE OUT OF YOUR 
GRAPHITED 
FOR TROLLEY WHEELS 

All of the railways in this table operate at 
practically the same speeds except where 
suburban service is noted . Yet observe that 

Bushing life ranges from a minimum of 8,600 
to a maximum of 27,633 miles or more ; and it 
would seem from the other factors noted that 
peripheral speeds, currents and tensions are 
not determining factors. 

It seems significan t , however, that those 
railways ·which are using short-life comp osi ­
tion trolley wheels also get a short li fe for the 
bushing; while those using long-life wheel" 
find the bushing perfectly capable of lasting 
as long as the wheels. 
-Isn't part of the answer to be found in the 
application of better maintenance of line and 
of current-carrying equipment on the car? 
We should be glad to have similar records 
fro'm you because-

We don't want Bound Brook Oil-less Bear­
ing service to stop with our delivery of the 
product to you. We vvant to know just w hat 
results you are getting and under what condi­
tions of operation, so that we can help you t,, 
get m ore miles per bushing on your property 
and perchance improve the bushing for all 
properties. 

ing .Co., Bound Brook, N. J. 
;1 111111111111111111111111111111111111 111111 111111111111111111 1111111111111 mm1 11111111 111111111 111111111111111111 1111111,lili,l,·1 ·lllilllllllllllii lllll l!ll!!!illllllllillllllllllll!llllillllllllllll1l1llllllllillllillllllllllllllllllllllllilllllllllllmllllllllllllllllllllliil11iil1llllllllll1illllllllllllllllll1i1iiilllllilll1111111111111111111ll1·''ll• 11 
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YOU GETT1~_9 FULL MILEAGE OUT OF YOUR 
·soU~RS.PnBcROOK GRAPHITED 

OIL-LESS BEARINGS FOR TROLLEY WHEELS 
Here is a table of the wheel a nd bushing 

mileages obtained by various users of Bound 
Brook Bushings, which shows a most astonish­
ing range of life despite the fac t tha t Bound 
Brook Graphited Oil-less Bushings are abso­
lutely unifo rm and a re n oted for the cons istent 
individua l mileage they g ive for any one com­
bina tion of service characteristics. 

- ---- -----
Wheel 
Dia., 

lcches 

Rai19.·ay No. l~ity ~ 

Sub. 6 

Rail9i1ty No. 2. 
RailwayNo .. 1. 

Railway No. 4. 

Rail\\'ay No. 5. 

Rail9i•ay No. 6. 

IVbeel Bushing 
Miles ~liles 

Ten.,ion Amperes Composition . 
Pounds Carried per C.nt 

S,600 8,600 25 200-250 89 Cu; 10 Tin; 
I Anti. 

8,600 S,600 30 10!hloo 89 Cu; IO Tin; 

29,000 
9,000 

10,900 

98%outlast 
the wheel 

22 
20 

15,000 15.000 or 22-25 
more with 

better inspection 
6,500 Equal with 20-24 

better im;pection 
27,fi.'l.1 27,633 25 

I Anti. 
200-400 Special 

500 88 Cu; 10 '!'in; 
2 Zn. 

400 Special 

300 Special 

Spcciol 

A 11 oi the railways in this tabl e uperate at 
practica lly the same speeds except ,vhere 
suburba n service is noted. Yet observe that 

Bushing life ranges from a minimum ofS,600 
to a maximum of 27,6.33 miles or mor e; and it 
would seem fr om the o ther factors noted that 
jJer1phera l speeds, currents a nd t ensions are 
not det ermining factors. 

It seems signifi cant , however, that those 
ra ilways which arc using shor t- li ie com posi­
tion trolley wheels al so get a short life for the 
bushing; while those using long-life whee]-, 
fi nd the bushing perfectly capable of last ing 
as long as the w heels. 
-Isn't part of the answer to be found in the 
application of better main tenan ce of line an d 
of current-ca rryi ng eq uipm ent on t he car ? 
We should be g lad to have similar record s 
fro·m you because-

We don' t want Bound Brook O il- less Bear­
ing ser vice to st op w ith our delivery of the 
product to you. vVc want to know just what 
results you a re getting and under w hat cond i­
tions of oper a tion , so that we can help you tn 
get m ore mi le's per bushing on vour property 
and perchance improve the bushin g for all 
properties. 

Bound Brook Oil-less Bear ing .~o., Bound Brook, N. J. 
t''"m

1
r11J11J111rnimim1:111'mJ11J111iir11l!llili 1illi:'.lllJW11,;;w.,rnrn,i!lilu[~:rnu•1umm:111imffi!llllibi1i1,1 .. 1, ai11iJW1mmm1111111illll'lli!t'tb1.; 1·iu' • ·· ' 
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19 17 has been a year of unprecedented strain. 
1918 will find every difficulty intensified and new ones heaped 
upon you. 
Are you prepared to meet them? 
V-K Trolley Equipment will help mightily. It saves current­
saves labor-saves renewal expense-saves overhead. 
There's no time to lose. Ask us how and why. 

Write today for catalog a11d full particulars. 

More-Jones Brass & Metal Company 
3134 No. Broadway, St. Louis, U~ S. A. 
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Facts 
Are Stubborn 

Things 
They refuse to be shovc<l into the 

background 
The fact that users of gasoline motor 

trucks are paying nearly 30 cents a gal­
lon for fuel-

The fact that to this expense rnu , t be 
added the cost of lubricating oil-

The fact that with electrically driven 
vehicles the cost for propulsive force is 
nearly nothing because the batteries can 
be charged at night during low-load 
periods-

The fact that two dollars' worth of 
grease (no oil) lubricates a G.V. Elec­
tric Truck for a year-

These facts cannot be discounted. 
They prove conclusively the economies 
that can be effected by using G.V. Eiec­
tric Trucks. 

Other reasons-facts-why G.V. Elec­
tric Trucks should be used, are : 

T ires last 25% longer; long life; 
min imum labor and repair costs ; ample 
mileage per charge; nothing to freeze 
in cold weather. 

Sen d for catalog J-82 showi11g our 
6 models. 

G. V. Electric used by Holyok e Stree t 
Railway Company 

General Vehicle Cotnpany, In~. 

•

. . General Office and Factory : • . 

. Long Island City, New York 



ELECTRIC RAILWAY JOURNAL January 5, 1918 

. 
·------..1":;,..."-... ......... - ....--=-- Owners of w. ,-

1,: 

" SHALL WE BE MORE 
TENDER WITH OUR 
DOLLARS THAN WlTH 
THE LIVES OF OUR 

SONS?~--

LIBERTY LOAN BONDS 
of •::;;::it? of 1917 

BADGE OF HONOR 

Every LIBERTY BOND 
is a shot 
ata U BOAT 

Ofe United States Government desired immediate nation­
wide publicity in electric cars. The existence of COLLIED 
SEUVICE made it possible to meet perfectly this great 
need of the Government ~ '1~ 

8~<!./-~ 

~t--r i,· · · Our Boys 
in the Trenches 

-is there anythini they need 
that you wouta not 5ive 
them? Every 

elIBERTY BORD 
~~"':.''.,';; YOU buy helps ~em WIN 
o, ••••• the War. Buy more liberty Bonds! 

~ 
HELP 
STRIKE.OUT 
MILITARY 

~ AUTOCRACY! 

Every LIBERTY 
BOND You buy 
Helps Win the War 

Every man who shoulders 
a gun risks his all for 
his rountry. What are YOU 
sacrificing to bacl,him up? 

Every 

lIBERTYBoND 
you buy helps win the War/ 
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Generous, Substantial 
Support 

1s what we enjoy at the hands of the pro­
gressive manufacturers of car or mainte­
nance equipment, for whom· we are exclu­
sive Eastern agents. 

The high standard of their products is a 
good, solid foundation for the uniform sat­
isfaction of our customers. 

We solicit correspondence relative to the 
products of any of these firms and will be 
pleased to answer questions relative there­
to. Literature on request. 

THE COLUMBIA MACHINE WORKS & MALLEABLE IRON CO. 
Brooklyn, New York 

Railway Supplies, Shop Machinery and Estimates on Steamship Supplies 

THE CINCINNATI CAR COMPANY 
Cincinnati, Ohio 

Electric Traction Cars 

THE CATSKILL FOUNDRY & MACHINE WORKS 
Catskill, New York 

High Grade Gears and Pinions 

THE KEYES PRODUCTS COMPANY C. I. EARLL 
New York, N. Y. New York, N. Y. 

Nevasplit Car Headlining and Panels Trolley Catchers and Retrievers 

THE ALBANY CAR WHEEL COMPANY 
Albany, New York 

Chilled Tired, Cast Iron Car Wheels 

117 
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Miller Trolley Shoe 
Adopted by 

Atlantic Shore Line 
Add another to the big and 

g rowing li st of M iller Trolley 

Shoe users. 

The A tlantic Shore Line 

Railway, the famous Maine 

Coast Railway south of 

Portland, has recently 

p u r c h a s e d thirty 

shoes, the wearing 

inserts costing 7 5 

cents each, or 

Half the Cost of 
Trolley Wheels 

Note the accompanying view of a 

tria l shoe photographed after an 18,-

000-mile run under No. 00 wire-and 

still good for weeks. A 5-in. trolley 

wheel under the same conditions aver­

aged only 7000 miles. 

Become a user of the Miller Trolley 

Shoe if you want economy and cer­

tai nty m overhead collection of cur­

rent. 

Miller Trolley Shoe Co., West Newton, Mass. 
SPECIAL REPRESENTATIVE: Holden & White, Inc., Chicago 

SALES REPRESENTATIVES 

• Alfred Connor, 
»enver, Col. 

T. C. White & Co., 
St. Louis, Mo. 

S. I. Wailes, 
Los Angeles, Cal. 

F. F. Bodler, 
San Francisco, Cal. 
W. F. McKenney, 
Portland, Oregon. 

W. :M. McClintock, 
St. Paul, Minn. 
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Additional Evidence 
The merits of the "Light-One-Man" unit are thoroughly recog­

nized: it is superfluous to add any word to what Mr. Roslington says. 

CAPITAL $250,000,00 

GEORGE ROSLINGTON, PIIE:!IIDtNT 

LLOYD STURG[S,S[CJIUAIIY 

J4r. Geo. 1. Kippenberger, 

ALBUQUERQUE, NM, 
Deoember 3rd, 1917. 

Speoial Sales Agent St. Louis Car Co., 
saint Louis, Missouri. 

Dear Sir: 

lleplying to your inquiry regarding the trucks supplied on your 
laet delivery ot light weight car■, l beg to advise that these 
have been ill continuous operation since their arrivtal; and we 
have had absolutely no trouble or breakagee ot any kind in 
OOIJilection With them. 

'rb8 riding qualities are excellent, and l do net th1lllc could b1 
improved upon, although our experience very olearly allows that 
it is absolutely neoeeaary to maintain the track in first clas1 
oondition, in order to operate light weight car■ with any satie­
faotion either to the Compaey or ite patrone. 

l might add that at the time of the delivery ot these la■t cars 
we la.ad a recruiting camp at one of our terminals, Which taxed 
our capacity to the utmost. Every night tor 11.x week■ these 
care with a seating capacity ot twenty-siJt, and a w~ight of not 
to exoeed thirteen thousawl po'tlnds, carried f'rom sixty to ninety 
able bodied men passengers up and down a ~ grade • 1¼ miles 
long. Of course, this traftio only existed trom seven to light 
and trom ten to eleven P.M. 

During the last month the camp wae in Albuquerque we carried 
oTer 150,000 passellg8rs, exclusive ot transfer■, on our eight 
miles ot track with twelve ot your light weight care and two old 
green care, which were in operation not to axoeed six houre a 
week each. Dl.lring that period we did not have one personal 
accident, alld a very small amount ot car repair1J was neces sa~. 

TR.To 

WE HAVE BUILT THREE 
LOTS OF THIS TYPE FOR 
City Electric Co., 

Albuquerque, N. M. 

REPEAT ORDERS 

HA VE BEEN EXECUTED 

FOR 

Aberdeen Ry. Co., 
Aberdeen, S. D. 

Kankakee Elec. Ry. Co., 
Kankakee, Ill. 

Lewiston-Clarkston T. Co., 
Clarkston, Wash. 

St. Louis 
Car 
Company 

119 



] 20 ELECTRIC RAILWAY JOURNAL January 5, 1918 

Gurney Ball Bearings 
3 70 watt- hours= 1 pound of coal 
A recent calculation by \V. D. 

Bearce shmv s that fo r general pur­
poses it may be assumed that 2,½ lbs. 
of coal are required to produce I kilo -

. •. 
' :i' ., --~ _,.' 

watt-hour at the bus-bar. Add IO per 
cent to cover line losses and you find 
that every time you can save 370 watts 
at the motor you save a pound of coal 
in the boiler room. 

On e -Ma n Ca r built by A m e ri can Car 
Company fo 1- Ston e & ·webst er. 
Equipped w it h Gurney Ball Bearings ' 

) n m ot or >' a nd main journals . 

Gurney Ball Bearings are now standard equipment 
on all Stone & Webster Birney Safety Cars 
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Save Coal 

ELECTRIC RAILWAY JOURNAL 

Het of 12 Gurney Bea rings for One­
Man Car. Two bearings are u sed 
for each journal box a nd two for 
each motor. 

Ball Bearings save 
at least 10 per cent 

It is genera lly conceded that ball bearings on motors and journals 
will reduce t h e power consumption about 14 per cent , and it is 
certainly safe to assume that the saying will be n ot less than ten 
per cent ( exclusive of current u sed for heating and lighting). 

On your heavy cars which consume 370 watt-hours per car mile. 
Gurney Ball Bearings will save a pcfnnd of coal for every ten G tr­

miles. 

Other advantages of Ball Dearing J ournals and 1[< >tors a re 
elimination of hot boxes and fallen armatures, perfect a lignment 
of gears, reduced inspection and lubrication expense. 

Our Engineers will be glad to recommend suitable bearings fo r 
your equipment. 

Gurney Ball Bearing Co. 
Conrad Patent Licensee 

Jamestown, N. Y. 

12l 
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Gurney Ball Bearings Save Coal 
3 70 watt• hours= 1 pound of coal 
A recent c;ilculation by \\'. D. 

Bearce shows that for general pur­
poses it may be assumed that 2)/2 lbs. 
of coal :ire requirer! to produce I kilo-

watt-hour at the bus-bar. Add 10 per 
cent to cover line losses and you find 
that every ti111e you can save 370 watts 
at the motor you ~ave a pound of coal 
in the boiler room. 

O ne-.Uan !":lr l111l1t hy .,\mcrlcn11 Car 
c::om_rnn;,: ro1· !·Hon,• ~ \\·ebster. 
~•. qu11,11e <l wllh , :urne~• Bran BenrinJ;:i 

:Ill motor ... n11cl lllllin jonrnalx. 

Gurney Ball Bearings are now standard equipment 
on all Stone & Webster Birney Safety Cars 

• 

,---- -----------------------, 

Ball Bearings save 

Set o( 12 Gurney Bearings tor On&­
M:'ln Car. T~•o benrinJ;s are us:ed 
fflr each journal box and two tor 
PRCh motor 

at least 10 per cent 
It is generally conceded that ba ll bearings un moturs and journab 

will reduce the power cons11111 ption about 1-t per cen t , and it is 
certain ly safe to assume that the !>aying wi ll be not less than ten 
per cent ( exclusive of current used fo r heating and lighting). 

O n your heavy cars which consume 370 watt-hours per car mile, 
Gurney Ball Dearing-s will qvc a pound of coal fo r ever~· ten car­
miles. 

Oth er advantages of Ball L.:c;iring _l pnrnals and J\ l 11tor,; a rl' 
elimination of hot boxes and fallen armatures, perfect a lig-nlllcnl 
of gears. reduced inspection ancl l11 hrica tion e:-pense. 

Our E ng ineers w ill be g-Iad to rernm mencl ,;uitable bearings for 
your equi pment. ., 

Gurney Ball Bearing Co. 
Con rad Patent Licen see 

Jamestown, N. Y. 
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The ., 

Wonderful 
'Sin~le,Seryice 
; Chitled,Jt'on 

Wheel· 
J. 
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Standard 
for67Years 

The Chilled Iron Wheel has performed its 
every function at a minimum cost. 

For Freight Cars 
95% of all cars in this type of service are carried 
on Chilled I ron Wheels. 

For Street Cars 
The Chilled Iron Wheel is Standard for Street Car 
Service in 95 out of mo cities in the United States 
and Canada, operating 100 cars or over. 

The Conclusion 
to be gained from these figures is that the Chilled 
Iron Wheel gives the Greatest Service for · the 
Lowest Cost. 

Association of Manufacturers of Chilled Car Wheels 
1228 McCormick Building, Chicago, Ill. 

Representing Forty-eight Wheel Foundries Throughout the 
United States and Canada. Capacity 20,000 Chllled Iron 
Wheels Per D ay. 
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THROUGHOUT the coming year front covers and 
full-page announcements in this journal will tell 
the story of increased efficiency in Electric Rail­

way Motors made possible by the use of S K F Ball Bear­
ings. To those who follow the facts to be presented­
facts drawn from actual operating service in prominent 
companies-the year 1918 will most certainly prove a 

profitable New Year. ,1;, 

SKF Ball Bearing Co. 
Hartford, Conn. 
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Gasoline Locomotives 
can be run wherever a track is laid~ provided clear­
ance limits permit. They are dependent upon n o 
external source of power, and to •'charge up" it is 
simply necessary to refill the g asoline tank. 

Electric Railways 
can use gasoline locomotives to advantage, especially 
in and about shops, power plants and terminals. These 
locomotives can go where it would be unsafe or unde­
sirable to run a third rail or overhead wire, and with 
reasonably careful handling fire risks are practically 
eliminated. 

Baldwin Gasoline Locomotives 
are strongly built for severe service. There are four 
standard sizes, weighing respectively 3_½, 5, 7 and 9 
tons, which can be designed for either standard or 
narrow gauge; and also a 23-ton size, which is built 
for standard gauge only, and is specially suitable fo r 
yard or terminal switching service. 

T hese locomotives are full v <l escrihecl in Baldwin 
kernrd N n. 85. 

THE BALDWIN LOCOMOTIVE WORKS 
Philadelphia, Pa. 

REPRESENTED BY 

F. W. Weston, 120 Broadway, New York, N. Y. 
Charles Riddell, 627 Railway Exchange, Chicago, Ill. 
C. H. Peterson, 1210 B oa tmen 's Bank B ldg., St. Louis, Mo. 

Geor ge F. J ones, 407 Travelers' B u ilding, Richmond, Va,. 
A. Wm. H inger, 512 Northwestern B a nk Bldg., Portland, Ore. 
Williams, D imond & Co., 310 Sansome St .. Sa n Francisco, Cal. 
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It's Heavy­
Glazed Porcelain 

And that ·s one of the reasons why the \,Vhite 
Trolley Hanger doesn 't have cracked insula­
tion troubles. Thi s porcelain is tough and 
will stand the knocks if tlw troll ey hit s it. 

WHITE'S 
Porcelain 

Trolley Hanger 
is so simp!e tu adjust and al ig·n on the span 
wire that it is a big- time-saver in installation 
work. 

The yoke is sherardizecl ma ll eable iron, and 
that doesn 't rust: the bolt is a standard, fur­
nished sherardized or in bronze. Those are 
the three simple parts of thi s hanger, and 
they mean economy fo r you. 

Let us send you a sample with quotations 
on complete hangers or parts which we have 
in stock for 

Immediate Delivery 

T. C. White Electrical 
Supply Co. 

1122 Pine Street, St. Louis, Mo. 

"It is 
a great 

relief to 
disca rd 

my large 
railway data 

filing system. 
I find it con­

tained between 
the covers of Mr. 

Richey's Hand-­
book." 

Send for 10 days' 
free examination 

Richey's 

Electric Rail way Handbook 
BY ALBERT s. l t iCHEY, E lectr ic Railwa y E ngineer, 

Professor of E le('t r ic Railway Engineering, Wor cester 
Polytechnic )nst itut e , S32 pages, fl ex ible lea ther, full -gil t 
edgei,, 4 x 7 inches. pocke t s ize, with oYer 600 illustrations. 

,$ -1..00 (E ng. price 17s) net post))aid. 

)fcGrnw-Hill Tiook Co., Inc., 
239 ,vest :-lllth St., New \.'ort.. "· \." . 

Y ou may ~f>nd m<· on 10 days' appro\'al: 
giectric Hailn:o~· lland bool~, ~-t.oo net. 

I ag r ee t o ptt~, · fol' tlH:• book 01· rP turn it pns tp nid w it l.Jin 10 d:-ty .... 
of receipt . 
. . . . I nm fl l' f-' ~t1 l :11· :-:111,s t· ribPr· to tb.-, El t-'1' rr k H~l ilwa.v J ou rna L 

. . I am n ll! Pt1 il11 •r o f .--\ . T. E. E. 01· . \ . 1: . H .. \ , 

<~ig1wd 1 

1: .. terence ... E. 1-5-lb 
(Not r equir<•d uf .s nl>si· ril,e rs t o t lw E"-••·ttic Hailway Journal or 

m ernb l.•r s of A . I. E . I~. or A . E . R , .\.. B ntH\:,,:, ~cnt 0 11 approval to 
n •t:i il cn~to mc'I':-:. in tlH• Ti . 8 . a ud Ca 11 ,1d :1 0nly.) 

~----------------------------------------
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TRADE MARK 
REG. U . $. PATENT OFFICE.. 

1rllii ce § it2tlll cdl21JI°cdl if([)) JI° Iffi.1111Ih Ihce JI° ITlll§ 1tJ1li2t itn<CD rm 
Railway }--,eed Wire s insulated with OKONITE are unequaled for 

, flexibility, durability, and efficiency and arc in ~se by the leading 
Electric Street Railway Companies. OKONITE is preferred above any 
other insulation for Car Wiring, Telegraph and Telephone Purposes. 

OKONITE WIRES-OKONITE TAPE 
MANSON TAPE-CANDEE WEATHERPROOF WIRES 

CANDEE PATENTED POTHEADS 

Samples and E stimates on Application 

1'IHlJE OJKONJl:TJE COMPANY, 50] lFif1tJht .Ave., coll.". 42nd §t., New York 
CENTRAL ELECTRIC CO., Chicago, I ll., General We11tern Agents 

~ ~- ·~". ·n." Lawrence E lectric Co. , Cincinnati, 0. :Xo\"e lt r E lec:1rie Co., Philadelphia, Pa. Pett ingcll -Andrews Co., Boston, }lass. 

You Can Minimize Overhead Repair Work . 
and successfully cut maintenance costs if you turn to 

The Macallen Line 
of strain insulators, hangers, splicing ears, crossmgs, and other 
overhead material. 

They are "specialty" products, designed and built to make 
"Macallen" the standard on American railways. 

It will pay you to write for information and prices. 

The Macallen Insulating Joint 
Adopted by pr incipal air brake manufacturers as part of their standard equipment. Also 

insulates steam pipes, etc. Shell is seamless drawn steel, nipples are machined from steel rod, 
and insulating mater ial is Macallen Vulcanite Compound, not affected Illy heat or oil-prac• 
tically indestructible. 

May We Send Our Catalog ? 

T he Macallen Company 
Macallen and Foundry Sts., Boston 
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How About 

''Rtrvt-CO" 
RUBBER INSULATED 

PLIER 
This pair tested llnd passed for 

/P..W..0. ... volto by the Electrlc:a.l 
Teatlng Laboratorfeo of New 

~~~ ~,Ut'e~t ,J.,,1,.t.6.,/..9'7 
CAUTION 

AlwaJ·o see that "RIMCO"• 
PLAINFIELD, N, J. I• stamped 
on the Insulation of plier to 
which this tag lo attached. 

GUARANTEE 
We guarantee all ' 1 RIMCO .. 
Rubber Insulated Pilers, bear• 
Ing ottr name and eertal number . 
to be free from all Imperfections 
In matertal and workmanship , 
IWBBER. INSULATED 

METALS COR.PO!tATION 
PLAINFlla~D, N. J,, U. S. A. 

RUBBER 
INSULATED 

PLIERS 
Every pair guaranteed. 
Tested to 10,000 volts. 

This 

Unbreakable, semi-soft insulation, bonded to 
metal by Elchemco process. 
Cheaper than plain pliers with detachable 
soft rubber sleeves. 
Made of finest tool steel, specially tempered. 
Ask for prices. 

The Rubber Insulated 
Metals Corporation 

Plainfield, N. J. 
S/ lLES AGENTS 

Electric Service Supplies Co., 
17th & Cambria Sts., Phi l­
adelphia, Pa. 

Kational Railway Appliance 
Co., 50 East ,pnd St., New 
York City. 

Johns-Manville 

-: 
,.'!:; 

, f 

!111 

'i 
i .1 1' 

l / 

''NOARK'' FUSES f! 
~ 

Are Precision Instruments 
Made on a Laboratory Basis 

d 
After it blows, the question is not " How m uch did 

th e fuse cost?" but "Did it blow quickly enough?" 
If it's a split second late some of your equipment will 
:: uffer. And your loss will be so far out of proportion 
with the cost of the fuse that the risk isn't justified. 

There's no uncertainty about "Noark" Fuses. They're 
accurately calibrated products made on a laboratory 
oasis of constant testing, checking, and careful super­
vision. When placed in a circuit , a " Noark" Fuse 
will carry its full rated load, but you can rest assured 
that when danger comes, when an overload or short 
circuit occurs, it will blow-instantly, quietly, effec­
tively. 

"N oark" Fuses conform strictly to the rulings and 
r ecommendations of the Underwriters' Laboratories, 
after examination under the provisions of the National 
Electrical Code. They are made in voltages ranging 
from 5 to 22,000. Ask one of our branch electrical 
departments for booklet and price list. 

Manufactured by the 
Johns-Pratt Co., Hartford , Conn. 

H. W . Johns-Manville Co. 
Sole Selling Agents 

Serves more people in more ways than any 
other institution of its kind in the world 

H. W. JOHNS-MANVILLE CO. 
NE.W YORK CITY 

10 Factoriei.- Branches in 60 Large Cities 
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ELECTRICAL WIRES 
AND CABLES 
Wire Rape 
Strand 

Made by 

John A. Roebling's 
Sons Company 

Trenton, New Jersey 

NEW YOHK BOSTOX CHICAGO 
117-119-1:!l Libert,v 8trPPt \l5 Pearl Street Hi;i West Lake Street 

CLEVELAND PHILAUELPHL\ ATLANTA 
701 St. Cla ir Avenue. X. E. 223 Ard1 St1'PPI fi!l Walton Street 

SEATTLE HAX FHANCISCO, CAL. PORTLAND, ORE. 
!JOO First Ave, South H24-646 Folsom 8trPPt 82 Fourth St. 

PITTSBU!WH LOS ANf;ELES 
Sandusky and Robinson Sts., 1'. S. 2Hl ~- Alameda Street 

Sleet and Winter Storms 
Will Not Freeze Up 

Burke Horn Gap 
Switch 

Sleet hood completely covers flexible 
leaf brush contact, toggle joint in arm 
gives increased reliability of break. 

These two cuts show the main contact 
of the Burke Horn Gap Switch. The 
lower cut shows the contact closed­
Sleet Hood removed. 

Railway & Industrial Engineering Co. 
Sales Office: Works: 

Pittsburgh, Pa. GrPensburg, Pa. 
New York Representative No. 2 Rector St. 
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M ARK 

SLEET CUTTER 

t\\.e 

ELECTRIC RAILWAY JOURNAL 

These Trademarks mean utmost excellence 

when you see either on your overhead line 

material, T rolley Bases, Poles, Harps, and 

wheels, Section Switches, Quick Break 

Switches, etc. 

Sleet Time 
Is 

Here so~ 
~,\J~~ 

~\_~ Be 
Prepared 
to Meet It 

129 

SLEET WHEEL ~\se 
\J ALBERT & J.M. ANDERSON MFG. COMPANY 

289-293 A STREET, BOSTON, MASS., U.S. A. 

ALUMINUM COMPANY OF AMERICA 

BOSTO N 
NEW YORK 

Pittsburgh, Pa. 

ALUMINUM 
INGOT 

ROD RIVETS VVIRE 
ELECTRICAL CONDUCTORS 

EXTRUDED SHAPES 
SHEET T U BING 

CHICAGO 
WASHINGTON 

CANAD A 

Branch Of fices 
CLEVELAND D ETR O IT 
PHILADELPHIA PITTSBURGH 

L ATIN AMERICA 

KANSAS CITY 
ROCHESTER 

N orthern Aluminum Co., Ltd., Toronto 
SAN FRA NCISCO 

Aluminum Company of South America, Pittsburgh, Pa. 
ENGLAND 

Pierson, Reeding & Company Northern Aluminum Co., Ltd., London 
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Let Us send this Reciprocating 
Track Grinder to you for a .difliM~- .......,,. 

T RIAL 
No 

Obligation 
No Expense 

to You 

\Ve have shipped 
machines to scores 
of electric rail­
ways, at our risk 
and expense. 

A trial crnminces. 

Why the Reciprocating T, ack Grinder will pay you big dividends 
1. Removes corrugat ions and cupped j oint s from rail s. 
2. Does the work more satisfactorily than any other 

method. 
3. Does, not interfere with headway or traffic schedules. 
4. Can be placed on track and removed in less than one 

minute. 

5. P ostpones the necessity of r eplacing trackage. 
6. Prolongs the life of rails. 
7. Does not require the services of sk illed labor-any 

ordinary workman can operate. 
8. Increases the life of rolling stock- makes smooth 

rails and smooth running. 

RAILWAY TRACK-WORK COMPANY 
30th & Walnut Streets 

Ile is u sing an Idea l Commutator R esui"[acer . 
Q11 ick - Efficie 11 t - I11 c.Tpensi,;e. 

A few well-known Users: 
Commonwealth E di son Co. 
DPt roit Edison Co. 
Detroit United R a ilways 
Chica go Eleva ted Hall wa y s 
Chicago Surface Lines 
Boston & Worceste r Stree t Rflil­

way Co. 
l\faboning & Shenango R a ilway 

& Light Co. 

:IIilwa nkee Electri c nailway & 
Lit?ht C'o. 

T7uion El ectri c Ligh t & Po'l\·e r Co. 
Pnitl'<i Railways Co. of St. Louis 
( ' !Pvelnnd Railways Co. 
Illinois Traction Svstern 
Roches t er Rys . & Lt. Co. 
Anrm·a, E 1g!n & Chicago Ry. Co. 
'l'o le1.lo Railways & L ight Co. 

Philadelphia, U. S . .A. 

Sto,p turning down 
your Commutators-
Re-surface them the "Ideal" way 
with the machine in service 
The Ideal Commutator Resurfacer is a remark­
able abrasive composition ( non-copper collecting. 
and non-metallic) which will enable you to put 
your commutators in smooth , excellent ,vorking­
conclition and keep them so. 
Inexpensive and conveniently appli ed with the machine 
in operation, it is helping hundreds of users to obtain 
maximum efficiency constantly from their electrical ma­
chinery at 111inim11111 expense. 

Made in a Variety of 
Sizes 

Ideal Resurfacers are ob­
ta inable in all sizes and in a 
Ji ne and coarse grade. Con­
venient handles are attached 
to assi st in their application to 
the rotating commutator sur­
race. vV rite fo r complete in­
formati on and prices. 

10 llny •rrinl Otre1· 
•1• .. 11 us the J{.J>,1\1., 
fnt•e ,,·idth, «'lear­
n u,•e het,¥e~n setH 
of b1•ushes II ud t•on­
dition of your u,ost 
troubleso111e e,nn-
111utntor and TI, e 
n· i I I for-..·nrd nu 
Ideal HeHurfat•er on 
t l- n days' trial, 
Should it fail to sat­
isfy yott in e...-ery 
,n1y, return it nt 
our ex1,p,11,oje; it· sat­
isfn«'tory, 1,11,· for it. 

A GENTS will find a highly desirable specialty in t ile Ideal R esurfacer. In wide dPma111! 
w her ever electrical machinery is used. Write for detail s of our attractive dealer proposition. 

IDEAL COMMUTATOR DRESSER CO. 

-

=.' _________ 1_o __ s_o_._o_ea_rh_o_r_n_S_t_._,_c_h_ic_a_g_o_,_1_1_1._,_u_._s_._A_. ________ ~ = 

~llllllllll~lllll lllll l!llllflllllllllllllllllllllllllllllll ll llllllllllllllllll~llllllllllllllllllllllllllrn~illlllllll!llllllllllll ll llllllllllllllllllllllllllllllllll llll lll ll llllmllllllllllllllllllllllllllllllllllllllllllllllmllllllllll ll lllll lllllllllllllll ll lllll lllllllllllllllllllll ll llll llllll lll llllllllllllllllllll ll llll lllllllllrnllllllllllll lllllmllllllrnlllllllllll~llllllllllllllll1~ 
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The Y ale 
Spur-gear ed Block 

Yale 8pur ­
_qear cd block 
set ting ga.~o-
1-ine motor 

Yale Blocks 
- and maximum output 

(from labor and machines 

At no time is the value of the 
Yale Spur-geared Block s9 evi­
dent as now when maximum out­
put is demanded from labor and 
machines. 

The Yale Spur-geared Block 
helps overcome shortage in labor 
by increasing- the capacity of the 
individual to turn out more fin­
ished work in less time. 

The Yale Spur-geared Block 
saves valuable time in handling 
rough and finished product­
with assured safety to operator, 

1 
machine and load. 

: Designed and manufactured to 
i give maximum service under 
even e:,,.,'iraordinary conditions, 
each. Yale Spur-geared Block is 
tested to 336o pounds to the 
rated ton. The guarantee is in 
the block itself. 

For S ale by Machinery Supply Houses 

Put your hoisting problems up to us 

ASK FOR NEW CATALOG 

I 
For factory locking equipment I 
use a Yale Master-key System. 

Write us for particulars 

The Yale & Towne 
Mfg. Co. 

9 East 40th Street 
New York 

Railway Journal Electric 
Readers are invited to ex-
amine this innovation 
electrical literature. 

ID 

3,000 pages of electrical 
facts that you need 

every day 

Central station practice 
Distribution systems 
Maximum demand and demand 

factors 
Load and plant factor 
Load graphs 
Design of circuits 
Voltage regulators 
Switch boards 
Electric, steam, internal com­

bustion engine, and hydro­
electric stations 

Wiring for light and power 
Electrical machinery 
Illumination 
Practical electrical work com­

plete 

These _a r e a few of t h e hundreds of importa nt s ubjects 
~o\'er ec~ m the new Library of Pra ctica l E lectricity. This 
1_s a L ib r a r y of_ boiled down e lectrical facts, rea dy for ,' 
m s t a nt 1;1s e , which eve r y m a n inter es t ed in a ny branch # 
of elec trica l work n eeds. ,, 

In t h e o ffice as a r e fere n ce librar y , a t h om e fo r ,, 
study, o r on th e job, these books w ill pay for ,, 
t he mselves in a s hor t t im e , b y so lv ing in fe w , 
wo_rds a n y one of the d a ily p r oble m s t h a t . ,, 
a ris e. . .. ~~ 

Th e bi g· p rnble m s a nd th e little impor - .;.' 
ta nt o nes in e lec tri c ser\'ice, are treated -~ 
in t h e s a m e s imple , s t r a ightfo r w a rd . ~ 

McGRAW­
HILL 

BOOK CO., Inc, 
239 W. 39th St. 

man n er. ~-

No n1 at ter w he the r you a re pres i - .:.'" 

NEW YORK 

d en t of t h e r oad, or t h e n ewest · 
e m ploye, w e wan t t o s e nd you .. ,,-

!:E:\'TLE MEN: P lease 
srnd me the Li bra ry of 

Practical Electri city (ship­
ping charges prepa id ) for 10 

da.vs' free examination. If sat ­
isfart on•, I will send $2 in ten 

clays and $2 per month until $16 
has been paid. If not wanted I 

will writ e you for return shipping 
inst ructions. 

thi s innova tion in e lectrica l ... 
l~t;;~i':i1; ti~~- t e n days' free ~7 

-~· 8 volumes, flexibly -~-.• 
bound, pocket size, , -. _ 
3000 pages # Name .. · ·· · · ·· · · · .... . .... · · ·· · ··· ..... · 

,' llnme Address, ............................... .. . . 
1800 illustrations , . ~. # C' ,ty and , t.1t c .................................. .. .. . 

Up to the ## \\'here E m1ilo;-ed .......... .... ... ...................... . 

minute. ,, Occupati on .............................................. .. 

# E -1-5- 18 
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BUCKEYE 
JACKS 

Are Especia11y Built and 
Suitable for Use on 

J anuary 5, 1918 

15 TONS CAPACITY 
3 and 5 TONS CAPACITY 

Railroads 1 Military Trucks, Field-Artillery, 
Emergency-Repair Outfits, Bridge Building 
-Practically all large A merican Railroads 
have used them as their standards for up-

ward s of twenty-five years successfully. 
ASK FOR CATALOG 

THE BUCKEYE JACK MFG. CO., ALLIANCE, OHIO 

District Offices 

Los Angeles , Cal., San Fer­
nando Rldg., J. G. Monahan, 
Mgr. Denver, Colo., Colorado 
Natl. Bk. Bldg., Dnncan Bond , 
Me:r. Detroi t, Mich., David 
W hitney Bld.e: .. W. L. Mar~h. 
Mgr. Pittsburg, Pa.. 1st 
:\'a tl. Ra nk Bldg., B. Ruther­
ford, Mgr . 

Expo rt 
R e prese ntatives 

• 4. G. L each Co., London. E. C. 
A. H. Keleher Co .. 44 White­
t aJI St. , New Yor k City, 
N. Y. 

Transformers 
For continuous high efficiency 

service, regardless of weather con• 
ditions, y ear in and year out, Pack­
ard Transformers are without equal. 

S ince the Pioneer days Packard 
Tran sformers have maintained a 
p o sition of leadership in this in­
dustry. 

Write to-day for bulletin E. R. J. 
number 20/ 

~OJ~ !J~ 

Home Office and Works 
Warren, Ohio 

R e p resented by 
Electric Applian<'e Co., Chicago, Dallas, New Orlea ns, 

San Francis<'o • 
Post Glover E :ectr lc Co. , Cincinnati, Ohio 
N. L. Walker , Raleigh, N. C. 
H. I. Sackett Electric Co., Buffalo, N. Y. 
Electric Se rvice Supplies Co., Philadelphia, New 

York City, Chl<'ago 
Charleston Elel'I, Supply Co., Charleston, W. Va • 
Frank Ridlon Co., Bos ton. Mass. • 
Burton R. Stare, Seattle, Wash. 

Braid Electric Co., Nashville, Tenn. 
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FORD TRIBLOC 

Holds the Work Steady 
A chain hoist must be something more than a mere liftiqg 
tool, because its adaptability leads it into so many classes 
of work. 
In the illustration, for instance, the Ford Tribloc is being 
used to hold work while a giant punch mauls the metal. A 
hoist that is employed for such use must have steel vitals 
and positive, powerful holding mechanism. 
These things are attributes of every Ford Tribloc and they 
are kept in the pink of condition by reason of an independ­
ent dust-proof steel gear case and the damage preventing 
LOOP Hand Chain GUIDE. 

The best feature s of design and construc­
tion are lncori:orated in Ford Tribloc Chain 
Hoists. Get Catalog 3 and see for yours~lf. 

Ford Chain Block & Mf~. Company 
142 Oxford Street Philadelphia, Pa. 

2111 -D 

. ~ 
• Fifteen years of experience 

with graphite as a brush 

material h:ive developed a 

sat isfied clientele which 

recommends 

DIXON'S 
Graphite 
Brushes 
The use of these non­

abrasive brushes results in 

highly finished commuta~ 
tor surfaces and freedom 

from scoring and destruc­

tive sparking. This means 

increased operating effi­

ciency. Let our Electrical 
Service Department send 

you booklet and data ~heet 
No. 108-M. 

Made in JERSEY CITY, N. J., by the 

Joseph Dixon Crucible Company 
Makers ot Dixon's Graphite Lubricants for 
Gea rs, Tt-a.nsmlsslons and all moving parts 

Established 1827 

~ 
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Chillingworth 
Geclr Cases 

Seamless 
This feature protects your gears 

and pinions from water, mud, etc. , 

and prevents oil leakage. 

Rivet-less 
This feature defies vibration, 

which is a great menace to rivets. 

Lightweight 
40% less than malleable iron 

cases and equally durable, if not 

more so, especially on bad roadbeds, 

where a bump will smash the former 

and only dent the Chillingworth. 

Thayer & Co., Inc. 
Selling Agents in U. S. and Canada 

111 Broadway New York 

The United States 
Graphite Company's 

MOTOR AND 
GENERATOR 

BRUSHES 

are particularly adapted fo r service in 
Railway Motors, Central Stations and 
all other types of electrical machines. 

These brushes are made in a large 
number of different shapes and composi­
tions-sufficient to meet any require­
ments. 

They are made from Mexican 
Graphitic Carbon properly compounded 
with low resistance carbons and reduce 
to a minimum the wear on commutator 
and brush, and practically eliminate 
power losses in commutation. 

They are absolutely uniform in qual­
ity set after set and after determining 
the grade that suits your conditions just 
repeat the number and you are assured 
t he identical quality again. 

Describe your equipment and leave it to our 
experts. 

The United States 
Graphite Company 

SAGINAW, MICHIGAN 

N1,w York 

BRANCH OFFICES: , 

Philadelphia Pittsburgh Atlanta Chicago 
Denver San Francisco 

St. L?uis 
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FABRIKOID 
SEATS 

Cost Less and 
'Wear Better 
than Split Leather 

Waterproof - g rease proof - stain 
proof-washable. 

Uniform in width , thickness and 
strength. 

Easily applied-very little waste in 
cutting. 

Samples on request. Try them. 

Du Pont Fabrikoid Company 
Wilmington, Delaware 

UP 
RI 

Wende)) & MacDuffie 
Company 

Railroad Department 
Representatives 

61 Broadway, New York, N. Y. 

An Ideal Material 
for Seating 
Your Cars 

Protect Cars and 
Power-plant 

Don't trust to your more 

limited facilities for refilling 
fuses. As fuse specialists, we 

furnish reliable and carefully 
tested Renewal Links all ready 
to insert in 

when they blow. These Links 

cost but a trifle and assure a 

complete break in the circuit at 

the required overload. 

TherP.'s no need to use an 

extra new fuse every time one 

blows when the efli.cien t and 
safe Economy fuse can be re­

newed over and over again 
with our tested Renewal Links 

at a saving of 80% of fuse 

maintenance expense under 

old-style, wasteful methods. 

Write now for Bulletin No. 17 and our cata log. 

Economy Fuse '& Mfg. Co. 
Kinzie and Orleans St. 

Chicago, Ill. 
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NORTON 
GRINDING WHEELS 
w ill take ca1e of '.ill your w ork. 
T h e picture s h ows a 10xl ½x% " 20 P ALUNDU M 
w h eel mou n ted on a Goldschmid t m achine smooth ­
in g clow n a rail joint after a w e ld ha d been made. 
\Vh atever yo u r grind ing require m e nts m ay be ther e 
is a NORT ON w h eel for the w ork. 

NORTON COMPANY, Worcester, Mass. 
New York Store Chicago Store 

l.'i l Cb:11nbers Street 11 N . J efferson Stree t 
E lectri c Furnace Plants 

Niagara Falls , N. Y . 
Chippewa, Ont., Can. 

87() 

Crank Pin Press with Air 
Driven Pump HYDRAULIC MACHINERY 

We build wheel presses in all sizes and capacities 
required in present-day practice, hand operated, belt 
or motor driven. The press shown here is our 
patented hydro-pneumatic type in which the ram 
movements are effected by combined air and 
hydraulic pressure. 
Other machines of our manufacture are benders, bull-dozers, 
jacks, pit jacks, shaft straighteners , rail benders, punches, 
shears, wheel presses, forcing presses, forging presses, crank 
pin presses, pumps, accumulators, valves, etc. 

Write for Catalogs. 

The Watson-Stillman Co. 
96 Church Street, New York 

Chicago: McCormick Bldg. 
399 " 

LABOR SA YING-POWERFUL-EFFICIENT 

FOR MODERN RAILWAY-SHOP 
PRACTICE 

This is the last word in crank pin presses. The 
old fashioned hand pump is here replaced by an 
air engine pump. This not only reduces the num­
ber of men required to operate it , but increases 
the speed. These presses are built in capacities 
up to 300 tons. 

600 Ton Hydro-Pneumatic Wheel Press 
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't\NTI-PLUVI us· B. R. T. 
(Trade Mark) Substation 

Canarsie 
Puttyless Skylights 

Paten ted 

On duty for a lifetime 
Continued, consistent service is the sto ry of "ANTI-PLUVIUS" 

Puttyless Skylights on car houses, shops, power houses and 

substations throughout the country. The Drouve design has 

exclusive fea tures you should know before deciding your next 

skylight problem. Ask us what they are. 

The G. Drouve Co., Bridgeport, Conn. 
(180 N. Dearborn St., Chicago) 

E 

137 

What is the ratchet-wind in '?,' feature? 
What is the emergency release? 

C.I.EARLL 
What are the inter-locking pawls! 
What is the free-winding tension spring ? 

How is it that the Earll Tension Springs are adjusted from the 
front without taking catcher or r etriever from car? 
How is it that the Earll Catchers and Retrievers weigh only about 
half as much as other makes? 

Send for Bulletin M or for trial samples. 

- ·· 
' > 

/, 
I 

_,.,,,..,..,.-, 

York, P a. 

SELLING AGENTS: 

W. R. Kerschner Co., Inc., 
50 Church St., New York, N. Y. 

E lectrical Material Co., 
618 W. Jackson Bou!., Chicago, Ill. 

Brown & Hall Supply Co., 
1515 Pine St., St. Louis, Mo. 

The 0. H. Davidson Equipment Co., 
1633 Tremont St., Denver, Colo. 

Kierulff & Co., 
757 So. Los Angeles St., Los Angeles, Cal. 
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For High Speed Operation 
- Large Diameter Kalamazoo 

Trolley Wheels 
As a solution to arcing and short wheel life on high 

speed electric railway work. two new Kalamazoo 
Wheels have been designed. 

They are (No. 20) 11¾ inches and (No. 21) 10 inches 
in diameter. An ample increase of width, depth of 
groove and length of hub insures a well-balanced wheel 
in each case. 

Tests covering considerable mileage at high speeds 
show that these two new "Kalamazoos" greatly decrease 
sparking, while offering longer wheel life. There is more 
bearing on the wire, with consequent greater contact and 
current carrying capacity. 

The patented Kalamazoo Harps have been enlarged to 
carry these wheels. 

Try several on your lines. Compare their service with 
that of smaller wheels. 

Write Today. 

ST AR BRASS WORKS 
KALAMAZOO, MICHIGAN 

This is the 

Griffin F. C. S. Wheel 
The surface of tread and flange contains three and 

one-half per cent carbon white iron, harder than tool 
steel, insuring long wear. 

The softer hub permits easy machining. 
It is a wheel where the metal is so distributed that 

each part is particularly adapted to th e requirements 
demanded of it. 

T he arched face plate g ives additional strength. 
Over 200,000 F. C. S. wheels a re in use under city 

an d interurban electric railway cars throughout the 
country. 

The low friction between rail and flange keeps the 
flang e wear and danger of derailment down to a 
minimum. 

GRIFFIN WHEEL COMPANY 
McCormick Building, Chicago, Ill. 

Chicago Detroit 
Los Angeles 

FOUNDRIES 
Boston 
Tacoma 

Denver St. Paul 
Kansas City 
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The Raad to Mt. Vernon is 

BOYERIZED 
The Washington-Virginia Railway, which 

operates a high-speed t rain service to Mt. 
Vernon is another thoroughly Boyerized road. 

It bushes everything that can be bushed. 

IT 
Q 

High 
Speed! 

And uses Boyerized pins and Boyerized brake­
hanger holders as well. Some Boyer bushings 
have been in service more than two years. 

~ r• 
.. ~ ,,r, . • , -~ 

U(f • 
.,,~-:. ,,: 

Bayonet Trolley Harps l!l,nd 
Sleet Cutters are our pride. 
W e have spared no effort 
in experiment and improved 
manufacture to p r o d u c e 
T r olley H a rps that are su · 
perior in durability, conduc­
tivity and time saving con ­
venience. 

Self-Lubricating. Non­
B r e a k a b I• e . Poles 
Changed in One Minute. 

wearing· 
bushed. 

11,;,, . , 

Boyerized Products 

are Standard 

on Scores and Scores 

of Railways 

Bemis 
Car Truck Co. 

Springfield, Mass. 
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~========================R.==============H.=============~ 
TAYLOR REDUCED HEIGHT TRUCK 

TAYLOR R. H. TRUCK 
Mounted on 26 Inch Wheels vYi th Springs Over J ournal Boxes 
Designed to Mount Centre and End Entrance Cars Low Down 

SWING MOTION AND FULL ELLIPTIC SPRINGS 
Wheel Base 5 ft. 2 in. For Car 
Bodies weighing 16,000 to 22,000 

lbs. Motors Inside H ung. 

EASY 
RIDING 

Journals 3¾ x 7 M.C.B. Type. 
Height from Rail to Body Bolster 

¾II 1 > 
22 4 . Bra <es Inside H ung. 

'"rAYLOR ELECTRIC TRUCK CO., TROY, N. Y. 
Established 1892 

SPEC IFICATIONS ON REQUEST 

Steel for Service 

:38894 

1908 1909 1910 1911 1912 1913 1914 1915 1916 

SEND FOR PORTFOLIO 

That the Solid Rolled Steel Wheel has 
made its place in modern steam electric 
and industrial ra ilway service i~ graphi­
cally illustrated in the chart which shows 
by years, rolled steel wheels made b; 
this company. 

The tota l contour line indicates that 
while in the main sales of solid steel 
wheels have followed and been affected 
by the peaks and valleys of the car 
buyin_g m~)Vements: there has been a pro­
gress ive mcrease m the number manu­
factured. The number of steam and 
elect ri_c ra ilway wheels purchased in any 
year 1s somewhat commensurate with 
the number of cars purchased in that 
year. 

So far as industrial wheels are con­
cerned, the lower area shows a con­
tinuous increase, which in the last three 
years has been decidedly marked. The 
experimental stage ~as, therefore, been 
passed, a nd the solid stee l wheel for 
industrial purposes may be considered as 
fi rmly estab lished in the confidence of 
users. 

There is a reason: the merits of the 
sol id steel wheel are many and are well 
wo rth careful consideration by the user. 
To furnish such information is a part of 
the service this company very gladly 
renders. It offers its technical skill to 
any user who desires to bring his equip­
ment to the hig hest standard of efficiency 
based on ultimate economy in ex­
penditure. 

Carnegie Steel Company 
General.Offices: Pittsburgh, Pa. 

924 



January 5, 1918 ELECTRIC RAILWAY JOURNAL 

The new high speed interurban 
cars recently placed in service by 
the Jamestown, Westfield & North­
western Railroad are fitted with 
Standard No. 1062 rolled steel 
wheels mounted on Standard axles. 

-Representative practice 

J-SJ-
BRAN D 

STANDARD 
STEEL WORKS CO. 
M orris B uilding, Philadelphia 

New York 
Chicago 
St. Louie 
Pittsburgh 
Ran Frn.ncleoo 
Rkbmond 

Portland 
Havana, Cuba 
London, Eng. 
Melbourne, All.8t 
Monterey, Mex. 
Mexjco City. 

Le Carbone Carbon Brushes 

Pittsburl?, Office 
634 Wabash Building 

are 

Uniform 

They talk for themselves 

W. J. Jeandron 
173 Fulton Street 

New York City 

Canadian Distributors 
Lyman Tube & Supply Co., Ltd. 

Montreal and Toronto 

141 
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THE LINDSLEY BROTHERS CO. 
Western "Good Poles Quick" Northern 

Quick Shipments 
from our 

Minneapolis Yard 

Rooms 832-834, 72 West Adams St., Chicago, Ill. Butt Treating 
Open Tank and Spokane - St. Louis "Hot and Cold" Proc:euea 

A.RSH & .M~LEN:NAN ' FIRE I~SURA~CE ,,;% 
• : , . . 

7

. ~· • ;; ., Special Attention Given to Traction Insurance ·."(2 
Insurance:, Ex~hange, ~HICAGO ' , , 1 

1615 California St. 314 Superior St. · . ·'300 N icollet Ave. Ford Bldg. 17 St. Joh~ St. 23 Leadenhall _;fi 
W YORK DEN VER DULUTH MINNEAPO.LIS : DETROIT MONTREAL ,; LONDON :_ ; . 

' • • : > ' : ' ' ' -: • • ~ •• ). 

THESE OFFICES WILL GIVE YOU\-THE BEST. THERE IS . IN INSURANCE SERVICE .. ·/~,,.~:. ,•< 'f/ 

The Trenton THREE SECTION TOWER 

outfits fo r a ny 
make of chassis. 
J\fake a low, 
well•balan<'ed 
outfi t on the 
road with 
maximum 
eleva tion 
in use. ~-

Send pos tal !,\_~ 
fo r litera ture r , 
and prices. 

J . R. McCARDELL & CO., Trenton, N. J . 
Pa tentees a nd Sole Manufact urers 

Michigan Western 

C EDAR POLES 
POSTS, TIES AND PILING 

BUrT TREATING 

The Valentine-Clark Co. 
General Office: Minneapolis, Minn. 

Toledo, Ohio ; Chicago, I ll.; Kansas City, Mo.; St . Maries, Idaho. 

Peirce Forged Steel Pins 
with Sheet Steel Thimbles 

Your b est insurance a~ains t insulator breaka~e 

Hubbard & Company 
P ITTSBURGH. P A. 

FEDERAL SIGNAL CO. 
ALBANY, N. Y. 

CONSULT OUR ENGINEERS ON YOUR 
SIGNAL REQUIREMENTS 

!52 Va,nderbilt Avenu e, New York Mon a dnock Block, Chicago 
118-130 New Montgomery St., San Francisco, Cal. 

Ramapo Iron Works 
Main Office, Hillburn, N. Y. 

New York Office; 30 Church St. 

A utomatic Switch Stands, 
T-Rail Special Work, 
Manganese Construction, 
Crossings, Switches, Etc. 

Makes Splices Easy to Open Up, Too 
All you need is a wrench to open up a splice or make 

it up again, if y ou use 

FRANKEL SOLDERLESS CONNECTORS 
Won derfully s imple; Mech a nically and electrica lly strong_ 

Withs ta nd big over loads. Get our booklet. 

F a ctory : 
177-1 79 Hudson 
St. , New York 

POLES 
NORTHERN WHITE CEDAR WESTERN RED CEDAR 

BUTT TREATING 

PAGE & HILL CO. 
MINNEAPOLIS, MINN. 

POLES wi:~~RN PILING 
We bra~ a bou t the SERVICE we give 

B. J. CARNEY & CO. 
E. B. BRANDE, Manager J\I. P . FLANNERY, Manager 

819 Broad Stree t Grinnell, Ia, Spokane, Wash. 
WJ\I. J\lULLEH & CO , 1729 l\IcCormick B ldg., Chicago. 

Commit us to memory. 

~ "WHALEBONE " 

Fibre Track Insulation 
DIAMOND STATE FIBRE CO. 

Elsmere, Del. Bridgeport, Penna. Chicago, Ill. 
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t 

kchbold 
J,.Jirady 
(,bmpany 
Syracuse, N. Y. 

,·'A" FRAME 
transmission structures on 
12 mile 66,ooo volt line of 
Keene Gas & Electric Co., 
from Keene to Marlboro 
and ·Dublin, N. H. 

Three No. 2 stranded 
copper conductors with 
7/1 6 steel ground wire. 

Standard span, 400 ft, 
Maximum, 600 ft. 
38 ft. to low wire, 

STANDARD Service 
means ability to supply promptly high quality 
electric wires, cables and accessories of all kinds 
at reasonable prices. 

Our guarantee consists of over 35 years of 
successful manufacturing experience and a long 
list of satisfi ed customers. 

We will welcome an opportunity to serve you. 

Standard Underground 
Cable Co. 

Pittsburgh, Pa. 
Bran ches in a ll principal cities, 

For Canada: Standard Underground Cable Co. 
of Canada, Lim it ed, H a milton , Ont . 

STEEL POLES For Every 
Pole Purpose 

Bates Steel Poles Ornamenting the Approach to the New Wisconsin 
State Capi to l Building, l\Iadison, Wis. 

Strongest STEEL POLE of like weight in the world. 
Best STEEL POLE in the world for electric railway trol­
ley serv ice, Power Tra n smission or Street Lighting. 
J\l ost art istic STEEL POLE in the world for a n y service. 
,Ve m a k e the lowes t prices. 
"\Ve h ave consta ntly on hand about two thousand tons of 
s t eel and ca n make immediate shipments. · 
A full lin e of conven ient malleable fittings. 
Onr steel pole TREATI SE tells a big story. Ask for it. 

BATES EXPANDED STEEL TRUSS CO. 
208 South La Salle St. , Chica~o, Ill., U. S. A. 

ITE 
-,TIUinois 
· radian 
~,ystem 
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AOME 
CULVERTS 
stand up 
und.er the 
p01lnding 
w eight of 
trains 
running at 

' high speed. 

More Than 100 Steam R oads 
as well as innumerable electric railways the 
country over are u sin g 

" C ~(NESTABLE) 
Corrugated .... :.:.cc;~,. Galvanized 

Anti-Corrosive '~:~~;9! Culvert s 
as standard m aterial. This is n ot to be wonder ed 
at w h en you consider the "ACME" strength, per­
manence, economy and ease and speed in 
handlin g. 
1£ yo u are a user won' t you tell us about your 
experience with "ACME" Culverts. If you don't 
kn ow about " ACMES" let us send you our Cata­
log M -3. 

SPECIAL TRACK WORK 
Built to withstand 
severe service 

SWIT CHES 
FROGS 

CROSSINGS 
a nd 

COM P LETE 
LAYOUTS 

New York Switch & Crossing Co. 
Hoboken, New J ersey 

HICHEST QUALITY 
TRACK SPECIAL WORK 

WE MAKE THIS CRADE ONLY 

CLEVELAND FROC & CROSSING CO . 

CLEVELAND OHIO 

A Great Combination 
No. 1 to sweep cross­

ings. 

No. 2 to handle light 
dir t and snow 
in the frogs, 
switches, and 
curves. 

No. 3 to remove ice, 
slush and mud 
from the same 
places and a 
chisel point on 
the end of the 
hand I e to 
loosen the ice 
and crust. 

No. I and No. 3 con­
tain F lat Steel T em­
pered \Vire, and noth­
ing superi or ca n be 
produced. Ser vice­
able all the year 
round. Your road is 
not complete without 
them. 

Write f or Prices. 

J. W . PAXSON CO., Mfrs. 
1021 N. Delaware Ave .~ Philadelphia , Pa. 

BARBOUR -STOCKWELL> co)}i 
205 · B; oadway, ~ambridg~port~ Mass~> 

Establi~hed 1858 -

Manufacturers. of 

Special Work for Street Raih~~;$'\ \, · 
Frogs, Crossings, Switches and :. Mates }if' .. 

Turnouts and Cross Connections 
Kerwin Portable Crossovers ,·~;, ... ,,,., .. y.,, .. 

Balkwill Articulated Cast Manganese Ctossi11gs 

T<iODS 
· for all classes of electrical constructi~n 1~di repafr i 

.. Mathias'~:;; ;t:;r ~;;.:f ~~~~;~;; , 

Kilby Frog & Switch Co. 
BIRMINGHAM, ALA. 

!11 Tongue Switches, Mates, Frogs, Curves and 
~cial Work of all kinds for Street Railways 
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Send for Our New Booklet 
on the Subject of Water as 
Used for Steam Making 
The subject is one that cannot be dealt with ade­

quately in the lim ited space of an advertisement. 

This booklet explains the causes of Corrosion, In­
crnstatio11, Foaming and other troubles, and offers 
a scientific solution of these difficulties. We believe 
it will make you realize more fully than you do al­
ready, how dest ructive of boilers and boiler efficiency 
untreated feed waters may be. 

We believe a study of the booklet will also con­
vince you that we are capable of dealing with the 
proposition in the most effective manner, and we 

· hope that you will fi ll out the card at the back of the 
booklet and send to us with a gallon sample of your 
boi ler feed supply for our analysis and proposition. 

Let us have your address and the 
booklet 'will be forwarded at once. 

Dearborn Chemical Company 
General Offic~s, 332 South Michigan Ave., Chicago 
Laboratory & Factory, 1029 -1037 West 35th St., Chicago 

Business not as usual 
Think a Bit 

of the relation of Railroads 
to everything 

If you know anything Good 
about Railroads 

TALK ABOUT IT 
Otherwise-don't talk 

Boost the Railroads and 
Win the War· 

THE RAIL JOINT COMPANY 
61 Broadway New York City 

SPECIAL TRACK WORK 
For ELECTRIC RAILWAYS 

THE AMERICAN FROG AND co 
SWITCH • 

HAMILTON, OHIO 

Railroad and Tram Car Specialties 
New inventions developed, perfected 
and worked for the English market 

Messrs. G.D. Peters & Co., Ltd. 
Moorgate Works, Moorfields, LONDON, E. C, 

SAFETY 
For Protection Always 

But we have made 

TUR801L 
TRADE HARK 

AND 

<ii;> 
GAS 

CYLINDER OIL 
The most popular 

POWER-HOUSE 
WORDS 

because they carry 

SAFETY 
BORNE, SCRYMSER COMPANY 

80 SOUTH STREET, NEW YORK 

American 

Rail Bonds 
Crown 
United States 
Twin Terminal 
Soldere,J 

American Steel & ,\' ... ire Company 
Chioalio New York Cleveland Pitt .. bur~h Worce,.ter De0Ye1 

Export Representative: U.S. Steel Products Co .• New York 
Pacific Coast Repre1entative: U.S. Steel Products Co. 

Sao Francisco Los Angeles Portland Seattle 

'l'be MODERN 
\VAY of handling 
ASHES is by the 

CO~ SERVES energy 
and triples the steam­

ing capacity of your 
boilers. Write for Cata­
log ''C.'' 

MURPHY IRON WORKS 
Detroit, Mich. U.S.A. 

GECO 
STEAM JET CONVEYOR 

GREEN ENGINEERING CO. 
E:ist Chicago, Indiana 

Bullet in No. 1 Green Chain Grate Stokers. 
Bulletin No. 2 Geco Steam Jet Ash Conveyors. 
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Self Operating D. C. 
Sub-Stations 
If Uncle Sam should draft all 
the sub-station operators off 
their jobs it would certainly 
put a lot of ra ilway power 
plants down and out. But not 
those 

Equipped With 

AUTOMATIC 
~~::.:--~·• RECLOSING 

CIRCUIT BREAKERS 
These remarkable protective devices open in case of 

overload or short circuit, and reclose automatically 
upon removal of same. They can also be arranged to 
automatically shut down the machine in case of hot 
bearings, Hot Transformers, A. C. Voltage Failure, 
Reverse Current overspeed, etc. 

The Automatic 
Reclosing 
Circuit Breaker Co. 

Columbus, Ohio 

''Union" Fuses prove their worth 
by giving real protection to your 
apparatus, for they are accurately 
rated and carry the underwriters' 
label service-the last word in 
thorough and impartial m­
spection. 

A large saving can be effected 
by returning blown knife-blade 
fuses to our factory for reloading 
under the approval of the under­
writers. 

Catalog 28 contains complete 
descriptions of fuses and cutouts 
for railway service. Write for a 
copy. 

~Jlllllllllllll lnlll'J!~ CHICAGO FUSE MFG. co. 
i CHICAGO NEW YORK 
';illlllllllllllllllnlllITlllllllllllllll lllllllllllllll lllllllllllllllJ:llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllll~ 

The Babcock & Wilcox Company 
85 Liberty Street, New York 

WATER TUBE STEAM BOILERS 
Steam Superheaters Mechanical Stokers 

Works: BARBERTON, OHIO-BAYONNE, N. J. 

ATL ANT A, Candler Building. 
BOSTON, 35 Federal St. 
CHICAGO, Marquette Building. 
CINCINNAT I , Traction Building. 
CLEVELAND, New England Building. 
DENVER, 435 Seventeenth St. 

BRANCH OFFICES: 
HAVANA, CUBA, Salle de Agular 104. 
HOUSTON, TEX., Southern Pacific Bldg. 
LOS ANGELES, I. N. Van Nuys Bldg. 
NEW ORLEANS, 533 Baronne St. 
PHILADELPHIA, North American Building. 
PITTSBURGH, Farmers' Deposit Bank B1dg. 

Foster Superheaters 
Insure uniform superheat at temperature specified 

Power Specialty Company 
111 Broadway, New York City 

Armature and Field Coils-Armatures Rewound 

Commutators 
Refilled 

Prompt Service 

THF, COIL ~IFG. & REPAIR co. CLEVELAND omo 

SALT LAKE CITY, 705-6 Kearns Bldg. 
SAN FRANCISCO, Sheldon Hldg. 
SAN JUAN, Porto Rico, Ro:,al Bank Bldg. 
SEATTLE, Mutual Life Building. 
TUCSON, ARIZONA, Santa Rita Hotel Bldg. 

STANDARD 
Woven Fabric Co. 

Wal pol~. Ma.s.r. 
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The Men Who Plan 
and Execute 

owe some of their efficiency to 
the thought, energy and re­
sourcefulness of manufacturers 
w ho sup ply the means for such 
achievements. 

These men know how impor­
tant it is for them to keep in 
touch with the manufacturers. 

In the electric railway in­
dustry, such men find the easy, 
certain and thorough way to 
keep in touch with manufac­
turers is t hrough the a.dvertis­
ing pages of the 

Electric Railway Journal 
10th Avenue at 36th Street New York 

For truing commutators a flat 
abrasive stone is better than 
sandpap er. 

COMMUTATOR 
Stones last several years and are 
cheaper in the end. Many big 
roads are using Commutator 

STONES 
and find them 
economical 
and efficient. 

THE HANDY 
SUPPLY CO. 
11737 Detroit Ave. 

Cleveland, Ohio 

Cameron Commutators 
Command Confidence. Why? 

Anchor Webbing Co. 
Mill & Office·: 300 Brook St., Pawtucket, R. I. 

Becau,;e of the dense, high conductiv­
ity hard-drawn coppei1 we put into the 
bars. I 

makes our workmen experts in their 
line. 

Because of the best-there-is quality of 
high grade Canadian amber mica we 
u se in insulating the segments. 
Because of years · of specialized, 
commutator-building experie nce that 

Because of the Cameron ideal of qual. 
ity-and the painstakin g inspectio!I 
that g-uarantees it in every job w ... 
turn out. · 
Specify CAMERON for commutators . 
segments or coils. 

Cameron Electrical Mfg. Cq. 

Tapes and Webbings 
a re produced according 
to the specifications laid 
down by Railway Motor 
Manufacturers. Popular 
with manufacturers of 
motors because always 
right as to width and 
thickness of material, 
breaking strength, yarns, 
warp ends, and other 
standard requirements. 
The prices and material 
invariably satisfactory. 

Ansonia, Connecticut 

HOPE Brand for best results 
W ebbings a n d 

Tapes made from 
the best raw ma­
teria ls-made with 
the most up - to­
date machinery and 
m o s t reasonably 
priced. That's what 
y ou get in Hope 
Products. 

S end for samples. 

HOPE WEBBING CO. 
Re11reNentn t h·eN: Chicago---E. P. Bartlett, 1368 Grand Ave. 
St. Louis- llrown & Hall , 6:!0 Centra l Na t . Bk. Bldg. Cleveland, 
Ohlo--R. S. Mueller, 42a High Ave. S. E. 

Providence, R. I. 396 Broadway, New York 
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TAPE 
For overhead an d 
underground w ork 

Retains its flexibility. 
Will not dry out. 
High in insulating qualities. 
The most durable tape made. 

Send for bulletins on P & B insu­
lating and preservative specialties. 

The Standard Paint Company 
Woolworth Building, New York 

Boston Chicago 

"FASTEJ" 
TAPE 

Never Un ravels 

The Safet y 
of an insula t ion some­
times depends o n t he 

edge of the t ape. 

"FASTE J " 
Tape 

Ha::, a Dependably Fast Edge-Is Fully 
as Satisfactory under All Conditions of • 
Service as the Very Best Woven Tape; 
yet Costs Considerably Less and Is Al­
ways Readily Obtained. 

Particularly Adapted for 

Armature and Field Coils 
In rolls from 72 yds. to 500 yds.; in any width 
from 7/16" up-ready for impregnation. Imme­
diate delivery-at r easonable prices. 

Freydberg Bros., Inc. 
51 West 18th S t reet, New Y o rk, N. Y. 

Reg. U. S. Pat. Off. 

Segments, Sheets, Tapes, etc., made of imported mica. 
Commutator Insulators, Tubes, Washers, Rings. 

EMVIRE LIN~T1\VE 
Linseed oi l treated Cam­
bric, Linen, Silk, Canvas, 
Duck and Papers. High 
puncture voltage, long life. 

Linseed oil coated tape 
both straight and bias cut 
for coil winding, cable 
splicing, bus ba rs, etc. 

K1\BL1\K 
Black varnished Cambric , 
Linen, Silk, Canvas, Duck 
& Papers. Flexible, effi­
cient under high temper­
ature. 

Untreated insulating fab­
rics, Papers, Fibres, Linen 
Tapes, Sleeves, Sll_ellacs, 
Cements and Varnishes. 

and 
Many Other Insulation Materials 

You Should K now the Fulli.Line 
Bulletins tor the asking 

Mica Insulator Company 
68 Ch urch Street 

New York 

Manufacturers 
542 So. Dear born Street 

Works Chicago 
Schenectady, N. Y. 

Our forty year s of s u c ­
cessful p u nch making are 
well demonstrat ed in the 
perfection of our product, 
w h i c h is Standard 
t h rou ghout t h e world. 

These punch es prove 
the most efficient, be­
cause they operate quick­
est and easiest, and the 
most economical because 
they wear longest. 

Let us sh ow you WHY. 

Punchmakers s ince '72. 

R . Woodman Mfg. & 
Supply Co. i 

82 Sudbury St., Boston, 
Mass. 

E. G. Long Co., 50 Church St. , New York City 
Eastern E lectrical and Export Representatives. 

Use them in your terminals-
PEREY TURNSTILES 

or P ASSIMETERS 
Faster than the ticket seller 

Perey Manufacturing Co., Inc. 
30 Church S treet, New York Cit y 

"Everything in Insulation" 
Mica Waxes 
Vulcanized Fibre Asphalts . 
Varnished Cloth Compounds 
Insulating Tapes Insulating Varnish 

Tbe above are only a few of our product s . 
Write us for anyt bing in t bis line you may reqmre. 

MITCHELL-RAND M'F'G CO. 
103 John St., New York City 
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The MOST EFFECTUAL 
and INEXPENSIVE 

method of reducing delays due to "frozen air," "air 
failed," "no brakes," " stiff valves," "slow brakes," 
"brakes failed to release," is with an 

Descriptive matter and prices upon requ est. 

National Safety Device & Man'f'g Co. 
3046 Logan Blvd., Chicago, Ill. 

HOLDEN & WHITE, INC., 
36 W. Va n B ure n St., Chicago, Ill. 

Distributor f<>r 
Ohio, Michigan, Indiana, Illinois , Iowa , 'Wisconsin and Nebraska 

WE CAN CUT YOUR COST OF 
HEATING CURRENT 

Write for THERMO ST A TIC CONTROL INFORMATION 

fiOLD 
ELECTRIC HEATERS Cut 

Installation and Maintenance 
Charge. 

VENTILATORS Also Venti­
late in Stormy Weather. 

THERMOSTATS Save Cur­
rent. 

ORIGINATED the use of 
NON-CORROSIVE Wire for 
Electric Car Heaters. 

ORIGINATED The Ventilated 
Coil Support. 

LE'.r US FIGURE ON YOUR NEXT REQUIREMENTS 

Gold Car Heating &Lighting Co. ,17Battery Pl.,New York 

The Cleveland, Alliance & Mahoning Valley R. R . Co. 
CASH FARE RECEIPT. 

(;OOd tor one contlnuou1 paaaac• between atatJona notched and for ~~ , 
this day and train only. 1/ ~ 

A ta:r: of e.lebt per cent In addition to the re21,1lar fare Jn u:ceaa of O'~ _ 
35 cents v. 111 be collective after November 1st, 1917. 

Retain tb1a receipt until yon leave tbe car. otberwlae you may be 
called upon to pay an additional fau,. O•n•ra.1 •uacv 

War Tax Collections 
are taken care of automatically where the 1Iac­
clonald Cash F are Receipts are used. 

T he illustration teHs the simple story. I s­
suing these receipts with Macdonald bo:s-:es 1s 
as simple as tearing a piece of _paper. 

Send for S am ple Ho lder. 

The Macdonald Ticket & Ticket Box Co. 
Cleveland, Ohio 

Price Lists on 

BADGES and 

PUNCHES 
AMERICAN RAILWAY SUPPLY CO., 134-136 Charles St., NEW YORK 

UNIVERSAL ANTI-SLIP TREADS 
cars and station steps. 

Universal Safety Tread Company 
Waltham, Mass. 

The Best Shade Rollers for Cars 
SPECIAL shade rollers for cars, that will last and give satisfac­

tion for years, and yet cost but little more than the poorest 
you can buy, are made by thP Stewart Hartshorn Co., E. Newark, 
N. J. This company is by far the larges t shade roller manufacturer 
in the world. It is ahle to give high quality at lower prices because 
of the enormous output. Writ e for catalog, stating wants, You are 
always protected when 
you buy RI.Jade rollers P ~L _ ~ 
if they bear tbe signature ~PL~ 

You will buy 

CLEVELAND 
Fare Boxes 

Eventually­

Why not now? 

Cleveland Fare Box Co. 
CLEVELAND, OHIO 
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It's Safe if You Used a 

ROLLER LOCK NUT 

It's the only self-tightening nut on the mar­
ket. Use it as often as you like, but be sure 
you always use a Roller Lock Nut. 

ROLLER LOCK NUT CO. 
61 Broadway, New York 

30 
Times 
Each 

Second 
- that's the rate of speed at which a trolley wheel 
revolves around its axle, when the car runs at 30 
miles an hour. 

Do you wonder that it needs lubrication? 
And, yet, the 

Hensley Trolley Wheel 
is the only wheel manufactured which is lubri­
cated by force-feed. 

Oiled twice-a-week and only three seconds 
needed to do it thoroughly. 

Ask for the Hensley Catalog. 

Hensley Trolley & Mfg. Co. 
Detroit, Mich. 

The McLain No. 25 Headlight 
gives powerful road illumination, at the same time eliminating 
glare. It is an extended dash type light made of Pressed 
Steel throughout, assuring light weight without any sacrifice 
in strength or durability. It is absolutely waterproof, weather 
proof and solid. 

Concentrated filament type using either a 23 or 36 watt lamp. 
It's the LIGH T EST, BRIGHTEST, TIGHTEST head­

light on the market and it doesn't cost any more than the 
others. 

The Trolley Supply Co., Canton, Ohio 

~~ 
MASON SAFETY TREAD~-prevent slipping and thus 

obviate damage suits. 
li.ARHOLI'l'H CAR FLOORING-for steel cars is sanitary, 

fir t'proof and light in weight. 
S'l'AN"\VOOi) S 'l'EPS-are non-slipping and self-cleaning. 
Above product s a re used on a ir leading railways. F or details 

address 
AlUERICAN JUASO N S A FETY TREAD CO. 

l\Iain Offices: Branch Offices: Boston New York City , Chicago, 
Loweil, Mass. Philadelphia, K ansas City, Cleveland, St. Louis. 

. See the Crank of the 

, CREAGHEAD DESTINATION SIGN 
· · By m ean s o f it , conductor or motorman 

- can cha nge s ign with out leaving platform. 
- All tha t has to be done is to turn the 

cra nk. B etter inves tigat e. 

CREAG!fEAD ENGINEERING C:>., CINCINNATI, 0. 

What Sherman Said of War 
Also applies to snow on your tracks 

ROOT SPRING SCRAPERS 
a re th e proper tools for fighting snow and we are in 

shape to make prompt deliveries. Order now. 

Root Spring Scraper Co., Kalamazoo, Mich. 

Direct 
Automatic 

Registration 
Bythe 

Pass1:mger 
Rooke Automatic 

Register Co. 
Providcr.ce, R. I. 
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STANDARD STREET RAILWAY AXLES 
ROUGH OR FINISHED TURNED 

DIE BLOCKS 
MADE FROM ELECTRIC FURNACE STEEL HYDRAULIC PRESS FORGED 

Prompt Delivery 

GENERAL STEEL COMP ANY, Milwaukee, Wis. 

AMERICAN CARBON AND GRA P HITE 
MOTOR AND GENERATOR BRUSHES are 
selected according to operating conditions. We 
know brush material-you know your machine. 
Our combined knowledge will solve your brush 
problems. 

OF 

STUCKI 
SIDE BEARINGS 

are truly frictionless. The 
roller instead of turning on 
a pin rolls freely like a 
rolling pin. 

A. Stucki Co. 
Oliver Bldg. 

Pittsburgh, Pa. 

UNION SPRINC & MFC. CO. 
SPRINCS 

COIL AND ELLIPTIC 
M. C. B. Pressed Steel Journal Box Lids 
General Office: First Nat'I Bank Bldg. 

PITTSBURGH , PA. 
Works: New Kensington, Pa. 

50 Church St., New York. 1204 Fisher Bldg., Chicago, 111 , 
Missouri Trust Bldg ., St. Louis, Mo. 

Saved fr om the Ashes as many tickets are, means 
nickels loss to you. Avoid the risk. 
P atten Ticket Destroyer is used right in the office 
under the eyes of trustworthy employcs. 
It mutilates beyond redemption. 
Scrap sold will pay fo r the machines. 

Ask us fo r Circular J. 
PAUL B. PATTEN CO. 

78 Lafayette St., Salem , Mass. U.S .A. 

Wheel Condition No. 5 
Eapecially fo r Removinlf Fla t Spot. 

When the tread 
and flange both 
need grinding you 
can do it without 
removing the car 
from service by 
using this type of 
wheel Truing Brake 
Shoe. 

There are 500 d if­
ferent styles of pat­
terns. 

Write for the list 
of roads using them. 

Pat. May 31, 1898; Sept 1, 1903; 
Aug . 2, 1904; _Dec. 29, 1908; J une 
15, 1909; A pril 21, 19H. 

Wheel Truing Brake Shoe Co. 
DETROIT, MICHIGAN 

S~ W Shim Slack Adjusters Save 
Bra k eshoes and Labor 

SMITH-WARD BRAKE COMPANY, Inc. 
17 Ba tte r y Pla ce, New York 

BEACH OIL ELECTRIC CAR 
A self-propelled car of the latest type, e m b odying new and 

practical features. 
Our en&ineers can help you turn branch line 106988 into proft1L 

ELECTRIC CAR & LOCOMOTIVE CORPORATION 
Ralph H. Beach, Pre&. 

165 Bro a d way, New York, N. Y. 
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MISCELLANEOUS WANTS 

Wanted at Once 
ror immediate shipment any quantity of 

battery lead plates, sediment, scrap cop­
per and wire, brass and all other grades 
of scrap material. Write to us today 
for our prices. National Metal & Rub­
ber Co., 31 India. Wharf, Boston, Mass. 

POSITIONS WANTED 

ELECTRICAL and mechanical engineer, 
graduate, 20 years' experience with 
railway manufacturing and operating 
companies, 10 years as engineer of car 
equipment large electric railway sys­
tem, desires position as chief or sales 
engineer in New York City. PW1802, 
Elec. RWY, Journal. 

ENGINEER, graduate 1909, experienced 
in the construction, operation and man­
agement of electric railway, lighting, 
power and ice plants and transmission 
systems, desires position as manager or 
superintendent. PW-1803, Elec. Rwy. 
Journal. 

SUPERINTENDENT of current distribu­
tion, with 25 years' experience in this 
line, desires change. I n present po­
s ition has for several years supervised 
expenditures exceeding $100,000 annu­
ally for aerial and underground con­
struction and maintenance. Thoroughly 
familiar w ith most phases of power dis­
tribution work, including accounting, on 
electric railroad. PW1801, Elec. Rwy. 
Journal. 

TRAFFIC manager, 17 years' electric and 
steam line experience, desires change. 
Now employed. Best of references. At 
present handling one of the largest 
electric properties in the United States. 
Thoroughly familiar with every detail of 
traffic work. PW1761, Elec. Ry. Jour­
nal, San Francisco. 

General Auditor 
Efficient executive, employed by 

large Middle West public service 
corporation, solicits change. 

Seventeen years' experience (12 
years electric railways) ; age 35, 
married; references. 

Only position with high class 
public utility considered. P. W., 
1795, ELECTRIC RAILWAY JOURNAL, 
Chicago. 

POSITIONS VA CANT 

CHIEF engineer wanted to take charge of 
power station consisting of 18-500-hp. 
Edgemoor boilers served with Green 
grates, 4-1500-kw. cross compound 
engines, 1-2500-kw. low-pressure tur­
bine, 1-7500-kw. high-pressure tur­
bine. Salary, $175 per month, with 
early advancement. Pl 793, Elec. Rwy. 
Journal, Chicago. 

DRAFTSMEN wanted experienced in de­
tailing street railway special track 
work. State experience and salary ex­
pected in first letter. Address chief 
engineer, Buda Co., Harvey, Ill. 

DRAFTSMAN wanted in office of engi­
neer maintenance of way. One with 
railroad experience preferred. Apply at 
once. The Northern Ohio Traction & 
Lig·ht Co., 224 Hamilton Building, 
Akron, Ohio. 

ELECTRIC RAILWAY JOURNAL 

POSITIONS VACANT 

DRAFTSMAN wanted. Man capable of 
designing, computing and laying out 
special trackwork for electric and 
steam railroads. Must be quick, ac­
curate and experienced in this line. 
Give full particulars with reply and 
state salary expected. New York 
Switch & Crossing Co., 15th & Madison 
Streets, Hoboken, New Jersey. 

GENERAL storekeeper-Large railway 
and lighting company has an opening 
for a "live wire" man, who can efficient­
ly and economically handle stores 
proposition, familiarity with market and 
railroad conditions necessary, and ap­
plicant must possess executive ability 
and force. Exempt men only. Reply 
should give age, experience, salary re­
quired and references. Mahoning & 
Shenango Railway & Light Co., Youngs­
town, Ohio. 

GENERAL foreman wanted to supervise 
work in the inspection barn. Will have 
charge of 19 men and 35 cars, mostly 
K control and GE-57 and Westinghouse 
68 equipment. Pl 794 , Elec. Rwy. Jour­
nal, Chicago. 

GENERAL superintendent wanted or 
Southern road. An experienced man of 
good executive ability ; send full infor­
mation first letter, copies only of recom­
mendations. Must be able to supervise 
shop and power station operation, track 
maintenance, and to take charge of 
transportation department. Pl 7 81, Elec. 
Rwy. Journal. 

MAN having experience in way and struc­
ture and shop accounting wanted to fill 
like position with large traction line. 
Application should state experience, 
present occupation, age and salary de­
sired. P1800, Elec. Rwy. Journal. 

MASTER mechanic wanted by up-to-date 
street railway system in southwest town 
of 20,000 population. State a ge, salary 
a nd experience first letter. P-1798, 
E lec. Rwy. Journal, Chicago. 

MASTER mechanic wanted for street rail­
way operating 30 cars. Must be an 
organizer and systematizer with initi­
ative, familiar with inspection system. 
Prefer man having experience with 
W. H.-A. B. control. References r e­
quired. P-1799, Elec. Rwy Journal, San 
Francisco. 

SUPERINTENDENT wanted for an elec­
tric light and power plant serving sev­
eral towns with a population of about 
fifty thousand, who fully understands 
dealing with the public. Permanent po­
sition and good salary to right party. 
Pl 792, Elec. Rwy. Journal. 

Your Advancement 

is largely in 
your own hands-it is 

doubt£ ul if anyone 
else 1s worrymg over it 

Better positions are con­
stantly being secured 
through small advertise­
ments in the "Positions 
Wanted" Columns 

60 cents for 20 words 

January 5, 1918 

I 
EMPLOYMENT AGENCIES 

Correspondence Service 
The undersigned provides a confidential 

service designed to locate openinge 
through correspondence for men earn­
ing not less than $2,500 and up to $25,-
000; all lines. Not an employment 
service, covering individual negotia­
tions. Established 1910. Complete pri­
vacy assured ; present connections in 
no way jeopardized. Send name and 
address only for explanatory details. 
R. W. Bixby, Hl Niagara. Square, 
Buffalo, N. Y. 

Two Fairbanks-Morse No. 28 

GASOLINE 
SPEEDERS 

FOR SALE 

The Aurora, Elgin & Chicago R. R. Co., 

Aurora, Ill. 

FOR SALE 

Electric 
Locomotive 

Weight, 88,000 lbs. 4 G.E.-55, 
100 H.P. motors, Type M control, 
straight and automatic air brake, 
M.C.B. trucks. 

ALBANYi.SOUTHERN RAILROAD 
Rensselaer, N. Y. 

Armature 
Coil Taping 
Machine 
Saves Time, 

Labor and Money 

A boy can tape 40 
coils for Westing­
house 12A Armature 
in an hour. Further 
particulars gladly fur­
nished. 

Geo. M.Grlswold Machine Co. 
New Haven, Conn. 

f ~ 

I OPEN and CLOSED I 
MOTOR and TRAIL 

Wrttcfar Price anJ Full Partkular, t. 

F-,.LECTRIC 
~QUIPMENTCO. 

601 Commonwealth. Bldg. Phi la.Fe).. 
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Five Interurban Cars 

For Sale by 

THE C. E. A. CARR COMPANY 
56 Imperial Bank Building, TORONTO, Canada 

Brill High Speed Interurbans with Baggage and Smoker 
52' 5" over all x 9' 4" over main 

sills, ro' over grab handles, 13' ro" 
over trolley board. 

Seats : H&K high back walkover, 
rattan; can be reupholstered, and 
with paint and varnish cars will 
be as good as new and look new. 

Can be readily converted into 
straight passenger, seating 60 to 
64 passengers, by installing seats 
in the present baggage compart­
ment. 

All wo o d w ork, underframing, 
sheathing roof, ceiling and in­
terior ( which is mahogany) in 
perfect condition. No repairs 
needed. 

This is a 
Real 
Bargain. 
Write us 
at once. 

NOT E- We also 
have available IO cars 
now in service with a 
seating capacity of 
42 ; G. E. 74 Motors, 
mounted on Brill 27 
E Trucks. These 
can be released with­
i n t w o w e e k s. 
WRITE US FOR 
FURTHER PAR­
TICULARS. 

TRUCKS: Brill 27E, 6' 6" wheel 
base, 6" axles, 3611 M CB dropped 
forged steel wheels; most of 
them new; balance good as new. 
Special steel axles new. All first 
class operating condition. 

AIR BRAKES : \V estinghouse, 
both automatic and straight air 
for t railer or train control: can 
be used as locomotives. GE CP22 
25' compressor herring bone 
tooth type. 

WEIGHT : Bodies only 223/2 tons. 

COUPLERS: MCB Janney pas­
senger or fre ight; unlocking de­
vice in vestibule. 

Interchangeable with and can be 
operated on steam roads. 

Equipped with two trolleys and 
third rai l shoes. 

Full vestibules each end, steam 
coach monitor roof Pullman type, 
flush platforms with trap doors 
both ends and in the rear on both 
sides. Underframing composite 
heavily reinforced with .steel. 

The type "M" control is practically 
new in all details, having been in­
stalled about four years ago. 
Balance of equipment is a little 
over ten years old, but has been 
kept in the very best of condition. 

Ready for immediate shipment and 
service. 

Wanted: 

G-E 
Sixty-Six B 

Armatures 

Second-hand, 

but in good 

condition. 
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Three 300 KW., 60 Cycle, 600 / 1200 Volt 
IMMEDIATE SHIPMENT 

TURBINES 

General Electric 
2-1000 K.W. Westinghouse H orizontal Turbo Generating, sets 

wound for 2 or 3 phase, 60 cycle, 2300 volts, 1800 R.P.M. 
Condensing Duty. 

Rotary Converters 
1-500 KW. General Electric Curtis steam turbine, 3 ph., 60 cy., 

1800 rpm., 2300 volts, 150 lb. steam pressure, vertical type. 
1-500 KW. Westinghouse Horizontal Turbo Generating Unit wound 

for 3 phase, 6-0 cy., 2300 volts, speed 3600 rpm., condensing 
duty. 

DIRECT CONNECTED ALTERNATING UNIT 
with 1-800 KW. Allis-Chalmers, 2300 v., 3 ph., 60 cy., 90 rpm. gen­

erator, direct connected to 22 and 44 x 48" Reynolds Corliss 
engine, 

Transformers and Switchboards 60 CYCLE ROTARY CONVERTERS 
1-300 KW. West. rotary converter, 3 ph., 60 cy., 370 v., A.O., 

575 v., D.C., 600 rpm., with 3-185 KV.A. Gen. Elec., 60 c7. 
transformers, 2200-370 volts. 

FOR PROMPT SHIPMENT 1-200 KW. Westg. 3 ph., 60 cy., 720 rpm., Rotary Converter, 575 
volts D.C., 360/370 volts .A.O. 

1-150 KW. West. 3 ph., 60 cy. rotary converter, 550 v., 720 
rpm., with two Scott connected transformers. 

3-300 KW. General Electric Rotary Converters, 
type TC, 3 phase, 60 cycle, 6 pole, 600/1200 volts, 
1200 RPM., with speed limit device and starting 
rheostats. 

ARCHER & BALDWIN, Inc. 
114-118 Liberty Street, New York City Telephone 4337-4338 Rector 

3-300 KW. type HST oil cooled transformers, 3 
phase, 12,000/24,000 volts primary, 370/185 volts 
secondary. Simplex Car and Track Jack 

3-300 KW., 1200 volt D.C. rotary panels. 

3-Transformer Panels. Templeton, Kenly & Co., Ltd. 
2-1200 volt, 500 amp., feeder panels. 

3-600 volt, 500 amp., feeder panels. 

3-A.C. starting panels. 

Chicago, Ill. 

Complete with necessary instruments, bus copper, etc. 
THE SEARCHLIGHT SECTION 

We have on hand all classes of Power Machinery 

MACGOVERN & COMPANY, Inc. 
114 Liberty Street, New York City 

will find { J~: ;o~~ion } you want 
The plant 

FOR SALE 

16 Peter Smith No. C-1 

Hot Water 
Heaters 

with or without piping. Heaters a nd 
pipe in first-class condition. Property 
now using these heaters to be operated 
entirely by water power is reason for 
sale. 

ATLANTIC SHORE RAILWAY 
Kennebunk, Maine 

FOR SALE 

Through plate girder 

BRIDGE 
designed for 60-ton interurban cars, 
made up of two plate girders, 
length 53 ft., depth 4 ft., with suit­
able floor systam. 

Indiana Railways &Light Company 
Kokomo, Indiana 

PUT YOUR AD IN THE SEARCHLIGHT 

Rails 
600 tons 60-lb . .A.S. C.E. with angles. 
250 tons 67 ½-lb. 5 in. high w ith angles. 
100 tons 70-lb. A.S.C.E. with angles. 
350 tons 75-lb., New, w ith angles. 
150 tons 80-lb . A.S.C.E. with con. angle!. 

Good as new. 
150 tons 90-lb. 9 in. Grooved Girder Relay. 
600 tons 100-lb. Standard with angles. 
400 tons 105-lb. 7 in. Grooved Girder. New. 

Interurban Cars 
1-,-55 ft. passenger and· baggage, 4 GE 57 

motors, 55 h.p. , seats 58 passengers. 
Practically new. 

1- 46 ft. 8 in. passenger trailer. Seats 50 
passengers. Practically new. 

Street Cars 
4-30 ft. single-truck, P.A.Y.E.; one-man 

operation . Seat 28 and 32 passengers. 
GE 80 motors. 

7-30 ft. 8 in. single truck. P.A.Y.E. Seat 
32 passengers GE 80 motors, 550 to 600 
volts 

All First-class 

Ballast Cars 
25 Side Dump Cars, 23 yds. cap. Length 

22 ft. Standard MCB equipment . Short 
couples. Will take 45 ft. radius curve. 
Strictly first-class. 

zg_LNICKER IN ST. LOUIS 
GET BULLETIN 230-68 BARGAIN PAGES 

85 lb. A. S. C. E. Relayers 
16,000 tons--with Angle Bars to match. 
Available immediate shipment and 
centrally located. 
We positively own these Rails and 
offer same in carload lots and over. 
25,000 tons-Relayers-sizes 25 lb. to 
100 lb., ~n stock our Pittsburgh yards 
and vicinity. 
Immediate shipment guaranteed and 
prices very attractive. · 
Carload and less than carload hlqlltries 
and orders solicited. 
Rails cut to length for structural pur­
poses. 
Frogs, Switches, Bolts, Nuts, Spikes 
and all Accessories. 

L. B. FOSTER COMPANY 
Park Bldg. Pittsburgh, Pa. 

Cleveland, Ohio 

Everything in the Line 
of Repairs to Electrical 

Machinery 
Complete Armatures, New Armatures, 
Rewound Armature Cores, Armature 
Shafts, Armature Coils, Fields and 
Commutators. 

Established 22 Years. 

Get Your Wants into the Searchlight 
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FOR SALE 

Motor and Trailer Cars 
Immediate Delivery 

Provide immediate and adequate SERVICE to war 
plants and cantonments. 

Enable your property to interchange the passenger and 
freight business with steam railroads now so gladly of­
fered to relieve congestion. 

We off er the Brooklyn Motor Cars and the Trailers for 
passenger traffic in regular train operation, and also the 
motor cars as 

LOCOMOTIVES 
to haul express and freight. 

These cars can be shipped on their own wheels. 
Wire for particulars. 

Agents for 

Consolidated Car Fender Co. 
Du Pont Fabrikoid Co. 

Duraduct (Export Dept.) 
Harrison's, Inc., Paints 

Russell Cars and Snow Plows 
Upson Wall Board 

Wendell 
& 

MacDuffie Co. 
61 Broadway 

New York 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used hy the Electric Railway Industry 

with Names of Manufacturers and Distributors 

. -lcce lylene :!,er,·ice autl A1,-
1uu·a tns, 

Oxwelcl Acetylene Co. 

Advertising, Street Car. 
Collier, Inc .. Barron. CJ. 

Air Cleaners. 
Horne 1\Ifg. Co. 

Air Rectifiers. 
Holden & White, Inc. 
Ka t iuna l Safet y Deyic:es ,\: :\lfg. Co. 

Alloys, Steel & lt'Oll 
\~e e also Hearin~" aud 
Hearini,:; l'\letals.) 

Titanium Alloy 1\Ifg. Co. 

. ~u11ueters. 
\\'estuu E le<:tric-al Inst rmucnt Co. 

A n ehor;,j, Guy. 
. haectrk :::iervke :::iupplies Co. 
Holden & White. Inc. 
Juhns- :\l:011vitl e Cu., I-I. \\', 
Ohio B rass Co. 
\\"esteru E lcdric Co. 
Westrnghouse J;J Jec. & Ill. Co. 

Anti-Climbe1·s. 
Railway Improv. Co. 

Arc Lan111 Cord. 
Sarnson Uonla.f.!"e \Yorks. 

Aut on1ohile s a11<1 lln,.es. 
Brill Co.. 'rile J. G. 
Geueral ,·ehiclc Co. 

Axle Straig·hteners. 
Columbia 111. W . & Ill. I. Co. 

Axles. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
<!eneral Steel Co. 
Na tional Railway Appliance Co. 
St. Louis Car Co. 
S tandard Steel Works Co. 
•raylor Electric T r uck Co. 
Westinghouse Elec. & III. Co. 

Uah11ittiu~ n.-,·iel's, 1 

Columbia :\I. W. & :11. I. Co. 

8 ad~e" and lluttons. 
American Railway Supply Co. 
lll lectric Service Supplies Co. 
Tnternatinno l RPi,1ster Co., The. 
Western E lectric Co. 
Woodman · l\Ifg . & :::iUpJJ lY Co., R. 

Bankers and nrokers. 
Coal & Iron Nationa l Bank. 
Na tional City Co. 

Batt('ric8, D1•y, 
,Tolrns-1\Ianv ille Co .. H. W. 
Western Electric Co. 

Batteries, Storag e. 
Electric i"tora!?" Jlqttery Co, 
Western Electric Co. 

Bearings an,I Bearing 
Metals, 

Bemis Car Truck Co. 
Colombia M . W. & M. I. Co. 
Eureka Co. 
General Electric Co. 
Kerschner Co., Inc., W. R. 
Long Co., E. G. 
More-Jpnes Brass & M. Co. 
St. Louis Car Co. 
Taylor E lec. Truck Co. 
WestinghOuse Elec. & M. Co. 

Bearings, Oenter and Roller 
Side. 

Baldwin Locomotive Works. 
Holden & Wbite, Inc. 
Stucki Co .. A. 

Bearings, Oil- less, Graphite, 
Bronze and Wood. 

Bound Brook Oil-less Bearing Co. 

Bearings, Roller and Ball. 
Gurney Ball Bearlnl!,' Co. 
Railway Roller Bearing Co. 
SKF Ball Bearing Co. 

Hells and Gongs, 
Brill Co., The J. G. 
t,uJUWllla 111. W. & M. I. Cu. 
.IJJlectric Servit:e ::;u pplies Co. 
St. Louis Car Co. 
Wes tern E lectric Co. 

lieuders, Rail . 
Niles-Bement-Pond Co. 
Wa t son-:::itillman Co. 
:ilelnicker SUpbJlY Co., \\- . a. 

lioiler Cleaning Con1110011d,., 
Dearborn C11 emical Co. 
Johns; llianville Co., H. W. 

Boile•· Co,·e riu;:;><. 
J olms-:\l anvi!le C<>., JI. "'· 

IJoiler Grauhite . 
Dixon Crucible Cu., JuseJJ h . 

Boiler Tnbes. 
National Tube Co . 

tloilers. 
Babcock & Wilcox Co. 

Hon,I Teste1•s, 
American Steel & Wire Co. 

IJ01uling A 111,aratus . 
Eleetri c Ra ilwa y Improv. Co. 
Lincoln Bonding Co. 
Ohio Brass Co. 
lhweld Acetylene Co. 

Hon<ling 'l'ools, 
American Steel & Wire Co. 
E lectric Railway ImJJrove. Co. 
E lect ri c Service SupJJlies Co. 
Ohio Brags Co. 

Bond,., Rail. 
Amerkan Steel & Wire Co. 
Electric Railway Improv. Co. 
E lectric Servic-e Supplies Co. 
Genera 1 Electric Co. 
.Tohns-1\Ianville Co., I-I. W. 
Lincoln Bonding Co. 
Ohio Brass Co. 
Wes tinghouse Elec. & M. Co. 

Hool.: Pnhlislters. 
lllcGraw-H ill Book Co., Inc . 

Dorin~ Tools, Car '\Vheel. 
Niles-Bement-Pond Co. 

Hru ces, Rail. 
Kilby Frog & Switch Co. 

Bra('kets and Cross 
(See also Poles. 
Posts, Piling and 
her.) 

Arnis. 
Ties, 
Lum-

Bates Expanded Steel Truss Co. 
n r eaghead Engrg. Co. 
E lectric Railway Equipment Co. 
E lec tric Sei-vice Supplies Co. 
Hubbard & Co. 
Lindsley Bros. Co. 
Ohio Rra •q Co 
WPs tern Electric Co. 

Hrn ke Adjusters. 
Holden & White, Inc. 
Smith-Ward Brake Co. 

Brake Shoes. 
American Rrake S. & Fdy. Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Columhia M. W, & M. I. Co. 
Long Co., El. G. 
St. Louis Car Co. 
Taylor Elec. Truck Co. 
Wheel Truin~ Brakeshoe Co. 

Bral.:es, Brake Systems and 
nrake Parts. 

Remis Car Truck Co. 
Rrill Co., The .J. G. 
B r. Westinghouse Elec. & Mfg. Co. 
Columbia III. W. & III. I. Co. 
General Electric Co. 
Holden & White, Inc. 
Horne Mtg. Co. 
Long Co., E. G. 
National Brake Co. 
Na tional Safety Devices & Mfg. Co. 
!;t. Louis Car Co. 
!;afety Car Dev!ce8 Co. 
Taylor Elec. Truck Co. 
Westinghouse Trac. Brake Co. 

J.i1.•00111~, 'i'.1·uck, !Slt""el or 
Rattan. 

Paxson Co. , J. ,v. 
\\ es tern Electr ic Co. 
L. t:.inc:,er supply I.Jo., W. A. 

B1°11Nhes, Carbon. 
Ame ri can Carbon & Battery Cu. 
Ue neral Electric Co. 
J eaudrun, W . J . 
.\lol'gan Crucible Co. 
C u it,•d States Gra phi te Co. 
\\' ,,stem E lect ri c Co . 
Wesuughuuse l£ lec. & Ill. Co. 

Hrushe,., Gra1,hiie, 
Dixon Crucible Co., J os. 

Ur nNh Ho ld e1•s, 
Ande rson l\Jfg. Co., A. ,'< J . M . 
Eur1•l,;a l .'o. 

Hnshi u~s. Case llardeu e d 
lUa u ~·an t""st"" . 

Bemis Car Truck Co. 

1111,.h ings, l<'il1re. 
Diamond State Fibre Co. 

BuNhing-. , Gr:qthite & 
\Voodc u. 

8ou11d Hrook Oil-less Bea ring Co. 

l l u!-<iint•~ s ln;.;trnt_•tiou . 
.~lcxall(l~I' lla111ilton Jn,;titute. 

Cables, 
(S e e '\Vil·.-,. a11 <1 Cuhles,> 

Car E(1ni1uue 11t. 
~rs, I Re att""rs, 
,v1te('l8, et••·• 
Hea<lin~"·' 

~Foi· l~eud­
ll egiste l"S, 

see those 

Cnr 'rri1un1 in;.=.·s. 41~ .... or Cnl"-
tains, Doors, ~.:-ats, etc., 
see tlt o8e lleadings,) 

Cn1·"• Dnn1p. 
Differential Car Co. 

Ca1•s, Oil-Electric. 
Ellectric Car & Loco. Corp. 

Cars, P'asseu::;er~. J1'rcight, 
Ex1,ress, etc. 

American Car Co. 
Brill Co ., The J . G. 
Kuhlman Car Co.. G. C. 
8t. Louis Car Co. 
Wason Mfg. Co. 

Cars, Second Hand. 
Carr Co., C. E. A. 
l£ lect rlc Ell uipmen t CA'l. 
Kers~bner Co., Inc., W. R. 
Wendell & l\lacDuffie Co. 

Cars, S('lf-Propelled, 
Br. W estinghouse Elec. & Mfg. Co. 
E lec tric Storage Battery Co. 
General Ele<!tric Co. 

Cast in~s, Brass, Composition 
or Co1,1,er. 

Anderson M. Co., A. & J. M. 
Columbia M. W. & M. I.. Co. 
Eur eka Co . 
Frankel Connector Co. 
Horne Mfg. Co. 
IIIore-Jones Rrass & M. Co. 

Castings, Gray Iron & Steel, 
American n. S. & Fdry. Co. 
American Steel Founaries. 
Bemis Car Truck Co. 
Columbia M. W. & M. 1. Co. 
Horne Mfg. Co. 
Long Co., E. G. 
8 t . Louis Car Co. 
Standa rd Steel Works Co. 
Union Spri ng & Mfg, Co. 

Castiu~s, l'\lalleable and 
Brass. 

American Brake S. & Fdry. Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Horne Mfg. Co. 
Long Co., E. G. 
St. Louis Car Co. 

Cat('bers and Retrievers, 
Trolley. 

E a rll, C. I. 
E lectric Service Supp1tes Co. 
Holden & White, Inc. 
Horne Mfg. Co. 
Kerschner Co.. Inc., W. R. 
Long Co., E. G. 
Ohio Brass Co. 
Trolley Supnly Co. 
Wood Co .. C. N. 

..._-11ing, Car • 
Keyes Products Co. 

Certified Public Accountant, 
Swan, James T. 

Checks, E1n11loyees. 
American Railway Supply Co. 

Chen1ist!'<, 
Little, lnc., Arthur D. 

Circuit llreaker8. 
Automatic Hec losiug Circuit Break-

er Co. 
Cutter m ectri cal & l\Ifg. Co. 
General E lectric Co. 
Western E lec tric Co. 
Westinghouse E lec. & III. Co. 

C lan111s and Co nnecto1·s, for 
,vires null Cables. 

Anderson 1\Ifg . Co., A . & J. 111. 
Dossert & Co. 
l£lect ric Service Su pp lies Co. 
Frankel Connector Co. 
General Electric Co. 
Hubbard & Co. 
Klein & Sons, 111. 
Ohio Brass Co. 
Western E lectric Co. 
Westinghouse Elec. & III. Co. 

Cleaners 4t: Scr:,i1,ers, Track 
!See also Snow-Plows, 
Sn·ee 1,e1·>< and B1·oou1s,) 

Brill Co .. The, J. G. 
Ohio Brass Co. 
Root Spring 8cra per Co. 
Wes tern Electr ic Co. 

Clnsters and Socl.:cts. 
Genera l E lPctric Co. 

Coal and .\.sh Handling. (See 
Conveying and Hoisting 
l'\!achinery.) 

Coa .. ting Recorders. 
Railway Improv. Co. 

Coil Banding and Winding 
"la('hine><. 

Columbia !If. W. & M. I. Co. 
Electric ~ ... rvice Rupplies Co. 
Western Electric Co. 

Coils, Ar1nature and Field, 
Cleveland Armature Works. 
Coil l\Ifg, & Repair Co. 
Co lumbia III. W. & M. I. Co. 
D & W Fuse Co. 
General E lectric Co. 
Independent Lamp & Wire Co. 
Westinghouse Elec. & M. Co. 

Coils. Chol.:e and Kicking, 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Coin-Conn1in~ lUachinel'I. 
Electric Service Supplies Co. 
International Register Co. 
Johnson Fare Box Co, 

Co1nn1utntor Slotters. 
Electric !;ervice Supplies Co. 
General Electric Co. 
Westinghouse Ellec. & !If. Co. 
Wood Co .. C. N. 

Commutator Slotting Files. 
Handy Supply Co. 

Com1nutator Stones. 
Handy Supply Co. 

Commutator Truing Device■, 
General Electric Co. 

Commutators or Parts. 
Cameron Elec'l Mfg. Co. 
Cleveland Armature Works. 
Coil Mfg. & Repair Co. 
Columbia M. W. & M. I. Co. 
E ureka Co. 
General Electric Co. 
Long Co .. E. G. 
Mica Insulator Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Compounds, Commutator. 
Ideal Commutator Dresser Co. 

Compressors, Air. 
General Electric Co. 
Westinghouse Trac. Brake Co. 

Condensers. 
General Ellectri<! Co. 
Westinghouse Elec. & M. Co. 
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Model 370-A.C. and D.C. Ammeter 

O n e o f the Portable Electrodynamometer 
G roup, which also includes Model 3 I 0 
Single Phase a nd D.C. Wattmeter, Model 
329 P oly phase Wattmeter and Model 341 
A .C. a nd D.C. Voltmeter. 

Pacemakers for 29 Years 
It is one thing to take the lead ; quite another 

thing to hold it. 

Indicating Instruments 
w ere the first exponents of the Art of Electrical 
Measurement as it is known today. But of far 
greater importance is the fact that since the begin­
ning substantially every advance in the Art has 
originated with this Company and found its first 
embodiment in this Company's Instruments. 

'\Veston Indicating Instruments include a great variety of groups 
for portable or switchboard s ervice on A. C. or D. C. Circuits, Instru­
m ents d esigned expressly for testing and laboratory use, for motor car 
and boat e lectrical systems, and many others for special purposes. 
vVrite for Bulletins or Catalogs describing those which interest you. 

T h e characteristics of the group are ex­
trem e a c curacy (guaranteed within a frac-

' ;==============~- } ~

0

t i!e I!: f~l~c:ci:!e :r
1
~~y· :~~:a::!\~ fre quency a nd any wave form, great over· 

Weston Electrical Instrument Company 
21 Weston Ave. , Newark, N. J. 

loffa d . capadcity,. low dmoh~elndt_ of inderhh·a, ~ l~~raXi1~hia ~l~~~~fi0 :g:~;~~~ 
e echve ampmg an s 1e mg, an t e P ittsburgh Buffalo St. Louis 
legibility and remarkable uniformity of the Clevela n d Ricl11nona . Toronto 
hand calibrated scales. Cincinnati San Francisco Winnipeg 

Montreal 
Vancouver 
London 
Paris 
Petrograd i Florence Johannesburg, S. Africa 

.~ 11111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111 111111111 1111111111111111111111111111111111111111111111111111 11111111 11111 1111111111111111111111 11111111111111111111111111111w111111111111!1JllllllJl!IJllllllllllllllllllllllllllllllllllll 

Give the 

SALAMANDER 
a chance on your 

OLD COILS 
Get them back on 

active service 

Send those old vYorn-out coils to 
u s and we' ll RE-I NSULATE 
them with 

Salamander 
Pure Asbestos 

and they wi ll give you a longer serv­
ice than they did be fore scrapping, 
because "SALAMAND E R" asbestos 
wire resists overload and cannot 
burn out. 

Independent · 
Lamp & Wire Co., Inc. 
OFFICES: 

1737 Broadway 
New York 

FACTORIES: 
York, Pa., and 

Weehawken, N . J. 

B. A. HEGEMAN, JR., President 
CHARLES C. CASTLE, HAROLD A. HEGE:11.A :S-. 

First Vice President Vice Pres. and Treasure, 
E. D. HILLMAN, FRED C. DUNHAM, 

BecretM1J and Engineer Assistant to President 

NATIONAL RAILWAY 
APPLIANCE COMPANY 

50 East 42d St ., NEW Y ORK CI T Y 
Hegeman-Castle Corporation 

Chicago 
National R a ilway Appliance Co. 

Wash ington, D. C. 

RAILWAY SUPPLIES 
Selling Agents for 

Tool Steel Gears and Pinions 

Johnson Fare Box Perry Side Bearings 
Hartman Centering Center Plates 

Wasson Trolley Bases 
Garland V entilator Electric Arc Welders 

High Class Railway Varnishes and Enamels 

Axles and Forgings Elastic Car Waste 

{ 

TOOL STEEL GEAR & PINION CO. 
. JOHNSON FARE BOX CO. 

Special Agents for C. & C. ELECTRIC & MFG. CO. 

HOLDEN & WHITE, INC. 
General Agents for ANGLO-AMERICAN VARNISH CO. 
Eastern Agents for UNION FI BRE CO. 
Eastern & Southern Agen ts for VALLEY STEEL CO. 
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Conduits, Flexible, 
Tubular Woven Fabric Co. 

Condnits, Underground. 
Johns-Manville Co., H . W . 
Standard Undergr ound Cable Oo. 

Connectors, Solderless. 
Dossert & Co. 
Frankel Connector Co. 

Controller Regulators. 
Electric Semce Supplies Co. 

Controllers or Parts. 
Br. Westinghouse Ellec. & Mfg. Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Horne Mtg. Co. 
Johns-1\Ianville Co., H. W. 
Kerschner Co., Inc., W. R. 
Westini::house Elec. & M. Co. 

Controlling Systeins, 
General Electric Co. 
Westinzhouse Elec. & M. Co. 

Converters, Rotary, 
General E lectric Co. 
Western Electric Co. 
Westinghouse E lec. & M. Co. 

Conveying and Hoi>1ting lHu­
chinery, 

Co!nmbia M. W. & M. I. Co. 
Green Eng'g Co. 

Cooling System. 
Spray Engineering Co. 

Cordage. 
Samson Cordage Works. 

Cord, Bell, Trolley, Regfo,. 
ter, etc. 

Brill Co., The J. G. 
Electric Service Supplies Co. 
International Register Oo., The. 
Long Oo., El. G. 
Roebling's Sons Co., John A. 
Samson Cordage Works. 
Troliey Supply Co. 

Cord Connectors and Coup • 
lers. 

Electric Service Supplies Co. 
Samson Cordage Works. 
Wood Co., C. N. 

Couplers, Car. 
Brill Oo. , The J. G. 
Long Co., El. G. 
Ohio Brass Co. 
Van Dorn Coupler Co. 
Westinghouse Trac. Brake Co. 

Couplings, Conduit, 
Horne Mfg. Co. 

Cranes, (See also Hoists.) 
Niles-Bement-Pond Co. 
Thew Automatic Shovel Co. 

Creosoting, (See Wood Pr­
servatives,) 

Cross Arms, (See Brackets. I 

Crossing Foundations. 
Balkwill Manganese Crossing Co. 
International Steel Tie Co. 

Crossing Signals, (See Sis­
nals, Crossing.) 

Crossings, Track. (S e • 
Track, Special Work,) 

Culverts, 
American Rolling l\Iill Co . 
Bark River B. & Culvert Co. 
California Cor. Culver t Co. 
Canada Ingot Iron Co., L t d. 
Canton Culvert & Silo Co. 
Coast Culvert & Flume Co. 
Corrugated Culvert Co. 
Delaware Metal Culvert Co. 
Dixie Culvert & Metal Co. 
Hardesty Mfg. Co., R. 
I llinois Corrugated Metal Co. 
Independence Culvert Co. 
Iowa Pure Iron Culvert Co. 
Kentucky Culvert Mfg. Co. 
Lone Star Culvert Co. 
Lyle Corrugated Culvert Co. 
l\Iichigan Bridge & Pipe Co. 
Montana Culvert Co. 
Nebraska Culvert & Mfg. Co. 
Nevada Metal Mfg. Co. 
New England Metal Cul. Co. 
North East Metal Co. 
Northwestern Sheet & 1. Wks. 
O'Neall Co., W. Q. 
Ohio Corrugated Culvert Co. 
Pennsylvania Metal Cu l. Co. 
Road Supply & Metal Co. 
Sioux Falls Metal Cul. Co. 
Spokane Cul. & Tank Co. 
Tennessee Metal Culvert Co. 
Ut ah Corr. Cul. & Flume Co. 
Virginia Meta,! & Cufvert Co. 
Western Metal Mfg. Co. 
Wyatt Mfg. Co. 
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Greases. (See Lubricants,) 

11 

Grinders and Grinding Sup-
plies, 

General Electric Co. 
Goldschmidt Thermit Co. 
Rallwa:, Track-work Co. 

Grinding Blocks & Wheels. 
Curtains and Curtain Fix-

tures, 
Br11! Co., The J. G. 
Du Pont Fabrikoid Co. 
Electric Service Supplies Co. 
Hartshorn Compan:,, Stewart. 
St. Louis Car Co. 

Cutting Apparat•s, 
Acetylene. 

Oxweld Acet7lene Oo. 

Derailing Devices, 
Cleveland Frog & Crossing Oo. 

Destination Signs, 
Columbia M. W. & M. l. Clo. 
Oreaghead En~g. Co. 
I!Hectric Service Supplies Ce. 

Detective Service. 
Wisch Service, P . Edward. 

Die Blocks, 
General Steel Co. 

Door Operating Devices. 
Oonsolldated Car Heating Oo, 
National Pneumatic Co. 
Safety Car Devices Co. 

Doors, Asbestos. 
Johns-Manville Co .• H. W. 

Doors and Door Fixtures. 
Brill Co., The J. G. 
Hale & Kilburn Co, 

Doors, Folding Vestibule, 
National Pnenma tic Co. 

Drills, Track, 
American Steel & Wire Oo. 
Electric SerTiee Suppllea Co. 
Loll&' Oo., m. G. 
Niles-Bement-Pond Oo. 
Ohio Brass Co. 

Dryers, Sand, 
Electric Service Supplies Co. 
Zelnicker Supply• Co., W. A. 

Engineers, Consulting, Con-
tracting and Operating, 

Archbold-Brady Co. 
Arnold Co., The. 
Beeler, John A. 
Byllesby & Co., H. M. 
Ford, Bacon & Davis. 
Hunt & Co., Robert W. 
Jackson, D. C. & Wm. B. 
Little, Inc., Arthnr D. 
Richey. Albert s. 
Sanderson & Porter. 
Sargent & Lundy. 
Scofield Engineering Co. 
Sloan, Huddle, Feustel & Freeman. 
Stone & Webster Eng·g Corp. 
White Companies, The J. G. 
Woodmansee & Davidson Engineer-

ing Co. 

Engines, Gas and Oil. 
Westinghouse Elec. & M. Co. 

Engines, Steam, 
Westinghouse Elec. & M. Co. 

Fare Boxes, 
Brill Co., The J. G. 
Cleveland Fare Box Oo. 
International Register Co., The. 
Johnson Fare Box Co. 
Ohmer Fare Register Co. 

ll'ence!!r, Woven Wire and 
Fence Posts, 

American Steel & Wire Co. 
Page Steel & Wire Co. 

Fenders and Wheel Guards. 
Brill Co., The J. G. 
Cleveland Fare Box Co. 
Consolidated Car Fender Co. 
Electric Service Supplies Co. 
Root Spring Scraper Co. 
Star Brass Works. 
'l'rolle:v 811pply Co. 
Western Electric Co. 
Wood Co. , Charles N. 

Fibre and Fibre Tubing, 
Diamond State Fibre Co. 
Johns-Manvi!le Co., H. W. 
Westinghouse Elec. Ir. M. Co. 

Fibre Insulation. 
National R:r. Al')pllance Co. 

Field Coils. (See Coils,) 

Filters, Water, 
Scaife & Sons Co., Wm. B. 

Fire Extinguishing 
ratns, 

Johns-Manville Co., H. W. 

Fire-Proofing Materials. 
Johns-Manville Co .• H. W. 

Flooring, Coml_}osition, 
American Mason Safety T. Oo. 
Johns-Manville Co., H. W. 
Western Electric Co. 

Forgings, 
Columbia M. W. & M. I. Co. 
Eureka Co. 
Standard Steel Works Co. 

Freqnency lUeters. 
Weston Electrical Instruments Co. 

Fuses and Fuse Boxe■, 

Chicago Fuse Mfg. Co. 
Colnmbia M. W. & M. I. Clo. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Fuses, Refillable, 
Columbia M. W. & M. I. Oo. 
Economy Fuse & Mfg. Co. 
General Electric Co. 
Horne Mtg. Co. 

Gage■, Oil and Water. 
Ohio Brau Co. 

Gaskets, 
Diamond State Fibre On 
Johns-Manville Co., H. W. 
Power Specialty Co. 

Gas-Electric Cars. 
General Electric Co. 

Gas Producers. 
Westinghouse Elec. & M. Co. 

Gates, Car, 
Brill Co., The J. G. 

Gear Blanks, 
Carnegie Steel Co. 
Diamond State Fibre Co. 
Standard Steel Wks. Co. 

Gear Cases, 
Co!nmbia M. W. & M. I. Co. 
Electric Senice Supplies Co. 
Kerschner Co., Inc., W. R. 
National Ry. Appliance Uo. 
Thayer & Co., Inc. 
Westin~honse Elec, & M. Co. 

Gears and Pinions. 
Bemis Oar Truck Co. 
Columbia M. W. & M. 1. Co. 
Diamond State Fibre Co. 
Electric Semce Snpplies Co. 
General Electric Co. 
Kerschner Co., Inc., W. R . 
Long Co., E. G. 
National Ry. Appliance Co. 
Nuttall Co., R. D. 

Generating Sets, Gas-Elec­
tric, 

General Electric Co. 

Generators, 
Dick, Kerr & Co. 
General Electric Co. 
Western Electric Co. 
Westini::house Ellec. & M. Co. 

Gongs, (See Bells and 
Gongs,) 

Graphite, 
Dixon Cracible Co., Joseph. 
Morgan Crucible Oo. 

Grn.tes, Chain, 
Green Eng'g Co. 

Norton Co. 

Gnards, Trolley, 
Electric Service SUppllea Co, 
Ohio Brass Co. 

Harps, Trolley, 
Anderson M. Co., A. & J. M. 
Bayonet Trolie:, Harp Co. 
Electric Service Supplies Co. 
Hensley Trolley & Mfg. Co. 
More-Jones Brass & M. Co. 
Nuttall Oo., R. D. 
Star Brass Works. 
Western Electric Co. 

Headlights, 
Electric Service Suppllea 

· General Electric Co. 
Loni: Co., E. G. 
Ohio Brass Co. 
St. Louis Car Co. 
Trolley Snppl:, Co. 

Head linings, 

Co, 

Kerschner Co., Inc., W. R. 
Keyes Products Co. 

Heaters, Car, Electric, 
Consolidated Car Heating Oo, 
Gold Car Heating & Lightinr Oo. 
Smith Heater Co., Peter. 

Heaters, Car, Hot Air aad 
Water. 

Cooper Heater Co. 
Smith Heater Co., Peter. 

Heaters, Car, Stove, 
Electric Senlce Supplies Oo, 
Smith Heater Co., Peter. 

Hoists and Lifts. 
Columbia M. W. & M. I. Oo. 
Dulf Manufacturing Co. 
Ford Chain Block & Mt~. Oo. 
Niles-Bement-Pond Co. 
Yale & Towne Mtg. Co. 

Hose Bridges. 
Ohio Brass Co. 

Hose, Pneumatic and Fire. 
Johns-Manville Co., H. W. 

Hydranlic Machinery, 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 

Hydrogronnds, 
Horne Mfg. Co. 

Inspection, 
Ellec'l Testing Laboratoriee. 
Hant & Co., Robert W. 

Instrument Transformers, 
Weston Electrica l Instrument Co. 

lnstrnments, Measnring, 
Testing and Recording, 

Econom:, Electric Devices Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Westinghonse Ellec. & M. Co. 
Weston Elec'i Instrument Co. 

Insulating Cloths, Paper 
and Tape, 

Anchor Webbing Co. 
Diamond State Fibre Co. 
Freydberg Bros., Inc. 
General Electric Co. 
Hope Webbin~ Co. 
Horne Mfg. Co. 
Johns-Manville Co., H. W. 
Mechanical Rubber Co. 
Mica. Insulator Co. 
Mitchell-Rand Mfg. Co. 
Okonite Co. 
Packard Electric Co. 
Standard Paint Co. 
Standard Underground Cable Oo. 
Stnndard Woven Fabric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Insulation, (See also Paints,) 
Anderson M. Co., A. & J, M, 
Diamond State Fibre Co. 
Electric Service Supplles Co. 
General Electric Co. 
Horne Mfg. Co. 
Johns-Manville Co., H. W. 
Mechanical Ruhh<>r f',o. 
Mitchell-Rand Mfg. Co. 
Okonite Co. 
Standard Varnish Works. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 
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Albany Oakland Boston Chicago 

From Users 
All Over The Country 

come reports that Imperial Tie 
Tampers are more than equal-
1z1ng the shortage of track 
labor. 

"Imperial'' 
Tie Tampers 

are being used in con­
struction and mainte­
nance work not only 
for tamping ballast but 
for cutting asphalt and 
breaking up concrete 

pavement as well. 
They have established 
a new basis of main te­
nance costs - and a 
new standard of well 
ballasted track. 

Bulletin 9023 tells the 
story-ask for a copy 

INGERSOLL-RAND COMPANY 
11 Broadway, New~York Offices The World Over 165 Q. Victoria St., London 

77-TT 

Indianapolis Cleveland St. Paul New York 
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Newark 

Atlanta 

Baltimore 

Kansas City 

Elmira 

Denver 

Rochester 
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Insnlators. (See ah,o Line 

Material.) 11 Anderson M. Co., A. & J. M. 
Creaghead Engr~. Co. 
Drew Elec. & Mfg. Co. 
Electric Railway ~quipment Co. 
Electric Service Supplies Co. . 
General Electric Co. . 
Horne lllfg. Co. 

WHAT AND WHERE TO BUY ii 
Johns-Ma nville Co., H . W. 
Locke Insulator ~Ifg. Co. 
.\lacalleu Co. 
Ohio Brass .Co. 
\rfStern Electric Co. 
Westinghouse .!!;Jee. & M. Co. 
White E lec. Supply Co., T. C. 

Insulator Pins. 
Hubbard & Co. 

Insu1·ance, Fire. 
i\larsh & :McLennan. 

I nventions , Developed and 
Perfected, 

Peters & Co .• G. D. 

Jacl.:s. (See also Cranes, 
HoiHt s and Lifts,) 

Brill Co., The J. G. 
Buckeye Jack Mfg, Co. 
Columbia M. W. & M. 1. Co. 
D uff Manufacturing Co. 
National Ry. Appliance Co 
Templeton, Kenly Co., Ltd. 
Watson-Stillman Co. 

Joint ... Rail, 
Atlantic Welding Co. 
ua rne~ie :Steel Co. 
Rail Joint Co. 
Zelnicker Supply Co., W. A. 

Journal Boxes, 
Bemis Car Truck Co. 
Br!II Co., The J. G. 
Gurney Ball Bearing Co. 
Long Co., El. G. 
Railway Roll er Bearing Co. 

Jn.uction Boxes. 
Johns-Manville Co., H. W. 
Standard · Underground Cahle Co. 

Laboratories. 
Elec'I Testing Laboratories. 
Little, Inc., Arthur D. 

Lamp Guards and Fixtures. 
Anderson M. Co., A. & J. M. 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 

Lamps, Arc and Incandes-
cent. 

Anderson M. Co., A. & J. M. 
General E lectric Cn. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

l,a1nps, Signal and Marker, 
Ohio Brass Co. 

Lathes, Car Wheel. 
Niles-Bement-Pond Co. 

J,ighting Regulators, Car. 
Holden & White, Inc. 

JAghtning A rresters. 
Horne Mfg. Co. 
Railway & Ind. Eng. Co. 

Lightning Protection. 
Anderson M. Co., A. & J. M. 
Electric Service Supplies Clo. 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse lillec. & M. Co. 

Line Material. (See also 
W'~~J;~t:tc.) Insnlators, 

Anderson M. Co., A. & J, M. 
Archbold-Brady Co. 
Columbia M. W. & M. I. Ce. 
Creaghead Elngrg. Co. 
Diamond State Fibre Co. 
Dick, Kerr & Co. 
Dossert & Co. 
Drew Elec. & Mfg. Co. 
Electric Railway Equipment Oo. 
Electric Service Sunplies Co. 
Eureka Co. 
General Electric Co. 
Holden & White, Inc. 
Hubbard & Co. 
Johns-Manv!lle Co., H. W. 
Locke Insulator Mfg. Co. 
Macallen Co. 
More-Jones Brass & M. Co. 
Ohio Bra•• Co. 
Western E lectric Co. 
Westinghouse Elec. & M. Co. 
White Elec. Supply Co., T. 0. 

Locks. 
Yale & Towne Mfg. Co. 

Loco111otives, Electric. 
Baldwin Locomotive Works. 
Brill Co., The J. G. 
General Electric Co. 
Westinghouse Elec. & M. Ce. 

Lub1·icating Engineers. 
Galena-Signal Oil Co. 

Lubrieants, Oil and 
Borne, Scrymser Co. 
Dearborn Chemical Co. 
Dixon Crucible Co., Jos. 
Ga lena-Signal 011 Co. 

Lun1ber. (See 
Posts, etc.) 

lHnchine Work. 

Poles, Tiea. 

Columhia M. W. & M. I. Co. 
Holden & White, Inc. 
Horne Mfg. Co. 

lllnclline Tools. 
Columbia M. W. & M. I. C<>. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 

lUnnganese Parts. 
Bemis Car Truck Co. 

iUa1>1. 
Johns-llfa nYill e Co., H. W. 

;ueters, Car, "\,Vattllonr. 
Economy E lectric Devices Co. 

!Heter,., (See lnstrun1entso1 

!Hica. 
Long Co., E. G. 
lllnca llen Co. 
Meclmnical Rubber Co. 

:uir ,·ors for Jloto1·1ne11. 
Drew Electric )Ifg. Co. 

lUotor111en's Seats. 
Electrk :,ervke :Supplies C... 
Wood Co., C. N. 

i\lotor Generator, Bondin11 
:u11l "\Vel•ling. 

L incoln Bonding Co. 

Jlotor Lea•ls. 
Dossert & Co. 

Jlotor Trucks, GaN and Elec­
tric. 

General Vehicle Co. 

lUotors and Generator!t ~et• 
General E lectric Co. 

lUotors, Electric. 
Br. Westlngllouse Elec. & Mfg. Co. 
Dick, Kerr & Co. 
General E lectric f'-0. 
Western Electric Co. 
Westinghouse Elec. & M. Oo. 

Nuts and Bolts, 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. L. Co. 
Hubbard & Co. 
Long Co., E. G. 
National Ry. Appliance Co. 
Roller Lock Nut Co. 

Oils, (See Lubricants.) 

Overhead EqnipDient. {Se~ 
Line Material.) 

Oxy-Acetylene, (See Cnttin8 
Apparatns, Oxy-Acet-
ylene.) 

Packing. 
Diamond State Fibre Oo. 
Electric Service Supplies Co. 
Johns-Manv!lle Co., H. W. 
Mechanical Rubber Co. 
Power Specialty Co. 

Packing Rings. 
Johns-Manville ·co., H. W. 

Paints and Varnishes. (l•-
snlating.) 

General Electric Co. 
Holden & White. Inc. 
Johns-Manv!lle Co., H. W. 
Long Co., E. G. 
Mica Insulator Co. 
Mitchell-Rand Mfg. Co, 
l:>.ackard Electric Co. 
!standard Paint Co. 
Standard Varnish Works. 

Paints and Varnishes. 
servatlve,) 

Dixon Cru<'ible Co., ,Tos. 
J ohns-1\Ianville Co. , H. ""· 
Long Co., E. G. 
National Ry. Appliance Co. 
Standa rd Paint Co. 

Paints and Varnishes 
Woodn-ork. 

(Pre• 

to, 

National Railway Appliance Oo. 

Paving lUaterial. 
American B. S. & Fdy. Co. 
Barrett Co .• The. 

r,n·ing Pitch. 
BarrPtt Co.. The. 

Pickups. (Trolley Wire, ) 
Electric Service Supplies Co. 
Ohio Brass Co. 

Pinion Pullers. 
Columbia M. W. & M. l. Co. 
Elect ric Service Supplies Co. 
Genera l Electr ic Co. 
Wood Co., C. N. 

Pinions, (See Gears.) 

Pins, C:ise H:irdencd, "\Vood 
a1ul Iron. 

Remis Ca r Truck Co. 
!<Jlectric Service Supplies Co. 
Long Co., E. G. 
Ohio Brass Co. 

•' i11e. 
C'lational Tube Co. 

'·'if)<> Fittings, 
Power Specialty Co. 
,tnnrlarrl !steel Works Co. 
\Va tson-Stillman Co . 

Pliers, Insulated. 
Rubber Ins. Metals Corp. 

Pole Sleeves. 
Drew Electric & Mfg. Co. 

Poles, lUetal Street. 
Bates E xpanded Steel Truss Co. 
llllectric Railway Equipment Co. 
Hubbard & Co. 
Nationa l Railway Appliance Co. 

Poles. Ties, Posts, Piling 
and Lun1ber. 

Carney & Co., B. J. 
Lindsley Broe. Oo. 
Page & Hill Co. 
Va lentine-Clark Co. 
Western Elec tric Co. 

Poles and Ties. Treate-l. 
Lindsley BroR. Co. 
Page & Hill Co. 
Valentine-Clark Co. 
Western Electric Co. 

Poles, Trolley. 
Anderson M. Co., A. & J. M. 
Bayonet Trolle:, Ha.rp Co. 
Columbia M. W. & M. I. Oo. 
Electric Service Supplies Oo. 
Long Co., E. G. 
National Tube Co. 
Nuttall Co., R. D. 

Pole Rein.forcing. 
Hubbard & Co. 

Poles, Tubular Steel. 
National Tube Co. 

Potheads. 
Okonite Co. 

Power Factor Meters. 
Weston Electrical Instrument Co. 

Power Saving Devices, 
Arthur Power-Saving Recorder Co. 

Pressnre Regulators. 
General Electric Oo, 
Ohio Brass Co. 
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l'un1ps. 
Watson-St!llman Co. 

Punches, Ticket. 
American Railway Suppl:, Co. 
Bonney-Vehslage Tool Co. 
Horne Mfg. Co. 
International Register Co., The. 
Wood Co., C. N. 
Woodman Mfg. & Supply Co., R. 

Punching lUachlnery. 
Watson-St!llman Co. · 

Purifiers, Feed Water. 
Scaife & Sons Co., Wm. B. 

Rail Grinders. (See 
Grinders.) 

Ralls, Relaying. 
Zelnicker Suppl:, Co., W. A. 

Rail Welding. (See •Weld­
ing Processes and A1•1•a­
ratus.) 

Rattan. 
Brill Co,, The J. G. 
Electric Service Supplies Co. 
Hale & Kilburn Co. 
St. Louis Car Co. 

Recorders, Power Saving. 
Arthur Power-Savin,: Recorder Oo. 

Registers and Fittings. 
Bonham Recorder Co. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
Internationa l Register Co., The. 
Long Co., El. G. 
Ohmer Fare Register Co. 
Rooke Automatic Register Co. 

Reinforcing Concrete. 
American Steel & Wire Co. 

Repair Shop Appliances. 
(See also Coil Banding 
and Winding lUachines.) 

Columbia M. W. & M. I. Co. 
Electric Service Supplies Oo. 

Repair Worl.:, (See also 
Coils. Armatnre and 
Field,) 

Cleveland Armature Works. 
Coil Mfg. & Repair Co. 
Columbia 111. W. & M. I. Co. 
General Electric Co. 
Independent Lamp & W. Co. 
Westinghouse E lec. & M. Co. 

Replacers, Car. 
Columbia !IL W. & M. I. Co. 
Elec tric Service Supplies Co. 

Resi s tance, Grid. 
Columbia M. W. & M. I. Co. 

Resistance, Wire and Tube. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Retrievers, Tr,,lley. (See 
Catchers and Retriever■ , 
Trolley.) 

Rheostats. 
General Elecutc Co. 
Mica Insulator Co. 
Westinghouse Elec. & M. Co. 

Roofing, Bnllding. 
Barrett Co., The. 
Johns-Manv!lle Co., H, W. 
Standard Paint Co. 

Roofing, Car. 
Johns-Manville Co., H. W. 
Keyes Products Co. 
Pantasote Co., The-

Rn b ber Specialties of all 
Kinds. 

Jdechanical Rubber Co. 

Sand Blasts. 
National Ry. Appliance Oo. 

Sanders, Track. 
Brill Co., The J. G. 
Cleveland Fare Box Co. 
Columbia M. W. & M. L 0.. 
Electric Service Suppll• Oo. 
Holden & White, Ine. 
Horne Mfg. Co. 
Ohio Brass Co. 
St. Louis Car Oo. 
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Longwear Bushings 
Made of Hardened Steel. 

Accurate and Uniform. 

Do not forget our "Longwear" Brake Pins 

,._.G.Lor&SJ ~ 
50 Church Street New York 

The Coal & Iron National Bank 
of the City of New York 

Capital, Surplus & Profit s $1,635,000 
Resources Nearly $10,000,000 

Offers to dealers every facility of a New York 
Clearin~ House Bank. 

Sloan, Huddle, Feustel & Freeman 
Consulting Engineers 

Analytical Studies of financial and operating conditions, 
appraisals and rate adjustments of electric railway and 
all public utility properties. 

BOSTON, 14 Kilby Street 

JACKS 

CHICAGO, Conway~Bldg. 

Barrett Track and Car Jacks 
Barrett E mergen~y Car Jacks 
Duff Ball Bearing Screw Jacks 
Duff l\Iotor Armature Lifts 

The Duff Manufacturing Co., Pittsburgh,Pa. 

Not As Serious As It Looks 
A n appallin g: accident , yes-but it 

took place in an up-to-dat e shop wh ere 
all Lrokcn m achine part s are quickly 
repaired with an 

~ c;;... Blowpipe 
~-

It t ook the we lder . on the job1 less than 
six hours to ma ke thi s big gearwheel as 
good as n ew. 

\\Tith hi s O xweld nlowpipe and equip­
m en t, buil t fo r t he purpose. he saved 
lmn cl rcd s and possibly t housands of dol­
lars that ,,,ould have been lost waiting 
fo r a n e,v casting t o com e fr om the 
fo undry. 

Such accident s a rc common in shops 
or fa ct ories of all sort s. Your turn m ay 
be next. 

When It 
Be 

Comes Will You 
Prepared? 

vVhy not write and ask u s today fo r 
Bull etin Series 300, a com pilation of 
fac ts and figures covering the earnings 
of Oxweld equipment in shops. 

Oxweld Acetylene Company 
Newark Chicago Los Angeles 

World's Largest Manufacturers of Oxy­
Acetylene ~pparatus and Supplies 

THE OXWELD INJECTOR TYPE BLOWPIPE is t he only 
type wh1, h ryphons all the gas fro m the cyiinders­
other types waste from five to ten p er cent. 

OXWELD SERVICE HELP-means the c o -ope ration o f 
our big staff of experts in t he work of making y our 
welding and cutting equipment earn what it should . 
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Sash Cord. 
Samson Cordage Works. 

Sash Fixtures, Car. 
Br111 Co., The J. G 

Sa■h, lUetal, Car Wlndo-ws. 
Hale & Kilburn Co. 

Sash Operators. 
Drouv!i Co., The G. 

Scales, Weights, Balance■ 
and Dynamometers. 

Horne Mfg. Co. 

Seating Material, (See al■o 
Rattan.) 

Brill Co., The J. G. 
Du Pont Fabrikold Co. 

Seats, Car, 
Brill Co., The J. G. 
Hale & Kilburn Co. 
Peters & Co., G. D. 
st. Louis Car Co. 

Second-Hand Equipment. 
(See also pages 152-155.) 

Archer & Baldwin. 
Kerschner Co., Inc. , W. R. 
MacGovern & Co. 

Shade Rollers. 
Hartshorn Co., Stewart. 

Shades, Vestibule, 
Brill Co., The J. G. 
Electric Service Supplies Co. 

Shovels. 
Hubbard & Co. 

Shovels, Po-wer, Stea,n, Gas 
and Electric. 

Thew Automatic Shovel Co. 

Signal Cord, 
Samson Cordage Works, 

Signals, Car Starting, 
Consolidated Car Heating Co. 
National Pneumatic Co. 

Signals, High-way Crossing, 
Electric Service Supplies Co, 
Nachod Signal Co., Inc. 
U. s. Electric Signal Co. 

Signal Systems, Block. 
Electric Service Supplies Co. 
Federal Signal Co. 
Nachod Signal Co., Inc. 
Union Switch & Signal Co. 
U. S. Electric 3lgnal Co. 
Western Electric Co. 
Wood Co., C. N. 

Sl.:yligbts, Steel, Puttyless. 
Drouve Co., The G. 

Slack Adjusters. (See 
Brake Ad;asters.) 

Sleet Wheels and Cutters. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Bonney-Vehelage Tool Co. 
Columbia M. W. & M. I. Co. 
Drew Electric & Mfg. Co. 
Holden & White, Inc. 
More-Jones Brase & M., Co. 
Nuttall Co., R. D. 

Sno-w-Plo-ws, Remover_s, 
S-weepers, etc, 

Brill Co., The J. G. 
Colnmbia M. W. & M. I. Co. 
Coneollda ted Car Fender Co. 

Soldering and Brazing Ap­
paratus. (See Welding 
Proc. & App,) 

Speed Indicators. 
Johns-Manville Co., H. W. 
Wood Co., C. N. 
Woodman Mtg. & Supply Co., R. 

Spikes, 
American Steel & Wire Co. 

Spltcing Compounds. 
Johns-Manville Co., H. W. 
Mechanical Rubber Co. 
Standard Woven Fabric Co. 
Westinghouse Elec. & M. Co. 

Splicing Sleeves. (See 
Clamps and Connectors.) 

Springs, Car & Truck, 
American Steel Foundries. 
American Steel & Wire Co. 
Bemis Car Truck Co. 
Brill Co., The J, G. 
Long Co., E. G. 
Standard Steel Works Co. 
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Ii WHAT AND WHERE TO BUY 

I I 
Taylor Elec. Truck Co. 
Union Spring & Mfg. Co. 

Sprinklers, Track and Road, 
Brill Co., the J. G. 
St. Lonls Car Co. 

Step'J, Car. 
American Mason s. T. Co. 
Universal Safet7 Tread Co. 

Stokers, Mechanical. 
Babcock & Wilcox Co. 
Green Engrg. Co. 
MurphJ" Iron Works. 
Weetinghonse Ellec. & M. Co. 

Storage Batteries. (See 
Batteries, Storage.) 

Strap■ , Car, Sanitary. 
Holden & White, Inc. 
Railway Improvement Co. 

Structural Iron. (See also 
Bridges.) 

Suh-Stations, Portable. 
Railway & Ind. Eng. Co. 

Super heaters. 
Babcock & Wilcox. 
Power Specialty Co. 

S-weepers, Sno'ff', (See Sno-w­
Plo-ws, S-weepers and 
Brooms.) 

S-witchboard l\lats. 
Western Electric Co. 

S-witcbes, Automatic. 
Western Electric Co. 

S-witchstands. 
Kilb7 Frog & Switch Co. 
Ramapo Iron Works. 

S-wltches, Track. (See 
Track, Special Work,) 

S-wltches and S-witchboards. 
Anderson M. Co., A. & J. M. 
Cutter Electrical & Mfg. Co. 
Electric Service Supplies Co. 
General Electric Co. 
U. S. Electric Signal Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

§yncroscopes. 
Weston Electrical Instrument Co. 

Tampers, Tie. 
lngersoll•Rand Co. 

Tapes & Cloth. (See Insu­
lating Cloths, Paper and 
Tape,) 

Telephones and Parts, 
Electric Service Supplies Co. 
Western Electric Co. 

Terminals. 
Frankel Connector Co. 

Terminal Cables. 
Standard Uncierground Cable Co. 

. Testing- Clips. 
Frankel Connector Co. 

Testing, Commercial and 
Electrical, 

Electrical Testing Laboratories. 
Hunt & Co., Robert W. 

Testing Instruments, (See 
Instruments, Electrical, 
Measuring, Testing,) 

Thermostats, 
Consolidated Car Heating Oo. 
Gold Car Heating & Lighting Co. 
Railway Utility Co. 
Smith Heater Co., Peter. 

Ticket Boxes, 
Macdonald Ticket & Ticket Box Co. 

Ticket Choppers and De• 
stroyers, 

Electric Service Supplies Co. 
Patten Co., Paul B. 

Tickets and Transfers. 
American Rallwa7 Snpply Co. 

Ties, Mechanical. 
Dayton Mechanical Tie Oo. 

Ties and Tie Rods, Steel, 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 

Ties, Wood. 
Ties, etc.) 

(See Poles. 

Tools, Track and Mlscel• 
laneous, 

American Steel & Wire Co. 
Columbia M. W. & M. 1. Co. 
Electric Service Supplies Oo. 
JohnR-Manville Co., H. W. 
Klein & Sons, M. 
Railway Track-work Co. 

Torches, Aeetylene. (See 
Cutting Apparatus, Oxy.. 
Acetylene,) 

To-wers and Transmission 
Structures. 

Archbold-Brady Co. 
Bates 11:xpanded Steel Tru811 Oo. 
West:ughouse Elec. & M. Co. 

To-wer Wagons and Auto­
Trucks, 

General Vehicle Co. 
McCardell & Co., J. R. 

Track, Special Work. 
American Frog & Switch Co. 
Barbour-Stockwell Co. 
Cleveland Frog & Crossing Co. 
Columbia M. W. & M. I. Co. 
Kilby Frog & Switch Co. 
New York Switch & Crossing OG. 
Ramapo Iron Works. 

Transfers. (See Ticket■ ,) 

Transfer Issuing Machines. 
Ohmer Fare Register Co. 

Transfer Tables. 
Archbold-Brady Co. 

Transformers. 
General Electric Co. 
Packard Electric Co. 
Western Electric Co. 
Westinghouse Elec. & M. Co. 

Treads, Safety Stair Car 
Step. 

American Mason Safety Tread Oo 
Universal Safety Treed Oo. 

Trolley Bases. 
Anderson M. Co., A. & J. M. 
Electric Service Snppllee Co. 
General Electric Co. 
Holden & White, Inc. 
Horne Mfg. Co. 
More-Jones Braes & M. Co. 
Nuttall Co., R. D. 
Ohio Brase Co. 
Trolley Supply Co. 

Trolley Bases, Retrieving, 
Holden & White, Inc. 

Trolley Cord, 
Samson Cordage Works. 

Trolley, Shoes. 
Holden & White, Inc. 
Miller Trolley Shoe Ce. 

Trolleys and Trolley Sy■-
tems. 

Ford Chain Block & Mfg. Oe. 

Trucks, Car, 
American Steel Foundries. 
Baldwin Locomotin Works. 
Bemis Oar Truck Co. 
Brill Co., The J. G. 
Long Co., E. G. 
St. Louis Car Co. 
T!lylor Elec. Trnck. Oo. 

Tubing, Steel. 
National Tube Co. 

Tubular Webbing, 
Tubular Woven Fabric Co. 

Turbines, Steam. 
General Electric Co. 
Western E lectric Co. 
Westinghouse Ellec. & M. Oo. 

Turnstiles, 
Perey Mfg. Co., lac. 
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Valves, 
Ohlo Braes Co. 

Varnishes. (See Paints, ete,) 

Ventilator, Building, 
Drouv!i Co., The G. 

Ventilators, Car, 
Brill Co., The J. G. 
Globe Ventilator Co. 
Holden & White, Inc. 
Railway Utillt7 Co. 
St, Louie Car Co. 

Volt Meters. 
ments,) 

(See lnstrn-

Atlantic Welding Co. 

Washers, 
Bonnd Brook Oil-Iese Beulng Co. 
Diamond State Fibre Co. 

Water Softening and Puri­
fying Systems. 

Scaife & :'5ons Co., Wm. B. 

Wattmeters. 
Weston Electrical Instrument Co. 

Welders, Portable Electric. 
Electric Railway lmprov. Co. 

Welding Processes and Ap-
paratus. 

Electric Railway Improvement Co. 
Ueneral Electric Co, 
Goldschmidt Thermit Co. 
National Ry. Appliance Co. 
Oxweld Acetylene Co. 
Westinghouse Elec. & M. Co. 

Wheel Grinders. 
Wheel Truing Brake Shoe Co. 

Wheel Guards, (See Fend­
er■ and Wheel Guards,) 

Wheels, Car, Cast Iron, 
American Steel & Wire Co. 
Al!90ciation of Mfrs. of Ohllled 

Car Wheels. 
Bemis Car Truck Co. 
Griffin Wheel Co. 
Long Co., E. G. 

Wheels, Car. (Steel and 
Steel Tired,) 

American Steel Foundries. 
Bemis Car Truck Co. 
Carnegie Steel Co. 
Standard Steel Works Oo. 

Wheels, Trolley, 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Bound Brook Oil-lees Bearing Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Eureka Co. 
General Electric Co. 
Hensley Trolley & Mfg. Co. 
Holden & White, Ine. 
Johns-Manville Co., H. W. 
Long Co., E. G. 
More-Jones Brass & M. Co. 
Nuttall Co., R. D. 
Star Brase Works. 

Whistles, Air . 
General Electric Co. 
Ohio Brass Co. 

Window Operators. 
Drouv!i Co., The G. 

Wire Rope. 
American Steel & Wire Co. 
Roebling'e Sons Co., JollD .A. 

Wires and Cables, 
Aluminum Co. of America. 
American Electrical Works. 
American Steel & Wire Co. 
Bridgeport Brass Co. 
D & W Fuse Co. 
General Electric Co. 
Kerite Insulated Wire & Cable Co. 
Okonite Co. 
Packard Electric Co. 
Page Steel & Wire Co. 
Roebllng's Sons Co., John A. 
Standard Underground Cable Oo. 
Western Electric Co. 
Westinghouse Elec. & M. Oo. 

Wood Preservative■ , 

Barrett Co., The. 
Lindsle7 Bros, Co. 
Valentine Clark Co. 
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An insulator m echanically 
st ronger and more exactly 
suited for use on 3 5 ,000 volt 
lines. 

Number 
5166 

for 
35,000 

volts 

Each of the ten latest V ic­
tors for 27,000 to 80,000 volt 
lines represents th e highes t 
possible attainment in insula­
tor design and manufacture 
and gives the most dependable 
protection under conditions it 
was created to meet. 

The new supplement to 
"The Insulator Book" gives 
complete information. 

7/ioLock<? 
lnsulatov 
Mfg. Co. 
Rochester NY 

It's yours on request. 

Heating and Ventilating 
Let us demonstrate to you how we can heat and 
ventilate your cars at the lowest possible cost. 

The Cooper Heater Company 
Carlisle, Pa. 

HEATING AND VENTILATING YOUR CARS is 
the problem to-day. Let us show you how to do both 
with one equipment. Now is the time to consider 
this change before you start your cars through the 
shops for overhauling. Kill two birds with one stone. 

THE PETER SMITH HEATER COMPANY 
1759 Mt. Elliott Ave., Detroit, Mich. 

HORNE RAILWAY DEVICES 
Horne Double Acting Brakea Q-P Trolley Catchers 
Giant Geared Brakes Hydrogrounds and LlghtnJna ..U• 
Dlaerentlal Staflless Bratee resters 

· Sterling Safety Brakes Fenders and Wheela'narda 
sterling Trolley Bases Oontroller Fingers 
Sterling Sand Boxes Friction and r.nbber Tape 
Lord Screenless Air Oleanen tor Packing and Gaskets 

Compressors Air Hose and Rubber Specialties 

HORNE MANUFACTURING CO., 50 Court St., Brooklyn,N. Y. 

Service 
You get more than simply 

BRAKE SHOES when you use 
our Product. 

You get the advantage of our 
constant effort to improve our 
product for your service. 

You get the earnest co-opera­
tion of our engineers to assist 
you in getting the full quota of 
service from each Brake Shoe 
applied. 

Miles of service from the 
Brake Shoe are more to be de­
sired than pounds of scrap. 

All of which means increased 
efficiency and decreased cost of 
Brake Maintenance. 
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"1lh U . . · ·· e n'iversal . . ' ~~ _,..,.,/< .. ,,• ' 
· Ventilator 

, ~l > 

American Brake Shoe & Foundry Co. 
30 Church St., New York 

Globe Ventilator Co., Troy,N. Y. 
McCormick Bldg,., Chicag,o Chattanoog,a, Tenn. 
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Rollway Bearings 
Will Raise 

Your 
Schedule 
Speeds 

I 

Of course, you are interested in 
saving power because that means 
saving coal-and coal is pretty 
scarce and expensive in these 
days. 

But that isn't the biggest re­
turn you can get for an invest­
ment in Rollway Bearings. Note 
the following figures: 

A railway compared two 26-

ton, four-motor cars, one with 

plain bearings and one with Roll­

way Bearings, over a 12.7 mile 

line with the same motorman and 

under the same physical condi­

tions. 

The Rollway Bearing car not only 
used 10.15 per cent less energy, but it 
made the run in 

55 instead of 61 minutes 
This saving of 9 per cent in running time is 

almost the equivalent of 9 cars for 10 for the 

same car mileage! 

The Railvvay Roller Bearing Co. 
Syracuse, New York 
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THE RE is no need t o use this page t o 
detail t o r ailway managers what the 
Safety Car is and does. It has been 

so completely t old again and again and 
you are t oo keenly a live to what is going on 
in the electric railway field to let anything 
of such vital consequence get by without 
knowing all about the first standardized car, 
the car that has shown itself suited to more 
classes of service than any other up to date, 
the ca r fashioned by the times and for this 
day and generation. 

So what shall we say t o you who are tre­
mendously interested in equipping with 
adequate, flexible , serviceful, safe and eco­
nomical cars? Or rather where shall we 
begin? First and foremost, let us finish 
that statement " the car for this day and 
generation." The Safety Car, although 
marvelously suited to the pressing needs of 
the present, is contrived t o stand the test 
of time. It goes the limit in structural 
features, operating arrangements and gen­
eral furnishing for comfort and convenience 
-beyond that limit of structural features 
would be sacrifice of durability. There is 
such a th ing as reaching the acme of a type 
-the h orse car was perfected after a score 
of years-and those who are best qualified 
to judge recognize the Birney Safety Car 

as having r eached the goal of completion for 
the si:ngle-truck car. From every angle, the 
manager of the average railway system, 
with his mind intent on consolidating his 
equipment for future success as well as im­
mediate relief, will inevitably come to the 
standardized Safety Car. Lower initial cost, 
operating cost, maintenance cost, accident 
cost, all point to it. Faster schedules, more 
frequent schedules, greater flexibility, in­
creased business, a satisfied public, all point 
to it. 

Now just a bit of historical evidence of 
our faith in one-man cars and in the Birney 
car in particular: From the middle of 1915 
to the end of 1916 we devoted practically all 
of our advertising space in this magazine to 
the light-weight, one-man car, spreadfng the 
gospel of its place and power in traffic up­
building and elimination of waste. Gradu­
ally we focussed thought and effort on the 
Safety Car-the American Car Company 
collaborated with Mr. Birney in its develop­
ment-because it showed itself to' be correct 
in principle and performance, and the out­
come to-day is that we reiterate our abso­
lute confidence in the Safety Car as the at­
tainment of the operator's and the car build­
er's ideal of the light-weight, one-man type, 
standardized and complete in every detail. 

THE J. G. BRILL COMPANY, PHILADELPHIA t 

R 
AMERICAN CAR COMPANY, sr. LOUIS ,:.; 
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THE DOUBLE-TRUCK CAR OF 1918 

THE city railway manager who is hard 
after every possible means of making 
his equipment pay bigger returns to 

offset bigger costs is getting rid of what­
ever stands in the way of progress and is 
leading the way along modern lines, adjust­
ing equipment and methods to the new order 
of thinl?'S, He sees that the only way to 
win is to fight for the right equipment and 
then fight with it. He sees victory ahead 
if he concentrates his big attack on the 
proposition by putting more money into it, 
by spending more money to make more 
money, by equipping with modern cars, the 
cars being the essential part of his equip­
ment to keep modern, his stock-in-trade 
which he must keep up-to-date to make the 
whole investment pay a fair return. 

Out of the wide variety of city car fea­
tures developed in the last decade there has 
been a natural selection according to 
peculiar, practical fitness, and combinations 
galore have resulted. These combinations 
have had to prove their worth just as the 
individual features had to prove theirs, and 
so it is the world-old story of the survival 
of the fittest. It is no matter of opinion as 

to which type of double-truck city car ha s 
won and is holding the first place to-day­
more cities have put Peter Witt Cars on 
their lines in the last couple of years than 
have ever made a choice of one special 
double-truck design since prepayment cars 
first had their being. It is marvelously 
simple in its plan and operation and yet it is 
the distinctly modern prepayment-post­
payment-nearside-one-man-two-man car, 
the car for quickest loading and unloading, 
the surest car for speeding up schedules, the 
car for highest convenience to passengers, 
the easiest car for· fare collection, the best 
car for women conductors. Peter Witt calls 
it "The Car Rider's Car," railway men call 
it the "Peter Witt Car," but no matter what 
it is called it does the work in its own 
special way and there is no doubting that 
this way fully satisfies the management, 
crews and public from the first. 

Th e G. C. Kuhlman Car Company worked 
out the plans through years of development 
in association with Mr. Witt and standard­
ized the car completely. The broad experi­
ence of many big installations put it squarely 
up to you. 

G C. KUHLMAN CAR COMPANY, CLEVELAND 
WASON MANFG. COMPANY. SPRINGFIELD 
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The story of this motor and other GE equipment 
for the attainment of faster schedules is given 
in the pages immediately preceding editorial 

General Electric 
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Company 
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