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The Connecticut Company 
met with such outstanding success in the 
operation of its three Republic Knight­
Motored Buses in New Haven, that two 
additional Buses of this type have recent­
ly been installed in feeder service in con­
nection with the Company's rail operations 
in Hartford. 

The experience of The Connecticut Com­
pany with the Republic Knight-Motored 
Buses is similar to that of other important 
Traction lines throughout the country. 

Test service, under closest observation, 
usually reveals a degree of satisfaction, 
economy and public approval that results 
in Republic Knight-Motored Buses being 
installed in regular feeder service as ad­
juncts to Railway lines. 

* * * 
Public Utility Companies are cordially 
invited to discuss their feeder service 
problems with our Public Utilities Divi­
sion, without obligation. 

Republic Truck Sales Corporation, Alma, Michigan 

EPU 
KNIGHT-MOTORED Dus 

TRANSPORTATION IS A NATURAL MONOPOLY, SUBJECT TO REGULATION 
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Joe Makes A Recommendation 
"Boss" said Joe to the Vice President, "did you notice what I said in 
my A.E.R.A. Convention Exhibit Export about that Westinghouse 
No. 510 Motor?'' 

"Yes, Joe," answered the Vice President, "I read it at home last night, 
and I would like to know more about it." 

"It's the greatest little 35-hp. motor on the market" answered Joe. 
"Just what we want for the light-weight, double-truck city cars we 
have ordered for rush hour train service. Its strong, rugged and neat 
a~pearance caught my eye at once, and as stated in my report, the 
shaft, bearing, housing and brushholder construction are all improve­
ments, and the latest wrinkle in ventilating paths makes the motor 

l " run coo. 

"I think you are right, Joe," said the Vice President. "If this No. 510 
motor is all you say, it will be just what we need for those light-weight, 
double-truck cars that we decided to equip with Cabinet Control." 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

sti 
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The Editors' Code of 
Principles 

T HE EDITORIAL principles of the Electric 
Railway Journal have always been of the 

spirit if not the letter of the code of ethics or 
"Standards of Editorial Practice" adopted by 

the editorial conference of the New York Business 
Publishers' Association on June 17, 1921. The 
Journal is perfectly willing that its performance • 
should be checked by this code and hence reprints 
it below. This "yardstick" affords a means by 
which the readers can determine how nearly it 1s 
living up to these ideals: 

STANDARD OF EDITORIAL PRACTICE 

The editor of a business paper should dedicate his 
best efforts to the advancement of the industry which 
his paper represents in all ways consistent with the 
public welfare, as well as to measures of publ ic serv­
ice, and to this end should pledge himself: · 

1. To consider first the interests of the subscriber. 

2. To work for truth and honesty in all depart­
ments of his paper. 

3. · To publish in an impartial way, free from per­
sonal opinion, the news of the industry in wh ich t he 
paper circulates. 

4. To disregard advertising considerations in the 
editorial conduct of his paper. 

5. To be a leader of thought in his editorial columns 
and to make his criticisms constructive, with the object 
of bringing his industry to higher levels of thought 
and practice and to a greater measure of public serv-
ice. · 

6. To support in his columns such worthy measures 
of public interest as their importance justifies and the 
space available permits. 

7. To give proper credit for articles taken from 
other publications, and to avoid unfair practices in 
competition with them. 

Reference to this column in the issue of Feb. 
4, 1922, where the pnblishers' standards were 
printed, will show a close similarity between the 
codes of principles of the editors and the pub­
lishers. Exactly the same principles guide both 
groups. Their slogan is, in substance, "Serving 
the reader first, serves everyone best-reader, ad­
vertiser, publisher, editor." 

Circulat ion of thi s issue, 5,700 A dvertising Index-Alphabetical, 40; Classified, 36, 38; Searchlight Section, 35 



4 ELECTRIC RAILWAY JOURNAL November 11, 1922 

1 he Cost Sheet Tells 

SAVES 
POWE 

USERS of \Vestinghouse-National air com­
pressors have only to refer to the monthly 

production cost chart to find evidence of a sub­
stantial saving in power. 
Insofar as the compressor is concerned, there is 
no vexatious upward curve to indicate expensive 
waste. 
\Vestinghouse - N ationa,l motor - driven com­
pressors are the most satisfactory units built for 
all classes of industrial service, and are particu­
larly adapted for the railway shop, car barn or 
power station-or for portable track construc­
tion outfits. 

Furnished in all types and sizes, always with 
the famous automatic control feature, which is 
responsible for the positive saving of power 
that is distinctive of Westinghouse-National 
machines. 

Pictured below, Westinohouse­
Natlona/ 8 VS .Air Compr,ssor, 
furniahed in low pressure si11,s 
of !50 to 51!0 cu. ft. displace­
ment, and in hioh press-ur~ Biwes 
from 150 to H5 cu. ft . .An ideal 
unit for rallwa11 shops and power 
stations. 

Westinghouse­
National 

3VS Compressor 

Westinghouse Traction Brake Company 
General Offices and W orka: Wilmerding Pa. 

Bo8ton, l\1ass. 
Chicago, Ill. 
Columbus, O. 
Denver, Colo. 
llonston, Tex. 

OFFICES: 
Los Angeles 
lllexlco City 
St. Louis, lllo. 
St. Paul, l\llnn. 

New York 
PHtsbnr,:-h 
Washington 
Seattle 
San Francisco 

Write for literature giving full details of 
Westinghouse-National Compressors and 
the power-saving Automatic Control with 
which they are equipped. 
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''Solves the Door Control Problem'' 
IN operating double-passagrn"ay Safety Cars, why throw both doors 

open at every stop? 

The new Selector Valve obsoletes this practice and adds greatly to 
the advantages of double-door operation by providing a quick, easy 
means of independent door control for entrance only, exit only, or 
both at once, as occasion requires. 

Independent door control is a valuable aid to t
0

he motorman in regu -
lating the flow of passengers in such manner as he deems best suited 
to the conditions of one-man operation. 

And in cold weather especially, a material saving in heat, as well as 
better protection for passengers, will result from a system which 
makes it unnecessary to open both doors at every stop. 

,ve furnish the Air Brake and Safety Car Control 
Equipment which makes the Safety Car 

~~"~~-1111111 

The above illustration 
shows tbe new Selector 
Valve ( outlined 1n the 
bla<!k circle) as incor-

t~!~~~ ol" the
th:ia.n~ 

M-28 Safety Car Brake 
Valve. 

SAJETYCARDEVICES ('Q 
OF ST. LOUIS, Mo. 

Postal and 'wleJl1·aphic Add1·ess: 

WILfllERDING, PA. 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTS~~GH 
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Have You Finished 
the Job Right? 

Your personnel has been chosen wisely; your 
plant has been planned carefully; your meth­
ods are the last word in efficiency and your 
products find an insatiate market. Have 
you finished the job right? 

If fire can damage your plant or accidents dis­
organize your personnel and drive your cus­
tomers to waiting competitors, you cannot 
rest secure. 

Insurance is the final and fitting step of the 
wise executive who finishes the job right. He 
takes care of today and has the vision to pro­
tect himself against the emergency that may 
come at any time. He is prepared against 
all contingencies by having adequate insurance 
for his business in all its oranches. 

As carefully as you choose your banker, just 
as carefully should you choose your insurance 
broker. The one assists, the other safeguards 
your business. 

"He who serves best profits most." 

November 11, 19~ 

MARSH &M~LENNAN 
Minneapolis 
New York 
Detroit 

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

San Francisco 
Seatle 
Cleveland 

"\Vinni peg 
l\fontreal 
London 
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O-B Base-Form I-Patented 

Service · shows the stuff 
that's in O-B Trolley Base 
It takes more than thick hlack paint and bright red ink to sell 
a trolley base to a mechanical man. He has been on too many 
car roofs to forget that a base has lots of work to do and lots 
of punishment to take every day that it is in service. 
We're glad of it. It is easy enough for us to find individual 
features of O-B Base which appeal to mechanical men, but 
if we can just get a fellow to equip a car or two and watch 
results, there isn't any more argument. From then on his 
company's specifications read 

"Bases - - - - o:B" 
or he has to be shown why. 

There is one fundamenta.l reason for the way O-B Bases make 
good-they fit operating requirements-fit like an arm chair 
fits a fat man. 
They require little attention but it is easy to give them what they need. They 
wear slowly but it is easy to renew the parts that do wear. 

0-B Bases follow the wire sensitivr.ly. They have unusm1l current-carrying 
capacity. They provide uniform pressure on the wire at all heights of the pole. 

Shall we arrange a trial on your cars at our expense? 

I 

The 
0 hi21d®o~fs't88 

Here are just 
two features of 

O-B Base 

New Base for a 
few cents 

All points of principal wear 
have renewable bushings­
shown dark on the photo­
graph. A few cents and a 
few minutes puts an O-B 
Base which has seen stren­
uous service back in perfect 
condition .. 

Accessible 

One man can lift the O-B 
Base off its stem casting and 
expose every vital part for 
inspection and lubrication. 
Because it is that easy, O-B 
Base is sure to get whatever 
attention it needs. 

Co. 

7 

Phil-,delphie Pittsburgh Charleston.W.Va. Chicego Los Angeles Son Froncisco Peris, Frence,.. 
roduct&: Trolley Meteriol, Rtiil Bonds. Electric Roilwey Cer Equipment, High Tension Porcelcin Insulators, Third Roil lnsuletonl 
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Makes every old joint as good as new 
No excuse exists for a railway track full of rough and 
broken joints. You don't need to let them go until 
they break. With modern welding and grinding 
equipment, especially designed for efficient work on 
the track, it is now cheaper to keep joints smooth than 
t<:? let them go. 

AJAX 
Electric Arc Welder 

One or more of these rugged and practical 
machines should be in the track equipment of 
every electric railway. Built to give ample 

· current even at the lowest voltage encountered 
on long isolated lines. Therefore, a strong, 
enduring weld can always be obtained. Light 
in weight, 155 lb., it is easily carried by two 
men, and small enough to ride on passenger 
car platforms. 

ATLAS Rail Grinder 
An efficient, yet inexpensive machine, for track 
grinding work. Especially suited to follow­
ing up welding operations, smoothing off sur­
plus metal and making a smooth run-off. 
Large rubber-tired de-rail wheels mak:e it 
easy for the crew to roll it off the track rn 
order to let the cars pass by without delay. 

Write for details and quotations 

RAILWAY TRACK-WORK COMPANY 
3132-48 E. Thompson St., Philadelphia, Pa. 

AGENTS: 

Chas. N. Wood Co. Electrical Engineering & Mfg. Co. Atlas Ra.llway SuP!>IY Co. 
Boston Pittsburgh Chicago 

P. W. Wood 
New Orleans 

111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111uM1 
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There are 468 square inches of bearing 
in ,ach plate of a stul twin ti,. 

THE TIE-PLATE IS PART OF THE TIE 
T o help increase the life of wood ties 
by preventing rail cutting, many Engi­
neers favor tie-plates. 

The principle involved has been ex­
tended and developed in STEEL 
TWIN TIES in which the tie-plate 
is part of the tie~ 

The plates provide a larger bearing 

. 

than is possible with wood ties on two­
foot centers. They dis tribute the 
wheel loads on top of the concrete of 
the track foundation instead of at some 
point six to eight inches below the base 
of the rail. Hence there is more con­
crete in bearing with less total concrete 
required. The ulimate result is better 
track at a lower first cost. 

THE INTERNATIONAL STEEL TIE COMP ANY 
Cleveland, O. 

Steel Twin Ile Track 
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COLLIER SERVICE 
sustains car card 
space value by main­

taining a nation-wide organ­
ization of car advertising 
experts. 

November 11, 1922 
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KEYSTONE 
Car Specialties 

A:r Sanders 
Air Valves 

Golden Glow Headlights 
Illuminated Destination Signs 

Steel Gear Cases 
Safety Car Lighting Fixtures 

Motormen'• Seats 
Faraday Car Signals 

Trolley Catchers 
Shelby Trolley Poles 

Samson Cordage 
International Fare Registers 

Fare Register Fitting• 
Cord Connectors 

Rotary Gongs 
Standard Trolley Harps 

Standard Trolley Wheels 
Automatic Door Signals 

Trailer Connectors 

The flexibility of the metal fingers 
provides for expansion and contrac• 
lion of the reflector, and also cushions 
the Jiau against any severe jolt of 
the car. Notwithstanding this flexible 
grip, it ia impouible for the reflector 
to fall or rattle in the holder. 

When days ~ grow shorter-
riders hav.e more of an opportunity to notice the lighting systems of you r cars. 
Rattling, globeless lamps will be more conspicuous th an ever. 
So will good lighting and firm, quiet fixtures. 
T his la tter fact has been proven where Safety Car Lighting Fixtures have 
been installed. They enhance the interior attractiveness of your ca rs and 
afford your riders greater eye comfort. 
The use of Safety Car Lighting Fixtures in your cars will eliminate broken 
glassware and decrease installation and lamp renewal costs. These fixtu res 
when used in combination with proper reflectors and Mazda lamps reduce 
the number of lighting units required to properly illuminate the car. Thus 
a saving in current consumption over bare lamps is also effected. 
Safety fixtures fit all types of cars, being made in straight pendant form 
with round or square bases (illustrated); in angle base pendant from and 
in bracket form. Made in various sizes to use with stand ard 23, 36, 46, 
56, 72 and 94 watt Ma zda series lamps. 

ELECTRIC SERVICE S u PPLIES Co. 
Manufacturer of Railway Material and Electrical Supplies 

P HILADELPHIA NEW YORK CHICAGO 
17th a nd Cambria Streets 50 Church Street Monadnock Bldg. 

Bro.nch Oflices: Boston, Scranton, Pittsbu rgh 

Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., Montreal, T oronto, Winn ip eg, Vancouver 

• 
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lIIE rl~.\:'.l\\'.\\' .\.'.\D R.\lL\\",\Y \\'ORLJ > 

THREE-COACH ELECTRIC TRAINS OF THE 
LONDON AND NORTH WESTERN RAILWAY. 

Th•· <"d.•·n,in· ..J,·r\ril1<"ation \\Ork carri,,,j nut in 
n·n·nt ,·.,ar,; ll\· tll(' London and '.\or\h \\",'st,·rn 
Railll"a.\: Compai1,,· Pll tlwir ,llburhan !inc, rqm·,ents 
;i n·ry important ;ulvanc<' in tlw gradu;tl proc,•,,.; of 
conn-r,i(>n to <'i(·ctric tr,1cti"n of the London ,11b11rha11 
railway commm11calio11,. Tlw lin,·s in qu,·,tion an• 
op:•ral<'d with dir\'Cl current at b_,o \'Olt,. the current 
hl·ing wllect,·d from third and fourth rail. .\, tralii, 
unit, a train composi•d of Dill' motor (·oach, oil<' trail,'r 
coach, ;11nl on,· dri,·ing- tr;1i]Pr cna<"h ha, lw,·11 adopt,·d: 
two of th(•,e tr;-i!lk unit-- can lw ,·,111ph-d togt'ther. when 
1wp1ired. 

It i, propo-<'d, in thi, artiel,·. to d,·,crih,· th,•,,· thrt'c­
coach eh-ctric train,, w 1i,· 1 pre~ent ,cv,·ral .new and 
int<'re,ting ft'atnn;,.;. motor coacl1t·s for the,c 
I r;iins an• each e, ii fn r motors ha,·ing l'ach 
it onr-hour ratinn 1e 1notor-. ar(' g<.·ared 
lo th,· axk, an, , n the 1i-11al \\'ay with 
rubber ro111pre,,ion pa • t wc,·n snsp,·nsion lugs ;-iml 
tllf' tran,.,m .. \ \rain >• do{ -H mil<'« per ho,ur can 

L\C'<'\ltt-.1 1111,J,.r ,·,.ry ditf1cul1 con,litio•h. a, mamtLt('­
ture and en·rtion Wt'!'<' carried 0111 to., gl'!·at 1·x1,·111, 
dnrinl! tilt' 11·ar. 

< ll\'ing \o lhl' man,· condit1011, inlJ>"'\'d by he,l\·y 
,11l)llrha11 traffic, it ,,.1, Jl(·C(·;.,atT 10 go into th,, \\'hole 
quC's\ion of d<'rlrictl eq11ipm,·n1· n·ri· 1h11ro11ghh· In 
th,· ca,t• of motor a~ well a,nf appar;1tu,, ,p,·,ial dl',ign 
,1·;" .1dop!l'1l. which. in many way,. 11<-part<.:d u>11s1<kr­
abh· from ,tand:trd pra(·tice: all tllf',,• moditication, 
pron·d, how<'\'('r, cnlin·lv ,ati,f.1norT. It ma,· al,o h,· 
atl,k,I that th,· Oerlikon CtJmpan~: noln·d a new 
,y,h·m of multiple control for th,:-,· ,·oadw,. 

The· tir,t train units nn!ll'r the original contract 
\\'1•r,• aln'ady in ,.,,.rYic,· in 1q15. and ga,·,. l'Xn·llent 
re,ulh. O\\'ing In the ,·xigt:ll<'ib of ti!<' \Yar, the 
manufat:ture of !ht: undPrfrana·,, hogi,·s. ,·tr .. and the 
,·oa.-!1 hodie, under ti!<' seconll contract h:ul lo hl' 
,thp,•11<kd until tlw t'nd of th,· war. The malt'rial 
und,·r thi,., contrart ha, now h,·,·n ,kli,·,·n·t.l and ,tun·d 
at Saltley and \\'oln~rton. and th,· <'•tnipment~ art' in 
conr,,· of cn·ction. 

.\ brid ~umman· of thl' ,·en· exhau,tive and 
eompkle ,pecilication i,,11,.cl by 1:iC'l11.-Col01H'I F . .-\. 

--------------
motors are fitted with noses held between compressed 
rubber blocks attached to the transom. The gearing 
has a ratio of 1 to 3-3: Both gear wheel and pinion are 
made of t~mpered tool ~teC'I: the gear wheel is in one 
piece and pressed o_n to the axle. The s <'arin5 is _ 

I 11111 vervmctlv and ivin entire sati,;fact10n. 
e motors \\' 1en eve opmg 25u . 1. P.-t 1eir one­

hour rating-and with a supply pressure of 575 volts, 
have a speed of 620 revolutions per minute, and an 
efficiency of 87 pc~ cent., including losses in gearing. 

"q mi's &t£" 
c~~iJC."a­
~sak/~ 
op;.:~, 
~CA- 19,s 

Tool Steel Gear and Pinion Co. 
Cincinnati, Ohio 
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What puts this little car ahead? 

Speed with Safety! 
Necessity is the mother of invention, they say, 
and necessity demanded something to get ahead 
of the jitney. Remember how they used to run 
ahead of the old slow starting, hand-si·gnalled 
trolley, and pick up all the fares? . 

Necessity required action to save millions of 
invested captal from ruinous competitio11. Re­
sourcefulness, ingenuity and 'inventive ability 
came to the rescue and produced the modern 
safety car, fast, quick-starting and safe. With 
it, and as part of its essential equipment came-

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

Multiple Unit Door Control 

As Applicable to Old Cars as to New! 

Manufactured in Canada by 
Dominion Wheel & Foundries, Ltd. 

Toronto, Ont. 

Investigate Now! 

National Pneumatic Company, Inc. 
Originator an_d Jlfanufacturtr 

50 Church St., New York McCormick Bldg., Chicago 
Works: Rahway, N. J. 

18 
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The 
Columbia 
Foundry 

Any Kind of Castings Made 
Our large modern foundry- in separate departments for 
iron and non-ferrous metals- has a combined capacity of 
nearly 20 tons daily. Most of the output is devoted to 
electric railway specialties. We have annual contracts with 
many companies to supply their castings at a fixed pound 
rate. We will gladly submit quotations on any standard or 
special castings to your specifications. Our staff of com­
petent metallurgical experts, ensures satisfactory alloys to 
meet any analysis test. 

Bearirig.s 
Are Our 
Specialty 

By far the largest part of our non­
ferrous work is in the form of armature 
and axle brasses. When a custo er 
furnishes specifications as to alloys they 
are followed exactly. For unspecified 
work_, we use our own special mixture 
developed from long experience and 
widely used by our electric railway 
customers with economical resulb. Our 
bearings are furnished to exact fitting, 
interchangeable haloes. · 

The Columbia Machine Works 
and Malleable Iron Company 

Atlantic Ave. a nd Chestnut St., Brooklyn , N. Y. 

A. A. Green , Sales Mgr., Brooklyn, N. Y. 
E. Keller, Br ooklyn, N. Y. 

F. C. Hedley, Brooklyn, N. Y. 
J. L. Whittaker, 141 Milk St., Boston, Maso. 

E. Allison Thornwell, 1513 Candler Bldg., Atlanta, Ca. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Cal. 

November 11, 192Z 
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"P & H" Guaranteed Penetration 
Process polu in lines of the Kansas City 
Power & Light Co., Kanaas City, Ma. 

ELECTRIC RAILWAY JOURNAL 

Guaranteed 
There's no "ifs, ands or 
buts" - no guesswork -
about "P & H" Guaranteed 
Penetration Process Poles. 
Y 011 know what you' re getting. 

It's down in black and white in the 
written guarantee that goes with 
every shipment - "impregnated 
with the preservative to a uniform 
depth of one-half inch" throughout 
the ground-line area-and "the 
Butt-Treating price will be re­
funded on any pole that does not 
show the full specified half-inch 
penetration.'' 

<:Jne'P&.H" 
Guaranteed 

PetietrationProcess 
-is the original guaranteed penetra­
tion proct-ss. It gives you the most for 
your money-the longest pole life. In­
sist on the genuine "P & H." 

We can fill any pole needs-for Butt 
Treated and untreated Northern White 
and W estem Red Cedar poles-or for 
any form of Butt-Treatment. 

Prompt shipment assured by the 
convenient location of our yards in 
the North Central and Western 
States. 

Get the facts-write for interesting 
folder on the Butt-Treatment of cedar 
poles. 

Copyright 1922, by P. & H. Co. 

PAGEA~D HILL co. 
1'11INN.E.APOL!IS ~ 1'/.IINN. 

Grand Rapids, Mich., Powers Bldg. 
New York, N. Y. 50 Church St. Kansas City, Mo. 7l7Bryant Bldg. Houston, Texas, 1111 Carter Bldg. Buffalo, N. Y. 950 Ellicott Sq. Bldg 
Chicago, Ill., 19 So. LaSalle St. Omaha, Neb., 513 Electric Bldg. Dallu, Te~u, 311 Sumpter Bldg. Louisville, Ky. 1416 Stark. Bldg. 
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"Not only to make better products but to make them better understood-not only tci 
sell but to s~rve, aasisting those who buy to cho01;e as well iu. use their purchaseg 
-thia ii the privile~e if not the practice of all modern mnnufecturen." - Vczucloin. 

.Bulletin No. 7 

TO ARRIVE AT A DECISION 

Comparison through experience 
is costly and involves long 
elements of time. 

Comparison through tests is 
incomplete - hence inconclusive. 

There are, however, standards 
of judgment by which our 
products may be quickly, 
economically, completely and . 
conclusively compared with 
others in the fields we supply. 

May we send you the particulars? 
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"Th ·se must be considered in I Cost o:~~~ric~tion!~ 

\ • ~- ~ 
\ \. ,:.;. 
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Analyze Your Lubrication Costs 
WERE "cost of oils" the only item 

involved, it would be a simple 
matter to figure the exact cost of lubrica­
tion. 

But it stands to reason that expenses 
arising from causes plainly traceable to 
deficient lubrication are as much a part 
of lubrication cost as the oil itself. 

Practical executives are awakening to 
the fact that cheap oil means anything 
but cheap lubrication; that the losses in 
mileage, repairs and replacements of 
bearing parts, depreciation and labor-

a.lways evident with their use-make the 
purchase of cheap lubricants a most ex­
pensive proposition. 

Every street railway has, in its own 
records, the means of checking up and 
ascertaining the correct cost of lubrica­
tion as accurately as it can determine net 
income. 

The ultimate economy of Galena 
Lubrication is plainly apparent when 
SERVICE, the true determining factor 
of values, is recorded. 

"Galena Service is an insurance 
of efficiency and economy!" 

~~\Oalena-Signal Oit Compan 
New York Franklin . Pa., Chicag 

• and offices in principal cities 

17 
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Snow Fighting Equipment 

Selected Snow Sweeper 
Rattan on Hand, 
R £ady for 
Immediate Shipment. 

Standard Single Truck, Steel Underframe 
Long Broom Sweeper 

Approximately ninety-five per cent of all 
the electric snow sweeping equipment, 
which is used in the United States and 
Canada, is of McGuire-Cummings make. 

The car illustrated here is one example. 
The brooms are so arranged that they will 
clean both rails ahead of the car; the side 
plows will clear 4 ft. 0 in. outside of rails. 

It requires two 25-hp. motors to propel 
the car, and one 25 to 40-hp. motor geared to 
drive brooms at 300 to 350 r.p.m. 

Blueprints and specifications will be 
submitted on request. 

End view of Standard Single Truck 
Sweeper. 

McGUIRE-CUMMINGS MANUFACTURING CO. 
GENERAL OFFICES 

111 WEST MONROE STREET 
CHICAGO, I LL. 

City and Interurban Cars and Trucks, Safety Cars, Combination and Work Cars, 
Snow Sweepers, Electric Locomotives. 



The spirit of true leadership is not merely to get to the 
front hut to stay there 

G-E 
258 

1922 

Yesterday and Today 
Railway Motors 

• 
ID 

The GE-800 of 1894 weighed 1930 pounds, which was 
at that time a comparat ively light-weight motor. 

T he GE-258 motor of today weighs but 885 pounds 
and is capable of as much work as its distant prede­
cessor. 

The old motor was fully enclosed and had no commu­
tating poles, whereas the self-ventilation and com­
mutating poles of the GE-258 give it so liberal an 
overload capacity that it has become the favorite 
motor for safety cars and light-weight interurban cars 
where schedule speeds combined with maximum re­
liability are controlling factors. 

General Office 
Schenectady. NY 

Sales Offices in 
all large cities 

O' 
/ 

25-140 
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Working Wonders W ith Operating Costs 

GE·264 

Kentucky Traction & Terminal 

No. of 
Cara 

Company·--··-········•······ ········-········ 10 
Cincinnati Lawrenceburg & 

Aurora , ........... ____ ..•.... ................. 7 
Union Traction Co., Nashville, 

Tenn..... ............................................ 6 
Cincinnati, Milford & Blan-

chester Trac .......... --······ .. ·············· 3 
Pittsburg County Rwy., 

McAlester ............................. ·-···-··· 3 
Toledo & Western R.R ..•.... .... ·-••··· 3 
Youngstown & Suburban R.R..... 2 
Portsmouth (Ohio) St. R.R. & 

Lt. Co .............. ............................... _ 6 
Dayton, Springfield & Xenia So. 

Rwy •...................... ···············-·········· 2 
Bangor Railway & Elec. Co •... -..... 6 
Interstate Public Service Co......... 5 
City Railway Co., Dayton, Ohio.. 30 
Boston Elevated R.R •................ - .... 100 
Eastern Mass. St. Railway Co....... 10 
Tampa Electric Co., Tampa, Fla . 4 
Cincinnati, Georgetown & Ports-

mouth R.R.................................... 5 
Androscoggin & Kennebec............ 1 

Light-weight 
Interurban Cars 

The electric ratlway that adapts its equipment to 
conditions will remain master of mass transporta­
tion in its territory. 

For instance, the Kentucky Traction & Terminal 
Company: Two months after it replaced its two­
man, 76,000-lb., 52-seat cars, operated at 90-min. 
intervals, by one-man, 25,000-lb., 45-seat cars on 
an hourly schedule, the busses paralleling its route 
discontinued service. 

Ten of these 12-ton cars, equipped with GE-264 
motors, K-35 control and CP-27 compressors, are 
in operation. They have proved popular with the 
riding public and extremely economical for the 
company. 

Installations of cars of similar design, also G-E 
equipped, are in successful operation on the 
interurban roads listed. They point the way to 
profitable operation for hundreds of medium­
traffic lines. 

Ge r i Electric 
General Office 
Schenectady; NY Company Sales Offices in 

all large c1t1es 25•11!6 
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Detroit's 200 New Cars Making Good 
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Light-Weight City Cars 
The rehabilitation of the Detroit Street Railway is being 
undertaken with the most modem equipment. r or instance, 
200 new light-weight, double-truck cars are being equipped 
with GE-265 motors and K-35 control. CP-27 air compres­
sors are also used. This equipment duplicates that on 50 
cars which have been in successful operation for more 
than a year. 

This same equipment has been selected for light, double­
t ruck cars on the following railway properties: 

No. of Cars 

City of Detroi~------ --·················· 250 
United Railway Co., Providence, R. I. ._________ 150 
Georgia Rwy. & Power Co., Atlanta._________ 20 
Dallas Interurban Railway Company__ _________ 7 
Western Ohio Railway Company________ _______ 10 

K-35 
Controller 

Gen 
General Office 
Schenectady; NY 

ral.Electric 
CO m P anlV Sales Offic~s m 

;,/ all large c1t1es 

* ., 



"The Road of Service'' uses Automatic Stations 

Automatic Subatatlon, Chi­
cairo1 North Shore and Mil• 
waukee, Beach Station. 

And G-E Supervisory Control 
Steam road, boat, and motor competition have not retarded 
the growth of the Chicago, Milwaukee and N orth Shore 
Railroad, with a management that has set new and better 
standards. 

Maintaining schedules punctually on an 85-mile, double-track 
interurban calls for the best possible distribution system. Low 
voltage cannot be permitted. A solution was found in the 
automatic substation. 

More than 5 years of automatic substation operation are 
being followed by installations of G-E supervisory control. 
These pioneer installations have been made for the Lake Bluff 
and Ravinia Stations, placing the substation apparatus under 
the direct supervision of the train despatcher. 

Confidence in this new G-E automatic control equipment for 
the North Shore has been established by its stations now in 
operation: 7 automatic substations, 7 manually operated, and 
one portable, totalling 15,400 kw.- all G-E equipped. 

1,000-kw. Automatic Sub­
station Equipment at Lake 
Bluff. 

e 
General Office 
Schenectady. NY 

·r .E ectri 
CO m Pa n l V Sales Offices in "J all large cities 
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A Prompt Inauguration of Committee Work 
Will Help the Industry 

PRESIDENT EMMONS of the American Association 
and his colleagues the presidents of the affiliated as­

sociations are making their committee appointments 
and the prospects are good for immediate resumption of 
committee activities. The earlier the committees can 
get started to vigorous work the better, because the 
period is all too short between now and July 1, when 
reports must be completed. 

There is another good reason for starting committee 
work soon after the annual convention. The presenta­
tion of reports there and the resulting discussion fur­
nish a certain amount of stimulus to renewed effort. 
This stimulus dies out with time, and if the organization 
of the new committee work is not started within a few 
weeks of convention time the committees have the task 
of getting up fresh interest as well as laying out their 
detailed duties. There is, furthermore, a certain snap 
to promptness which helps in getting up speed. 

After all, the annual convention and the mid-year 
meeting form only the more spectacular part of the 
association functioning. The steady grind of commit­
tee work is the basis of the association's greatest use­
fulness, and every week lost in getting started is a real 
loss to the association. 

Trackless Trolley to Be Given 
Real Trial in Near Future 

~ S LONG as discussion about the trolley bus related 
n to installations in far Shanghai, or even compara­
tively nearby England, it provoked only casual interest 
in this country. The situation has changed materially 
during the past few months. This is largely due to the 
fact that reputable manufacturers have recognized this 
field as a reasonably attractive outlet for their product 
and they have put enough real development work into the 
trolley bus to render it appealing to transportation 
interests. The subject was considered important enough 
by the members of the American Institute of Electrical 
Engineers to induce them to devote the opening meeting 
of the New York section to it this fall. An attendance 
of several hundred men at the meeting indicated that 
the program committee made no mistake in selecting 
this topic. 

The most convincing proof that the trolley bus will 
operate satisfactorily is that it is operating well on 
Staten Island, New York City; in Windsor, Ont.; in 
Toronto, Ont., and in Baltimore, Md. After having had 
experience with eight buses for a year or more, the De­
partment of Plant and Structures of New York City on 
Nov. 4 put fifteen more into commission. The head of 
that department is enthusiastic for the trolley bus and 
says that it is the most economical form of surface 
transportation today. It will take time, and the data 
that come with t ime, to determine the accuracy of this 
assertion. ~ntil the data are forthcoming, this type 

of veh_icle will receive, and is receiving, much favorable 
attention partly for the reason that the overhead lines 
which feed it give an appearance of permanency to its 
route. Whether the savings of the bus trolley will offset 
the lower first cost of the gasoline bus remains to be 
considerr.d. Some railway men, at least, think that they 
will. For example, the management of the New York 
State Railways has concluded that the trolley bus is the 
thing for certain crosstown and extension service in 
Rochester, and some of it heavy service at that. This 
conviction has taken the form of an application to the 
City Council for a franchise and construction will be 
pushed immediately such franchise is granted. The Vir­
ginia Railway & Power Company, long a believer in the 
possibility of this type of vehicle, has just placed an 
order for a couple of buses for Petersburg. All of this 
indicates that the merits of the vehicle are now in rapid 
process of determination. 

What the Elections Mean 
to the Railways 

ON THE national aspects of the Nov. 7 elections 
there is no need for comment here, but in some 

of its local phases, the election does have an intimate 
bearing on the work of some of the utilities. In Chi­
cago the machine backed by Mayor Thompson, which has 
consistently fought the street railways, has been dealt 
a heavy blow, though this particular election is of inter­
est only in its relation to the prospect of Thompson's 
re-election. In New York the people have returned to 
the governorship Al Smith, a Democrat, and have repu­
diated Governor Miller. The utility issues there were 
the water power matter and "home rule" in utility 
regulation. It is doubtful whether the voters over the 
State were sufficiently well informed on the water power 
matter to let it weigh with them, but in New York City 
it is probable the voters succumbed again to the 5-cent 
fare fetish of Mayor Hylan, whom they re-elected to 
office a year ago. 

When Mr. Smith was Governor before, in 1919-1920, 
he realized that the electric railway problem was an 
economic one, and although measures of relief came 
grudgingly at first, still they came. When Governor 
Miller went into office, he insisted that a constructive 
policy be followed in dealing with utility regulation and 
as a result the utility commissions were reorganized 
and work started of unifying the traction systems in 
New York City and establishing a proper fare. A good 
beginning has been made on this program, but the 
real fruition of the work remains to be seen. The vote 
gives concern to the prospect of any real accomplish­
ment on account of the hostility of the Governor-elect 
to the Transit Commission. In his talks on the stump 
Mr. Smith was of course bidding for votes, but should 
the attempt be made by him to abolish the Transit Com­
mission or otherwise change the commission law, the 
conclusiveness of the vote in his favor would seem to 
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indicate that the Republican Legislature will not hold out 
against him. In such event all the work of the Transit 
Commission would probably go into the discard. 
This would be a crime against the city and would throw 
the traction situation back into chaos. 

In New Jersey the case in some of its aspects is 
somewhat similar to the result in New York. There 
also a Demoerat and a pronounced advocate of 5-cent 
fares has been elected Governor, but he has with him 
a Legislature of the opposite political faith. 

There was also a water power issue in Cali'fornia, 
but it was in the form of a constitutional amendment 
which would have pledged the credit of the State to 
the extent of $500,000,000 to engage in the business of 
developing hydro-electric power. The measure appears 
to have been lost by a vote of nearly two to one. In 
San Francisco, however, an amendment to the city char­
ter was passed which opens the way to the purchase 
of the United Railroads by the city, if a price can be 
agreed upon. 

Even late popular idols with the public were brought 
up with a halt on Tuesday, for in Detroit, where Mayor 
Couzens recently put over municipal ownership of the 
car lines, the vote was two to one against his proposal 
to oust the Detroit United interurban carH from the 
city streets, the proposed amendment to relieve the mu­
nicipal railway of the cost of paving between the tracks 
was defeated and an issue of $5,000,000 of bonds to 
extend the municipal railway was voted down. 

Problems of Rush Hours and 
Slack Hours Differ 

THE problems of the rush hour and non-rush hour 
in city transportation service differ radically. In 

the former the chief purpose sought is to carry quickly 
and safely to their destinations all persons who present 
themselves for passage. As a rule some slight discom­
fort in travel is not considered by the public so impor­
tant at these hours as Hpeed and safety, and most 
passengers will board the first car or train which comes 
along in preference to waiting, even if they are reason­
ably sure that there is a seat on the following car. 

During the non-rush hours conditions are different 
both with the company and the public. The latter, 
while perhaps just as critical of delays as during the 
rush hours, is more insistent on comfort in travel. In 
these hours, also, the company has more opportunity 
to build up travel. It also has more incentive to do so 
because it can thereby fill in the valleys in its daily 
traffic curve. 

Many rules as to economical car operation apply to 
both rush-hour and slack-hour traffic. Such rules in­
clude through routing and means for increasing running 
speeds, such as reduced street congestion, rapidity of 
passenger interchange and double berthing on crowded 
Htreets. Other rules are more applicable to one period 
than the other, and among these is accurate timing of 
runs. In the rush hour8, indeed, it is less easy to main­
tain schedules exactly. But in the non-rush hours, much 
can be done and should be done along this line. It helps 
traffic in two ways. An unusually long gap between cars 
will not only send prospective passengers walking but 
will crowd the delayed car so that it is likely still fur­
ther to be put off its schedule. This means that the 
need for accurate time operation, especially in the slack 
hours, should be drilled into the operating force. 

Picking Men for Jobs in All 
Electric Railway Departments 

FOR many years past the American Electric Railway 
Association and its subsidiaries have shown an ac­

tive interest in the subject of selecting and training 
employees. Committees on education, on apprentice­
ship ·and on selection and training of employees have> 
studied the field, tried experiments and written report11. 
These committees have been continued for a time, dis­
continued and later revived, usually in modified form. 
The problems with which they have struggled are never­
ending ones, so that this cycle may be expected to con­
tinue for all time. This year the American Association 
has decided to continue the recently revived committee 
on education, while the Trnnsportation & Traffic Asso­
ciation will discontinue that on selection and personnel 
of transportation department employees. The action 
of the latter association does not imply that the subject 
has been exhausted, but merely that effectiveness seems 
to demand concentration along somewhat different lines 
this year. 

This committee, during its short career, has done 
much to stimulate interest in the human side of electric 
railway operation and has left a number of tangible 
records of its activities. Besides the record forms, out-
1 ines of procedure, etc., which the T. & T. Association 
committee has prepared, it has done the following gen­
eral things which are of value: First, it has empha­
sized the need of greater care in the selection of em­
ployees. In fact, as the studies of the committee have 
progressed, this phase of the subject has seemed to 
assume greater and greater importance. It has become 
clearer than before that much money and effort can be 
saved by eliminating the unfit and less fit individualR 
while they are still in the applicant stage. Second, the 
committee has shown that science can be of help in 
the selection of employees, without the use of academic 
or high-brow methods. This idea has only been par­
tially impressed upon the industry, but progress is be­
ing made in the selling campaign. Third, the commit­
tee has furnished some excellent illustrations of the 
ways in which'rational selection methods have been used 
on a number of properties. While experiments made 
so far have possioly shown more of what ought not to 
be done than what ought to be done, they are none the 
less valuable because of this fact. By a process of elimi­
nation faulty methods will be discarded and the proper 
ones continued until finally there will be reasonable 
assurance of a high average in selecting employees. 

During the past year or so the psychological aspe~ts 
of employee selection have come to attract a good deal 
of attention. It is to be hoped that something tangible 
will come out of this interest. It is obviously just as 
important to pick out a man with a good brain as one 
with a good arm, and psychology ought to be of help 
in doing this. However, this is only one aspect of the 
subject, and those which are less spectacular ought not 
to be lost sight of. During the coming year electric 
railways ought to, and doubtless will, try out many of 
the suggestions that have been made by the committN• 
with a view to assisting them in picking employees in­
telligently. This will result in an accumulation of 
valuable data. Later, when the subject is again taken 
up for discussion, either under the wing of the parent 
association or of one of its subsidiaries, considerable 
progress ought to be in evidence. While the Trmrn­
portation & Traffic Association has recently taken the 
initiative, the subject i5 one of general im!)(!rtance. 
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Expediting Traffic at a Busy Beach 
New York State Railways Builds Loading and Unloading Terminal on City Property at Charlotte Bathing 

Beach in Such Form as to Facilitate Rap id Handling of Passengers with Minimum 
of Obstruction-Sightliness an Important Feature of the Design 

[..OADING PLATFORM, SnowrNo SHELnm, TURNSTIU: 
STATION AND CIIA!'.OE !lOOTII 

ON THE shore of Lake Ontario 6½ miles north of 
the business center of Rochester, N. Y., the city 
has recently acquired property which it has 

turned into a small park. The beach at this point is 
of fine, clean sand and is wide and gently sloping from 
the street level to the water. The city has provided 
bathhouses and automobile parking spaces and has 
beautified the spot until it is one of the most attractive 
in the city. 

All of the above has much to do with the transporta­
tion problem which the development of the bathing 
beach has imposed on the New York State Railways. 
The beach is located at the end of Lake Avenue Boule­
vard, one of the principal north and south streets of the 
city on the west side of the Genesee River, on which 
street the railway company has a double-track line. 
Th is track leads directly to the business center of the 
city. It is located in large part inside the curb line, a 
location which minimizes vehicular interference. 

During July a11d August, 1922, the number of fares 
collected to and from Charlotte was 500,170, indicating 
that 250,085 persons trolleyed to the beach monthly. The 
maximum number of fares collected on one day was on 
July 15, when the number was 23,785. The track has 

GENF.RAf, VIEW OF UNLOADING PLATFORM, SHOWING \VATF.R 
BARRIER AND TURNSTILE 

ample capacity for handling this large traffic but the 
problem of handling the people at the terminal was a 
serious one. It was, however, successfully solved, in 
co-operation with the city authorities, during the sea­
son recently closed. The accompanying pictures and 
drawings show how this was done. 

LOADING AND UNLOADING ON OPPOSITE SIDES OF STREh'T 

The first step was to build a single-track loop with 
the two sides on opposite sides of the street and of a 
length within the park sufficient to permit the simul­
taneous loading and unloading of four cars or two 
trailer trains. The unloading platform was located on 
the outbound side of the street and the loading platform 
on the inbound side. 

The unloading area was fenced in with large-mesh 
woven-wire fencing, 4 ft. high, this type being adopted 
to offer as little obstruction as possible to the view 
of the park and the lake. A form of cross-woven fenc­
ing was selected on account of its flexibility and attrac­
t ive appearance. A stone screenings platform 12 ft. wide 
was provided between the track and the fence, and in 
the fence turnstiles constructed of iron piping in the 
company's shops were installed. To prevent ingress 

f;ENF.RAL l,AYOUT OF CHARLOTTl!I BATHINO BEACII T1mMI NAL OF N E W YonK STATE RAILWAYS, ROCIIESTEII l,INllS 
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LOADINO PLATFORM FROM TRACK SIDE WITH WATER 
BARRIER IN FOREGROUND 

from the park to the unloading platform, water barriers 
were installed across the track at each end of the un­
loading platform. These barriers consist each of a 
cement basin, 10 ft. square and 18 in. deep, with top 
flush with the ground, partly filled with water, the 
water level coming just below the rail base. Where a 
tie rod is exposed over the barrier it is covered with 
rubber hose to prevent injury to a person who steps 
into the basin by accident. 

Warning signs were conspicuously placed to supple­
ment the warning which is furnished by the presence 
of the barriers, and the barriers are well illuminated 
at night further to prevent accident. Ai; an extra 
precaution against the entrance of passengers to the 
unloading platform from the park end, the unloading 
platform was extended at the far end nearly to the curb 
line of the street, and an extra wide barrier was in­
stalled across the space at this point from fence to 
fence. 

LOADING PLATFORM DETAILS WELL WORKED OUT 

The loading platform is 10 ft. 8 in. in width and 
raised 4 in. above the rail level to facilitate boarding 
of the cars. It is a fill of stone screenings, edged along 
the track with a concrete curbing 2 ft. deep. 

Water barriers of the same type as those used on 
the unloading side of the terminal are used on this 
side, only one being used, however, ·at each end. 

The loading area was fenced in with more substan­
tial fence construction, the fence being 6 ft. high as 
compared with the 4-ft. fence across the street. 

. ·. ,. :. 
:_ ,,. - --__ .,. ..... . .. ,, 

SITE OF THE NEW CHARLOTTE TERMINAL BEFORE THE 
BE0INNIN0 OF CONSTRUCTION 

CLOSE-UP VIEW OF FARE COLLECTOR'S STATION, SHOWING TURN­
STILES, AUXILIARY FENCE AND ONE PANTOGRAPH GATE 

Along the outside fence line an attractive and sub­
stantial shelter was erected, the roof being supported 
on a single line of posts. The total spread of the 
shelter roof is 24 ft. and it slopes from the outside edges 
to the center, which is 1 ft. 3 in. lower than are the 
edges. 

The accompanying cross-section gives the details of 
construction, which is necessarily substantial on account 

4 'wirder fill 
(fam,mt) 

CROSS-SECTION OF LoADIN0 TERMINAL PLATFORM AND SHELTER 
AT CHARLOTTE BATHING BEACH 

of the anticipated heavy snow loads. The columns are 
10 in. x 10 in., long leaf yellow pine, spaced on 11-ft. 
centers, and set 4 ft. deep in a concrete base 5 ft. 
deep and 2 ft. 3 in. square. 

The roof of the shelter projects on one side over the 
car roof and on the other over a stone screenings plat­
form 12 ft. in width. The latter platform, in turn, 

GENERAL VIEW OF THE TERMINAL AB SEEN FROM 
THE PARK SIDE 
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abuts on a wide concrete walk leading from Beach 
Avenue past the shelter to the beach. 

Two turnstile entrance stations were provided, a 
"close-up" of one of these being shown in an accom­
panying illustration. The design of these stations was 
carefully studied to provide for facility of entrance, 
ease of fare collection and control of ingoing stream 
of passengers so as to prevent overcrowding. In the 
plan these stations are shown in diagrammatic form only, 
but the details can be appreciated from the picture. 
A station occupies the space between two adjoining 
posts, and in the center is a railed stand for the fare 
collector. A fare box (not shown in the picture) hangs 
on the railing in front of him as he faces the incoming 
stream of passengers. 

On each side of the conductor's station is a pipe 
turnstile, made in the company's shops, which can be 
unlatched by means of a pedal in the floor. Thus the 
collector controls one turnstile with his left foot and 
one with his right. 

In front of the turnstile station is a substantial 

pipe-framed fence, with the ends flared slightly away 
from the line of the posts and with pantograph gates 
at the ends. This furnishes control of the ingoing 
streams of passengers, only enough of whom are 
admitted at one time to fill three cars comfortably. 

In the main fence, also, is located one 10-ft. gate, 
which is kept open when the turnstile stations are not 
in use. Out of the bathing season there is not enough 
traffic at the beach to warrant the operation of the 
turnstile stations. 

Midway of the length of the entrance platform is a 
change and ticket booth, an essential feature of the 
operation of the terminal because the local fare is 7 
cents or a 6½-cent ticket. 

On the north side of Beach Avenue the city has 
installed a number of posts to prevent vehicles from 
going farther north on Lake Avenue Boulevard than 
this point. This permits pedestrians to use the street 
as a walk. Some of these posts, however, have been 
made removable, so that vehicles can be admitted to 
this space if desired. 

Printing Interurban Tickets as Used 
Cash Register Adapted as Ticket Printing and 
Issuing Machine Materially Expedites Ticket Sell­
ing-Accounting and Auditing Greatly Simplified 

BY T. B. MACRAE 
General Auditor Chicago, North Shore & Milwaukee Railroad 

NOVEL departure from the customary method of 
selling railroad tickets was recently instituted 
by the Chicago, North Shore & Milwaukee Rail­

road. Tickets are now printed and issued by a cash 
register at the heaviest stations on the line. This 
scheme, which is being followed in eighteen stations, 
at two of which two machines are required, has proved 
to be practicable from both the ticket selling and audit­
ing standpoints. Besides materially expediting the 
speed at which tickets can be sold, the agent is relieved 
of the tedious task of checking his sales when the 
ordinary type of ticket was in use. In a few of the 
stations change makers are used in conjunction with 
the register to make possible a still quicker transaction. 

The ticket machine is essentially a cash register with 
additional features built into it for issuing railroad 
tickets. It is not yet a stock machine, but is manu­
factured upon order only. The..-tickets printed by it 
are much larger than we desire and this disadvantage 
has not yet been overcome. The ticket delivered is 
perforated so that there is a stub portion, which is torn 
off by the conductor and used for a hat check, and a 
ticket portion that is collected and sent to the auditor's 
office in the usual way. The detachment of the stub 
automatically invalidates the ticket. The machine 
prints the destination on both the stub and the ticket 
in numerals, the amount for which the ticket was sold, 
the date of sale and the number of the ticket. The 
reading portion of the ticket and the signature are 
prinwd from a die which can be changed at any time. 
We anticipated that passengers would object to a num­
ber being used for the destination, but no trouble has 
arisen on that score. On the contrary, the fact that 
the price of the ticket is also shown has in some cases 
prevented disputes between the passenger and the con-

ductor as to the destination. Thus the number of the 
station and the price printed furnish a double check 
in case of error. The tickets are printed on paper 
water-marked with the name of the railroad. 

A blank roll sufficient for recording the sales of about 
900 tickets is placed in the machine by the agent, and 
as each ticket is issued a record is made on this roll 
of the number, the destination and the price. It is 
impossible for the agent to get a ticket out of the 
machine without leaving this record, and this part of 
the mechanism is locked from the agent. 

With the machines now in use, tickets can be printed 
for ninety-nine destinations and for any amount up to 
$99.99. In selling a ticket the agent presses the number 
corresponding to the destination, the proper keys for 
the amount and then touches an electric button and 
the machine delivers the ticket. For a half-fare ticket 
the depression of the proper key causes a "~" to be 
printed on the ticket also. If an agent sells any other 
form of ticket, for example a mileage book, a ticket 
is printed with the number of the selling station as the 
destination, while the amount shown is that of the 
price of the book. The ticket issued is kept by the 
agent and forwarded to the auditor with the daily 
report as evidence of the transaction. 

At the close of the day's business the agent removes 
the carbon record from the machine to accompany his 
report. The difference between the commencing and 
closing amounts is shown by the tabulator in the day's 
sales. To insure the accuracy of the report it is only 
necessary for the agent to check each amount recorded 
against the destination. A simple form· of daily report 
is required which takes but a few minutes to prepare. 
As a daily report is required from each agent on the 
line, this machine, which eliminated an elaborate report 
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and insured accuracy, met with instant fnvor on the 
parJ of the agents. The tape Rent in requires more 
cle1·ical help to audit than the regular form of report, 
but this is more than offset by the reduction in ac­
counting along other lines. 

When we started to use the ticket machine we were 
not confronted with the problem of issuing round trip 
tickets and, instead, a passenger is given two ticketR 
good in either direction. We abandoned the use of 
round-trip tickets some five years ago to reduce the 
stock of tickets required and had the tickets printed 
so as to be valid between two points in either direction. 
For use in an emergency each Rt:ltion is supplied with 
a sealed ticket c:rne and when the Real is broken the fact 
is immediately reported to the auditor's omce. 

The adoption of the cash register was the result of 
much study on the problem of im-
proving the ticket-selling system and 
reducing the cost of that item. It 
is steam railroad prnctice, in gen­
eral, to appoint an agent for each 
station and to hold him responsible 
for the proper accounting of that sta­
tion. Due to the difference in oper­
nting conditions on mm1t interurban 

him, the objections of the agents were overcome and a 
substantial reduction in expenses in the auditor's office 
was contemplated. 

This plan, however, was abandoned when the auditor 
was approached by a representative of the National 
Cash Register Company with a proposition to install 
a machine to print tickets as they were required. An 
experimental machine was bought and installed in the 
station at Wabash Avenue and Adams Street, Chicago. 
The operation of this machine was carefully watched 
by both the operating and accounting departments. 
Some apprehension was felt at first that the machine 
would slow up traffic, but actual operation showed that 
an agent could sell tickets much faster with this device 
than from a ticket case. The record of this particular 
machine is 2,200 tickets in a period of eight hours or 

nearly 300 an hour. The cash 
register will deliver in an hour 
almost as many tickets as an ordi­
nary agent will sell in a day. Our 
heaviest station is now selling about 
500 tickets per shift of eight hours. 
As a result of this initial test, 
all of the heavy stations have 
been provided with these machines. 

JLChluaollorthShore&WilwaukeeR.R. 2 7 
T OdCAGO (Ma,Naod Wabo,h) B 
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Tlltl TICKF.T Is NOT Goon .'OIi TRA!l:8POIITATI0N 

rnilw:iys it is not practicable to appoint an individual 
agent for each station. It has been found necessary 
to have two or more agents for each stntion and each 
agent naturally objects to any one else selling from his 
ticket case, for in the event of a shortage it would be 
impossible to place the responsibility for the loss. Each 
ticket seller, therefore, has to be provided with a ticket 
case, and following this practice there are at least three 
cases at each station on the North Shore Line. Each 
regular agent has one and the third is for an extra 
agent who might be sent to the station in the absence 
of the regular agent. Three times as many ticket ac­
counts must be kept in the nuditor's office as would be 
the case if there were only one person responsible, and 
n much larger stock of tickets must be carried. In 
addition the extra ticket case has to be audited each 
time an extra agent is sent to the station. 

In order to overcome thm1e conditions, the accounting 
department worked for a long time 011 a scheme to place 
rolled tickets in each station. This plan provided for 
a sealed carton constructed in such a manner that 
tickets could be removed in any quantity but none could 
be replaced. As the rolled tickets were to be supplied 
by the traveling auditor and sealed in the carton by 

The accounting department is now experimenting 
with a tabulating machine, also manufactured by the 
National Cash Register Company, which, it is claimed, 
will greatly reduce the clerical help required to nudit 
and compile the statistics, not only from the register 
tape records, but also for the regular daily ticket 
1·eports. The results secured so far appear to bear 
out the claim. ' 

Arkansas Utilities Exhibit at State Fair 

T HE Arkam1as Utilities Association saw the oppor­
tunity to sow good seed with a display at the 

Arkansas State Fnir. Every branch of the public 
utility industry was represented. On Oct. 11, Utility 
Day, addresses were made by Governor McRae, former 
Governor Brough, Mayor Brickhouse of Little Rock, 
State Director of Public Information Earle W. Hodges 
nnd others. The importance of the utilities and the 
fact that their interests and those of the public are 
linked were points emphasized by the speakers. So 
successful was the program that Director Hodges was 
asked by the fair management to arrange part of the 
program for Saturday, when Rev. H. G. Knowles made 
an address on public utilities. 
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"The Customer Is Always Right" 
That Is, He's Right or Wrong, or Neither, or Both-In Any Case the Railway Can Assume 

that the Customer Wants a Two-Cent Transfer, Not $10,000, and that 
He RealJy Had No SmalJer Change than a Double Eagle 

BY FRANK H. WARREN 
Claim Ai:<'nl ot th~ Chicago, South R~nd & North<·rn Indiana Railway 

South n,,r,d, Ind. 

DORI.KG the course of our recent business indispo­
sition, when the funeral notice was almost on 
the press, the electric railway industry has been 

beset by a rapidly shifting multitude of high-sounding, 
plausible maxims, each warranted to rescue any busi­
ness from the slough of failure and set it upon the 
highest pinnacle of success and prosperity. Among 
those with which we have been bombarded in these re­
cent years are advertising salesmanship in tranflporta­
tion, merchandising transportation, operators as 
sale!lmen, local investors, zone fares, and numerous 
others. Just now we are urged to cultivate public good 
will as the most important asset we can have. It re­
minds me of the allopath and the osteopath and the 
homeopath and the chiropractor and the divine healer 
and the rubber and the surgeon and all the other varie­
ties of healers of human physical ailments. The truth 
i~ that all the methods suggested have some merit, but 
none is a cure-all. 

In our business distress we have looked with hopeful 
eyes upon every fair sounding catch phrase, and have 
gone from one to the other, getting a little help here 
and there, while nature in the form of general labor, 
bu5iness and economic conditions, has been busy, and 
the patient is improved. Just how much of the improve­
ment is due to the medicine and how much to nature 
we know not. We have faith that all have done some 
good, but if the medicine has done nothing more than 
sustain our hope and courage while nature produced 
the cure, it was worth taking. 

Out here in the Middle West, if not elsewhere. we 
have been tendered one prescription which ~ome have 
been reluctant to try, because some of the ingredients 
look dangerous. This policy is the one on which Mar­
shall Field is said to have founded the greatest retail 
business in the world, "The customer is always right." 

::--;ow tbe fact is that any given situation will be one 
of three: First, the customer is clearly and indisput­
ably in the right; second, he is clearly and indisputably 
in the wrong; and, third, it is uncertain whether he is 
right or wrong, or he is partly right and partly wrong. 

In the first instance our application of the policy can 
t..e prompt and decided. It is the height of foolishness 
to try to defend an indefensible position. But every 
industry has an occasional man who considers it crimi­
nal and traitorous ever to admit of an error. Such a 
man has no usefulness whatever in meeting complaint~. 
An immediate acknowledgment of the justice of the 
customer's contention is the first step, followed 
promptly by the correction of the mistake. And in this 
c<Jrrection we can well afford to be generous. 

:\1y position is that of a claim agent, and when 
a man comes into my office, having invested 5 cents 
with us as a passenger, and makes demands of me 
amounting to from 100 to 100,000 times his expenditure 
with us, it is simply out of the question for me to be 

generous according to his standards of generosity. No 
business, be it public utility or private, can do other­
wise. Spend $10 with a shoe dealer and then demand 
of him a thousand or ten thousand dollar damage 
and see how generous he is. Observe how the policy 
"The customer is always right" works then. But limit 
your demands to the amount of your purchase and the 
policy will become active. 

When a customer makes a demand involving the 

IT SHOULD XOT BE XECEBBART TO ABK TIIE Oulu. DoAlll> 
\\'JIETJIY.11 TIIY. l'ABBESGER )8 ltJGHT 

amount of his expenditure with us--5 cents or 10 cenu 
-we can be as generous with him as can any private 
business in the world, not excepting Marshall Field & 
Company. We can be more generous because our sall!s 
unit has so low a value. This is where the transfer 
question comes in. When a customer comes into the 
office with a transfer that has been improperly rejected, 
we can take up that transfer, glve the passenger his 
5-cent or 7-<:ent fare or a new transfer and send him 
on his way rejoicing. Or when he has a story of a 
refusal to give him a transfer, we can punch one for 
him and send him out happy and friendly. We do not 
need to question him like a criminal; we do not need 
to delay him with a long investigation. We can surely 
assume here that the customer is right and treat him 
accordingly. 

In the second case, where his own story shows that 
the passenger is wrong, it is perfectly proper, as any 
private business would do under the same circum­
stances, to try moderately to show him where he is 
wrong. Failing in this effort, we could place him in 
class one for the purpose of this particular instance 
and deal with him exactly as we did with the class one 
man. But do we? We do not. We hold him to the 
rules. Lord, how close we hold him to the line. He is 
up against a wall of steel, cement and reinforced con­
crete. Not a fraction of a hairbreadth do we move. 
And the money involved is 5 cents or 10 cents or the 
value of a transfer! :My grocer would not hesitate one 
second to take the opposite course; I tried him and he 
attempted to make me take back a 10-eent overcharge 
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of which he had no knowledge. Recently a young man 
came into an office and complained that he had 
been refused a transfer because he rode past the 
transfer point while interested in a conversation. He 
was wrong under the rules, and the rules were just as 
rigid in the office as they were on the car. An explana­
tion and a transfer would have sent him out a friend, 
and he possibly would never have made another similar 

THE RULES ARE THERE, BUT THE CONDUCTOR NEED NOT 
ABUSE IN FOLLOWING THEM 

complaint. He got the explanation but no transfer, 
and left the office an enemy to that company. If the 
office man who met him had accepted the policy that the 
customer is always right, he would have handled the 
case much differently and much better. 

In private business the enforcement of this policy lies 
among the other duties of supervisory or administrative 
officers; it cannot be left in the hands of clerks. To 
at least an equal extent it must rest with similar offi­
cials of a street railway. 

The application of the policy lies almost exclusively 
in the handling of complaints. In private business, 
complaints may be broadly divided into those about 
merchandise and those relating to service. From this 
division alone it is at once apparent that a business 
whose merchandise is service ·will occupy a peculiar posi­
tion as to this policy. My experience in private busi­
ness is almost entirely limited to that of the purchaser, 
and from that experience it seems that the policy oper­
ates as to merchandise complaints and has little or no 
application to service complaints. As applied to mer­
chandise it means the practical guarantee by the seller 
that merchandise shall satisfy the purchaser according 
to the latter's own standards of quality. If the pur­
chaser says the shirts are bad and not as described by 
the seller, and if he persists in that opinion, his position 
is accepted as correct and the transaction handled ac­
cordingly. The firm that goes farthest in operating on 
this principle is usually accorded the highest business 
standing. 

Is this principle of business practical for the street 
railway industry? If it isn't prac~ical, the sooner its 
suggested use is abandoned the better. If it is prac­
tical, just how and where can we use it? 

We have no merchandise in the sense that private 
business has, and therefore we can have little if any 
use for it in its commonest field in private business. 
We cannot redeem our merchandise because that pre­
supposes a return of the article. Nor can we exchange 
articles, for the same reason. We might replace them 

perhaps, but that act with us would require a sacrifice 
that no private business would make. 

To be perfectly fair about this thing and not thought­
lessly charge the street railway man with lower business 
ethics than the man of private business-if the mer­
chant could not get back the complained-of article, if 
the customer had had full use of it, if the shoes had 
been worn out although they did pinch the wearer's 
toes and cause corns-would there be any refunding, or 
replacing or exchanging by-the merchant? I rather 
imagine the answer is no. But this is just the situation 
in which every street railway company finds itself in 
complaints about its "merchandise," and the commonest 
of all applications of the policy is closed to it. This is 
so fully .appreciated by its patrons that I have seldom 
known of a street railway being asked to refund. Un­
used tickets are not in point. We are asked to redeem 
them and we do redeem them, but while our patrons 
unhesitatingly demand this of us, it takes an unusual 
amount of "nerve" for the customer of a private busi­
ness to demand his money back just because he decides 
he doesn't want what he bought. It's too much like 
branding himself as an imbecile. 

There is a field for applying the policy in the handling 
of certain kinds of complaints about the operator's 
refusal to issue or refusal to accept a transfer. 

When the complaint is directed at the conduct of 
employees, this policy can hardly be followed. Such 
complaints are nearly always personal matters. Pri­
vate business will not follow the policy in similar com­
plaints. Complain of your serving of meat at a good 
hotel and the meat will be promptly changed: complain 
of the discourtesy of the waiter and you will be told 
that the management does not uphold such conduct and 
will take up the matter at the earliest convenient time. 
They cannot accept the customer's judgment there. and 
neither can utilities. Or, rather, while they may be able 
to accept the patron's judgment, they cannot apply the 
prompt remedy as in the meat instance. Such a course 
is incompatible with maintaining an organization, is 
not fair to the employee, and would in the end be 
opposed to the best interests of the patron. 

All of this refers to the attitude of supervisory offi-

TAKE THE BILL AND GRACIOUSLY ASSUME THE PASSE:'<GER 
Is REALLY CAUGHT \V1THouT CHA:-:GE 

cials, but that is by no means the limit of use of the 
policy. Clerks in stores cannot refund money or replace 
inferior or defective articles; they can only refer the 
customer to the proper person. Nor can operators on 
cars issue or accept transfers contrary to their instruc­
tions, redeem transfers with money ·or do anything that 
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requires the payment of money or the giving away of 
our merchandise. But they can know the company pol• 
icy and they can refer the customer to the proper 
person. It would be highly valuable for these men to 
know that the company is anxious to make things right 
and say so without committing the company to definite 
action in a specific case. Any clerk knows what is the 
policy of the company he works for, he is certain of 

\\'HAT'S THE 'J:.JA.PM l'r." "rnt"""'" Tl.! ROOM, AND IF NOT, HE CAN 
BE APPEALED To AS A GENTLEMAN 

his ground and need not hesitate to express himself. 
Our operators should have equal knowledge and con• 
fidence. 

In many cases the operator himself can apply the 
policy. It is a change of mental attitude more than 
anything else. "The customer is always right" should 
mean to the man on a car that when a passenger comes 
up and says "I wanted to get off at that street. Didn't 
you hear the bell?" the customer is right-he did want 
to get off ,there, he did give proper notice, he has per• 
formed his part absolutely right, and the operator as­
sumes this to be the fact even when he knows it is 
not the fact. He assumes that the bell didn't work, or 
he didn't hear it, or he forgot it, and says, "Oh, I beg 
your pardon!" stops the car at once, and lets Mr. 
Passenger off .. "The customer is always right." 

When an operator is tendered a large bill in payment 
of a 5--cent fare, this new policy prompts the operator 
to believe that the passenger is compelled to tender such 
a bill. Instead of assuming that the passenger is trying 
to ride for nothing or is just plainly mean or contrary, 
he assumes that the passenger is doing his very best 
and that for any one of a dozen reasons he has been 
caught without small change. The one thing he does 
not assume is that the annoying act of the passenger ls 
intentional. This attitude of mind will provoke the 
correct handling of such a situation unless the operator 
is utterly unfitted for his job. 

It may be that not every situation an operator faces 
can be met on this theory, but it is certain that a great 
many of them can be so met. In a series of meetings 
held on this property recently those presiding at the 
meetings had presented to them many specific cases, 
and there were few, if any, to which practical transpor• 
tation men could not apply this policy. Operators using 
this policy show a consideration for their passengers 
that others do not have. 

The objections to all this are two-the first one is 
that it can't be done, that it isn't practical for a street 
railway. The second-but little different-is that such 

a letting down of the bars would result in serious finan. 
cial losses and the breaking down of all our organization 
by letting the customer run the business. The only 
real proof of the practicability of such a policy is its 
aetual success.ful use somewhere, and sooner or later 
somebody will put on a satisfactory demonstration. 
As to the second objection, it seems no more valid in 
the street railway business than in private business. 
I have no doubt that when the policy was first proposed 
and discussed in the Marshall Field & Company organi• 
zation it met with strenuous opposition, and there were 
predictions of enormous losses through abuse by their 
customers. No doubt there is some abuse, but the gains 
far outweigh the losses. 

This standard can be applied to specific transactions, 
but hardly to general company policies and plans. Ex• 
tensions of lines, frequency of headways, types of cars, 
financing and other similar matters cannot be handled 
according to this standard. The customer cannot be 
the judge here, although his opinions are entitled to 
consideration. No private business could let the cus• 
tomer decide whether or not a new store should be 
opened, additional clerks employed, the stock of goods 
increased or diminished, the building remodeled, a stock 
company, corporation or partnership handle the busi­
ness, and similar matters that are essentially the 
problem of management. 

Introducing and extending this standard of business 
dealing should be an aid in the creation of good will. 
We have demanded and taken our pound of flesh these 
many years, and, like Shylock, have paid the penalty. 
It is time to consider the other tack. 

Power Plant Uses Barge for Oil Storage 

THE New York Central Railroad has two power 
plants which supply the New York terminal elecfri• 

fled zone. One is in Port Morris, New York City, the 
other at Yonkers. To avoid any possibility of a coal 
shortage tying up the power supply, several boilers 
were recently changed over from coal to oil fuel. To 
insure prompt supply of oil to the boilers at Yonkers, 
where six boilers have been remodeled for oil burning, 
an 8,000-bbl. barge loaded with Mexican crude oil was 
(:ngaged for an indefinite period, as floating storage, and 
tied up to a dock alongside the plant. 

Steam was carried from the plant through a 2•in. 
flexible connection to the barge, where it passed to the 
oil•heating coils and to a small simplex oil pump, both 
the coils and the pump being part of the permanent 
equipment of the barge. Another flexible connection 
ran from the pump discharge to the oil main, which 
extended through the wall of the boiler•room basement. 
After being heated to 160 deg. in the tanks of the barge, 
the oil was forced into the main by the simplex pump 
and made the circuit of the boiler•room basement. The 
pressure of 80 lb. at the pump allowed the burners to 
operate at 75 lb. A steady flow of oil was maintained 
considerably in excess of that required by the burners, 
the portion not used coming back to the dock through 
the return side of the main and passing to the barge 
tanks through a flexible connection. This excess flow 
was necessary to prevent the oil from cooling below a 
workable temperature. 

Since the first oil.fired boiler started operation on 
Sept. 27 it has been running daily, while the other five 
were being changed over one at a time. On Oct. 24, 
when the accompanying photographs were taken, three 
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FI..F.XIBU: 011, AKD STEAM CONNECTIONS BETWEEX 
BARGE AND POWER Housi;; 

boilers were running on oil and a fourth was prac­
tically ready to put on the line. At the same time the 
work on the settings of the fifth and sixth boilers was 
well along, and the installation of the inside oil-handling 
equipment was nearly completed. 

This inside equipment is now in operation, and the 
oil is pumped directly from the barge to three tanks, 
each of 2,500 gal. capacity. These are located in the 
basement and will soon be surrounded with a concrete 
wall 12 in. thick. The space between the tanks and the 
wall will be filled with sand to reduce the fire hazard. 
After being heated from 160 deg. to 180 deg. by thermo­
statically controlled coils submerged in the tanks, the 
oil gravitates through a twin strainer to a pair of 7 ½ x 
5 x 6-in. duplex pumps connected in parallel. These 
force it through a heater, where its temperature is 
raised to 190 deg. before it passes to the burners. 

As no outside storage, aside from the barge, has been 

' 
OIL BARGE TIED TO POWER PLAXT DocK FOR OIL STORAGE 

provided, it will be necessary for the present to keep 
the barge tied up to the dock whenever fuel oil is burned 
replenishing the supply from time to time from othe; 
barges. At some future time, if operation with fuel 
oil is continued, two 30,000-bbl. tanks may be insta1Ied 
outside, probably on a foundation made by al"iving piles 
and building up land in an adjoining docking space. 

These changes were supervised by the electrical de­
partment of the New York Central Railroad under the 
direction of E. B. Katte, chief engineer of electric 
traction. 

Further Reference lo Way Commillee Report 
on Substitute Ties 

Nov. 7, 1922. 
To the Editors : 

It seems most regrettable that the mix-up in the way 
committee's report should be further held up to the 
light. It was the hope of all concerned that the with­
drawal of the unfortunate statement regarding substi­
tute ties before the presentation of the report would 
to a considerable extent, effect this; but in view of th~ 
fact that the report with the statement had already been 
distributed, the editorial of the Journal in the issue of 
Oct. 7 was inevitable. 

The comment of the sponsor of the way committee 
however, in the issue of Oct. 28 cannot be permitted t~ 
pass unchallenged. The editorial columns of the Journal 
are not the place to settle differences of opinion of com­
mittee members, and in fact the serious feature of the 
situation is less with regard to differences of opinion 
than with the far more important fact that the way 
com

1
mittee report as issued, if not a minority report, 

was ~ar_ from_ a una~imous one, as was evidenced by th~ 
unamm1ty with which the members at the conventiofl 
agreed to the withdrawal of the statement in question. 

The reports of the committees of the American Elec­
tric Railway Association have in the main had high 
prestige, due very largely to the extreme care taken to 
prevent radical unconsidered action. If the association 
is to maintain the same standing for these reports 
there must be the same regard that nothing is said or 
done that is not solidly based upon fact as indicated 
by a material consensus of opinion in the committee 
having the matter under consideration, and, where dif­
ference of opinion arises, by the display, equally promi­
nent, of the opinions and the beliefs of those in op­
position. 

The grave facts in the case at issue are that what 
at best was a minority opinion was allowed to appear, 
even though it was later withdrawn, without making 
equally prominent the fact that there was at least a 
minority which disagreed. It is in this fact that far 
more mischief lies than in any other feature. Inci­
dentally, without attempting to argue pro or con the 
criticisms in the Journal editorial of Oct. 7, these are 
facts: 

1. There will be found not a few who question 
whether or not incasement of wood in concrete, in the 
way that ties are incased, does materially increase its 
life as effective tie material. 

2. Whatever the beliefs of individual members of 
the committee, the statement of alleged economy or lack 
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of economy should not appear in a report unless sub­
stantiated by good evidence. 

3. Statements regarding the behavior of materials 
or methods should be entirely frank, particularly where 
a comparison is involved. There will be found very few 
maintenance of way engineers of electric railways (or 
for that matter of steam roads, although on the steam 
roads the conditions are radically different from those 
in the tracks in which substitute ties are usually laid) 
who will contend that a wood tie is "thoroughly 
suitable." "ENGINEER." 

Journal Criticism of Substitute Tie Report 
Reinforced 

NEW HAVEN, CONN., Nov. 6, 1922. 
To the Editors: 

Referring to l\ir. Cram's letter in the Journal of Oct. 
28 on the subject of substitute bes, it seems to the 
writer that it is an unfortunate and untimely reopening 
of a supposedly closed incident: unfortunate, in at­
tempting to explain something which has been repudi­
ated by the committee; untimely, because the committee 
withdrew the part of the report commented upon before 
the matter came up formally at the convention. The 
letter therefore calls attention to something which it 
might have been best to let drop. 

It may be well, however, in view of the fact that the 
letter has been published, to add another comment, and, 
as a member of the sub-committee on this subject, the 
writer desires to do so. 

The basis of the report, as stated in your editorial 
and as printed in the report, was a questionnaire-a 
··pen-onal solicitation" to "companies that might have 
experimented with some form of tie other than wood," 
and 40 per cent of the replies were from companies 
having had no experience on which to base an opinion. 

How it can be inferred from your editorial that the 
report was "discussing steel ties in particular," as 
stated by Mr. Cram, is not clear, as you simply state 
the volume of business of two steel tie companies as an 
indication that there was a visible demand for substi­
tute ties. 

To take up Mr. Cram's remarks on your numbered 
criticisms in detail: 

1. Incasing either wood or steel in concrete will un­
doubtedly prolong its life from decay or corrosion, but 
the life of a wooden tie does not depend entirely on 
its liability to decay, as there are instances of track 
failure from tie failure where the ties are as free from 
decay as when they were placed. While steel ties are 
invariably incased in concrete, this is not necessarily 
true of wooden ties, which may be covered only on the 
top and two sides, or possibly, on the top and part of 
two sides, in which case it is doubtful if the concrete 
does afford full protection from ~decay. 

2. Since it must be assumed that the railway com­
panies will purchase their ties, whether they are of steel 
or wood or any other substitute, the committee must 
have been thinking of "buying features" and therefore 
"selling features" are implied. -

If it is not clear that the use of substitute ties does 
not call for an added investment, the information can 
be obtained from some of the companies which have 
used both kinds. 

3. "That the steam roads are still searching for the 
1n·oper form of substitute tie" has little bearing on the 
matter and only beclouds the issue, since a track built 

in a permanently paved street is not comparable with 
one built on private way for steam road operation. Is 
it true that the wood tie is ideal except for decay and 
scarcity? I doubt it, and believe on the contrary that 
it has few virtues for paved track and is a makeshift. 

4. Are there any data at present available showing 
that a greater labor expense is entailed in rerailing 
track laid on substitute ties over the same operation 
where wooden ties are in use? Is it not true that 
where a steel tie forms an integral part of the sub­
structure it acts as a reinforcement, and by increasing 
the bearing area on the soil makes for less liability for 
track settlement? , 

5. Assuming that there are 40,000 miles of single 
track in operation, it by no means follows that there 
are 105,000,000 wooden ties in use. These figures are 

·based on a 2-ft. tie spacing. This spacing is not 
universal even for wood ties, and certainly does not 
hold where substitute ties are used; nor does it take 
into account the mileage where no ties are installed, 
but the track is supported on yokes. This figure then 
must be materially reduced-if it has any bearing _on 
the subject. 

The editorial does not state that only 140 companies 
out of a total of 950 companies use substitute ties, but 
says that one tie manufacturer has sold its product to 
140 companies during the past twelve years, and as 
there are at least three other tie manufacturers who 
have also been selling their product during all or a 
part of this time, the number of railways using substi­
tute ties must be in excess of 140. 

The report as originally printed did, unintentionally 
or otherwise, reflect on the present forms of substitute 
ties, and was changed at the convention for that reason, 
and also because it did not agree with the "general ex­
perience of the committee members." In other words, 
the paragraph deleted was a minority report, which 
through error was incorporated in the printed report. 
This paragraph created much adverse criticism among 
the members. WILLIAM R. DUNHAM, JR., 

Member Committee on ,vay Matters, 1921-22 
::\lember Sub-committee No, 4, 

Interesting Figures on Vehicular Movement 
in Baltimore 

THE UNITED RAILWAYS & ELECTRIC COMPANY 
OF BALTIMORE 

BALTIMORE, MD., Nov. 3, 1922. 

To the Editors : 
We have recently made' a very comprehensive check of 

the vehicular movement in and out of the delivery dis­
trict of Baltimore and the results obtained are very 
interesting. For instance, our records show that, 
between the hours of 6 a.m. and 12 o'clock midnight, 
there were 76,2·34 pleasure automobile movements in 
and out of this district, not to mention 37,024 commer­
cial automobile, 21,036 street car, 4,224 bus and taxi­
cab, and 13,821 horse-drawn vehicle movements. 

In order to give the industry the benefit of this study 
in its entirety, J. A. Stoll, superintendent of traffic, will 
prepare an article for you to use, which will be illus­
trated by sketches, etc. 

It is our intention to inaugurate a "Traffic Counting 
Day" in Baltimore-an annual affair, so to speak-and 
the comparisons from year to year will be interesting. 

H. B. FLOWERS, 
Second Vice-Pres ident a nd Gene ra l Jll a nager, 



Electric Railway Publicity 
Devoted to How to Tell the Story 
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From A~use to Popularity 
'fhree Years Ago Muskegon Mobbed Its Railway and 

Junked the Property-Today the Company 
and Public Are Partners 

THE Muskegon Traction & Lighting Company, Mus­
kegon, Mich., has proved that a public service cor­

poration can win the confidence of the public if the 
proper campaign is conducted. 

Three years ago in August the feeling against the 
Muskegon company was so bitter that the citizens 
staged an all-night riot. A mob held the city from 
early in the evening until the next morning. It started 
over an increase of fare from 5 to 6 cents, put into 
effect without any publicity. 

Buses soon started operating while the cars were 
being repaired and new rolling stock purchased. At­
tacks by the city officials and politicians, which had been 
directed against the company during all campaigns, 
were renewed with the old bitterness. Troubles seemed 
to have reached the limit of endurance. 

John Ross, then president of the local company, in­
sisted that the American Light & Traction Company, 
the parent organization, send a trained traction man to 
Muskegon to act as manager. The company sent George 
W. Steinwedel to take charge of the situation. 

THE CARDS FACE UP ON THE TABLE 

The fight to win public confidence for the corpora­
tion, something it never had held, was started. M!". 
Steinwedel decided the way to do this was to place the 
cards on the table. The people, however, refused to 
believe the figures given out by the company, even when 
prepared by auditors chosen by the city. The new man­
ager used extensive newspaper publicity to place his 
case before the public. Mr. Ross had held that if the 
public had received proper notice of the increase in 
fares in August, 1919, there would have been no riot 
and mob rule. He believed that the people had been 
misguided. Mr. Steinwedel freely admitted the com­
pany had made grave mistakes in the past; that it had 
failed to make extensions when it had the money and 
that there was a real basis for some of the complaints 
against the service. But he told the people it was not a 
question of yesterday, but of tomorrow; a question as 
to whether the people wanted street cars or jitneys. 

He reorganized the company's personnel in line with 
his policy to serve the public. He hammered away at 
the point that courtesy was demanded and that the 
public was entitled to all the consideration. 

Then came the show down. Jitneys were taking a 
great portion of revenue from the company, and the 
company asked permission to stop operating its cars. 
The Public Utilities Commission granted this permis­
sion with the provision that the city must vote on 
whether it desired the jitneys or street cars on com­
peting lines. A spirited campaign followed. The jit­
ney followers packed the halls and brought in speakers. 
Indications pointed to a victory for the jitneys. 

During that campaign, however, the real estate men 
merchants and business men brought out facts regard 
ing the probable reduction in property value once th 
street cars were eliminated. The city administration 
which had changed at about the time the new manage 
assumed control and was now in the hands of busines 
men, was also a factor in convincing the public of th 
value to the city of an electric railway. When the vote 
were counted they stood five to one for the tractio 
company. 

The public began to believe the company reports 
It liked the new policy, and was convinced that the com 
pany did consider it a partner in the business. Finall. 
the fare was increased to 10 cents cash or four ticket 
for 30 cents, and the public did not object. People ar 
riding the cars once more. At one time, however, th 
feeling was so bitter that many walked to avoid patron 
izing the company. 

The company notified the city recently that in vie, 
of the changed attitude of the people it would borro, 
money and make many needed improvements. It i 
laying new steel rails and is considering the purchas 
of several new cars. The city rebated the penalties o. 
taxes for two years because the company maintaine 
service at a loss. The action was generally approved 
but three years ago this would have caused much feel 
ing. The company has notified the city that durin 
May and June it made a profit over both operatin 
expenses and interest charges. 

Conductors and motormen have the new spirit. I 
the old days the public cursed the company and th 
employees tried to defend it. That caused the patron 
to continue the arguments. 

In hundreds of ways the company today is showin 
the public that it wants to give service. It follows u 
all complaints and is constantly striving to improv 
service with the resources available. The public ha 
joined and is aiding the company. The people toda. 
talk for the company, and it is seldom that a critica 
word is heard, whereas previously few dared openly t 
defend it. 

"We have proved that the public wants to be fair if i 
knows the facts and is treated fairly," said Mr. Stein 
wedel, now president of the company. "The public wil 
go half way any time." 

Seven \Vords Turn the Trick 

A SLOGAN developed by the Terre Haute, Indian 
apolis & Eastern Traction Company, Indianapoli 

Ind., is a direct shot into the ranks of automobile riders 
and at t.he same time is an appeal to the pocketbook o 
the taxpayer. "Ride the trolleys and preserve the pave 
ments," is the legend appearing in company advertise 
ments. These seven words present a problem and sol\· 
it, and put the idea into the reader's mind that it i 
somehow, his duty to ride on the trolleys. Seven word. 
could do little more toward winning passengers. 
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Humanize the News 
The Addition of Four Seats on the 8:20 A.1\1. Car Is .l\lore 

Important to t he Commuter Than a Technical Article 
on Kilowatt-Hours and High-Tension Lines 

Ul\IANIZE public utility information and it will be 
sought by newspapers for front-page, leading col­

mn stories. Let trained newspaper men, and not engi­
t>ers, handle the news as directors of public relations. 
ive all the information, give it correctly, and give it 
rst. These points have been emphasized recently by 
uzzy Woodruff, feature writer of the Atlanta Consti­
tion, and by J. S. S. Richardson, city editor of the 

hiladelphia Public Ledger, in addresses to utility men. 
r. Woodruff said in part: 
What could be of more vital interest to any member of 

he great masses than a story that an extra service had 
een added to his particular car line in order that he would 

able to devour his matutinal egg and drain his morning 
up without decorating his shirt front and scalding his 
nsides in his hurry to catch the last car that would get 
im to work before the boss arrived on the scene of action? 
hat could be of more intense interest to the housewife 

ban a yarn to the general effect that the power of a moun­
in stream is being harnessed in such quantities that every 

urling iron and every electric pressing iron in Georgia 
ould be kept hot twenty-four hours a day without using 
nough water to fill more than half of the bath tuos in 

Atlanta once a week? 
Then why haven't the newspapers long ago realized the 

ews value of the public utilities? For tbe simple reason 
hat public utility men are not newspaper men. They've 
asted precious time and untold labor and Lord knows how 
uch white paper in sending out to the public startling 

nformation to the effect that the lT. S. Geological Survey 
ays that Georgia is developing so many more kilowatt-
ours than Alabama, and that Alabama has so many thou­
ands more undeveloped horsepower than Georgia, about 
·hicb the public doesn't care a damn, and accordingly for 
hich the newspapers care hardly enough for the news 
ditors to open any letter received from a public utility. 

The public utility bas been talking in terms of the 
ilowatt-hour and high-tension lines, which are as far 
emoved from the public heart as the internal affairs of 
imbuctoo, and have forgotten all about the new street car 

hat holds four more passengers and has aisle accommo-
ations· for six more people and some sort of a contraption 
hat allows the conductor to make change one-fifth of one 

~econd faster and accordingly gets a man to work two 
inutes earlier than he is accustomed to, which is as close 

o the public as the watch in the vest pocket of a fat man 
·s to his general cosmogony. 

Then the question is, "How are you going to get this mes­
sage over?" I think the technique is fairly simple. Quit 
ending in a lot of stuff to newspapers on forbidding look­

ing and formal stationery that tells the editor more surely 
than if the words were shouted by megaphone that some­

ody is trying to put something over on him. 
When you've some news that's real news, call the news­

papers. Tell the city editors you've a yarn. Be sure you 
have it and when the reporter arrives be sure he gets the 
human viewpoint of the yarn in question. Don't write it for 

im. Let him write it himself. He'll put more individual­
ity in it than you will, because his job depends on doing 
hat thing. And pretty soon, you'll find that your office 
as become a house of call. Pretty soon the reporters and 
he city editors will be fighting for your news. You won't 
ave to fight for S:\)ace. You won't have to ask for display. 

If your stuff carries the human appeal and the personal 
ouch you'll get both in great big gobs. 

Public utilities haven't any publicity problems, if the 
eads of the utilities will only remember that an engineer 
nd a traffic expert and an electrical genius and a financia l 

wizard may be splendid engineers and invaluable traffic 
xperts, and glowing electrical geniuses and wondrous finan­

c·ial wizards, but they are not newspaper men and their 
training hasn't told them the value of humanizing news. 

Always "tote fair" with reporter or editor. If there are 
ome facts you want suppressed, tell the newspapers why 

those facts should not be published. Pretty generally they 
will accede to your view, but never give a newspaper in­
accurate or incomplete information. The newspaper is 
ound to find it out. All your work in building up con­
dence is then and there destroyed. 

There's no such thing as "no news" in a public utility 
office, according to Mr. Richardson. The news is there, 
but the man to see it is too often lacking. He said: 

In company with other reporters, I have called at the 
executive offices of gas companies for information which, 
from the viewpoint of the public and from the viewpoint 
of the public utility concerned, was of great importance. 
All too frequently we received the old reply, "Nothing to 
say," when that reply meant a pronounced and serious 
setback to public relationship with the company. Gentle­
men, if you value the friendship of the public, which I am 
certain you do, guard against that statement: "Nothing 
to say." 

It should not be necessary to dig up facts about the public 
utility business. Every company represented here is· a 
veritable mine of interesting news matter that should be on 
tap at all times through a liaison officer of the organization, 
who appreciates the vital relationship existing between a 
community necessity and the people who are dependent 
upon it. - -

Don't wait for the newspapers to ask you for the facts. 
Make the news readily available to them. Withholding the 
facts until forced by pub:ic opinion to release them is not 
a good way to make friends. Beat the public to it. The 
public likes it. 

If you have a man in your office who has the God-given 
faculty of winning a man's confidence and can handle a 
matter of publicity or non-publicity, as the case may be, 
give him the authority to speak for you. He will soon get 
acquainted with the men of the papers and they will learn 
to trust him. 

The Pennsylvania Railroad, said Mr. Richardson, 
receives more advertising in the form of news than 
any other public utility in the world. He continued: 

Even on a highly perfected and carefully organized sys­
tem such as the Pennsylvania, wrecks occur, in spite of all 
that can be done to prevent them. Prior to ten years ago 
a newspaper city editor got his information of such an 
occurrence from any one of half a dozen sources·, ,a cor­
respondent near the scene of the catastrophe, the friendly 
interne of a hospital to which had been sent a summons for 
aid, a telephone operator or even a subscriber. Never the 
railroad. Nowadays when there is a wreck, nine times out 
of ten, the first information comes from the railroad. 

Baltimore Plans Trolleyhikes 
ANOTHER company has been quick to realize that­

£\. paradoxical though it may seem-hikers are poten­
tial trolley riders. The first instance noted in the Elec­
tric Railway Journal was that of the Philadelphia (Pa.) 
Rapid Transit Company, which suggested in posters 
that the street railway provided rapid and easy approach 
to hiking territory. Now the United Railways & Elec-

TIOLLI YHI X:E NO. 1. 

Caloa1•lllt> to Wl.adaor Hilla; About I 
Kilu, 

Takt' Catc,c-,nillc ca r {Route No. 8) to 
Dloomsbury Ave. North on Bioomsbury 
Ave.: crou car track.1 at Edmondson Ave. 
(st&rt may be made here from Ellicott City 
cu) p,tU uandpipe 10 Johnnycake Rd. 
(I½ m,) 1 turn ldt to lnglc11dc Ave. (JOO 
yd,.) : turn rlrht : cross old covcritd bridw.c 
(I 1,3 m.) to Franklm Hotel-; turn right 
011 Dead Run Rd. to quury at · Gwynn• 
F1ilh Park (2 m.); turn left afl)nr Gwynn.1 
F1.lh to W1nJs9r 11,11 Rd. (J,i m.), turn 
tiyht, crou concrctt hrid11t to r1.il., 1)" 

bnd1c; suirs to .,.,.ihn1 stJ.tion J.l left. 
Edmondson Ave or Hillsdal~ ur takm 
here to \\'J.lbrook Juncticm, CMn«U with 
Nor1h Art anJ Gar,iiOn Att. cus 

THE UNITED RAILWAY S & E LECTRIC COMPANY IB TURNINO HIKERS 
INTO RIDERS WIT H I N TERESTI N O "TROLLEYIIIKE" SUGGESTIONS 

tric Company, Balt imore, Md., in its issue of Trolley 
N ews for Oct. 1, maps out four "trolleyhikes," and 
illustrates these with scenes en route. The hikes are 
made to appeal to those in search of pleasure and those 
in search of health also. And after the hike, the hikers 
are to "get on a car for home." The directions explain 
what car lines are available and the transfer points. 
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Iowans Discuss Practical Problems 
Sioux City Convention Has 100 per Cent Representation of Companies-Monthly Commutation Ticket, 

Relations Between Department Heads, Car Maintenance, Current-Collecting Devices, Energy 
Saving, Lightning Protection of Cars, Lifeguards, Automatic Doors Among Topics Discussed -

f AST week the operating men in L Iowa and some few from more 
distant points in Illinois and Wis­

consin flocked to Sioux City for the 
mid-year meeting of the Iowa Electric 
Railway Association. Approximately 
100 delegates attended the two-day 
meeting Nov. 2 and 3, representing 
every city in Iowa having electric rail­
way service. With such an excellent 
turnout of the men who are operating 
the mechanical and transportation de­
partments, and with the able direction 
of Chairman John Sutherland, this fall 
meeting will be recalled with a feeling 
of time profitably and most pleasantly 
spent. 

The formal program included five pa­
pers dealing with problems uppermost 
in the minds of operating men. Frank 
V. Skelly explained the introduction 
and results of the identification card 
system of fares on the Tri-City Rail­
way, Davenport, while the subject of 
public relations was dealt with by Joe 
Carmichael, director of the recently 
established Iowa Committee on Public 
l ' tility Information. Among the visi­
tors was B. W. Arnold, Eastern Wis­
c<'nsin Electric Company, Oshkosh, 
Wis., who addressed the meeting on the 
relations that should exist between a 
manager and his master mechanic. 
Henry CordeJl, master mechanic, Chi­
cago, North Shore & Milwaukee Rail­
road, presented a paper relating his 
experience in maintaining trucks. A pa­
per on current coJlection was prepared 
by C. M. Feist, Sioux City. Discussion 
on these varied subjects was animated 
ar.d instructive. 

Besides the entertainment at the 
banquet, which developed into a short­
story contest, those present were taken 
to the shops of the Sioux City Service 
Company, where C. M. Feist presides. 
l\Iuch interest was manifested in a new 
snow sweeper designed and built in the 
shcps. In the construction of the re­
volving sweepers ordinary broom straw 
attached to blades was used in place of 
the conventional rattan broom. This 
was described in Electric Railway 
Journal for Dec. 18, 1920, page 1252. 

As a fitting climax to the meeting it 
was announced on the last day that 
E. L. Kirk, formerly gen'eral manager 
Sioux City Service Company, had been 
elected president of the Sioux City Gas 
& Electric Company foJlowing pur­
chase of the service company by the 
United Gas Improvement Company, 
which owns the gas and electric com­
pany. The merger of the two com­
panies was completed on that day. 

The convention was concluded Fri­
day with the election of an executive 
committee. M. Welsh, Waterloo; W. 
C. Jacobi, Omaha; E. R. McMahon, Des 
Moines, and L. C. Lemon, Davenport, 
make up the railway members of the 

committee. Manufacturer representa­
tives on the committee are Robert 
Deneen, Chicago; F. R. Grant, Des 
Moines, and Nie Le Grand, Rock Island. 

The executive committee is empow­
ered to select its own chairman for the 
year. The newly elected chairman will 
succeed Mr. Sutherland. Selection of 
m;xt year's meeting place also is left 
to the committee. It is. probable, how­
ever, that the convention will be held 
at Des Moines. 

EXPERIENCE WITH THE MONTHLY 
COMMUTATION TICKET 

In relating the results of the monthly 
identification card on the Tri-City Rail­
way, Frank V. Skelly mentioned that 
the card had been subject to some mis­
use because of the holders splitting the 
tickets in two. The same misuse has 
been experienced by the Cedar Rapids 
& Marion City Railway according to 
F. M. Ford of that company. This is 
possible because the cards, which are 
printed on both sides of thin cardboard, 
are thick enough to be sliced in two. 
1\lr. Ford said he had spoiled five cards 
before he was able to split one when lie 
tried the trick. To overcome this fea­
ture it was necessary to send all the 
remaining tickets back to the printer 
in order to have one side of the cards 
blanked. 

E. J. Anderson, Davenport, added 
that in cities where the identification 
card system had been adopted people 
will use the cards and then pass them 
out of the windows to friends in order 
to save three or four cents. In con­
nection with this abuse the presenting 
of expired transfers by passengers is 
another evil that is quite prevalent. 
He described a container for holding 
transfers that is designed to make this 
misuse very difficult. The holder, made 
of aluminum, has several compartments 
in which are placed the pads of trans­
fers, a different color being used for 
each direction of travel. Instead of 
punching the time, the conductor tears 
off the transfer at a length varying 
with the hour. 

CAR MAINTENANCE KINKS 

The reading of the paper by Henry 
Cordell opened the subject in which 
master mechanics were interested. The 
problem of detecting defective axles 
came up. W. G. Lamb, Waterloo, 
claimed that the scheme of smearing 
white lead over the axle was very ef­
fective in locating cracks in the axle. 
It has been his experience that cracks 
most frequently occur in the fillet ad­
jacent to the gear seat. Mr. Cordell 
said the same method was used on the 
North Shore and all axles with even a 
i;light crack are scrapped. He added 
also that it is his practice to scrap 
axlP.s when the collar wears down to 

f if in., which is a safer limit than tha1 
set by the M. C. B. rules. 

The relative brakeshoe cost for can 
in city and interurban service as tole 
by Mr. Cordell was illuminating tc 
those who thought that city servic< 
gave the worst possible conditions. Th< 
city cars of the Chicago, North Shor« 
& Milwaukee Railroad have a brake­
shoe cost of 27 cents per 1,000 car­
miles, while in the interurban servic< 
the cost is about $1 per 1,000 car-miles 
A ithough the number of stops in th< 
interurban service is less than in ci tJ 
service the braking is done at a hig} 
rate from high speed. 

In its relation to motor maintenance 
C. M. Feist, Sioux City, claimed tha· 
field coil testing is extremely impor 
tant. In his shop it is the practice t< 
test the field circuits with a low read 
ing voltmeter after the failure of 1 

rnotor, to determine if its breakdow1 
was caused by some abnormal condi 
tion in the electrical circuit. With thi! 
instrument it is possible to detect l 

short circuit of only one turn in th, 
field. 

T. E. Wood, Omaha, said he had ha« 
excellent results from the dipping am 
bnking of armatures. As a result o· 
treating armatures in this manner, 51 
1,er cent less were removed from th, 
motor, there was an 82 per cent reduc 
tion in the number of open circuits am 
there was an 80 per cent reduction i1 
the number of armatures rewound 
These figures were arrived at by tak 
ing the record of 168 armatures om 
year before and one year after dippin1 
and baking. 

The question of how to insure agains 
failure of brake rigging brought ou 
two different methods. l\lr. Cordel 
said that he believed it better to in 
crease the factor of safety by using 1 

very large rod of the best steel obtain 
able. To avoid any charge of fail 
ure Mr. Lamb said that he had in 
stalled double rods for brake riggim 
on fifteen interurban cars of the Water 
loo, Cedar Falls & Northern Railway. 

Although Mr. Feist did not touch 01 
sliding collectors in his paper, thos, 
present were anxious to hear what th, 
experience had been on the Nortl 
Shore Line. Mr. Cordell said that th, 
line wear with the Miller trolley shoe: 
installed on all the high-speed equip 
ment was very much less now wit] 
heavier cars and about ten times th, 
traffic than when all wheels were use< 
on the old lighter equipment. l\lr. Cor 
dell makes a practice of building UJ 
the old shoes as fast as they are wor1 
out. This is done by building up th, 
grooves by welding with the hardes1 
metal that is available and then case 
hardening the shoe. After the sho< 
r.as been restored the additional life o: 
these shoes is about 4,000 miles, a! 
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~ainst about 6,000 for the new shoe. 
trolley tension of about 35 lb. is used. 

DEPARTMENTAL CO-OPERATION 

Commenting on Mr. Arnold's paper, 
. V. Skelly added that monthly meet-
1gs of the department heads were first 
tarted on the Tri-City Railway some 
,me ago and that these meetings were 
)und so valuable that it soon became 
('('essary to hold them weekly. He 
laimed that this getting together of 
lte heads of the various departments 
,as most effective in furnishing oppor-
1mity for difficulties to be ironed out 
nd for each one to gain a better un­
erstanding of the other's problems. 

keep them from dropping on the rall. 
Also, the front end of the guard has 
bPen bent up like a shoe so that it will 
skim along the ground and not get 
caught. 

arc tested three times a year. Their 
trouble has been that whenever light­
ning passed through an arrester it al­
ways ble\\- it all to pieces. 

As a typical instance of what can re­
ult from keeping the department heads 
rell informed, l\lr. Arnold cited an in­
tnnce that occurred recently on his 
.roperty in Wisconsin. At one of tlie 
reekly meetings he had mentioned that 
~ was his intention to connect with a 
,us line the towns of Plymouth and 
ond du Lac, which are the terminals 

,f two interurban lines. Shortly after, 
11,e of those whom he had told of his 
·Jan heard that an independent bus 
1perator was soon to operate over that 
,nme route and besides parallel the in­
t-rurban for some distance. With this 
:iformation at hand l\lr. Arnold said he 
n1mediately leased a bus and had it 
running the next day. 

Besides the formal papers the pro­
rram included a number of subjects for 
nformal discussion. The first of these 
·as the experience with lifeguards. 
tr. Cordell said all the safety cars of 

~he North Shore road were equipped 
l'.-ith the H. B. lifeguards. Installed 
in the customary way, the guards 
would be tripped by the snow and hit 
the rails. As a result of this there was 
1, large breakage, and to overcome this 
a chain has been attached to each end 
i.o that when the guard is tripped it is 
held a few inches from the rail. He 
claimed that the guards were just as ef­
h•ctive when held a few inches from tlie 
rail as when skimming along the 
ground. 

F. B. Hudson, Omaha, said that he 
bad found the extended fender very bad 
in traffic because the fenders them-
elves introduce a hazard to pedestrians 

-at congested corners when people were 
walking in front of the car. In Water­
loo, l\Ir. Lamb said the cars were orig­
mally equipped with extended fenders, 
which were in such constant need of 
repair that one or two men were re­
quired to keep them in order. Not only 
was the maintenance cost high but the 
pace occupied in each bay of the car­

house would have permitted two more 
rars to have been housed. For these 
rt>asons he has converted the lifeguard 
to a type similar to the H. B. lifeguard 
hy installing them under the cars, and 
in this location their maintenance is 
rractically nothing. 

In talking about automatic doors, the 
question revolved around whether the 
doors should open inwardly or out­
wardly. The consensus of opinion 
seemed to be that a folding door should 
swing out. Mr. Anderson was of the 
opinion that traffic can be handled with 
more speed when the doors open out­
wardly because he has observed that 
many passengers will set down bags, 
bundles, etc., on the platform, which 
prevents the closing of a door opening 
onto the platform. Mr. Wood mid the 
maintenance of a door opening toward 
the street was high, while Mr. Lamb 
said he would not sanction the vse of 
a door opening onto the platform. In 
Waterloo, a door swinging beyond the 
ear is an indication to automobilists 
that passengers are about to alight 
and therefore that they cannot pass. 
This rule is enforced very rigidly and 
so a stop sign was painted on the car 
door, which, of course, shows only 
when the door is open. 

LIGHTNING ARRESTERS ON CARS 
GIVE RESULTS 

Where, when and how to install light­
ning arresters was a moot question in 
Iowa, the same as anywhere else. Mr. 
Dugal, General Electric Company, said 
that lightning protec_tion is a problem 
of spending a limited amount of money 
to the best advantage to protect prop­
nty and to insure continuity of service. 
'fhe three important units of an electric 
railway system which need protection 
are the power house, substation and 
the cars. It is generally conceded that 
the best protection available is none too 
good for the power house and the sub­
station, and for their protection fairly 
reliable lightning arresters have been 
developed. However, when it comes to 
protecting the electrical equipment on a 
car from lightning, he said that it is 
t'Stablished that an arrester on every 
role of the line would not give immu­
nity. He remarked that the Illinois 
Traction System had concentrated its 
protection on the cars and that now it 
fo not losing any more hangers or in­
rnlators with no arresters on the line 
than when the line was protected. 
Furthermore, the Illinois Traction Sys­
tem has not lost a single armature from 
lightning during the past two years. 
l\Ir. Dugal's advice was to locate. the 
arrester as near the source of power 
aE, possible and connect it to ground 
with the shortest direct circuit. 

Mr. Andersqn said that lightning ar­
resters are now being located on the 
roof of the city cars of the Try-City 
Railway. Nearly every one was con­
vinced that the roof of the car was the 
ideal location for obtaining the maxi-
mum nrotection, but balanced against 
this was the difficulty of inspection and 
its unsightly appearance on the roof. 
Practices varied as to whether or not 
the arresters were removed in the win-
ter. 

DISCUSSION ON ENERGY SAVING 

On the subject of kilowatt-hour 
meters for determining car energy con­
struction, F. J'. O'Brien, Chicago, ex­
plained that there is a wide difference 
in the efficiency of unchecked motor­
men, a difference approximating 30 per 
cent between the average good man and 
the average poor man. - Meters serve 
to improve operating efficiencies, par­
ticularly with the poor men. This in­
duces substantial saving in car energy 
consumption. Energy input, he said, is 
the correct measure of the relative ef­
ficiency of different men operating un­
der similar conditions. He added that 
more than 100 street and interurban 
railways are completely equipped and 
the saving resulting in many cases has 
more than wiped off the capital charges 
plus operating expenses of the meters 
in the first year .. 

William E. Rolston, Sioux City, said 
he believed that measuring kilowatt­
rours was fundamentally the correct 
principle because it was kilowatt-hours 
that the cars used. The measurement 
of coasting is not a correct way of de­
termining power consumption and, in 
fact, it often may be most misleading. 
II e cited a certain instance where the 
motorman had formed the habit of 
cc>asting down one hill and up the other, 
but not applying power until the car 
had reached a relatively low speed so 
that the coasting distance would be a 
maximum. Such operation increased 
the energy consumption while improv­
ing the man's coasting record. A kilo­
watt-hour meter on a car, he believed, 
was just as important as having a car­
bon dioxide recorder on a boiler. 

When he was connected with the Chi­
cago, Lake Shore & South Bend Rail­
,vay, Mr. Rolston said an occasion arose 
when it was necessary to supply the 
Interstate Commerce Commission with 
figures showing the cost of handling 
freight. Although it was known that 
the energy consumption in the heavy 
freight service of the New York, New 
Haven & Hartford Railroad was about 
30 watts per ton-mile, no one had any 
idea how much energy was being con­
sumed by the two 70-ton locomotives 
which were in question. However, for 
this purpose two a.c. meters were in­
stalled and it was found that the engi­
neers were using 65 watts per ton-mile. 
By giving these men a little instruction 
it was found possible to reduce that 
energy consumption to 52 watts per 
ton-mile in a month's time. In several 
months time the figure was lowered to 
45 watts per ton-mile. 

Further, Mr. Rolston explained why 
lie was convinced that the energy con­
sumption of a car was a more accurate. 
index of the work done by it than the 
mileage run and consequently such a Mr. Arnold does not have much faith 

in lifeguards, for he said if the car 
doesn't kill you the fender will. He 
said the H. B. lifeguard was the only 
one that had been approved by the Wis­
consin Railroad Commission and that 
he, like Mr. Cordell, uses a chain to 

The liue:;: of the Tri-City Railway are 
also equipped with pole arresters, which 

unit is the logical one on which to base 
im•pection and maintenance periods. 
While in Kansas City he had found 
from tests that cars on one line were 
using 40 per cent more energy than 
those on another for the same mileage. 
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Monthly Identification Card Betters Public Relations~ 
BY F. V. SKELLY 

Superintendent Tri-City RalJway of llllnols, Rock Island, Ill. 

T HE identification card plan of fare, 
which is the invention of Richard 

Schaddelee, vice-president and general 
manager United Light & Railways 
Company, Grand Rapids, Mich., the 
holding company for the Tri-City Rail­
way of Illinois, was first used on the 
lines o: the Mason City & Clear Lake 
Ridlroad, Mason City, Iowa, a city of 
~0,000 population. Its use was begun 
Aug. 15, 1920, in connection with a fare 
increase from 5 to 10 cents, at which 
time a charge of $1 per month was 
made for the card. This was reduced 
in June, 1921, to 50 cents per month. 
In Nc,vember, 1921, its use was begun 
at Muscatine, Iowa, 15,000 population, 
the card being offered in connection 
with an increase in fare from 7 cents 
tc- 10 cents. The street car patrons at 
jluscatine were highly pleased with 
this form of fare, its use becoming im­
mediately popular and remaining so. 

The application of a readiness-to­
serve charge to street railway fares has 
been a comparatively recent develop-• 
ment, despite the fact that electric com­
panies and telephone· companies had 
been using this form of rate for a long 
time. Regardless of whether a trans­
ferable weekly pass, or an identifica­
tion card of the type used by the rail­
way subsidaries of the United Light & 
Railways Company is used, the princi­
pie is equitable, in that it gives to the 
regular patron-the person whose con­
stant riding helps to make the continu­
ance of street railway service possible 
-a reduction in his average cost per 
ride, varying in degree with his use of 
the cars. There is also a psychological 
effect in connection with the identifica­
tion card system, in that the purchaser 
of the card, as soon as he has paid the 
demand charge, feels that he is riding 
for a 5-cent fare. We are sure that 
this has added considerably to the popu­
larity of the plan. 

At the start-off a vigorous advertis­
ing campaign was conducted announc­
ing the change in fares and stressing 
the savings available for users of the 
identification cards. It was readily 
seen that the sale of these cards by the 
operators on the cars would produce 
much confusion the first few days of 
each month, and it was therefore de­
cided to place them on sale in various 
mercantile establishments throughout 
the tri-cities, announcements to this 
effect being made in the newspapers. 
No difficulty was encountered in secur­
ing the co-operation of these business 
houses; in fact, several who had not 
been interviewed requested that they 
be allowed to handle them. No com­
mission or other payment was made for 
this service. During the last week in 
February each car also carried a full­
sized window card giving the names of 
f.rms which had these cards for sale. 

Fare boxes which had been used in 
the days of the 5-cent fare, but which 

•Paper presented at mid-year meeting ot 
the Iowa Electrlc Railway Association, 
Sioux City, Iowa, Nov. 2, 3, 1922. 

had been discarded after the 7-cent 
fare became effective (as it was found 
that certain passengers were "rushing 
the box" and depositing varying num­
ber of pennies instead of the full 7 
cents), were again placed on the cars 
and the operators instructed in the 
method of registering the new fares. 
The new system was somewhat more 
<·omplicated than the former one, as 
there were three classifications or 
adult fares in place of one; i.e., the 10-
cent cash fare, the 8!-cent token and · 
the 5-cent identification card fare. The 
overhead registers remained on the 
cars, but in place of ringing up all 
fares, the operator now rings up only 
tl1e 10-cent cash fares on one dial of 
the register and the tickets and em­
ployees' passes on the other. Tokens 
are recorded as such by the token­
registering dial of the fare box, and the 
difference between the amount of money 
accounted for by the reading of the 
overhead registers as to 10-cent fares 
nnd the amount of money. in the fare 
box is considered to be passengers 
using the identification cards. A sepa­
rate record is kept by the operator of 
the 4-cent children's fares. This method 
of accounting is perhaps the simplest 
form that could be devised for this type 
of work, as it requires a minimum 
amount of attention to operate. 

The identification card has been in 
service for eight months. The number 
of cards sold per month is as follows: 
March, 8,516; April, 9,395; May, 9,327; 
June, 9,379; July, 9,033; August, 9,029; 
September, 9,765; October, 9,966. The 
downward trend during the summer 
months is to be expected, as the valley 
('If Lhe yearly passenger curve usually 
occurs in July or August, with the peak 
in December. We confidently expect 
flalel:. will be in excess of 10,000 cards 
in November. 

'l'l1e average daily number of rides 
per indentification card outstanding for 
the month of March was 1.75, or 54.27 
per month. The average fare paid by 
identification card passengers for 
March was 5.87 cents, a considerable 
reduction from the 9-cent fare in force 
prior to that time. The percentage of 
identification card passengers to total 
for March was 52.54, and these passen­
gers contributed 42.06 per cent of the 
passenger revenue. In September the 
average number of rides per card per 
day was 1.79 or 53.75 per month; the 
average fare paid, 5.85 cents; the per­
centage of identification card passen­
gers to total passengers, 57.66, produc­
ing 47.68 per cent of the passenger rev­
<:nue. The maximum cost per rider oc­
curred in the month of April, 5.91 cents 
per ride. The average receipts per 
revenue passenger were highest during 
the month of Ilfarch, at 7.33 cents, 
gradually decreasing, as the number of 
identification card passengers increased, 
to 7.07 cents in September. The pas-
1:enger revenue, however, remained 
about the same. 

'l'he drop in revenue through the re-

duction in the average receipts per rev­
enue passenger, from an average of 
8.6 cents with the 9-cent fare, to a rate 
of 7 cents with the identification card, 
was not quite as great as had been cal­
culated, due to the increased patronage. 
This loss in passenger revenue was, of 
course, offset to a considerable degree 
b:i, the reduction in operating expenses 
as a result of the use of one-man cars, 
w that the net operating revenue of 
the company remained at about the 
f'ame point. Industrial conditions in the 
tri-cities are, of course, at a very low 
point, and even the slightly improved 
business of the past two months has 
been reflected in the number of revenue 
passengers carried. 

For the convenience of the public, 
the identification card had been printed 
on both sides, so that it would not be 
necessary to turn the card when show­
ing it to the operator. Some ingenious 
il1dividual conceived the idea of split­
ting the card and using half for him­
self and half for another person, and 
by inserting the card in a case this 
trickery could not be uncovered by the 
operator. To obviate this, the company 
had th~ unnumbered side of the card 
blacked out, and future orders will be 
printed on one side only. The cards 
vary in color from month to month, the 
month being printed in a color which 
contrasts with that of the card. It has 
been our experience that but three com­
binations of colors can be effectively 
used; i.e., a yellow card with the month 
printed in green, a white card with the 
month printed in blue, and a red, or sal­
mon, colored card with the month 
printed in green. The dark-colored 
card with the month printed in a con­
trasting light color, such as a blue card 
with a yellow month, is not at all ef­
fective. 

lt is possible that some few of the 
cards may have been passed out of the 
car window for the use of those await­
ing to bc,ard the car, but in such cases 
the company received at least 5 cents 
in rcver.ue. The wording of the card 
covering this point states that "this 
card is not transferable and will be 
Laken up if presented by any other than 
purcirnser." The effect is, of course, 
purely psychological, for although 
there is a space provided for the pur­
clu:ser to sign his name, this is rarely 
done. It would be quite difficult for an 
operator to determine whether or not 
the hoider of an identification card was 
the purchaser, unless he was ac­
quainted with the passenger and had 
time to make a minute examination of 
the card, which is, of course, imprac­
ticable. The passenger has an advan­
tage, however, if the card is signed, for 
in a rumber of cases a lost card wifa 
signature has been returned to the 
owner. 

The introduction of the identification 
card, with its attendant low cost per 
ride, has had a market effect upon the 
public attitude toward the company. 
When the 9-cent fare was in force corn­
plaintf: on the part of the public and 
the newspapers were frequent. Since 
the change there has been little, if any, 
complaint regarding the 10-cent fare, 
the answer to this being that it is pos-
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&ible t,o obtain a :fare approximately 
5.5 cents through the purchase and fre­
quent use of the identification 'Card. 
E"en as few rides as sixteen per month, 
or two round trips per week, using the 
card, will bring the average fare to 8.1 
cents. 

card, so that she went away in an en­
tirely different frame of mind. 

Under existing industrial conditions 
the officers of the company are well 
&atisfied with the manner in which the 
c;ird system is working out, and the 
increase in the number of passengers 
carried is much greater than has been 
found to be the case in other cities 
where an equivalent reduction in fare · 
has been made. This points t.oward the 
lielief that the public is much better 
satisfied and consequently more willing 
to patronize the cars than would be the 
case with the flat rate of fare. 

made in the circle bar by wear. There 
is also likely to exist too small a radius, 
which tends to set the brakes on curves. 
'rhe circle iron should be of an exact 
rudius, using the king bolt as a center. 
We discarded the roller idea and in­
stalled a sliding contact, which works 
well and has none of the objectionable Employees of the firms selling 

cal'dr. have aided the company mate­
rially. One salesman, by the use of a 
little diplomacy, changed altogether the 
attitude of a woman who called for 
"one of those street car licenses" by 
explaining the advantage :from the 
patron's standpoint of the use of the 

Practical Kinks in Truck and Motor Maintenance~ 
BY HENRY CORDELL 

Master Mechanic Chicago, North Shore & 
MIiwaukee Railroad, Highwood, Ill. 

DON'T forget that the electric roads 
of today have more and keener 

~mpetition than ever before and we 
trave got to be up on our toes and doing 
things every minute if we expect to 
•tay in the game. The traveling pub­
lic won't stand for irregular service, 
~ard riding cars, discourteous treat­
rnent, poorly ventilated cars, and a lot 
>f things which could be pulled on them 
1ay ten years ago. I quote the expres­
,ion, "Them days is gone forever," and 
.ve should know it. 

Look around and see the progress in 
he field of manufacturing. New tools, 
1ew ways of doing work, higher stand-
1rd of workmanship, greater produc­
ion-all with the one idea to sell the 
,ublic what it wants. 

Have we done this in the electric rail­
~·ay field ? To a certain extent, yes; 
argely, no. 

\Vhat has been the result as to the 
•atronage of your road? You are bet­
er qualified to answer this than I am. 
fow, then, what should be done to 
1uild up the traffic? You know, or 
ught to know, that a road advertised 
s a road of speed, safety, comfort and 
,unctuality, when these are not backed 
r by actual performance, soon be­
omes the laughing stock of the pub­
,c, and your competitors (be they 
team roads or bus lines) get the busi­
e11:s. 

In order that we may analyze the 
ubject at hand, let us see what kind 
r car construction will give us maxi-
1um service and minimum expense in 
peration: 
1. Frame of such construction that 

1embers will carry the load without 
tressing. 
2. Springs designed so that a car will 
de equally well under light and full 
,ads. 
The live load on an electric car is 

,rge compared with the empty weight 
r the car; therefore the spring prob­
-m is one which is difficult to solve. 
his condition was taken care of on the 
orth Shore Line by the installation 
~ a third set of springs which are in 
:tion only under heavy load. The first 
11ck with this arrangement has been 
- service for about three years with 
~ctory results. 
•Paper presented at the mid-year meeting 

the Iowa Electric Railway Association 
oux City, Icwa, Nov. 2, 3, 1922. • 

3. Brake rigging so designed that 
chattering is prevented. 

Chattering usually results when 
brake rigging is hung incorrectly. 
Brake shoes should be located no less 
than 2 in. below the center line of the 
wheels. Levers and hangers should be 
at 90 deg. angle to the center line of 
the brakeshoes when the brakes are ap­
plied, and the angle should not exceed 
120 deg. with wornout wheel and shoes. 

Hanger supports should be of as 
rigid construction as possible. All 
brake pins should be case-hardened and 
holes in levers bushed. A clearance of 
.005 in. is recommended. We have 
found that double-lever brake rigging 
gives the longest life, keeps the brake­
shoes on the wheels and, due to perfect 
a1ignment, eliminates twisting which 
causes breaking of bolts and shearing 
cf cotter keys. 

When the job of bushing brake levers 
i& started, care should be taken that 
levers are.properly laid out to give the 
required braking pressure. I mention 
this because, with unbushed levers, the 
holes are likely to be elongated, and if 
drilled the chances are the drill will 
follow the worn hole and every lever 
wil~ be drilled with a different spacing, 
winch, of course, would be detrimental 
to the proper braking of the car. Fill­
ing the worn hole by means of electric 
and acetylene welding and redrilling to 
}Jroper size for bushing is entirely sat­
isfactory and better than plugging the 
hole in the old blacksmith way. I have 
yet to see a plug properly welded to 
the walls of the hole. 

Truck brake lever pins or bolts 
&hould be shoulder bolts or bolts prop­
erly machined with threads cut just far 
enough to allow the nut to pull up to 
the proper distance, allowing clearance· 
for levers. The cotter pin hole should 
be drilled close up to the nut. 

Several methods of connecting pull 
roads to the circle bar have been re­
sorted to. On the later type trucks we 
located the circle bar as near as pos­
sible to the transom, where the swing 
of the truck is least. In this case the 
tonnection is causing no trouble in go­
inr: around sharp curves. However, 
when the circle bar is located over the 
end of the truck, trouble is encoun­
tered by brakes being pulled up due to 
the roller sticking in the depression 

features of the roller. 
4. Renewable wearing plates and 

shims on pedestals, oil boxes, bolster, 
center plate and motor suspension lugs. 

You will find it a gt"eat advantage to 
use case-hardened wearing plates where 
excess wear exists. Not only is there 
a saving of expensive parts, but lost 
motion affects the riding qualities of 
the truck, causing nosing if play exists 
at pedestals, journal bearings and in 
center plates. Lost motion in the truck 
bolster causes violent surges in stop­
ping and starting a train, which not 
only wrecks the cars but is decidedly 
uncomfortable to passengers. 

The standard M.C.B. journal brass 
J:,as been found to permit the axle to 
roll out of the bearing under heavy 
braking at high speeds. To overcome 
this condition we changed the construc­
tion, extending the sides of the brass 
to approximately the center of journal. 

I am satisfied that 95 per cent of hot 
journals are caused by mechanical de­
fects, rather than poor oil, and that 
most of the remaining 5 per cent are 
dne to improper methods in preparing 
the packing, which should be a good 
grade of wool waste. Poor dust guards 
mean worn journals and bearing trou­
ble. We should insist upon the use of 
proper style and make, and under no 
condition permit their omission. 

Wheels and axles should be inspected 
c1osely and gages furnished the in­
&pectors so that no guesswork enters 
int-0 the decision as to whether or not 
a wheel or axle should remain in serv­
ice. Furthermore, inspectors should be 
tonversant with M.C.B. and A.E.R.A. 
rules regarding limits of wear, and un­
der no condition be permitted to de­
viate from those rules. 

LOOKING AFTER THE MOTORS 

No equipment is subject to harder 
service than a railway motor, and per­
haps none receives as little care on tlie 
average. Why? Because of the inac­
cessibility. Specific rules must be laid 
down and followed: Cleaning off string 
bands, checking up brush tension, in­
specting condition of brushes, fields, 
leads, clearances, end play, etc., must 
be done at regular intervals, based on 
mileage operated. 

String bands should be carefully in­
spected and if there is sign of oil or 
ca'!'bon deposits, they should be cleaned 
with gasoline and treated with a light 
coat of quick air-drying varnish. 

Inspectors should be taught to ex­
amine commutators cat"efully. It is a 
well-known fact that the commutator 
is the weakest part of the motor, and 
on it are seen the effects of any field 
and winding trouble. 

Motor leads are of more or less 
trouble, depending on their location and 
installation. The longer the leads are, 
if protected by wire armor so as to pre­
vent chafing, the better service will 
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they give. Substantial cleats located 
on the underframe of the car and 
spaced so that connections are held be­
tween them, and protected by means of 
a rubber-lined canvas hose, meet the 
condition well. 

Dipping and baking of armatures, to­
gether with impregnation of the fields, 
spells continuous and uninterrupted 
service. Before dipping an armature, 
care should be taken that it is abso­
lutely dry and that all dust, oil and 
grease are wiped off. Placing arma­
tures in an oven holding 210 to 225 deg. 
F. and allowing them to remain until 
heated through will put them in condi­
tion to receive and absorb readily the 
varnish or insulating paint. 

We have changed from a string band 
t o the use of lil-in. lino-tape tightly 
drawn with just a few turns of string 
up against the commutator to hold tape 
in place until varnish has dried hard. 
By giving the tape band several coats 
cf good baking varnish and bake the 
armature between applications you will 
obtain a result that will insure your 
armature from front-end trouble. 

Banding of armatures should be done 
in stages. Firs_t, temporary bands 
should be applied after thorough heat­
ing, and the coils drawn down, dipped 
and baked. When the armature is cool, 
remove the temporary bands and put 
on the finish bands, and apply a coat 
of air drying varnish. Before the mo­
tor is placed in the truck, a floor test 
should be made. We run all motors 
on the floor and at the maximum speed 
attained in service for a sufficient 
length of time to ascertain bearing 
conditions or any electrical imperfec­
tion that might exist. A group of car 
resistance boxes are used and the 
l:'Witch panel is so arranged that the 
fields are separately excited, causing the 
mctor to run at a constant speed. 

The application of pinions should re­
ceive more than casual attention. Pin­
ions should be heated by boiling, and 
bore and shaft cleaned thoroughly be­
fore assembling. Loose pinions are ex­
pensive and inexcusable. 

With the two-point suspended gear 
pans, we have found that the lugs on 
the motor shell heads and axle cap, as 
well as the lugs on the gear pans, wear 
a good deal and are very hard to keep 
tight. To overcome this difficulty, we 
made two-ply thick pads from canvas 
left over from armature hoods and 
soaked them in red lead and inserted 
them between pan supports and pan 
lugs. This not only saves the wear 
but keeps the pan from rattling, and 
the bolts stay tight. 

With the approach of bad weather 
we arrange to put on all covers re­
n1oved during the summer months and 
to apply new felt. During the sum­
mer months ventilated covers are used. 
We find that no excessive heating takes 
place on either ventilated or non-venti­
lated motors during the winter season 
with tight covers, but this precaution 
prevents snow from getting in. 

We can eliminate lots of our trouble 
by scheming and planning, and no de­
tail should be too small to be over­
looked. It is the small defects which 
lead to costly repairs and renewals. 

Pay Attention to Your Neighbor's Public Relations¥ 
BY JOE CARMICH.<tL 

Director Iowa Committee on Public Utility Information, Des Moines, Iowa 

N O OTHER business is so strictly 
regulated by the public as are 

utilities. If the public is to regulate 
them wisely it must know something of 
trei1· business and problems. No one 
is going to tell them what these prob­
lem::; arc unless the utility companies 
themselves do so. That briefly is the 
reason for the Iowa Committee on Pub­
lic Utility Information, which was or­
ganized on the first of this year for the 
purpose of disseminating information 
about the electric railway, electric light 
aud gas industries of the state. 

At a recent meeting of the directors 
of these committees held at Atlantic 
City in connection with the sessions of 
the American Gas Association, and at 
which were present many of the promi­
nent utility company operators of the 
country, two things were emphasized 
as to what the activities of these com­
mittees should be: 

1. The importance of the work to 
every individual company in the state. 

2. The necessity for putting its work 
on a businesslike basis. 

In connection with the first point, it 
was claimed that no company can stand 
by itself. It is vitally interested in the 
standing and the public relations of 
every other utility company in its state. 

A company is to be commended if 
its own public relations are good, if it 
is giving an honest and courteous dol­
lar's worth of service for every dollar 
1eceived, and if the people whom it 
serves •are boosters for it and not 
knocking against it. But its managers 
make a mistake if they take the stand 
that they have set their own house in 
order and it is not their business if 
their neighbor is in bad with his public. 

As has been said and generally con­
ceded, the public utilities are more 
strictly regulated by state law than 
any other industry. Scarcely a legis­
lature meets but which passes some 
kind of legislation with respect to the 
utilities. If this legislation is to be 
constructive and to tend to build up 
the industry rather than harass it all 
the facts must be known not only to the 
nwmbers of the legislators but to the 
public which tells them what to do. 

The company whose public relations 
are good, whose people are satisfied 

•Paper presented at the mid-year meeting 
of the Iowa Electric Railwa y Associa tion, 
Sioux City, Iowa, Nov. 2, 3, 1922. 

that they are getting a square deal, will 
have little trouble in getting consid­
eration from the legislators who repre­
!:cnt those people. You can place a11 
I.he odium you wish on demagogues, 
hut, as a matter of fact, they usually 
follow the lead of the people. They 
grasp opportunities. And if a people 
are incensed against a public service 
company, their legislators, even though 
they may be inclined to be fair to the 
utilities, will have a difficult time doing 
so. Their cue is rather to lambaste the 
utilities and make political capital of 
their opposition to them. 

But the company whose relations are 
pleasant is as dependent on his neigh: 
bar's legislators as he is on his own. 
It is advisable therefore for him to pay 
!<Orne attention to the public relations 
of his neighbor. He has a perfect right 
to urge and insist that these public re­
lations be what they should be. 

The other point discussed was the 
matter of putting the work of the com­
mittees on public utility information 
on a sound business basis. It was gen­
nally agreed that the best way to do 
this was to go into the local newspa­
pers with the story of the utilities and 
to make advertising contracts with 
them for directly informing the public. 
It is worth the money just as much as 
ihl• coal or other supplies you buy is 
worth it. You have an opportunity 
daily or weekly to talk to ·the people, 
to explain to them what you are doing, 
to tell them about your service and 
what you have to sell. How can you 
expect wisdom on the part of the peo­
ple who regulate your business if they 
know nothing about your affairs except 
the garbled, false and malicious or 
ignorant statements of those who are 
~ our enemies with a purpose? 

There are legitimate news stories in 
every street railway company office and 
plant. The newspapers will publish 
these stories if they are news. It is 
the duty of committees on public utility 
information to dig up these stories so 
far as they affect the whole industry. 
And it would be valuable for every com­
pimy to have some one high in author­
ity seek out these news stories and see 
that the newspapers get them. 

But it will be difficult to impress 
newspapers with the high standing of 
a utility company if that company has 
no definite policy on publicity. 

Why Current-Collecting Devices Should Be Improved¥ 
• BY C. M. FEIST 
l\laster ~Iechanic Sioux City Service Company, Sioux City, Iowa 

I N A trolley current-coll~cting de~ice 
it is necessary to provide sufficient 

area of contact surface, a low-resist­
ance constant lubrication and low pres­
irnre per square inch on its bearing in 
order to overcome or avoid rapid bear­
ing and side wear. Such a construction 
would tend to distribute localized heat 

•Paper presented at the mid-year meeting 
of the Iowa Electric Railway Association. 
Sioux City, Iowa, Nov. 2, 3, 1922. 

and decrease resistance. Upon close 
observation it is found that a trolley 
has to adapt itself to many sudden 
·,ariations owing to unbalanced load 
and changes in track elevation, during 
which time the wheel bearing position 
is changed. The side contact is fre­
quently broken as a result of too rapid 
wear on the side contact springs and 
washers. The worn metal from the 
washers and springs and the ends of 
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the wlieel hubs work into the bearings 
and help to cut out the bearing surface, 
which results in a wabbly wheel that 
loses its contact. A further destruc­
tive effect takes place on the entire 
trolley device and on the overhead. 

It has been the practice of many 
railways to arrange systematically the 
current feeder system by which a rea­
sonably high voltage can be maintained 
on the lines. The return circuits have 
also been given considerable attention 
to prevent energy losses, yet the col­
lecting devices have been practically at 
a standstill in design or efficiency, es­
pecil\lly where grease or oil is used for 
their lubrication. Such a practice adds 
to the resistance and to the general 
cost of maintenance. 

Th<' following is the result of a test 
of various trolley contact devices as 
reµorted by Prof. D. D. Ewing, Purdue 
Fniversity. The electrical losses per 
car-mile were found to be as follows: 

Wheel Rearing 
Wire Bushing :Friction 

Speed Contact Contact Losses Total 
I0m.p.h. 10 watts 13 watts 20 watts 43 
ISm.p.h, 50 watts 17 watts 26 watts 93 
20 m.p.h, 80 watts 40 watts 36 watts 156 
25 m.p.h. 125 watts 80 watts 50 watts 2S5 

It is understood that these tests were 
conducted with new collecting devices 
and in a personal letter to me Mr. 
f~wing stated that a worn bearing 
would no doubt show a loss several 
times greater. It has been considered, 
and has worked out very well in prac­
lice, to eliminate side contacts owing 
to their frequently varied position and 
wear. Upon riding a few miles on top 
of a car and taking notice of the sud­
den lateral movements of a trolley, it 
will be found that a straight line from 
the center of the car body at the usual 
height of trolley wire would represent 
about JO-in. sideways to every 2 in. 
change in elevation, or other unbalanced 
~ondition caused by truck springs or 
unbalanced load. From the above test 
it is shown that the energy losses are 
constant, and when totalizing only a 
fair percentage of the losses with the 

number of car-miles operated on prop­
erties in a year's time, including labor 
and material in the maintenance of the 
trolley, the total expense would perhaps 
he larger than the cost of the mainte­
na11ce of a car body. The fact that the 
life of trolleys is comparatively short 
in spite of frequent renewal of parts 
and other attention demonstrates con­
clusively that the device has not been 
l\esigned to keep up with improvements 
made in other equipment used in elec­
tric railway operation. 

Trolleys should be designed so as to 
eliminate all possible arcing. The bear­
ing should be of ample capacity so that 
the wheel may roll in straight rotation 
for a reasonable length of time. A 
combination of correct design, as out­
lined above, and properly selected ma­
terial with good workmanship should 
:nsure efficiency of a higher standard 
and be more satisfactory. 

The matter of trolley wheel pressure 
against the wire has also been dis­
cussed. It appears that from 25 to 30 
lb. pressure is about the average which 
most companies have adopted on city 
lines. It is absolute)y essential, how­
e,·er, to make and hold a firm contact 
between the wire and wheel, as we all 
know the destructive effect of a par­
tial electrical contact. On city span 
wire lines, where the wire has some 
relief in the upward direction, a firm 
contact can easily be secured. 

The Sioux City Service Company 
ghows for the year 1921 the approxi­
mate cost of operation on complete 
trnlley heads to be 26 cents per 1,000 
car-miles. 

One car operating 50,000 car-miles or 
over per year would show a saving of 
50 X 50 cents, or $25; 100 cars, $2,500; 
1,000 cars, $25,000, and 3,000 cars, 
$75,000. 

The trolley base plays an important 
rart in the satisfactory operation of 
railway equipment, as it has to act 
freely sideways on its center bearing 
in ord<::r to avoid unnecessary friction 
on the side of trolley wheels, grooves 
and on the side of the wire. 

Make Your Master Mechanic an Optimist~ 
BY B. W. ARNOLD 

Manager of Railways Eastern ,vtsconsln Electric Company 
Oshkosh, ,vis. 

W HEN a general manager takes 
charge of a property his first 

duty is to study the personnel of the 
several departments, and I am certain 
that he devotes more time to his sur­
vey of the mechanical department than 
to his survey of any other department. 
He realizes that the responsibility of 
keeping the cars in motion rests upon 
the mechanical department. No other 
department more directly affects pub­
iic relations. 

The master mechanic must be made 
to sense and take his responsibilities 
and he must be an optimist. Many 
master mechanics are diffident. The 
master mechanic should have confidence 
in himself and in his organization. He 

*Paper presf'nted at the mid-year meeting 
or the Iowa Electric Railway Association, 
~loux City. Iowa, Xov. 2-3, 1922. 

must "know" that things can be done. 
When the master mechanic has con­
f,dence in himself, when he knows that 
his department can accomplish things, 
then the general manager can make a 
much better record on any property, be 
it large or small. The mechanical de­
partment can never succeed when it is 
headed by a "whining pessimist." 

One of the most important factors in 
the development of good relations 
between the general manager and the 
mechanical department is good house­
keeping. You can easily imagine how 
the general manager would feel on 
being told by the insurance inspector 
that his insurance premiums were 
materially reduced because of the effi­
cient housekeeping prevailing in the 
shops, 

Further, the general manager should 

aiways be able to obtain from the 
mechanical department information 
that he wants and needs. To this end 
maintenance of proper records by the 
mechanical department is just as neces­
sary as the replacement of burned out 
armatures, because without such 
J-ecords the general manager must be 
entirely at sea as to costs and other 
essentials. Lack of proper records is 
often most noticeable in the case of 
i;:mall properties and the responsibility 
for absence of such records most often 
rests upon the general manager him­
self. It is his duty to see to it that 
necessary facilities are provided for 
keeping adequate records. Mechanical 
men as a rule are not partial to clerical 
work. Such effort is in their opinion 
entirely outside the legitimate scope of 
their activity. They often feel that 
time spent on keeping ...-ecords is 
wasted and that it could better be used 
in repa1rmg cars. This attitude is 
fundamentally wrong and the "up­
to-the-minute" master mechanic of to­
day can give any inquiring official data 
on every question that has a legitimate 
bearing upon the work of the mechan­
ical department. Master • mechanics 
that do not realize this fact belong to 
the days that are gone forever. Of 
course, it is possible for the record 
habit to grow and, like any other good 
thing, the keeping of records may be 
carried to such extremes as to cost al­
together more than they are worth. 

I firmly believe that wonderful re­
sults can be accomplished by the 
master mechanic placing responsibility 
for particular jobs on particular men. 
Then the responsible men are inclined 
to be enthusiastic over seeing their par­
ticular job done on a 100 per cent 
basis as if they had responsibility for 
the success of the entire property. 

The continuous demand upon U-ie 
mechanical department makes it im­
perative that master mechanics always 
have in training a likely understudy for 
every job. The property should never 
be jeopardized for a single minute by 
the absence of any man in any depart­
ment. This applies with peculiar force 
to the mechanical department. 

The day of the "buck passer" is gone. 
The man who will meet his problems 
face to face and put them squarely up 
to his boss is the man who will get 
what he goes after. Therefore, I be­
lieve that weekly meetings of depart­
ment heads on small or large roads are 
of real value, and the master mechanic 
must be made to feel that he is a real 
factor at these meetings, and his prob­
lems should be given fullest considera­
tion. I am convinced that it is the de­
~ire of every general manager to have· 
his master mechanic and the men in 
the mechanical department feel that a 
close relation exists between them. I 
believe that the general manager real­
izes how important a cog in the wheel 
r,f operation the mechanical department 
really is, but I also feel that it is up 
to the men in the mechanical depart­
mc•nt to be able and ready to respond 
to every call of the general manager 
ar,d to have dependable information 
available for him whenever he asks 
for it. 
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Design and Construction of Streets for 
Street Railway Traffic 

At This Second Meeting at the Engineers' Club in Philadelphia of the Paving 
and Railway Engineers Track Foundations Were Considered and the 

Relative Merits of Different Types Were Discussed 

AREPORT was published in the last 
issue of this paper of the conference 

on the morning of Monday, Oct. 9, at 
the Engineers' Club of Philadelphia, on 
the design and construction of streets 
for street railway traffic. The confer­
ence was continued on the afternoon 
and evening of Oct. 9. An account of 
the afternoon session follows: 

The chair was occupied by W. H. 
Connell, and the first speaker was 
E. M. T. Ryder, way engineer Third 
Avenue Railway, New York, who told 
about the plan to test rail joints, for 
which the American Electric Railway 
Association had made an appropriation 
of $10,000, toward the sum of $20,000 
which will be required to finance 
the work. Mr. Ryder said that the com­
mittee in charge was anxious to get as 
many engineers and companies inter­
ested in this work as possible and have 
the benefit of their guidance in laying 
down a program for the tests. 

A contribution was then read from 
Ellis R. Dutton, assistant engineer, 
Minneapolis, Minn. He told of experi­
ence with paving in streets containing 
car tracks in Minneapolis and said that 
the best solution of maintaining paving 
in such streets consisted in separating 
the paving in the track area from that 
in the remainder of the streets. Even 
with the substantial track construction 
used in Minneapolis, there is vertical 
movement of the track, which it seems 
impossible to prevent. 

CONDITIONS IN NEW YORK 

The next speaker was C. M. Pinckney, 
cl:ief engineer of the Bureau of High­
ways, New York City, who said that 
most of the street railway areas were 
paved with modern granite block. Its 
advantages were its durability and 
because blocks could readily be removed 
to permit repair of the railway struc­
ture and then restored. In Manhattan 
it is now standard practice to use two 
rows of granite block on the outside of 
the rail adjoining asphalt paving. With 
the underground conduit system in 
Manhattan the· area between the rails 
of a track is crowned so that the slot 
rail will be higher than the tram rail. 
This is somewhat objectionable to vehi­
cles crossing the track. Drainage water 
had not affected the foundations of the 
underground conduit system, as it is a 
very rigid type of construction, but 
with the overhead trolley and wooden 
tie construction, it is important to pro­
vide drainage so that the water will be 
cleared away from the rail and not 
allowed to seep into the foundation. 

Paving is affected by street railway 
tracks in a number of ways besides the 
vibration from the operation of the 
cars. If the original t_rack construction 
is poor or the maintenance is inade­
quate, the paving will suffer. Track 
also influences the use of the street by 
vehicles. Where there are tracks on 
narrow st~eets, the average vehicle 

runs partly in the railway area and 
partly outside it and produces a dif­
ferent kind of wear than in streets 
without tracks. Vehicles do not usually 
follow the rails unless the paving in 
the street is poor. Paving is also 
affected by the type of rail construction, 
as for instance where tie rods are used. 
If the track construction was designed 
especially for the paving, there would 
be little trouble. 

PHILADELPHIA EXPERIENCE 

Julius Adler, deputy chief Bureau of 
Highways, Philadelphia, the next 
speaker, then presented an address 
which is published in abstract in an­
other column. He also showed pictures 
of Philadelphia track, several of which 
are reproduced herewith. In com­
menting on these he said: Fig. 1 is an 
intersection of Germantown and Sus­
quehanna Avenues. This paving is 
smooth granite block laid in 1915 on a 
6-in. concrete base. There is practi­
cally no wear on the block away from 
the crossing. Fig. 2 is also a view on 
Germantown Avenue where the pave­
ment is wood block and when laid in 
1!!16 was flush with the rail. The 
pavement was on a 6-in. concrete foun­
dation with i-in. cement pad, 1 in 4 
mixture. The space along the rail 
through the entire length of the block 
shows numerous failures, indicating 
that there had been a movement all 
along the street of both rail and tie. 
In this form of construction, the first 
evidence of defect is on the outside of the 
rail, generally about the end of the tie. 
It would seem that this. is the point of 
greatest movement. The same conditions 
are found in granite block and asphalt 
pavements. The deterioration then 
works in toward the rail and proceeds 
between the rails. Fig. 3 shows a cross­
ing at Twelfth and Filbert Streets of 
dressed granite block on 6-in. concrete 
completed in 1919. The outstanding 
feature is the bad condition of the cross­
ing in an otherwise good piece of pave­
ment; the granite block was laid with 
an asphalt elastic filler. So far as we 
know, all of these crossings were laid 
on the natural soil. Fig. 4 gives view at 
Tenth and Walnut Streets, paved with 
smooth dressed granite block on a 6-in. 
concrete and completed in 1921. The 
pav:ng elsewhere consists of wood block 
on a 6-in. concrete base, bituminous 
paint being put in the concrete and 
bituminous filler between the blocks 
with smooth dressed granite block on 
the rails, and redressed granite block 
bdween the rails. This pav€ment is 
now about seventeen months old. The 
shoulders are intact. The general con­
dition of the pavement along the 
straight rail is satisfactory. The blocks 
in places have dropped down something 
like 1 in. to H in. 

Fig. 5 shows the typical present 
standard track construction in Phila­
delphia: 9-in. girder rail 140 lb.; no tie 

rods; 5-in. x 9-in. ties, 22-in. centers. 
The view shows the track tamped for 
final cleaning up of the rubbish from 
the shoulder ready to place the concrete 
around the ties to the bottom of the 
ties and then out on the shoulder in a 
continuous operation. After the tamp­
ing work has been completed, the con­
crete is placed around the ties, in prob­
ably not more than three or four hours 
or half a day, so that presumably there 
is little or no opportunity for water to 
get in and disturb the solidity of the 
subgrade, as it will in the tamping. 
When a street is paved, and most of 
the streets are one-track streets, the 
paving is laid in the track area and on 
one side. Then when that is complete 
the other side is paved. 

DISCUSSION 

In the discussion H. H. George said 
he knew of track constructed in various 
ways, some in concrete and some with 
ballast, where the paving was much 
worse than shown in the pictures, al­
though the track had been down for 
less time. He also knew of track laid 
on stone ballast with nothing but con­
crete between the ties and with wood 
block paving which had been in since 
1912 and practically in the same con­
dition in which it was laid, although 
the traffic was heavy. He thought soil 
had much to do with the matter. 

Mr. Adler said that he knew of some 
locations in Philadelphia where there 
was a good gravelly soil and the pave, 
ment had done very well along the 
tracks. 

Mr. Mcllraith, Philadelphia Rapid 
Transit Company, said the company is 
building better tracks this year than 
before, and not in the way shown in 
the pictures. For the last year and a 
half it has been the practice at the 
street crossings to put in at least 8 in. 
of first class ballast underneath all 
street intersections. In 1916 the pinch 
for men and materials and money was 
felt, and much of the pavement laid in 
that year was put in without any track 
repairing being done. Unless the track 
is put in good condition at the same 
time the paving is done, it is manifestly 
impossible to keep the paving up. 

Most of the Philadelphia railway 
streets are laid with granite block and 
"';th sand filler, and of course such 
paving lets water enter rather rapidly. 
At one time the speaker said that he 
was an advocate of solid concrete slab 
construction on clay soil. Now he be­
lieves natural soil is a better track 
foundation, though if the soil was 
largely clay, it would be desirable to 
have under the tie a fine grade of gran­
ite grit or something else that would be 
durable, will pack readily with tamping 
and will let the water permeate through 
it and spread over the structure. A 
depth of 6 in. of grit under the ties on 
a soft clay soil or any other type of 
undesirable soil is in his opinion a bet­
ter construction than concrete. The 
material inserted will absorb more 
water than the natural soil would do. 
It is also better than crushed rock bal-
1ast because it gives a greater area of 
bearing on the soil. 

Mr. Ryder of New York, referring 
to a statement made by .Mr. Pinckney 
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FIO. 1-CROSSINO AT GERMANTOWN AND SUSQUEHANNA AVENUES, 
LAID IN 1915 

FIG. 2-CROSSlNO ON GERMANTOWN AVENUE WITH WOOD 
BLOCK PAVEMENT, LAID IN 1916 

FIG. 3-SHOWS A CROSSING LAID WITH GRANITE BLOCK IN 1919 Flo. 4-CROSSING COMPLETED IN 1921 

on the use of granite block in Manhat­
tan, said that it is always used there 
with asphalt filler, which he considered 
preferable for the purpose to cement 
grouted granite. 

A representative from Cleveland 
said that where water got below the 
crown between the track rails it 
would tend to heave the paving. Hence 
in Cleveland the area is dished, so that 
if water gets under it the tendency is 
to form the paving in a straight line 
and not to crack it. 

Mr. Ryder pointed out that it is the 
practice on steam roads not to carry the 
stone ballast much beyond the end of 
the ties, so that the ballast can drain 
out sideways. He said it is inadvisable 
to use stone ballast where water can 
stand in it, and he agreed with Mr. 
l\lcllraith that instead of stone ballast 
a material should be used that has the 
least possible number of voids in it. 
Track should be drained, and where 
the sewer is in the center of the street, 
if the material under the ties is sandy 
and gravelly or is mixed with a close­
filled stone, water will work down into 
the sewer and take care of itself ex­
cept where there is a very unusual 
amount of it. As for water in the 
groove of the rail, the remedy is to 
use a T-rail. 

Mr. Wysor said that in Baltimore 
both concrete foundation and crushed 
stone foundation were used and as good 
results were obtained from one as the 
other. 

Mr. Adler, in answer to a question, 
said he thought the winter conditions in 
the latitude of Philadelphia were such 
as to introduce special problems in 
track construction. There are no ex­
tended periods of cold, but alternate 
freezing and thawing. This probably 
made it harder to maintain streets and 
roads than in localities farther south 
or iarthe,r north. 

Mr. Cram of Brooklyn referred to the 
report on track foundations of the 
American Electric Railway Engineer­
ing Association and gave statistics of 
the amount of water which WO\lld be 

FIG. 5-THIS JS THE PRESENT STANDARD 
TRAC K CONSTRUCTION IN PHILADELPHIA 

retained by different kinds of soil. This 
means that the type of foundation has 
to be varied with the kind of soil on 
which it rests. The American Railway 
Engineering Association and the Ameri­
can Society of Civil Engineers, aided 
by funds first donated by Mr. Carnegie, 
have spent $50,000 studying the stress 
on steam railway tracks and have re­
ported among other things that a track 
is an elastic structure and is subject to 
Hooke's law that when a body is sub­
jected to an external force a stress and 
an accompanying deformation result. 
The same law applies to electric rail­
way tracks, and the main point is to 
control the movement of the track. A 
recent investigation of the electric rail­
ways in the United States showed that 
while 60 per cent used some form of 
ballast construction, 10 to 15 per cent 
laid their track on natural soil and 
about 25 per cent laid their track 
on concrete. Most street railway track 
laid on any form of concrete has been 
a failure. 

In Brooklyn, the soil is mostly a · 
sandy loam with some clay, and the 
construction, which was authorized by 
the city highway department after an 
extended investigation, is practically 
the same as that followed in Philadel­
phia. The subgrade is excavated for 
the tie or slightly above, and the tie is 
incased in concrete, then the street is 
paved, generally with granite block. 
Latterly, sheet asphalt on concrete has 
been laid in direct contact with the rail. 
Last summer the company was obliged 

to take up a steel tie concrete con­
structed track which consisted of about 
o or 8 in. of concrete where the track 
had settled in some places about 2 in. 
and in other places 3 in. In its place 
wooden tie construction with the 
grooved girder rail paved in asphalt 
was employed, and the speaker believes 
that it will last twenty or twenty-five 
~ ears in place of the fourteen years for 
the other construction, and its mainte­
nance should be about 10 cents per 
foot per year instead of 89 cents per 
foot per year.* 

In one street along Prospect Park, 
where the subsoil was bad and drainage 
from a lake penetrated the soil, broken 
asphalt was ·first thrown in the trench. 
On top of that the company put some 
cinder and rolled it, and on top of that 
put an 18-in. concrete mat with Carne­
gie steel ties spaced about 3-ft. centers. 
This is a track practically floated in 
concrete on a quagmire. The speaker 
said that he hoped it would last during 
the life of the rail. 

C. H. Clark, Cleveland Railway, then 
presented some pictures of his track 
construction which he said up to two 
years ago was solid concrete construc­
tion. At present the company is build­
ing a great deal of track with wooden 
ties and some track without any foun­
dation under it. One reasop for this, 
however, is that track improvements 
have to be charged to capital and the 
stock of the company has to be sold at 
par, and as the stock has been below 
par it has been impossiole to raise capi­
tal for extensive improvements. Some 
track is laid on crushed stone ballast, 
which has been rolled with a roller 
before the wooden ties are placed on 
the ballast. The ballast is rolled to 
about H or 2 in. below the bottom of 
the tie. The ties are then tamped with 
slag screenings. 

The meeting then adjourned. The 
evening session will be reported next 
week. 

•For further particulars see article by 
Mr. Cram In the Issue of this paper tor 
last week. 
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To What Extent Is Paving Affected by Street 
Railway Tracks?¥ 

BY JULIUS ADLER 
beputy Chief Bureau of Highways, Philadelphia 

UNDER conditions such as exist in 
Philadelphia, the presence of street 

l·ailway tracks almost invariably 
shortens the life, increases the annual 
maintenance cost and greatly magnifies 
the difficulty of keeping street pave­
ments in safe and usable condition. 

The influence of the tracks in pro­
moting pavement deterioration is first 
direct, a s eviden_ced immediately along 
t he rails, and second indirect, with the 
d eterioration occurring both near and 
.at a distance from the rails. 

Under the heading of direct wear a 
-considerable portion of the trouble 
originates with the railway engineer's 
insistence upon the flexible or non-rigid 
t ype of track construction, for the mat­
t er of harmonizing flexibility in track 
construction with reasonable perma­
nency in the abutting pavement con­
struction I is apparently an unsolved 
problem. What is the definition of this 
t erm flexibility? How much must a 
r ail be permitted to deflect in order to 
g ive reasonable length of service? How 
much can a pavement be expected to 
deflect and still maintain its integrity? 
Unfortunately, there seems to be no 
exact answer to these questions. Even 
the most rigid types of pavement do 
deflect, under heavy loads, an amount 
capable of measurement with suitable 
apparatus and without apparent detri­
ment. The less rigid types, such as 
those on macadam foundations, or bi­
t uminous bound foundations, together 
with sheet asphalt, granite block with 
bituminous mastic filler and brick with 
asphalt filler, deflect to a still greater 
extent under loading in the ordinary 
course of events. 

In the highway field, as in the rail­
way field, there is an active contro­
versy concerning the relative merits of 
the flexible and non-flexible types; but 
as applied to pavements, there is one 
fairly safe rule, namely, when the de­
flection of the pavement under the or­
dinary maximum load is clearly visible 
to the eye, there is trouble ahead. On 
t he same basis, when the vertical move­
ment of railway tracks becomes ap­
parent, there is little hope for the ad­
joining pavement, be it ever so flexible. 
Stone block, or other types of pavement 
laid adjacent to a rail, may be bound 
together with a flexible asphalt cement, 
but when the rail begins to work, the 
frequently repeated movement and the 
access of water to the foundation will 
invariably cause the breaking down of 
the pavement. 

At the city paving meeting held here 
a year ago, E. J. Mcllraith of the 
Philadelphia Rapid Transit Company 
ably presented the arguments in favor 
of non-rigid track construction as prac­
ticed by his company. Using a 9-in. 
141-lb. girder rail laid on 5 in. x 9 in. 
x 8 ft. ties, spaced 22 in. on centers, 

*Abstract of a ddress pres ented a t mee ting 
of track engineer s a t E ngineers' C lub, 
P h!ladelphla, Oct. 9, 1922. 

laid on the natural soil, his calculations 
showed a maximum pressure transmit­
ted by the tracks to the supporting soil 
of approximately 0.4 ton per square 
foot, as against safe working pressures 
of 4 to 6 tons per square foot as used in 
building foundation construction. Mr. 
Mcllraith concludes: "Is it not then 
clear that a very safe margin of load­
ing exists, and that any more expensive 
structure to install, to maintain, or to 
remove, that would still further blanket 
the load over a wider area of soil, 
would represent a waste of money?" 

From the paving engineer's stand­
point, the method of reasoning and con­
clusion arrived at are incorrect in sev­
eral respects. 

In the first place the calculations are 
based on static loads, but the effects of 
impact, the most difficult of all condi­
tions to deal with in engineering struc­
tures, are entirely disregarded. It may 
be said that when the track structure 
is properly installed there is no occa­
sion for impact occurring on straight 
track, free from special work, but this 
assumes a degree of perfection which, 
experience shows, is never attained. No 
ordinary methods of working can pro­
duce a subgrade under the track which 
is of uniform bearing power and free 
from soft spots, with the result that 
the track structure described does 
move perceptibly in places almost im­
mediately after the final tamping. It is 
further evident that, in service, the 
head of the rail does eventually develop 
inequalities which cause impact from 
the moving wheels. 

In the second place, the reasoning 
employed in Mr. Mcllraith's discussion 
gives scant consideration to the fact 
that the movement of track structures 
and the accompanying deterioration of 
pavement, form a progressive action. A 
persistent slight movement of the rails 
will break the bond of the adjoining 
pavement at least sufficiently to allow 
moisture to enter slowly. The later 
movement of the rail, in the presence of 
moisture, sets up the pumping action 
so often referred to in track structure, 
and if the material supporting the 
track structure is of a character which 
can readily be pumped (and natural 
soil certainly is) the support of both 
the track and the pavement steadily 
decreases in this locality, the amount of 
movement in the track increases at 
a progressive rate, and the breaking 
down of the pavement follows with in­
creasing rapidity. 

The conclusion seems to be that in 
order to keep paving intact around rail­
way tracks, the amount of possible 
movement in the tracks must be 
definitely limited from the very start. 
This cannot be accomplished by laying 
the track structure directly on the or­
dinary clay soil and there must be a 
slab of concrete of proper thickness and 
strength placed below the bottom of the 
ties. We do not claim, however, that 

the railway engineer's contention for 
flexible track structure is Incorrect, 
providing the degree of flexibility is 
limited. For example, if an inter­
mediate layer of porous material is 
placed between the concrete slab and 
the bottom of the ties, flexibility can 
be accomplished by this means and no 
harm done to the pavement provided 
the material so placed is of a character 
that is not readily pumped (when 
moist) by a very slight deflection of 
the track. 

The remaining part of our discus­
sion has to do with the indirect in­
fluence of railway tracks on the wear 
and tear of pavements. This is a con­
dition which varies with the width of 
the streets, number of tracks in the 
street, amount and weight of car traffic, 
and amount and weight of vehicular 
traffic. In Philadelphia unfortunately 
a very large proportion of the most 
important streets are too narrow to 
accommodate properly car traffic and 
vehicular traffic as they now exist. The 
headway between cars is so close that 
during the busy hours of the day 
vehicles have but little opportunity to 
use the central portion of the street and 
are forced to move in a narrow path, 
usually on one shoulder. 

At the city paving meeting a year 
ago, the opportunity was taken to point 
out this fact as one of the most serious 
problems to be contended with in the 
maintenance of asphalt pavements on 
railway track streets in Philadelphia. 
These pavements laid on a 26-ft. cart­
way free from railway tracks give very 
satisfactory service, but laid on a street 
of the same width with a track in the 
center the concentration of traffic on a 
narrow shoulder often causes excessive 
disturbance of the pavement surface. 
This fact, however, is not limited to 
asphalt pavements alone, for there is no 
known type of city pavement in general 
use whose life is not very much longer 
under well distributed traffic than under 
heavy traffic following a narrow path. 
There are examples in Philadelphia of 
granite block, wood block and vitrified 
brick on streets occupied by railway 
tracks, all showing well defined ruts as 
a result of the traffic being forced to 
follow a narrow path. 

This general condition, which in a 
city of narrow streets causes a heavy 
increase in pavement maintenance 
costs, is one which must fairly be at­
tributed to the influence of the railway 
tracks, but unlike the matter of disin­
tegration along the rails, it is a re­
sponsibility which must be faced by the 
city alone. At the present time, at 
least, it must be admitted that surface 
railway cars are existing and operating 
on a big scale in all large cities and 
are an absolute essential in the de­
velopment of those cities and in their 
daily routine of commercial and other 
activities. The cars are on the 
streets because they are a necessity, 
and if the remaining portion of the 
street suffers from the concentration 
of vehicular traffic, then the city 
must assume the responsibility for so 
improving its design and construction 
of this portion that the traffic can be 
carried without undue wear and tear. 
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Status in Buffalo 
International Files Damage Suits­

Conferences on Restoration of 
Fh-e-Cent Fare Started 

Papers in a suit for $4,960,000 dam­
ages against the county of Erie have 
been served upon the County Treasurer 
by the International Railway, Buffalo, 
N. Y. The company claims it has suf­
fered to that extent because of rioting 
in the county since the start of the 
car strike on July 1. A similar action 
l>as been brought against the city of 
Buffalo for damage done within the 
city. 

DETAIL FIGURES OF' LOSSES 

The total is made up of these 
individual items: Damage to cars, 
tracks, car houses and equipment 
through violence, $10,000; earnings 
lost through strike, $2,000,000; damage 
to good will and franchises, $2,500,000; 
.;uits against the company 'for injuries, 
cost of feeding and housing employees 
and hiring guards, $450,000. 

Herbert G. Tulley, president of the 
International, refused to appear before 
the municipal authorities when the 
later asked for a preliminary examina­
tion of Mr. Tulley in reference to the 
claim of $3,800,000 against the city for 
alleged strike damages. 

Less than 30 per cent of the platform 
employees of the International now are 
being housed in the three camps estab­
iished by the company during the early 
oays of the strike. About 70 per cent 
of the new employees are living in 
private homes, boarding houses and 
many have moved their families to 
Buffalo from cities in the South where 
many of them formerly were employed. 
Company officials say they do not know 
just how long the employees' camps 
will be continued. 

R. H. Horton,· Philadelphia, repre­
sented Thomas E. Mitten, chairman of 
the board of the International, at the 
first of a series of conferences between 
committees representing the company 
and the municipal authorities in refer­
ence to the restoration of a 5-cent fare 
or the adoption of a_ service-at-cost plan 
of operation in Buffalo. President 
Tulley and Vice-President Dickson were 
the other representatives of the Inter­
national. 

NOTHING ACCOMPLISHED 

~othing was accomplished at the 
session nor was any concrete plan for 
service-at-cost mapped -0ut, as the City 
Council had just been . advised by the 
city law department that an investiga­
tion into service-at-cost disclosed the 
fact that "a good agreement is not im­
possible, but only the most skillful 
npgotiations can produce a contract 

which will be flexible enough to provide 
for all emergencies without being so 
elastic as to be worthless." 

The report of Corporation Counsel 
William S. Rann, who made an ex­
tended investigation into the question, 
c1enounces. the service-at-cost system 
and says that in almost every city in 
which it has been placed in operation, 
except Cleveland, the plan ha!-' been dis­
appointing to the public, and in some 
instances to the operating companies 
r,nd employees. 

Ernest K. Jaggard, president of the 
Buffalo Jitney Owners' Association, is 
under arrest on a charge of conspiracy 
upon complaint of President Tulley of 
the International. When arraigned in 
court, Jaggard pleaded not guilty and 
demanded a jury trial. His trial was 
f-et for Nov. 27 and he was released on 
$5,000 bail. J aggard's arrest resulted 
from John Doe proceedings brought to 
determine if the transportation cor­
poration law is being violated in Buffalo 
through the running of jitneys by tlie 
Manhattan Transit Company of New 
York. Joseph H. Hoadley, president, 
and Henry D. Chapin, officers of the 
Manhattan company, will be tried on 
conspiracy charges Nov. 24. 

The Manhattan Transit Company 
operated several hundred jitneys in 
Buffalo after injunctions had . been 
issued retraining the operation of such 
vehicles in Buffalo. The company 
claimed it had authority to operate 10-
cent buses because of a blanket fran­
chise granted years ago. 

Agreement Sought Without 
Arbitration 

In a formal notice on Nov. 1 the 
Springfield (Mass.) Street Railway 
and the Worcester Consolidated Street 
Railway asked their employees to ac­
cept a reduction of 8 cents an hour for 
blue uniform men and a correspond­
ing reduction for miscellaneous em­
ployees under the contract to become ef­
fective on Dec. 31, on the expiration of 
the existing contract. This would es­
tablish a maximum of 50 cents an hour 
for the blue uniform men. At the same 
time the Springfield and Worcester di­
visions of the Amalgamated Associa­
tion asked that wages be increased to 
the rates in force up to March 1, 1922, 
which would mean a maximum of 68 
cents an hour for blue uniform workers. 
Request was also made by the men for 
various changes in the working condi­
tions, concerning which there has been 
considerable complaint since the last 
adjustment, especially as relates to the 
outside spread and guarantee of spare 
men. Efforts are being made to come 
to an agreement without resort to arbi­
tration. 
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Council Decides Not to Go Over 
Sir Adam's Head 

After a debate lasting six hours, the 
Council of Toronto, Ont., on Oct 26 de­
feated, by a majority of sixteen to six. 
Alderman Whetter's suggestion that 
the city send a deputation to Ottawa to 
try to buy the city portions of the To­
ronto Suburban Railway. 

The debate was featured by a long 
explanation from Sir Adam Beck of the 
whole negotiations. Information not 
before made public was given to the 
Council by Sir Adam and Mayor Ma­
guire, both of whom stated emphati­
cally that the city lines could not be 
purchased separately - legal opinion 
had proved that; that the agreement 
to take over the whole system was 
practically ready for signature, and 
that the city would soon be able to give 
West Toronto people relief from their 
present transportation injustices. 

Sir Adam gave the history of the 
agreement which a certain Toronto 
evening paper said had been made be­
tween the Toronto Transportation Com­
mission and the National Railways re­
garding the purchase of the city lines. 
The Hydro-Electric Commission knew 
nothing of this. 

This agreement, it was explained, 
provided for the operation by the Na­
tional Lines of the portions in the city 
on which the franchise had expired, so 
that the National Railways would not 
pull up the tracks and leave the dis­
trict without any service at all. It 
had nothing to do with the purchase of 
these lines. It provided for the opera­
tion until such time as the Toronto 
Transportation Commission could get 
hold of the lines, and provided that any 
deficits would be paid by the city or the 
Toronto Transportation Commission. 
But this agreement was never even 
executed, said Sir Adam. 

In answer to question as to how long 
it would be after the city passed the 
by-law approving the agreement be­
fore the city lines would be turned over 
to the Toronto Transportation Com­
mission, Sir Adam said that depended 
on the speed shown by the new direc­
tors of the National Railways and the 
lawyers engaged. 

Aid. Singer wanted to know if Sir 
Adam would still recommend the pur­
chase of the whole system if the people 
were given a chance to vote and turned 
down the waterfront entrance project. 
Sir Adam's answer to this and other 
questions was the same. The whole 
matter would be signed, sealed and de­
livered before Jan. 1 and these matters 
would not interfere with the purchase. 
He had a mandate from Toronto to buy 
the whole system and would buy it un­
less the City Council intervened and 
voted to stop him. 



792 ELECTRIC RAILWAY JOURNAL Vol. 60, No. 2() 

Frankford "L" Opened 
Philadelphia Rapid Transit Takes Over 

Operation of Important Addition 
to City's Transit Lines 

All Frankford, a section of Philadel­
phia, is celebrating. It started cele­
brating on Saturday, Nov. 4, with the 
official opening of the Frankford ele­
vated line, and it planned to continue 
celebrating until Nov. 11. Frankford 
waited seven years for its elevated ex­
tension, and it decided that after wait­
iug seven years it should celebrate for 
seven days. At first there were all the 
delays, the war, change of administra­
tions, etc., incident to the actual build-

it is not a $15,000,000 "L," it is a very 
adequate surface !me. ~;i.mc.J macte 
an appropriation of $1,200,000 and au­
thorized the construction and improve­
ment of a double-track surface passen­
ger railway, beginning at or near 
Frankford Avenue and extending along 
Oxford A venue and other streets to 
the Byberry and Bensalem pike. Later 
studies of the work showed that the 
sum appropriated by Council would be 
inadequate to cover cost of building and 
equipping 10 miles of double-track 
road. 

During the negotiations leading to 
the present agreement for the opera­
tion of Frankford elevated, it was esti-

can be reasonably done, and by with­
drawing such service as will be largely 
unused after the Frankford elevated is 
in operation. 

The fare for the ride over the 
Frankford-Market Street elevated, be­
tween the Bridge Street terminal, 
Frankford, and the Sixty-ninth Street 
terminal, West Philadelphia, will be 7 
cents cash, four tickets for 25 cents. 
The payment of a cash or strip ticket 
fare entitles the passenger to one free 
transfer between the Frankford ele­
vated and any connecting crosstown 
surface line north of Arch Street, or in 
West Philadelphia between the Market 
Street elevated and connecting cross­
town surface lines, as designated on the 
transfer tickets. To obtain a transfer, 
it is necessary for the passenger to 
make the request at the time the cash 
or strip ticket fare is paid, and with 
the opening of the Frankford elevated, 
the practice of handing out transfer 
tickets at the exit gates, previously in 
vogue at certain of the West Philadel­
phia stations, was discontinued. 

The transfer of passengers between 
the elevated-subway trains and the 
surface-subway cars at Juniper Street 
is continued, as is also the exchange 
tickets now receivable at westbound 
stations of the Market Street subway. 

ARTISTIC STREET CROSSINO ON NEW ELEVATED LINE 

Four motor buses were used by the 
Philadelphia Rapid Transit to carry its 
own and city officials to the dedication 
ceremonies. They represented practically 
all the types required for city service. 
They included two Mitten-Traylor sin­
gle deck vehicles, one of twenty-nine 
and one of twenty-five passenger capac­
ity; one model L double-decker of the 
type developed hy the Fifth Avenue 
Coach Company, and one covered 
double decker, with prepayment rear 
end, of the Detroit type described in 
Bus Transportation for September, 
page 479. 

ing of the structure by the city, and 
after the line had been erected the city 
and the Philadelphia Rapid Transit 
Company got into a jam over the terms 
of operation. And so the Frankford 
elevated stood in mute silence for sev­
eral years, mocking the passengers 
taking the long ride by surface line 
from Frankford into Philadelphia. 

Nov. 4 was, indeed, a great day for 
Frankford, and incidentally for Bustle­
ton, a suburban section of Philadelphia. 
More about Bustleton later. President 
Mitten of the Philadelphia Rapid 
Transit Company and Mayor Moore, 
together with members of the Council, 
other officers of the Philadelphia Rapid 
Transit Company and invited guests 
from Philadelphia and nearby cities, 
all participated in the official ceremo­
nies incident to the opening. 

The first train left the Bridge Street 
terminal late in the afternoon, follow­
ing the speeches at the dedication cere­
mony. Whistles screeched a greeting 
to the train which carried the Mayor, 
Mr. Mitten, officials of the city and the 
transit company and invited guests. 

The only drawback to the celebra­
tion was the absence from it of W. S. 
Twining. An acute attack of indiges­
tion forced the director of the depart­
ment of city transit to remain at home. 
The director personally supervised the 
construction of the city-built elevated 
and also of the Bustleton surface line. 

As indicated before, Frankford was 
not the only section of the city that 
held open house and festivities on Nov. 
4 because of the beginning of new eras, 
due to better transportation facilities. 
Bustleton, too, has a new line and, while 

mated by city and Philadelphia Rapid 
Transit engineers that during the first 
year of operation 9,000,000 passengers 
would be carried on the Frankford ele­
vated if operated by the city and ter­
minating at Front and Arch Streets; 
and 33,000,000 passengers would be 
carried on the Frankford elevated if 
operated by the P. R. T., with free 
transfers to surface lines and with Mar­
ket Street subway delivery. 

The company says that 24,000,000 ad­
ditional passengers will use the Frank­
ford elevated because the P. R. T., as 
operator, supplies the Market Street 
subway terminal and free transfer 
with connecting crosstown surface 
lines. 

There will be a readjustment of 
service and routes in the Frankford gen­
eral district by combining the service 
on closely paralleling routes where it 

While no official announcement has 
been made by the Philadelphia Rapid 
Transit, the use of these buses un­
doubtedly indicates their operation in 
the near future in conjunction with the 
existing rail lines. In fact, President 
Mitten of the Philadelphia Rapid 
Transit Company has been credited 
with the intention of making a thor­
ough study of the costs and possible 
routes where buses might be used. 

TYPICAL STATION ON NEW ELEVATED LINE 
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More Trackless Trolleys 
.Nine-1\tile Line Added to System on 

Staten lsland-200 l\liles l\lore 
in Prospect 

Staten Island on Nov. 4 had 9 more 
miles of trackless trolley added to the 
6.1 mile system already in operation 
there. The new line was opened with 
ceremonies in which Mayor Hylan of 
New York, Commissioner Whalen and 
other city officials participated. 

The new line operates from the end 
of the St. George-Richmond trolley line 
to Tottenville via Fresh-kills Road, 
over a 20-ft. concrete highway with 
few grades but many curves. The line 
is approximately 9 miles in length and 
for a ride over it a 5-cent fare is 
charged, with no transfers to the trol­
ley cars at Richmond. Normally, serv­
ice is given every twenty minutes, but 
during the morning and evening rush 
hours more frequent headways are run. 

The overhead trolley consists of dou­
ble construction with a loop at each end 
of the line, the loop being formed 
around a block. At the Richmond end 
of the line the new system connects 
with the municipal trolley line so that 
it is possible for a passenger to ride 
from St. George to Tottenville for 10 
cents. 

Eight new vehicles were purchased 
for the route, a 300-kw. generating sta­
tion installed at Sea View Hospital, an 
automatic substation put up at Green 
Ridge, and a carhouse with a capacity 
of twelve buses built at the same place. 
For this operation the city appropriated 
$177,700. 

In general the vehicle in appearance 
follows the automotive design rather 
than that of the street car. It was de­
signed by the Trackless Transportation 
Company, New York. The motors are 
mounted amidships, while under the 
hood are placed the resistance grids, 
the storage battery for emergency 
lighting and the battery charging gen­
erator. 

The body, which was built by Osgood­
Bradley Company, Worcester, Mass., 
has steel posts and carlines and out­
side panels of 20-gage steel. Inside the 
wainscoating under the windows is of 
f.r in. Agasote. The roof is tongue and 
grooved hardwood sheathing, covered 
with No. 12 canvas, on top of which 

is a trolley board 18 in. wide that runs 
the full length of the body. Three foot­
holds on the right-hand rear corner and 
a roof ladder provide access to the 
U. S. 50-A trolley base and sliding cur­
rent collector. 

The line has its own power supply. 
At Sea View Hospital, a city institu­
tion, a 2,300-volt 300-kw. alternator 
direct connected to an Erie-Ball engine 
has been installed. The voltage is then 
stepped up to 6,600 for transmission to 
Green Ridge, where a Westinghouse 
300-kw. automatic railway substation 
has been put in to furnish the necessary 
power at 600 volts d.c. to operate the 
trolley buses. 

Commissioner Whalen is on record 

in Altoona and Blair Counties, accord­
ing to a statement filed by Genera l 
Manager S. S. Crane of the traction 
company with Mayor Charles E. Rhodes 
and the City Commissioners. The state­
ment was made in rebuttal to objec­
tions raised by citizens at a hearing be­
fore the commissioners. Citizens pro­
tested the use of one-man cars. 

The Altoona & Logan Valley com­
pany operates specially designed one­
man, single truck cars on certain lines, 
and one-man double-truck "owl" cars 
on other divisions. Passengers enter and 
leave by the front door. 

General Manager Crane in his state­
ment cites eleven reasons for the one­
man car, several of them answering 

NEW TRACKLESS TROLLEYS DRAWN UP TRAIN FASHION 

as saying that the Richmond-Tottenviile 
trackless trolley is only one of the 
thirty odd lines planned for the borough. 
According to Mr. Whalen, the plans of 
Mayor Hylan call for 204 miles of 
trackless trolley in Richmond. 

A year ago Mayor Hylan put into 
operation two trackless trolley routes 
in Richmond, one making Linoleumville 
accessible, the other providing trans­
ifortation for the city's great Sea View 
institutions. Both lines have served the 
public well and have resulted in the 
building of numerous homes in the sec­
tions served. 

Advantages of One-1\lan Car 
Operation Cited 

Accidents have been minimized, 
schedules better maintained and the 
service generally improved by the use 
of one-man trolley cars on the Altoona 
& Logan ~alley Electric Railway lines 

. .. 

~, .. -., .. 
, , ~ . 
• 

citizens' protests. As to a safety meas­
ure in dropping sand, he states that the 
front end operator can drop sand from 
either end of the car at the same time. 
As to "on time," the manager states 
that one-man cars, by accurate records, 
show a better schedule than two-man 
cars, with an even better record possible 
where passengers have the exact fare . 

In conclusion Mr. Crane stated that 
one-man cars were operated on the 
Tyrone lines ten years ago and that 
actual experience has demonstrated the 
wisdom of their use. 

"Better service to the greater num­
ber has been the watchword in Altoona," 
said Mr. Crane, "and when conditions 
warranted extensions were made volun­
tarily for the convenience and accom­
modation of the public. Decreasing 
revenues, however, must be met by de­
creasing costs and the one-man car 
maintains the proper ratio without 
service impairment." 

CONCRETE CARHOUSE AT GREEN RIDGE CU>SE•UP OF A NEW TROLLEY 
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Utility Questions in the Elections 
Candidates Talked Regulation, Home Rule and Water Power-The Arrogant 

Rebuked and the Compromiser Defeated-California Rejects 
$500,000,000 Appropriation 

CAUSTIC comments are everywhere 
in evidence in the daily newspapers 

on the outcome of the election. These 
relate to the results in their national 
significance and to the purely local as­
pects of some of the upsets. Thus . in 
the plurality given in New York City 
to Alfred Smith, who has been returned 
to the office of Governor, the Wall 
Street Journal, than which there is no 
more outspoken paper in the country, 
said that it was by no means the first 
time that New York City had returned 
like a dog to its vomit. As the Wall 
Street Journal sees it New York State 
prefers a good mixer to a good business 
man. 

WATER POWER AND HOME RULE 

In New York State the water power 
· and the home rule issues received a 
great deal of attention from the <?u~er­
natorial candidates. Somewhat smular 
issues were involved in New Jersey, 
while elsewhere throughout the coun­
try questions affecting the utilities were 
involved in the elections, notably in 
California, in Detroit, Saginaw and 
other places. 

In Chicago there was no direct issue 
affecting the utilities, but the defeat of 
candidates having the backing of Wil­
liam Hale Thompson has raised the 
question whether Chicago's present 
Mayor can be returned to office. 

In New York Mayor Hylan, ever 
quick on the verbal trigger, read into 
the election result the end of the trac­
tion triplets, the endearing term which 
he uses to describe the members of the 
present transit commission, created at 
the behest of Governor Miller. In this 
case the wish appears to be father to 
the thought, for it is most uncertain 
just how far the new Governor can go 
in undoing the work of the commission. 
If Mayor Hylan had his way, his own 
whole transit program, if such it may 
be called, would be made possible of 
completion at once, even including his 
$25,000,000 bus program, but Mayor 
Hylan's way may not be the Smith 
way. Sight must not be lost of the 
fact that the ingratiating Smith dur­
ing his previous administration as Gov­
ernor in 1919 induced the Legislature, 
Republican in both its branches, to ap­
point members of entirely new regu­
latory bodies. In consequence there re­
sulted a one-headed regulatory transit 
commission and a one-headed regula­
tory construction commission. 

What Mr. Miller, the defeated candi­
date for Governor in New York, said 
during the campaign does not matter 
now. It is no longer news. It has 
passed into history. What Mr. Smith 
said, however, does matter, but it must 
be read in the light of his appeal for 
votes. He referred constantly to the 
so-called Carson-Martin bill, which, he 
charged, provided that the Public 

·Service Commission can fix the rate of 
fare without regard to existing fran-

chise. He also repeated many times 
the interrogation: "By what reasoning 
does he (Governor MiJler) arrive at the 
conclusion that the State of New York 
should have anything to do with rail­
roads that are partly the property of 
the city of New York?" He said the 
big qu;stion was: "What business is it 
of the State of New York to be regu­
lating this transit question which lies 
entirely within the city of New York?" 
Still the records show that outside of 
the city of New York the electric rail­
ways of the State did secure relief from 
burdensome fare provisions during Mr. 
Smith's former administration, al­
though the concessions were in a meas­
ure wrung from the administrative 
bodies. 

In New Jersey George S. Silzer has 
been elected Governor. He is a pro­
nounced 5-cent fare advocate. He will 
be faced by a hostile Jaw-making body, 
however. As a spokesman for Mr. 
Silzer a former member of the State 
Utility Commission, John J. Treacy, 
stumped the State. l\lr. Silzer is a 
democrat. Opposed to him was Wil­
liam N. Runyon, who flatly put himself 
on record against the 5-cent fare, say­
ing it was impossible of accomplish­
ment. In this connection it is interest­
ing to note that Mr. Treacy lays claim 
to being the author of the Bacharach 
bill, the national measure which would 
make appeal to the federal courts im­
possible for utilities seeking relief from 
commission decisions fixing rates. In 
one of his speeches Mr. Treacy said: 
"With a contempt characteristic of that 
corporation (the Public Service Cor­
poration of New Jersey) it saw fit to 
flout the State courts and the State 
Commission. If this practice were to be 
permitted State regulation of public 
utilities would soon be at an end, and 
all that we had gained through the 
Jong fight for a public utility Jaw would 
be lost." 

$500,000,000 APPROPRIATION DEFEATED 

In California the people declared 
themselves in no uncertain terms on the 
proposed constitutional amendment 
known as the water and- power act, 
which would have pledged the credit of 
the state to the extent of half a billion 
dollars to engage in the business of de­
veloping hydro-electric power. Incom­
plete returns indicate that the measure 
has lost by nearly two to one. Briefly, 
the act provided for the control of the 
water powers of the state by a board of 
five, to he appointed by the Governor, 
which would have at its disposal 
$500,000,000 to be raised by the sale of 
bonds and backed by the credit of the 
state. This money could be used at 
the discretion of the board to develop 
and distribute water and electrical 
energy and, if deemed expedient, for 
the acquisition of the power plants and 
distribution systems of privately owned 
utilities. 

Two other measures of interest to the 
utility industry of California have ap-

. parently lost by majorities too large to 
be overturned when the complete re­
turns are counted. One was an act to 
bring municipally owned utilities under 
the jurisdiction of the California Rail­
road Commission and to give the com­
mission the power of regulation in all 
matters except the issuance of securi­
ties. The other was an act requiring 
municipally owned utilities to pay the 
same tax that is required of privately 
owned utilities. 

In San Francisco the plan of the city 
to purchase the Market Street Railway 
has apparently been ratified by voters, 
for an amendment to the city charter 
has been passed which would exempt 
from the city debt limit an issue of 
bonds such as would be required to be 
issued for the city to purchase the rail­
road. The railway company has set a 
value of $48,000,000 upon its properties, 
hut the city engineer is understood to 
have set the figure at $40,000,000. Un­
der recent reorganization plans, the 
Market Street Railway's bonded in­
debtedness has been reduced to $15,000,-
000. On the basis of the $40,000,000 
purchase price figure, these bonds, to­
gether with $11,700,000 prior preferred, 
the $5,000,000 preferred and $4,700,000 
second preferred, could be retired, and 
there would still remain the equivalent 
of $35 a share or more for common 
stockholders. 

In Detroit the citizens by a more than 
two to one vote, rejected the proposal 
of Mayor James Couzens and the Coun­
cil to oust the Detroit United Railway 
interurbans from the city. Two other 
measures also sponsored by the city 
administration, the proposed $5,000,000 
bond issue for municipal street railway 
extensions, and the proposed charfer 
amendment relieving the Detroit Munic­
ipal Railway of the cost of paving be­
tween its tracks, also Jost by wide 
margins. 

Unofficial figures from Saginaw, 
Mich., indicate that the franchise call­
ing for the restoration of service by the 
Saginaw-Bay City Railway was Jost by 
a small margin. A recount will be 
asked by those friendly to the franchise. 
It was the largest vote ever recorded 
on a municipal question in Saginaw. 

North American Completed 
Purchases of St. Louis 

Properties . 
As noted in the issue of October 28, 

the North American Company's offer to 
purchase the stock of the East St. 
Louis & Suburban Railway had been 
accepted by practically all of the share 
holders. Since that time the North 
American Company has purchased the 
stock and has actually taken control 
of the management of both the East 
St. Louis & Suburban Railway and the 
East St. Louis; Railway. 

W. H. Sawyer, who has been pr~i­
dent of both companies under the E. W. 
Clark management, will continue in 
that position under the new manage­
ment. Mr. Sawyer has severed his 
connection with the Clark interests. 
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Financial and Corporate 

Third Avenue's Previous Year's 
Deficit Absorbed by Im­

provement 
An increase of more than $1,000,000 

is noted in the net income of the 
rrhird Avenue Railway, New York, 
~- Y., for the year ended June 30, 
1922, over the year ended June 30, 
~921. After taxes, interest charges, 
nnd a 5 per cent interest on adjust­
lnent mortgage income bonds the net 
Jncomc amounted to $207,474. Last 
~-ear the company reported a deficit of 
$876,611. The improvement in the 
income account is noted in the follow­
ng table: 

ranged. The receivers were ordered by 
the court to convey deed to the property 
upon payment of the full purchase 
price, and all questions relating to 
priority of liens upon the funds arising 
from the sale and the distribution of the 
funds are reserved for future deter­
mination by the court. 

Declares Dividend-Suspends 
Extra Fare 

The directors of the Brooklyn (N. Y.) 
City Railroad at a meeting on Nov. 8 
declared a dividend of 20 cents per 
share on the outstanding capital stock, 
payable Dec. 15, to stockholders of rec-

1922 1921 1920 1919 
pperating revenue ·········· $14,141,412 $1 3,499,226 $11,752,069 $ 10,363,447 
~~rating expenses. . . . . . . . . . . ...... ... 10,555,026 I 1,037,607 9,284,722 

816,939 
7,741,083 

ares ...... ........ . ...... .. 964,970 879,319 818,060 

Pperating income . . . . ....... .. $2,621,416 $1 ,582,300 $1,650,408 $1 ,804,304 
156,882 ptber income .. .. .... . . .... .... 261,537 213,486 191,909 

Groes income ... ... . . . . . . . . . . . . $2,882,953 
~Interest charges, etc. 

$1,795,786 $1,842,317 $1 ,961,186 

··············· 2,675,479 2,672,397 2,687,713 2,681,242 

N" et ineome . ...... . . . . . . . . . ..... $207,474 t S876,61 I tS845,396 t$720,56 
r. & L. def •.. .... .... ....... ..... $2,280,591 $2,488,066 $1,252,510 $20,991 

• Includes full interest ou adjustment mortgage 5% income bonds. t Deficit. 

Commenting on the report of his 
~ompany President Huff said that this 
~tterment in the operation was due 
not only to an increase in receipts of 
nearly $700,000 but also to a decrease 
in operating expenses of approximately 
~400,000. 

In his remarks to the stockholders 
)Ir. Huff said that the physical condi­
tion of the property was steadily im­
proving and that the engineers of the 
Transit Commission had reported that 
the property was being well main­
tained. Referring to the adjustment 
bonds he said that the directors felt 
that the situation was not sufficiently 
stabilized at the end of the first six 
months of the year to justify a pay­
ment of more than 1¼ per cent upon 
these bonds. But at the end of the 
second six months a payment of 3:1 per 
cent had been justified. There re­
mains as interest still unpaid upon 
these bonds 21¼ per cent. 

Property Sale Confirmed 
Sale of the properties of the Spring­

field Terminal Railways operating the 
Springfield, Troy & Piqua traction line, 
from Springfield, to Troy, to the Joseph 
Schonthal Company of Columbus, for 
$87,000, was confirmed by Federal 
Judge John E. Sater in Cincinnati on 
~ov. 7. The company is expected to 
junk the line which has been in the 
hands of a receiver for about two years 
on application of the Central Trust 
Company of Illinois. Efforts to sell 
the line to proposed operators, met with 
failure after several deals had been ar-

ord on Nov. 8, 1922, the payments be­
ing made out of the surplus earnings. 

The directors voted to suspend the 
collection of a second fare on the Flat­
bush A venue Line, and elected Gen­
eral Manager Clinton E. Morgan sec­
ond vice-president of the company. 

The property of The Brooklyn City 
Railroad was returned to its owners on 
Oct. 19, 1919, following a default by 
the lessee, The Brooklyn Heights Rail­
road, in the payment of the installment 
of rent due Oct. 1, 1919, in accordance 
with the terms of the lease, which 
called for annual payments totaling 10 
per cent on the stock of The Brooklyn 
City Railroad Company. 

The earnings of the company since 
July 1, 1922, the date of the last an­
nual report, having continued to be 
satisfactory, the directors, it was stated, 
felt that they could conservatively de­
clare a dividend. 

In explanation of the suspension of 
the collection of a second fare on the 
Flatbush A venue Line it was stated 
that the company, in order that the 
public might be adequately served, was 
compelled in 1919 to increase its income 
by exercising its right to collect a sec­
ond fare on the Flatbush A venue Line. 

The company having overcome initial 
difficulties and having put its property 
in good operating condit ion, it was 
said, is gratified to be able to suspend 
the collection of a second fare on the 
Flatbush Avenue Line and thus to re­
lieve the traveling public of this addi­
tional l:urden. The second fare has 
been collected since Jan. 17, 1921, the 
company's right to do so having been 
established by the courts. 

Manhattan Stockholders Approve 
Readjustment 

The stockholders of the Manhattan 
Railway, New York, N. Y., on Nov. 8, 
approved the readjustment plan of the 
Interborough Rapid Transit Company 
and the Manhattan Company at the 
annual meeting of the shareholders of 
the company. The ratification of the 
plan, which had previously been ap­
proved by the board of directors, was 
accomplished only after Clarence H. 
Venner, a minority stockholder, sought 
to obtain an adjournment on the 
grqund that no quorum was present. 

Approval of the Interborough-Man­
hattan plan would be illegal, Mr. Ven­
ner stated, because the lease of the 
Manhattan lines contained a clause to 
the effect that the modification of the 
terms could be accomplished only on 
the unanimous consent of the stock­
holders. As long as l per cent of the 
shareholders objected, said Mr. Venner, 
the plan could not be put into, effect, 
and he added that he, representing 
more than 1 per cent, did object. 

Three new directors were elected, 
Finley J. Shepard being chosen to suc­
ceed George J. Gould; Thomas I. 
Parkinson to succeed William A. Day, 
and W. S. Pierce to succeed J. J. Slocum. 

27,500 Shares of Common Stock 
Purchased by Bankers 

Purchase of 27,500 shares of com­
mon stock of the Washington Railway 
& Electric Company, Washington, D. C., 
during the week ended Nov. 4, by 
Crane, Parris & Company, Washing­
ton investment bankers, acting in be­
half of undisclosed principals, has cre­
ated lively comment in financial circles 
and revived gossip of plans for con­
solidation of this street railway cor­
poration with the Capital Traction 
Company and the Potomac Electric 
Power Company. 

While it was stated on behalf of 
Crane, Parris & Company that there 
was no connection between the stock 
transfer and merger plans and that the 
deal was for investment purposes, the 
stock of all three of the corporations 
connected with consolidation gossip re­
acted upward sharply on the exchange 
following announcement of the deal. 

There are 65,000 shares of Washing­
ton Railway common. The 27,500 in­
volved in this deal were acquired by 
the Washington Utilities Company in 
1912 and 1913 with a view toward mer­
ger, which was blocked at the time by 
le·gislation. The shares were deposited 
as collateral for an issue of $1,500,-
000 short-term notes which were sold 
to Washington, Baltimore and New 
York hanks. When the Washington 
Railway suspended dividends in 1919, 
these notes were defaulted and the 
stock was taken over by the banks and 
manag~d by a noteholders' protective 
committee. The price paid by Crane, 
Parris & Company was not made pub­
lic, but was said to be sufficient to pay 
noteholders both principal and ac­
crued interest on their investment. 
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Traffic and Transportation 

Compromise Effected 
Houston Agrees to Limit Number of 

Jitneys-Company Will Continue 
Seven-Cent Fare Operation 

The fare controversy between the 
Houston (Texas) Electric Company 
and the city of Houston has been settled 
by compromise. The company s.ome 
time ago presented a petition asking for 
authority to increase fares from 7 cents 
to 9 cents and to discontinue the sell­
ing of metal tokens at the rate of four 
for 25 cents. The request for increased 
fares was based on the claim that the 
company had found it impossible to op­
erate profitably in the face of the com­
petition of the jitneys, and that the 
company's petition to the city to elim­
inate or greatly reduce the number of 
jitneys operating had not been granted, 
but had been referred to the qualified 

, voters for settlement in a referendum 
election to be held Nov. 7. 

FIGHT DATES BACK TO JANUARY 

After several proposals and counter 
proposals, a basis of settlement was 
finally reached under which the com­
pany will continue operation under a 7-
cent fare, will continue to sell metal 
tokens at the rate of four for 25 cents 
and will resume work on the improve­
ment projects which were stopped when 
the company filed its request for in­
creased fares. 

The city of Houston agrees to reduce 
the number of jitneys operating in 
Houston to 150 or less by Jan. 1 and 
to permit no more than this number to 
operate thereafter. There are now 187 
licensed jitneys in operation in Houston. 
Eleven jitneys will be eliminated on 
Nov. 15 when their licenses are can-

. celed by the city. All are operated by 
negroes and run to the "Black Belt" 
section of the city. 

NINE-CENT FARE APPEARED LIKELY 

The fight between the company and 
the city dates back to last January. 
The company at that time obtained a 
fifteen-year extension of its franchise 
from the city, with the provision that 
it would sell car tickets four for 25 
cents and would within two years spend 
$1,200,000 on extensions and improve­
ments under the direction of the City 
Council. The company so reduced fares 
and spent, it later reported, some 
$600,000 on the improvement program, 
building several miles of new track and 
buying many new cars. Then it came 
before the Council and demanded that 
jitney competition be abolished, except 
on two lines originating outside the city 
and on one line, the Austin, which does 
not run within two blocks of any car 
line. The Council refused to do this. 
The company then presented state­
ments to show that it had not made 1 
per cent on its investment in the six 
months end:ng Sept. 1. 

The company countered by threat­
ening to raise cash fares to 9 cents and 
abolish tickets if jitneys were not 
abolished at once. It had meanwhile 
stopped all improvement work, explain­
ing that its credit was not good to bor­
row any more money while making only 
1 per cent on its capital. The city then 
proposed that the weekly pass be tried. 

Fort Worth Fare Briefs 
Submitted 

Briefs have been prepared by at­
torneys for the Northern Texas Trac­
tion Company and by Corporation 
Counsel R. E. Rouer in the litigation 
involving the reduction of fares· in the 
city of Fort Worth, Tex., and these 
are now in the hands of N. A. Dodge, 
special master in chancery, who heard 
evidence on the questions at issue un­
der appointment of the Federal court 
for the Northern District of Texas. 
Attorneys have been at work on the 
briefs for about a month. 

When Special l\laster Dodge heard 
the evidence in the case, which was con­
cluded about a month ago, he gave at­
torneys on both sides a month in which 
to prepare and submit their briefs. He 
will now consider these briefs in con­
nection with the evidence adduced and 
will make his report of his findings to 
the Federal District Court. 

The Northern Texas Traction Com­
pany is now charging a 7-cent fare in 
Fort Worth, the company having put 
this fare in effect early in 1920. The 
city seeks to force a reduction in fares, 
such reduction to be measured by the 
amount which the earnings of the com­
pany may be reduced and still yield a 
fair and adequate return. 

The charter provisions of the city of 
Fort Worth are much the same as in 
Galveston. The company can announce 
that a certain fare will be charged, that 
it is necessary to yield a fair and ade­
quate return, and the charging of that 
fare can then be prevented only by 
court action. 

Considerable statistical data bearing 
on gross and net revenues, operating 
costs, 'depreciation, replacement value, 
taxes, etc., were placed before the 
special master during the hearing. 

City Applies for Rehearing 
The city of Syracuse, N. Y., through 

its assistant corporation counsel has 
filed an application with the Public 
Service Commission for a rehearing of 
the New York State Railways one-man 
car and fare issues. If the application 
is denied the city will have ninety days 
in which to carry an appeal to the Ap­
pellate Division of the Supreme Court. 
The recent decisions of the commission 
with respect to the one-man car and the 
rate of fare in Syracuse have been re­
viewed previously in the Electric Rail­
way Journal. 

Interurban Road Protests 
Bus Operation 

The Chicago, Elgin & Aurora Ra 
road has appealed to the Supren 
Court of Illinois from the action of 
Illinois Commerce Commission 
granting the Smith Motor Bus Co 
pany a certificate of convenience a 
necessity on Nov. 1 to operate mo 
buses connecting Batavia, Elgin, 
rora, Big Rock, Fulton and Chica 
A similar order was issued Sept. 
1921, but, due to an error in the wo 
ing, it was reissued with the corrccti 
made. 

The electric railway, in its appeal 
the Supreme Court, contends that t 
complainant is already establishe 
that it is amply able to take care of t 
transportation needs of the territor 
that there is no necessity for the op 
ation of a bus line, and that the co 
mission has the power to compel t 
railroad to give adequate service if 
is not now doing so. The various arg 
ments were advanced before the co 
mission when the public hearing w 
called, but the utility board apparent 
believed that there was a need of t 
supplementary service that would 
supplied by the buses. 

Mark Smith, the head of the bus co 
pany, started in the business in 19 
with a line between Aurora ar,d Ba 
via. Complaint was filed by the ele 
tric railway soon thereafter and the b 
line was compelled to cease operatio 
and ask for a certificate of conven 
ence and necessity. Now that this h 
been granted, Mr. Smith plans to r 
sume business. He will go ahead wi 
his plans unless halted by a court i 
junction. 

Dismissal of Complaints Brings 
$325,000 Into Railway. Treasure 
Complaints made to the Publi 

Service Commission in 1919 over ce 
tain passenger fares charged by th 
International Railway, Buffalo, N. Y 
between Buffalo and Lockport, Ton 
wanda, North Tonawanda and LaSall 
but never prosecuted, have been di 
missed by the commission. The con 
mission at the time allowed the in 
creased rates to become operative pro 
viding the company issued rebat 
slips. This continued for a period o 
months, when the International put 
new tariff into effect. 

About $325,000 was set aside by th 
International to meet the face value o 
the rebate slips pending a determina 
tion of the case by the Public Servic 
Commission. Municipal officers in th 
cities which made the original com 
plaint were cited to show cause befor 
Commissioner William R. Pooley wh) 
the complaint should not be progresse 
or abandoned and closed on the com­
mission's record. With the dismissal 
of the 'case, the $325,000 goes into the 
treasury of the International. 

There is now pending before the 
commission a general action seeking 
lower fares to and between points on 
the interurban lines of the Interns• 
tional. Hearings will be held later. 
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Six Cents in Galveston 
·o Other Alternative to Increase in Rates in Famous Case in Which United 

States Supreme Court Laid Down Rules Governing Fair Return 

HE Galveston (Tex.) Electric Com­
pany was granted a 6-cent fare by 

e City Commission, effective on Oct. 28. 
e 6-cent fare was authorized in an 

rdinance adopted at a special meeting 
f the City Commission and carried an 

ergency clause which made it effec-
ve at once. The fare up to that time 
d been 5 cents. 
Adoption of the 6-cent fare ordinance 

utomatically disposes of the fare liti­
ation pending in Federal court, under 
hich the Galveston Electric Company 
ught to enjoin the city officials from 
forcing the 5-eent fare ordinance. 

n agreement was· reached whereby 
e case will be dismissed and the com­
ny will pay all court costs. 
The 6-eent fare ordinance was passed 

n recommendation of City Attorney 
rank S. Anderson after he had caused 

audit of the company's books to be 
ade and had carefully investigated the 
uestions of earnings and operating 
sts of the company. The audit a s 
ade disclosed the fact that the net 
rnings of the company for the nine 
onths ended Sept. 30, 1922, were 

12,340, or a deficit on fair return of 
7,259. Mr. Anderson based his calcula­

on on 8 per cent as a fair return. It 
as this rate of return that was de­
ared fair by the Federal court in 
rlier litigation. At 8 per cent the 
ir return for the nine months would 

mount to $96,600. It was estimated 
at a 6-cent fare would produce this 
turn. 
The removal of the street car tracks 
m Market Street in the business dis­

ict, which has been proposed as a 
eans of lessening traffic accidents, is 

ot involved in the agreement reached 
connection with the fare increase, 

nd the City Commission will take up 
e track removal question on petition 
property owners, Mr. Anderson said. 

The company's case seeking to en­
in the city had been set for hearing in 
ederal court on Oct. 30. Prior to his 
aking a recommendation for a 6-cent 
re, Mr. Anderson conferred with 
ederal Judge J. C. Hutcheson and 
larence Wharton, attorney for the 
alveston Electric Company in the liti­
ation. The City Charter of Galveston 
rovides that the Board of City Com­
il' ~ioners, upon publication of the 
mpany or on petition of citizens of 
e city, may determine, fix and regu­
te the fares to be charged by the 

ompany, and it was under this Section 
8 of the charter that the 6-cent fare 
rdinance was passed. 

HISTORY OF CASE REVIEWED 

In reviewing the litigation between 
e company and the city, the city at­
mey said: 
On June 5. 1919. the board or commie• 

oners passed and adopted an ordinance 
xlng the fares or the Galveston Electric 
ompi1ny at 5 cents for each adult and 26 
nts for each onson !or hal! fare. 

ln May, 1920, the Galveston Electric 
Company flied a suit against the city in 
the District Court of the United States 
for the Southern District of Texas, pray­
Ing for an injunction r estraining the en• 
forcement of the ordinance above re!erred 
to. The issues joined in this suit were re­
ferred to a specia l master, who heard the 
evidence and made his report thereon to 
the court. 

The period for testing the constitutional­
ity o! the ordinance In the hearings before 
the master was taken by both sides to be 
the twelve months ending June 30, 1920. 

The matters In dispute between the com­
pany and the city were, briefly, as follows: 

(a) The present fair value or the prop-
erty. -

(b) Depreciation allowance. 
(c) Maintenance. 
(d) Allowance or !ederal Income taxes. 
(e) Allowance of brokerage fees. 

GOING CONCERN VALUE 

Involved in the question of !air value 
was an item or $520,000 added to the base 
value of the property as "going concern 
value." 

The master fixed the present fair value 
or the property at $2,167,805, which in• 
eluded the item or $520,000 going concern 
value, and an Item or $67,078, brokerage 
fees. 

The case came before Judfe Hutcheson 
upon arplication for confirmation of the re­
port o the special master, and the court 
declined to allow the items or $520,000 go­
Ing concern value, and $67,078, brokerage 
fees, and fixed the fair Value or the prop­
erty at $1,626,061 as the figure \lpon which 
the company was entitled to earn a fair 
return. Eight per cent at that time was 
assumed to be a fair r eturn. 

For the purpose of rate making the court 
fixed $70,000 as the annual allowance for 
maintenance. 

The company contended that the actual 
maintenance expended during the test 
period, which was largely in excess or that 
amount, should be allowed. 

The court refused to allow federal In­
come taxes as a part or the operating ex­
penses. 

The court fixed the annual depreciation 
allowance at 4 per cent per annum to be 
applied to the present fair value, for rate 
making purposes of the company's depreci­
able property, to wit: $1,062,892. 

SUPREME COURT CONFll\l\18 

Upon appeal to the Supreme Court of the 
Uni ted States that court In all things con• 
firmed the findings or the trial court, so 
that the basis upon which the company Is 
entitled to earn a fair return' has been 
fixed. 

Neither the district court nor Supreme 
Court fixed the rate or fare to be charged 
by the company. The question determined 
was: Did the 5-cent rare produce a gross 
income which, after deducting operating 
expenses, maintenance at $70,000 per an­
num, taxes (less federal Income taxes) 
and depreciation leave a net income equal 
to 8 per cent upon a !air value of the 
property? 

The court held that under conditions ex­
isting during the six months ending Dec. 
31, 1920, the 5-cent fare did yield a fair 
return and denied the app)lcatlon for an in­
junction without prejudice to review It, Ir 
changing conditions warranted. 

It will thus be seen that the city has no 
control over the gross earnings or the com• 
pany, which are governed entirely by thr 
number of passengers carried. 

ASKED INCREASE THIS YEAR 

On l\Iarch 23, 1922, the company made 
application to the board or commissioners 
for an increase in fare. 

An audit or the books of the company 
!or the year 19 21 and three months or 
1922 was made by the firm or Ernst & 
Ernst. public accountants, and from such 
audit It was determined by the board or 
commissioners that the company had 
earned a fair return during the calendar 
year 1921. 

The operations or the company for Jan­
uary, February and March, 1922, showed 
that the company was not earning a fair 
return, but the board or commissioners re­
fused an increase in fare based upon the 
operations for those months, holding that 
three months was not a fair test period. 
The courts hold that a longer time should 
1,.., aJ1ow€d. 

On or about June 1, 1922, the Galveston 
Electric Company flied suit In the United 
States District Court !or an injunction re­
straining the enforcement o! the 5-cent 
!are ordinance, contending that it was not 
earning a !air return and that the ordi­
nance was confiscatory. 

An audit of the company's books has 
been brought down to Sept.. 10, 1922, and 
discloses the !ollowing comparative state­
ment or the railway company's Income and 
expenses !or the nine months ended Sept. 
30, 1922, and 1921: 

1922 1921 
Gross income ••••••.••• $384,662 $468,058 
•Total maintenance and 

operating expenses ... 330,332 361,017 

Net earnings ••.••. $54,230 $107,041 
*This Includes maintenance for 1922, 

$67,052, and for 1921, $91,171. 

From net earnings Is to be deducted the 
depreciation allowance and taxes !or the 
year 1922. 

The !ollowlng shows the set-up upon 
which the court based his finding that the 
company would earn a fair return for the 
year 1921, to wit: 

Gross revenue ...•....••..•••..• $618,000 
Operating expenses •..... $329,411 
Maintenance • . • • • • . . • . • • 70,000 
Depreciation . . . . . . . . . . • • 45,245 
Taxes (exclusive income). 27,475 472,131 

Avallable for return ••.••••••• $146,868 

This equals a return on the court's valua­
tion o! $1,626,061 or 8.9 per cent. 

Set up or operations for nine months 
ended Sept. 30, 1922, upon the basis of the 
court's decision, to wit: 

Gross income ••••••••.••••••.... $384,562 
Operat1ng expenses (less main­

tenance) . . . • . • . . . • • . . . . . . . . . . . 263.279 

$121,28 2 
l\lalntenancc (nine months at $70,-

000 per year) • • • • • . . • • • • . . • . • 52,497 

Taxes (nine months, less federal 
income taxes) ....•....•....•• 

Depreciation, nine months ....•... 

Net Income •••••..••..•••.•• 
Deficit fair return !or nine months. 

$68,785 

22,515 

$46,270 
$33,930 

$12,340 
87,259 

Net earnings required to pro­
duce fair return at 8 per 
cent • • • • • • • • • • • • • . . • • • • • • $99,600 

Under the provisions or section 98 or the 
charter, the board of commissioners has 
the power, upon appllcatlon of the com­
pany, and may ot its own motion, deter­
mine, fix and regulate the fares to be 
charged by the Galveston Electric Com­
pany, and 1 call attention to the followlng 
extract from the opinion ot Judge Hutche­
son In the fo,:mer suit, viz: 

'"To the htigants and their counsel In 
this a nd similar cases before me I com­
mend these expressions, not because of the 
wisdom or the author, but because they 
bear the sanction or the authority or the 
Supreme Court of the United States, add­
Ing to them the declaration that Ir at any 
time it should appear to me that any order 
made by me in this or any similar cases 
now or hereafter pending be!ore me Is be­
ing used by the parties to it for any other 
purpose and to any other extent than Its 
terms express ; In short, I! it should ap­
pear to me that a City Council, resting 
upon a court order, has abandoned its leg­
islatlve function and Is refusing to con­
sider from that standpoint such proper ad­
justment of the rates as the actual experi­
ence o! the utility shall show it entitled to; 
or If a utility, where the order Is in its 
favor, is using such order as propaganda 
In an effort to unduly increase its rates, 
this court wm. of Its own motion, or upon 
application of the other party, amend or 
vacate the order so as to deprive the guilt,· 
party of its benefits, and to that end the 
decree In this and similar cases will be 
dra,vn.'' 

The Supreme Court or the United States 
has approved the language of Judge 
Hutcheson. As to what has brought about 
the present condition in the earnings or 
the company, It is not !or me to conjecture, 
but undoubtedly the increase in the num­
ber or privately owned automobiles and 
lack o! work along the docks !or the past 
Y<'ar have contributed largely to the pres­
f'nt situation. 
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Commission Favors 
Improvements 

General Andrews Explains Why Cer­
tain Changes in Operating Methods 

Are of Benefit to Public 

A complaint was recently made to 
the New York Transit Commission in 
regard to the new "Guardless" Brook­
lyn Rapid Transit cars by one of the 
civic leagues in that city. The com­
plaint was directed generally against 
the practice of operating doors of sub­
way trains by one man for more than 
one car, "as prejudicial to life and 
limb of the traveling public and also 
a cause of great discomfort." The com­
plainant made the five following points: 

"1. In case of sickness, no one in au­
thority. 

2. In case of disturbance, no one in 
authority. 

3. In case the device for opening the 
doors fails to work, no one in author­
ity. 

4. No one in authority to direct 
strangers. 

5. No one to announce the stations, 
the present system of megaphones be­
ing in about 75 per cent of the cars 
inaudible." 

The method of operation referred to 
is one in which multiple-door control 
provides that one trainman stationed 
in the center of a unit of three cars 
opens and closes the side doors for all 
three of the cars of his unit. The reply 
was sent by Gen. Lincoln C. Andrews, 
chief executive officer of the commis­
sion, and is reproduced in part below: 

The commission Is glad to receive the 
opinions of the patrons of the road In this 
matter. l\lultiple-door control is being ex­
perimented with under the commission's 
supervision as one of the advances In rapid 
transit operation which has been developed 
by railroad operators under the stress of 
the necessity for reducing the costs of oper­
ation and Increasing efficiency. 

As you probably know, the commission 
plans for the unification of all transit facil­
ities and their ultimate operation as a single 
system with universal transfers and a 5-cent 
fare. This can only be accomplished under 
the most efficient administration and opera­
tion of the lines as it must Include the 
operation of new lines Intended to develop 
outlying sections and relieve present con­
gested areas. The commission -therefore Is 
Interested In developing modern efficiency 
methods. For example, the use of the pre­
payment turnstile, one-man car operation 
on surface lines and multiple-door control 
In rapid transit. 

In reality, this multiple-door control Is 
based upon methods of operation which the 
commission believes Insure greater safety 
to the passengers than the old method of 
having the guards open and close the doors 
by hand. The control of the train Is now 
so hooked up that It Is Impossible for the 
train to start until all doors are actually 
closed. This prevents the possibility of any 
passenger being dragged by being held In 
a partially closed door when the train starts. 

As to the five specific points made In 
your letter, the B. R. T. Is now Install­
ing in each of the cars where no guard Is 
present an electrical device plainly marked 
by which, In case of any emergency calling 
for the presence of the guard, a passenger 
may instantly call the guard from the 
middle car where he is stationed. As to the 
last two points, directing strangers and 
announcing stations, It Is true that stran­
gers must depend upon Information from 
fellow travelers for information before they 
embark on the train. "'e have had no 
serious difficulties In this connection. The 
station announcers should be, of course, In 
good working order. They are constantly 
inspected with a view to keeping them In 
good working order and we have had very 
little complaint from the traveling publ!c 
along thla line. 

The commission Is watching these dcvel­
cpments closely and will continue to do so 

with a view to determining their safety 
and propriety from the point of view of 
convenience to the public as well as effi­
ciency and operation. It must be kept in 
mind, however, that In order to preserve 
the 5-cent fare In the presence of the uni­
formly high costs of everything that goes 
into railroad operation economy must be 
observed by the operators. If the railroads 
were In a position to be able to make 
financial profits the public would be justi­
fied In demanding more refinements of serv­
ice. Their financial position Is of course 
no matter of conjecture. The commission 
has monthly reports In detail of all their 
!}nancial operations and keeps constantly 
m touch with them both as to Income and 
expenditure. As you know, the B. R. T. 
Is still In the hands of a receiver, who Is 
of course required to administer the road's 
affairs with the closest attention to econ­
omy and efficiency, with a view to re-estab­
lishing Its financial stability. The commis­
sion, representing the public which is 
absolutely dependent upon these rapid 
transit facilities, Is Interested primarily In 
seeing that they render efficient service, but 
must also regard their financial stability 
in order that they may continue to give 
service that secures the safety of their 
riders as well as their convenience. 

Hears Arguments on Abolishing 
Limited Service 

The Massachusetts State Public Utili­
ties Commission gave a hearing re­
cently on a petition of the town govern­
ment of West Springfield for the aboli­
tion of the limited car service on the 
Springfield and Holyoke systems be­
tween Springfield and Holyoke and the 
establishing of a maximum speed of 20 
m.p.h. for all cars on that line. It was 
urged that operation of the limited cars, 
which make only a few stops on the 
route, is dangerous to the public and a 
discrimination against the townspeople, 
who desire more local service. H. l\I. 
Flanders, general manager, submitted 
statistics showing that the number of 
accidents on the through cars was rela­
tively lower than on the local cars. The 
commission reserved decision. 

sought by the Danville Traction 
Power Company. The finance commit 
had recommended the use of the on 
man type of car except during rus 
hours and for a trial period of on 
year. 

Lines Reopened.-Service has be 
restored on the Marcy Avenue and Pa 
A venue lines of the Brooklyn (N. Y 
Rapid Transit Company in Brookly 
closed since the 1920 strike. Feder 
Judge Julius M. Mayer, the Tran,· 
Commission and Lindley M. Garriso 
receiver for the company, were all in 
strumental in having the two lines r 
opened. 

Request All Night Service.-Officia 
of the Bethlehem Steel Company a 
Steelton have petitioned the Harrisbu 
(Pa.) Railways for an all-night serv 
ice between the east end section of t 
borough and Harrisburg. The requ 
was made at the instance of the ste 
mill employees, some of whom finis 
work at irregular hours and are unabl 
to get transportation home. 

Fares Advanced.-Increased railwa 
fares on the lines of the Hydro-Electr1 
Railways (Essex District), Windsor 
became effective on Nov. 1. If $1 wort 
of tickets are purchased patrons ma 
still ride for 5 cents. Transient p 
sengers can either pay a straight 6-cen 
fare or buy six tickets for 35 cents. 

New.Traffic Rules to Have a Trial. 
Some new traffic rules will be tried o 
in Louisville, Ky., which will inclu 
elimination of the left hand turn 
several of the business corners, whi 
traffic policemen in the future will blo 
whistles before turning senrnphore 
thus giving pedestrians a chance 
clear the crossing before the chang 

Transportation 
News Notes 

in traffic is made. At Fourth and Wa 
nut Streets the curbings are to be c 

1 back and fenced off, so that pedestrian 
will have to cross a little behind th 
intersection, thus allowing vehicles 
get clear of the procession stream be 
fore having to halt for pedestrians i 
making the right hand turn. Whi 

Weekly Pass in Effect.-The Wash­
ington & Virginia Railway, Washing­
ton, D. C., has installed the weekly 
pass on its line between Washington 
& Alexandria. The pass is selling for 
$1.60 a week. 

Reduced Fares for School Children.­
The United Electric Railways, Provi­
dence, R. I., put into effect beginning 
Oct. 12 reduced school tickets to pupils 
eighteen years of age and under. 
Tickets are being sold in strips of ten, 
entitling a pupil to ten rides at the 
rate of 40 cents per strip. 

Extends One-1\Ian Car Service.-The 
Springfield (Mass.) Street Railway has 
further extended its one-man car serv­
ice by changing the Hartford West Side 
and the King Street routes from the 
two-men to the one-man basis. Cars 
for these lines will be chosen from those 
converted from the two-men type. 

Action on One-1\lan Car Put Off.­
The City Council of Danville, Va., has 
deferred action on one-man car opera­
tion, permission for which is being 

lines will be painted on the streets ,t 
designate the crossing spots. What I 

needed more than anything else in 
Louisville is to force pedestrians t 
obey traffic officers. 

Lines Rerouted.-In compliance with 
the rerouting ordinance passed by City 
Council several weeks ago, the Cincin­
nati (Ohio) Traction Company, on Sept 
1 O, rerouted all of its lines in the heart 
of the city which will not necessitatt' 
the laying of new tracks or switchell 
Plans for the installation of tracks and 
switches to accommodate rerouting of 
all cars, as provided by the city ordi­
nance, have been drawn and the nee.,.. 
sary material will be ordered at onre, 
A. Benham, general manager of the 
traction company, announced. Rerout• 
ing proposals were submitted early thi~ 
year by W. Jerome Kuertz, Street Rail­
road Commissioner, after a lengthy 
study of Cincinnati's traffic probleJU. 
The new routes do away with left-hand 
turns in the downtown area of the city 
except at the beginning or end of the 
loop in which the cars are turned. 
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New Publications 
The Welding E ncyclopedia 

A Practical Re!erencc Book on Autoge­
ous, Welding. Compiled and Edited by L . 
. !\lackenzle and H. S. Card of the W eld­
II Engineer, Chicago. Published by the 

"eldlng EngineHing Puhllshing Company, 
'hlcago, Ill. 

This is the second edition of the 
!,'elding Encyclopedia, and it has been 
evised to bring it up to date. The 
~phabetical arrangement of titles 
llCilitates reference to the shorter 
~ticles and definitions, and the placing 
f longer articles at the end is con­
enient for those w;ho wish to ~ake 
n extended study of such topics. Long 
~ticles on thermit welding, the welding 
f rail joints, oxyacetylene welding, 
nd other topics of interest to the 
ectric railway engineer are included. 

otective Relays, Their Theory, Design 
and Practica l Operation 

Dy Victor II. Todd, Designing and J\lanu­
cturlng Electrical Engineer, W esting­
use Electric & Manufacturing Company. 

lcGraw-Hill Book Company, New York 
Y. 27 4 pp. lllustrated. ' 

The relay performs one or another 
tremely vital function in the modern 

~wer plant or substation. It has, for 
~ample, made the automatic electric 
ilway substation possible. Simple in 
inciple, but involving great care in 
anufacture and ingenuity in applica­
pn, it controls the operation of large 
,wer units and is largely responsible 
r their safety. ;For these reasons a 
nvenient text and reference book on 
e subject of protective relays should 
welcomed to the library of the power 

gineer. This one, in the preparation 
which a number of experts have 

psisted seems well adapted to its 
~rpose, that of being of assistance 
~t only to the operator and tester, 
It also to designers. The text is well 
ustrated and appears to be fair in 

references to the work of manufac­
rers in the field other than the one 
th which the author is connected. 

Digest of Business Statistics 
B,u,ed on the census of 1920 and other 
ta. Compiled and published by Joseph E. 
strlan, New York. 103 pages, fifty-five 
>les. nine maps and five diagrams. 

This book was prepared especially 
sales and advertising executives, 

~hough it is expected that it will prove 
luable also to business executives 
nerally. It gives the latest authori­
~ive information relative to popula­
ms, particularly the United States, 
ery state being analyzed separately. 

rm s, Records and Reports in Person-
nel Administration 

E:dited by C. N. Hitchcock, University or 
i<'ago Press, Chicago, Ill . 128 pages. 
il'his book contains reproductions of 
•ms and records of many kinds in 
nnection with employees, accompa-

nied by explanatory notes. The forms 
are selected from those used by a vari­
ety of companies. 

The "Union d'Electricite" and the 
Gennevilliers Station 

By Ernest Mercier. Translated hy C. J\1. 
~~~1~-. Published by Revue l11dustrielle, 

This is a handsomely illustrated book­
let of about fifty pages, giving details 
of the great power plant now nearing 
completion in the suburbs of Paris. 
The plant was described briefly in the 
issue of the Electric Railway Journal 
for Aug. 12, 1922, page 231. 

Electric Transients 
By C. E. Magnusson, A. Kalin and .J. R. 

Tolmie. McGraw-Hill Book Company, Inc., 
New York, N. Y. 1922. 196 pages, illus­
trated. 

Electrical engineers are, as a rule, 
more familiar with the phenomena of 
direct and alternating current than they 
are with what is known as "transient 
phenomena" in an electric circuit. In 
electric railway power practice, such 
transient phenomena are involved in 
lightning discharges, and in surges 
produced in lines by the sudden open­
ing of switches, by short circuits or by 
other momentary disturbances. 1The 
theory of the subject is, of course, in­
herently rather involved, but all power 
engineers ought to be familiar with the 
fundamental principles of the subject. 
They can thus select, install and main­
tain lightning arresters, reactance coils, 
coils, etc., more intelligently than other­
wise would be possible. They have in 
the past depended largely upon Dr. 
Steinmetz's well-known book on this 
subject for their information, but have 
now, in this smaller and less mathe­
matical text-book, a second source of 
information. The book is of excellent 
quality from the standpoint of the 
classroom instructor, for whose pur­
poses it was intended. For the prac­
tical man it would be greatly improved 
if there could be added something about 
the ways in which transient phenomena 
are brought about in commercial, every­
day circuits. 

Belt Conveyors and Belt Elevators 

Belt Conveyors and Belt Elevators. By 
F. V. Hetzel. John Wiley & Sons, New 
York, N. Y. 333 pages. Illustrated. 

By confining attention to one part of 
the field of conveying machinery the 
author of this book has been able to 
go into great detail on this subject. 
His idea has been to present the re­
sults of many years of practical experi­
ence in this field; at the drafting board, 
in the shop and in the field supervising 
the erection and operation of the ma­
chinery. For thirteen years he was 
chief engineer of one of the largest 
manufacturing companies in the busi­
ness. 

So much attention is being paid at 
present to the use of machinery in 
handling materials that a compendium 
of information like this cannot but be 
of service to all fields where materials 
have to be handled in quantity. In the 
electric railway field this applies to fuel, 
ashes, track and roadway materials, etc. 
A perusal of this book will show where 
belt conveyors and elevators can be 
applied and, where applicable, how they 
should be used. 

The Forest Products Laboratory 
The Forest Products Laboratory. .-.. 

Decennial Record, 1910-1920. Published by 
the Decennial Committee, Howard F. Weiss, 
Chairman, Madison, ,vis. 

On July 22, 1920, there was cele­
brated at Madison, Wis., the tenth an­
niversary of the founding of the Forest 
Products Laboratory. Later the labora­
tory published an attractive volume con­
taining the proceedings of the decennial 
meeting and much information concern­
ing the laboratory. The book is illus­
trated from photographs showing the 
many activities which are carried on by 
the laboratory. 

The record states that the technical 
work of the laboratory is divided among 
seven sections, each unit. devoting its 
attention to certain well-defined fields. 
In addition to these research sections 
there are four service units, looking 
after such matters as finance, engineer­
ing, maintenance, etc. The war greatly 
stimulated the development of the 
laboratory as is indicated by the fact 
that the staff was expanded from 
eighty-four persons, which it contained 
in the spring of 1917, to 458, the num­
ber in employment on theJ day the 
armistice was signed. 

Of the many subdivisions of the 
laboratory work those of particular 
electric railway interest are wood pre­
servatives, wood preservation, grading 
rules for structural timber, wood tech­
nology and kiln drying. 

Manchuria: Land of Opportunities. 
Published by the South Manchuria Rail­

way, Dalren, Manchuria. American reprP­
sentatlve : Yozo T amura, New York. 113 
pages, with map, diagrams and other lllul'­
trations. 

This section of China only a few years 
ago was known as "The Forbidden 
Provinces." Now industries have been 
developed, largely with American appa­
ratus. There are mines, extensive agri­
cultural developments and electric cen­
tral stations, with electric railways in 
Dairen and Fushun. 

List of Selected and Professional 
Business Books 

For the convenience of persons inter­
ested in business literature, Scovell, 
Wellington & Company, accountants 
and engineers, Boston, Mass., have 
compiled a list covering general ac­
counting, auditing, banking, munici­
palities, general business, advertising 
and selling, and handbooks. The name 
of the publisher, the number of pages, 
and the date of publication are given in 
each case. 
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Personal Mention 

Mr. Hecht Chairman 
:Xew Orleans Banker Heads Successor 

Company to New Orleans Railway 
& Light Under Reorganization 

Rudolph S. Hecht has been made 
chairman of the board of directors and 
acting president of the New Orleans 
Public Service, Inc., created recently to 
control the New Orleans Railway & 
Light Company under the recent reor­
ganization. Mr. Hecht is a command­
ing figure in the financial and banking 
activities of New Orleans. His eleva­
tion to the. highest position in this 
service by the directorate is con­
spicuous proof of recognition of his 
fidelity to the task of bringing about 
the reorganization of the New Orleans 
Railway & Light Company. As chair­
man of the committee representing the 

R. S. HECHT 

holders of the 4! per cent bonds, he ex­
ercised rare tact and diplomacy in 
reconciling conflicting interests when 
hope to do so had practically been aban­
doned. For four years he applied him­
self with tireless energy to attain the 
end sought. 

His versatility in other lines of ef­
fort is further attested by the fact that 
he is at present president of the Hi­
bernia Bank & Trust Company, New 
Orleans, one of the leading financial in­
stitutions of the South; president of 
the Hibernia Securities Company, New 
Ol'leans, New York, Atlanta and 
Dallas, an institution of which he was 
the founder, and president of . the 
Board of Commissioners of the Port of 
New Orleans, a State institution de­
vised for the purpose of placing New 
Orleans' in the front rank as a port of 
entry and export. This latter organiza­
tion now owns and manages $55,000,000 
of property on the river-front, repre­
sented by docks, warehouses and ele­
vators. It has also built and will soon 
open for commerce an inner harbor or 
navigation canal, at an expense up to 
the present time of nearly $20,000,000. 

Mr. Hecht is also vice-president of 

the Union Indemnity Company, New 
Orleans; vice-president of the Clearing 
House Association; director of the New 
Orleans branch of the Federal Reserve 
Bank of Atlanta, the Mississippi Ship­
ping Company and the Federal Inter­
national Banking Company, New Or­
leans, formed under the Edge act, in 
which organization he took a leading 
part. 

Rudolph S. Hecht was born in Ans­
bach, Germany, on June 3, 1885, and 
after his graduation from a local col­
lege emigrated to the United States, 
settling in Chicago in 1903, where he 
entered the service of the National 
Bank of the Republic as a clerk at a 
salary of $30 a month. From that 
position he was appointed, two years 
later, assistant foreign exchange man­
ager of the Commercial National Bank, 
Chicago. In 1906 Mr. Hecht came to 
the Hibernia National Bank, New Or­
leans, where he rose from a minor of­
ficial position to vice-president and 
finally to president, to which position 
he was elected in 1918. He was then 
thirty-three years of age. 

Mr. Hecht is a man of unvarying 
good humor, of exceptional affability 
and courtesy, easy to approach, and an 
attentive listener. 

His duties as chairman of the board 
of the New Orleans company will place 
in Mr. Hecht's hands the financial man­
agement of the affairs of the company, 
for which his varied experience as a 
banker well equips him. He will also 
have general supervision of the other 
policies of the corporation. 

W. A. Webb of Colorado has been 
selected as chief railway commissioner 
of South Australia at a salary of £5,000 
a year. Mr. Webb was recently on the 
staff of the United States Railway Ad­
ministration at Washington. 

F. H. Harrington is now claim agent 
of the St. Joseph Railway, Light, Heat 
& Power Company, St. Joseph, Mo. 
The position was formerly held by 
E. E. Smith. 

,v. H. Sawyer, president of the East 
St. Louis & Suburban Railway and of 
the East St. Louis Railway Company, 
East St. Louis, Ill., which were recently 
bought by the North American Com­
pany, has resigned from his position 
as vice-president of the E. W. Clark 
Management Corporation and from his 
other connections with the E. W. Clark 
Company. 

Guy R. Radley, of the Milwaukee 
Electric Railway & Light Company. 
Milwaukee, Wis., bas accepted the 
chairmanship of the electric rail­
way section of the National Safety 
Council for the coming year. He is a 
man of experience, well known in the 
Middle West for his ability to organize. 
Mr. Radley has asked the hearty co-

operation of every member of the rail 
way section in increasing the member 
ship. Mr. Radley is safety enginee 
of the Milwaukee Company. 

G. F. Butler is general freight an 
passenger agent of the Norfolk & West 
ern Railway, Bluefield, W. Va. B. 
Herman held this position previous) 

A. L. Castle is now president of th 
Honolulu (H. I.) Rapid Transit Com 
pany, Ltd., of which L. T. Peck wa 
formerly president. Mr. Castle ha 
been with the company for a long perio 
and before his election to the presi 
dency served as a vice-president. Mr 
Peck's retirement was noted in th 
Electric Railway Journal for May 20 
1922. 

Obituary 

John C. Welty, counsel for the North 
ern Ohio Traction & Light Company 
Akron, Ohio, died recently. 

F. 1\1. Hawkins, who bas been asso 
ciated with the Crouse-Hinds Company 
for more than twenty-five years, die 
recently. 

J. Houston Miller. Waxahachie, Tex., 
a member of the board of directors of 
the Texas Electric Railway, is dead a 
bis home in Waxahachie. Mr. Millet 
was seventy-one years old. He ha 
been prominently connected with the 
Texas Electric Railway since it wa 
first projected by the late J. F. Strick 
land. 

James F. Hogan, superintendent of 
construction of the New York State 
Railways, is dead. He bad been in ill 
health ior some time arid six weeks ago 
went to visit his brothers in Bingham­
ton, thinking the change would benefit 
him. He suffered a complete nervous 
breakdown, however, and went to the 
hospital. Mr. Hogan was born in Che­
nango Forks. He lived there through 
his school days and later moved to 
Cortland, where he worked on the Dela­
ware, Lackawanna & Western Railroad. 
He moved to Syracuse about twenty 
years ago and became roadmaster of 
the D., L. & W. lines there. 

Frank S. Gannon, from 1903 to 1906 
vice-president Metropolitan Street Rail­
way, New York, died in New York Nov. 
8. Most of Mr. Gannon's active life 
was spent as a steam railroad operator. 
Just prior to his connection with the 
Metropolitan Street Railway be had 
been third vice-president and general 
manager of the Southern Railway, and 
previously he had been successively 
superintendent of transportation of the 
Long Island Railroad, general superin­
tendent New York City & Northern, 
general manager Staten Island Rapid 
Transit Railroad and general superin­
tendent of the New York division of the 
Baltimore & Ohio Railroad. Mr. Gan­
non left the Metropolitan Street Rail­
way in 1906 to become president of the 
Norfolk & Southern Railway. 
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Average Supply Thirty Days 
Census Report on Coal Situation So 

Reports, With 28,000,000 Tons on 
Hand Oct. 1 

Official figures are available on the 
coal supply situation. They were issued 
under date of Nov. 7 by the Bureau of 
Census under the authority of the 
Federal Fuel Distributor. Between 
Sept. 1 and Oct. 1 stocks increased 
G,000,000 tons. Since Oct. 1 they have 
mcreased as much again, if not more. 
What is still more important the trend 
of production is constantly upward and 
coal is being added to storage. 

larger than those of June, 1920. If 
evenly divided among all consumers the 
stock on Oct. 1 would last twenty-two 
days. The record stock of last April, 
just before the strike, was sufficient 
to last fifty-two days if evenly divided. 
The low stock of June, 1920, was suffi­
cient for only fifteen days. But then 
stocks are never evenly divided. In 
every community there are consumers 
who store virtually no coal and others 
who can·y stocks far above the average. 

Statistics of Car Factories and 
Repair Shops 

The Census Bureau has just made 
public · some statistics for 1919 about 
factories for the manufacture of cars 
and railroad repair shops and the 
number of cars manufactured in them. 
They !'-how that in 1919 there were 

supply apparatus throughout the en­
tire Pittsburgh district. The railway 
division has been changed to the 
transportation division, with F. G. 
Hickling as manager. A merchandis­
ing division has also been organized of 
which F. C. Albrecht has been ap~ 
pointed manager. A transportation 
division has been orga'nized in the Phil­
adelphia office and Thomas Cooper has 
been appointed manager. A central sta­
tion division has also been organized 
with H. L. Moody : as manager. Mr. 
Moody will also be in charge of the sale 
of supply apparatus irt the Philadelphia 
district, assisted by H. F. Brincker­
hoff, who has been appointed assistant 
manager of the central station divis­
ion. W. P. Cochran will temporarily 
have charge of the merchandising 
division, which has been newly formed. 
Similar changes have also been made 
in the Detroit office. · A central station 
division has been established with L. 
Whiting as manager. Mr. Whit~ng 
will also have charge of the sale of 
supply apparatus. .F. D. Koelbel has 
been made acting manager of a newly 
created merchandising division. A 
transportation divisi.on has been estab­
lished with R. L. Hermann as managei:, 

If it were possible to compile the 
figures as of the present moment the 
:situation would undoubtedly show that 
conditions are greatly improved over 
those of Oct. 1, the latest date for 
which official data are available. As of 
that date, reports from 306 electric 
light plants collected in part through 
the American Electric Railway Asso­
ciation and the National Electric 'Light 
Association indicate that the electric 
utilities at that time carried an average 
supply of thirty days. Into this aver­
age, however, went many plants with 
~tocks much in excess of thirty days 
and others whose reserves were danger­
ously low. With few exceptions, the 
electric plants have less coal on hand 
than they had a year ago. 

TABLE I-ELECTRIC CARS BUILT IN 191 9 

This in itself might not appear to 
be very reassuring, but sight must not 
be lost of the constantly increasing 
production. To the managers of plants 
still suffering from the acute shortage 
of coal, there is, perhaps, small comfort 
in knowing that things have been 
worse. But that is the fact. The com­
parative figures show it. Thus on Oct. 
I. 1916, the estimated total commer­
cial stock of bituminous coal was 
27,000,000 tons. On Oct. 1, 1917, it 
was 28,100,000 tons. On Oct. 1, 1918, 
it was 69,000,000 tons. For the cor­
responding period in 1919 and 1920 the 
figures do not appear to be available, 
although the tendency throughout these 
years was downward at other periods. 
On Nov. 1, 1921, the next nearest com­
parable date to Oct. 1 the supply was 
48,500,000 tons. Last April the amount 
available was 63,000,000 tons, but on 
Sept. 1 it was only 22,000,000 tons, 
climbing from that figure to 28,000,000 
t.ons on Oct. 1, 1922. 

Measured in tons, the stocks on Oct. 1 
were about the same as the correspond­
Ing day of the years 1916 and 1917. 
Measured in terms of days supply, the 
present stocks are larger, because the 
present rate of consumption is still be­
low normal. Measured in either tons or 
days supply, the present stocks are 

---------~umber---------

Clase 
Electric-railroad cars .. . . 

P8811enger ..... ..... . 
Freight and all other .. 

Total 
2,049 
1,814 

235 

All Wood 
73 
◄ I 
32 

Steel Under 
Frame 

938 
840 

98 

Steel Bod:)' 
WitbWood 

Interior 
899 
898 

I 

All Steel 
139 
35 
10◄ 

Value 
$14,264,946 

12,131,561 
2,133,385 

TABLE JI-STATISTICS OF CARS TURNED OUT BY MANUFACTURERS' SHOPS 
IN VARIOUS YEARS 

E lectric-railroad cars: 
Number .. ................... , .. • .. • ••··•· 
Value ..... ......... , ........... ,•.••••••· 

Pa.ssenger-
Number .. ................. .. ............ . 
Vaine ..... .......... , .• ·•·······•· · ······ 

Other varieties-
Number .. ............................... . 
Value ..... ............ ·······------ ..... . 

seven manufacturing establishments 
building electric cars and 624 electric 
railway repair shops. The former em­
ployed 3 286 and the latter 33,120 per­
sons. The value of the material turned 
out by the manufacturers was $18,-
441 976 and by the repair shops $75,-
210:701. The electric cars built and 
these various establishments are listed 
in Table I. 

Table II shows the cars built in 1919 
and previous census years in manufac­
turers' shops. These figures do not 
include the cars built in railway shops. 

Personnel Changes in Westing­
house Offices Announced 

A number of changes in the per­
sonnel of the district offices of the 
Westinghouse Electric & Manufactur­
ing Company have been announced by 
W. S. Rugg, general sales manager. 

In the Pittsburgh office, the power 
division has been changed to the cen­
tral station division with Barton 
Stevenson as manager. Mr. Stevenson 
will also be in charge of the sale of 

1919 

1,898 
$13,502,653 

1,726 
$11,495,791 

172 
$2,006,862 

191 ◄ 

2,5◄2 
$8,789,5◄ 6 

2,335 . 
$8,075,710 

207 
$713,836 

1909 

, 2,525 
$6,626,357 

2,345 
$6,2◄9,◄ IS 

180 
$376,9◄2 

190◄ 

4.38◄ 
$9,297,166 

◄,008 
$8,809,261 

376 
$◄87,905 

Railway Sales Double 
That the railway industry is making 

substantial recovery in its purchasing 
this year is well indicated by the fact 
that the General Electrie Company has 
made gross sales of railway equipment 
and supplies during the first ten months 
of 1922, which indicate tha't the total 
business for the year will be about 
double that for 1921., 

Metal, Coal and Material Prices 
Metala-New York Nov. 7, 1922 
Copper,eleotrolytic, cents per lb........ 13.80 . 
Copperwirebase,centsperlb...... .•.. rs 625 
Lead, cents per lb..... . . . • . • .. • • . .. • . . 7 00 
Zino,centsperlb..................... 7 ◄ O 
Tin, Straits, cents per lb . . . . . . . • . . • . . • . 37. 00 ' 

Bituminous Coal, f,o.b,
0

Mlnes 
Smokeless mine run, f.o.b·. vessel, Hamp-

ton Roads, grOBS tons ....• · • ..••.•.... 
Somerset mine run, Boston, net tone ..... 
Pittsburgh mine run, Pittsburqb, net tona 
Franklin. 111.,acreenmgs,Chioago, net tons 
Central, m., acreenings, Chioag o, net tons 
Kansas 8('reenings, Kansas City, net tons 
Material£ 
Rnbll<'r-covered wire, N. Y., No, I ◄, per 

1,000 ft ........................... . 
W eatberproof wire base,N. Y .,cents per lb. 
Cement, Chicago net prices, with'>ut ba1ZS 
Linseed oil (S..bbl.lots), N.Y.,oents per gaJ. 
White lead.( I 00-lb.kcg),N. Y.,centa per lb. 
Tu,pentine, (bbl. lots). N. Y ., per gal ..... 

$6.875 
3.625 
3 37 
2 625 
I 87 
2.50 

6.50 
16.00 
S2 00 
92 00 
12 125 
$1. 6 ◄ .' 
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Track and Roadway 

Toledo & Indiana Railroad, Toledo, 
Ohio, is laying new rails in East High 
Street, Bryan. 

Chattanooga (Tenn.) Traction Com­
pany has begun ex~en~ing its _line 
from Signal Mountam m the direc­
tion of Crossville. 

Potomac Public Service Company, 
Hagerstown, Md., is considering the ex­
tension of its tracks into the West End. 
R. Paul Smith, an official of the com­
pany, has made a trip of inspection 
through the territory. 

London (Ont.) Street Railway in a 
report to the City Council recommends 
the construction of a new north and 
south line on Colborne Street; also the 
extension of Adelaide Street tracks 
north from Oxford ai:id the construction 
of a new line up Quebec Street. 

Toronto, Ont.-The City Council ha,; 
passed a resolution recommending that 
the Toronto Transportation Commission 
be requested to go ahead with the re­
habilitation of tracks between Avenue 
Road and Spadina A venue and between 
Yonge and Church Streets. The esti­
mated cost is $86,000. 

Pacific Electric Railway, Los An­
geles, Calif.-This company has filed a_n 
application with the Board of Public 
Utilities of the city of Los Angeles for 
a franchise for the construction of a 
second track on Front Street, Los An­
geles Harbor, between Fifth and Sixth 
Streets and on Sixth Street between 
Front Street and Pacific Avenue. The 
total length of the proposed second 
track is approximately 3,100 Jin.ft., ~nd 
the estimated cost of the proposed im­
provements is $120,000. 

New York, N. Y.-Nine bids were 
received by the New York Transit 
Commission for the construction of the 
subway portion of the Flushing exten­
sion of the Corona line of the Queens­
borough subway, together with the 
ramp approach leading into the sub­
way from the drawbridge which will 
span the Flushing Creek. The highest 
bidder was T. A. Gillespie & Company, 
$2 740 000 and the lowest bidder was 
th~ Oakdale Construction Company, 
Inc., $1,635,990. 

Northern Ohio Traction & Light 
C(lmpany, Akron, Ohio, is :putting down 
approximately one-half mile of double 
track in Bedford, Ohio. Track extends 
from Columbus Street to Solom Road. 
The construction is 95-lb. rail. The 
work cost $65,000. The company has 
just completed the construction of a 
double-track line extending from the 
southern limits of Canton to a point 
midway between Canton and Massillon. 
The work is of open construction with 
80-lb. rail on wood ties. The center 
pole plan is used. The work cost about 
$125,000. 

Cincinnati (Ohio) Traction Company 
on Nov. 1 completed one of the most 
difficult track relaying projects en­
countered by its engineers in recent 
years. The work was done on upper 

Vine Street and involved the relaying 1111 11 1111 11 

of 2 miles of single-track rails. Four- ' 
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Trade Notes 
teen curves were included in the 2-mile - --------------­
stretch. The work was completed in 
less than three months. Cars were 
operated over the thoroughfare while 
the work progressed as there was 
absolutely no way of rerouting them. 
Automobile and other vehicle traffic 
also had to be contended with. Accord­
ing to Walter Draper, vice-president 
of the company, the work was com­
pleted in record-breaking time, con­
sidering the conditions under which it 
was done. 

City Railway, Wheeling, W. Va., will 
t:-..ke up the car tracks on the East 
Wheeling loop and on the Market 
Street line from Eleventh Street to 
below Sixteenth Street, in accordance 
with the city demands. The Wheeling 
Traction Company has agreed to build 
a new track on Market Street from 
below Sixteenth Street to Eleventh 
Street, which will be placed in the 
center of the street. The company 
will also co-operate with the city in 
the paving of this section of 1\1 ark et 
Street and will be responsible for the 
paving of the section occupied by the 
car tracks .. 
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Power Houses, Shops 
and Buildings 

1111116 

Northern Ohio Traction & Light 
Company, Akron, O!tio, has begun t~e 
construction of a brick freight ~o~e 1_n 
Barberton, Ohio. The new bu1ldmg 1s 
to be 25 ft x 70 ft. About 300 ft. of 
track from Cornell Street oYer Hous­
ton Street to the building, is also be­

Johns - Pratt Company, Hartford, 
Conn., announces the appointment of 
L. F. Carleton as district sales manager, 
electrical division, with office in Boat­
men's Bank Building, St. Louis. 

Dwight P. Robinson & Company, 
New York, N. Y., has started work on 
the design and construction of an ex­
tension to the plant of the American 
Rolling Mill Company at Ashland, Ky. 
The extension will include a jobbing 
sheet mill, and a galvanizing plant. 
This is one of several undertakings re­
cently awarded to Dwight P. Robinson 
& Company. 

l\lajor Frederick Pope, first vice­
president New York Steam Corpora­
tion, and E. B. Powell, consulting en­
gineer Stone & Webst~r, Inc., sailed 
for Europe on Oct. 28 on the Majestic 
to make a study of recent developments 
in European power-plant practice. 
They expect to visit England, France 
and Germany, returning to the United 
States early in December. 

Westinghouse Electric & l\lanufac­
turing Company has transferred its 
Krantz works to l\lansfield, Ohio, from 
Brooklyn, N. Y. The Brooklyn works 
was not large enough to furnish ade­
quate facilities to meet the impending 
demand for production. The Mansfield 
plant gives the works a location in the 
central part of the country with easy 
access to a large number of railroads 
and to both the Middle West and East­
ern offices of the Westinghouse com­
pany. 

ing constructed. Cars will "Y" into 111111 

the house. The building will house the 
Electric Package Agency as well as 
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New AdYertising Literature 

the company's freight department. 
The building and location represent a 
$30,000 investment. 

Indiana Service Corporation, Fort 
Wayne, Ind., has started construction 
work on the first two units of the shop 
and carhouse lay-out at Spy Run Ave­
nue and Kamm Street in Fort Wayne. 
The first unit will be a fireproof two­
story building which will contain three 
car tracks on the ground floor. Pits 
will be provided for the inspection and 
making of repairs to city cars. The 
second floor of this building will contain 
the offices of the superintendent of the 
car shops, the city superintendent and 
the cashier. Rooms will also be pro­
vided for the operators of city cars. 
The building will be 60 ft. by 250 ft. 
The second unit will be a wash room, 
30 by 220 ft. It will be but one sto_ry 
and will be used as a place where city 
cars will be washed and cleaned. Other 
units in the general layout will be added 
next spring, provisions being made for 
trackage for 200 city cars. A rapid 
completion of the work on the new car­
houses is necessary, according to S. W. 
Greenland, general manager of the 
company, because of the inability to 
care at the old carhouses for the in­
creasing number of city cars owned by 
the company. 

General Electric Company, Schenec 
tadY, N. Y .. has issued Bulletin 47,002 
It groups switchboard panels under tw 
general classifications, the vertical typ 
and the bench type. Slate and marbl 
are the two materials mentioned as be 
ing unh·ersally used for switch~oa~ 
panels. The title of the Bulletm. 1 

"Switchboard Panels and Supporbv 
Framework." 

Westinghouse Electric & l\lanufac 
turing Company, East Pittsburgh, Pa. 
has issued two attractive publication 
containing suggestive ideas on the solu 
tion of two important problems con 
fronting the electric railway operator 
maintenance of equipment and propc 
application of transportation methods 
The first book, "Electric Railwa 
Equipment- Helpful Hints on Its Main 
tenance," S. P. 1656, contains 112 page 
and is the first edition of what wil 
evidently be an encyclopedia of opera 
t!on and maintenance of equipment. Th 
second book, S. P. 1655, is a twenty 
page publication entitled "Electric Rail 
way Transportation." The light-weigh 
double-truck car, the safety car and th 
trolley bus are the three leading top' 
discussed, with pictures portraying th 
actual operation and installation of eac 
type in the United States and Canad 
accompanying each discussion. 
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Does your public 
believe in the 

safety car? 

The 

PEACOCK 
Staffless Brake 

is visible evidence of safety 
Prejudice on the part of both passengers and car 
crews against the one-man car soon dies out 
when convincing evidence of the safety and 
economy of these little cars is offered. 

Many companies require operators to make at 
least one hand brake stop each trip at some 
designated point. Not only does this make sure 
that the operator will know what to do in an 
emergency-it also engenders greater confidence 
among passengers and operators. 

But only with the most re,liable and power­
ful hand brake equipment will such demon­
strations prove successful. PE ACOCK 
STAFFLESS BRAKES make good because 
they have been specifically designed for safety 
car conditions. They have maximum braking 
power-several times that of the ordinary type 
of brakes. They are truly safety brakes for 
safety cars. 

Z3 

NATIONAL BRAKE COMP ANY, INC. 
890 ELLICOTT SQUARE, BUFF ALO, NEW YORK 

Canadian Representative: Lyman Tube & Supply Co., Montreal, Can. 
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Incorporated 

Business Established 1894 

115 BROADWAY, New York 
PHILADELPHIA CIDCAGO SAN FRANCI!C0 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK ' BOSTON CHICAGO 

SANDERSON &. PORTER 
ENGINEERS 

ftEl'ORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN FRANCISCO 

T!!E ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Sall■ Street 

CHICAGO 

ALBERT S. RICHEY 
F.l-.ECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER, MASSACHUSETTS 

C. E. SMITH & CO. 
Corandtin• £~in_,.. 

2065-75 Railway Exchanre Bids,, St. Louia, Me. 
Cllle&Io Kanaaa City 

la ... tiptiona, Appraisal■, Expert T•timoay. Brid.,. 
...I Structural Work, Electrification, Grade Cro■eiq 

Elimination, Fonnclationa, Power Plants 

HEMPHILL & WELLS 
CONSULTING BNGINEERS 

Gardner F. Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorpnization Management Operation Conatmctioa 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 
()risinator of unlimited ride, tran■ferable weekl:, 

paaa. Campairn■ handled to make It a 1ncce11. 

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

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructor• 
ladnatrial Plant■, Building■, Steam Power Plant ■, Water 

Power■, Ga■ Planla, Steam and Electric Railro■tla. 
Tranamlulon Syalema 

43 Exchanre Place, New Y orli: 

JOHN A. BEELER 
OPERATING. TRAFFIC AND RATE INVESTIGATION., 

!CHEDULF.S-CONSTRUCTION-V ALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE .• NEW YORK 

ENGELHARDT W. HOLST 
Co11111lti"6 £n~n•.-r 

Appralaal■, Report■, Rates, Ser-rice lnYeatirati-., 
Studie■ on Financial and Phyaical Rehabilitatie■ 

Reorranization, Operation. Manare-■t 

683 Atlantic Ave., Boston, Maas. 

ROBERT M. FEUSTEL 
CONSULTING ENGINEER 

Rate, Traffic and Reorganization 
Inveatigatiom 

Fort Wayne, Indiana 

PETER WITT 
UTILITY CONSULT ANT 

456 1-der-Newa Bide., Clrreland, 0. 

Parsons, Klapp, Brinckerhoff & Douglas 
'WII. BARCLAY PAIi.SONS B. M. BBllQ;ltBBOff 
JtlJOENE KLAPP W. 1. D0001..,U 

Engineers-Constructors-Managers 
Hydro-electric Railway Light and Industrial Plat■ 

Appraisals and Reports 
CLEVELAND NEW YOU 

1370 Banaa BIiis, 84 Pine tit.. 

@ DAY & ZIMMERMANN. INC. 
EHGINEE.R~ 

'D.eJ1J/n. Con.ttruction 
'l{rporfJ', &'alualionJ", 'Managrmtnt 

NEW YORK PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate CHes and 
Reports to Bankers and lnveston 

1017 Olive St., St. Louis, Mo. 
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I Tested nod passed I 
• at 5,000 volts by = 

Electrical Testing 
The only SAFE r.:iboratories o t 
Screw Driver 

7
½.. N . Y. c:ty. 

for linemen and s ~; •. 10 y, • 
all high tension work. 

Seml-eolt rubher losulalion bonded to metal by Elchemco proceu. 
Insulation cannot crack or work loose~ 

Rubber Insulated Metals Corporation 
SO Church Street, New York City, U . S. A. 

Distributed "~ The l·."/ectric Strvico Supplies Co., and 
other di• tributors 

Export DistribU!Qr. l11<ernationa/ Weotern Electric Co. 
i'm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

ftN...,1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111 111111111111111_i========,._-:"_.:_-_ 

Transmission Line and Special Crossing 
Structures, Catenary Bridges 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG 

ARCHBOLD-BRADY CO. 
Engineers and Conh'actcrs SYRACUSE, N. Y. 

..... u11m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111\11111i 

~llfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll II 

The Corporation Service Bureau 

;=!====-- •· •· ~:~:.~I!~~1;~T::;r;:::.:-·M· 
GENERAL OFFICES: 

Suite 1215, Ulmer Building, Cleveland, Ohio 
-

~JIJltllllltllflfllllflllflllfllllfllllllllllllllllllllllllllltllltllllfllllllflltlllllllltlllllltlllllllflllllllllllllllflllllllllllllllllllllllllllllltlllllllllF, 

.. l~igh~P~·;~;~~;-&-c::;::-;-··,===-~=-i 

Design and Construction of 

I 
Electric Railway•, Shop•, Power Station• 
125 East 46th Street, New York ~ 

Chicago Young■town Dalla■ § 
Lo■ Anrele■ Montreal Rio de Janeiro § 

.ntnmm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111111m111111111111111111111111111111111u11m11111111111~ 

!!IIIIWttllllllfltllltlUIIHIIIUIIIHlllltllllflllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllll,! 

Iii. SERV~;.~~?.~:[~~.~h;:OMY l==_i==_ 

- The Ju. H. Crosett Co. 348 Carl St. 
ENGINEERS San Francisco, Callf 

;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

"~•:~~:~::~::,:;:;:::~;·~~:~~:: .... 1 __ =-

Evcry Week 
i 

ium11111n1111111111111111111111111111111111111111111111111111111111111111w11111111111111111111111111111111111111111111111111111111111111111111111111111111111,~ 

rm1111111111111THEIIP~111EDWIAIRD11WlSH111S1ERVIICE11111111111111111111i 
= 50 Churcb St. Street R,u/way /ro•pection 131 State St = 
~ NEW YORK DETECTIVES BOSTON ~ 
; 111 Iii I LI/Ill 1111 11 111 1111 111111 1111111111 1 Ill I llll!lll Ill I Ill 11111 1111 11 11111111111111111111111/I I IIIII I Ill llll llltllllllt 11111111 IIIIIIIJ Ill 111 1 IIIJr 

{11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

§ When wrltlnr tba adverti■er lor Information or § 
§ price■, • 1111entlon of the Electric Railway § 
~ Journal would be appreciated. § 
~llltHIIHHIIIIIIIIIIIIIIIIIUlllllllllfllltlllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIUIIIIIIIIIIHIIUIIIIIIIIIIIIIIIUIIIIIIIIIIUJUff 

Be1lm1 
ear5 

7½0 Helix Angle 

Nuttall Silent Helical Gears 
are making Wonderful records 

They practically eliminate noise. 

They mi~imize vibration and that means they 
lengthen the life of the entire equipment. 

Wear is minimized to such a point that we 
predict mileages heretofore unheard of. 

If they cost you three times as much as they do, 
they would still make big savings in u'pkeep and 
renewals. 

Any road not using Silent Helical Gears should 
get acquainted with our trial proposition. You 
will want nothing else if you try just one set. 

Every Gear Registered 
All Weatinghou1a Electric & Mfg. Co. 
Di1trlct Offices are Salea ReDreaentative• 
In the United States for the Nuttall Elec­
tric Railway and Mine Haulaga Products. 
In Canada: Lymen Tube & Supply Co., 
Ltd., Montreal and Toronto. 

= 6 R.D.NUTTALL COMPANY 
y PITTSBURGH 9 PENNSYLVANIA 

ft111HIII IHIIIAIIHHll ltlllllllllllllflllHIIIIIIHlllttlllllllllllllllllllllllllltllllllltllllllUllll~IIIIIIIIIIIIIIIIIHHIIIIIHIIIIIIIJIIIIIIIIIIUUH61~ 
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CARNEGIE Wrought Steel 
GEAR BLANKS 

Made in a variety of sizes suit­
able for ecery purp · se. 

The standard blanks 
from which electric rail­
way motor gears are 
cut. Because of de­
mand, lea.ding gear cut­
ters carry Carnegie 
Blanks in stock. On 
your next order specify 
them by name. 

Carnegie Steel Company 
GENERAL OFFICES Carnegie Building PITTSBURGH, PA. 

15SO 

Service holds patronage-BUT 
you can't give them service until they ride 

The Vou1111gstown Municipal Railway Company 

Pe•• l:,•erer on 
within the one f 
..,..en (7) d•y• aa 

P••• muet be 
for ona (1) paue 

s 
22, (Incl.) 

I Rallway Company 
town for .a period c.f 
hia p:u.11 • 

r ftnd i4 eood onlv 

And you can only get them to 
ride by meeting competition. 

Some of the largest Electric 
Railways in the country are meet­
ing with much success as a result 
of selling ,v eekly Passes. These 
passes are sold at a set price, and 
the holder is permitted to ride on 
the cars of the Company for a 
week. It is easy to understand 
how this appeals to the people. 

There is no doubt that the sale 
of ,veekly Passes by your Com­
pany "·ould help you to solve the 
problems of modern competition, 
and increase your patronage. 

Globe Ticket Company, 112 N. 12th Street, Philadelphia, Pa. 
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Rattletrap Equipment 
The antique trolley equipment of yesterday is 

no more modern than the "makeshift" motor 
TRUCK converted bus. 

Passengers wont ride in rough-riding evil­
smelling buses any more than they will ride in 
''Toonerville'' trolleys-they expect a clean 
smooth ride for their money. 

MITTEN-TRAYLOR MOTOR BUSES are 
the most modern and up-to-date passenger car­
rying automobiles now on the market. 

MITTEN-TRAYLOR MOTOR BUSES are 
designed and built by men long experienced 
in the electric railway field, plus automotive 
engineers. They attract passengers. 

MITTEN-TRAYLOR BUSES ride smoothly: 
Operate economically and speedily; 
They are well ventilated; . 
Well lighted and COMFORTABLE to ride in. 

MITTEN-TRAYLOR, in a word, is a REAL 
PASSENGER carrying automobile-Built to· 
augment your trolley lines, increase your revenue 
and win for YOU the confidence and approval 
of the public. Write for descriptive Bulletin. 

Z7 

MITTEN .... TRAYLOR 
I N C 0 R P O R A T E D 

Clhiladelphi<L 

.._..,.,,111 .. u1111n111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111 ,..-..,-.r...,.f 
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All -S t eel 
Seat­

Rattan Spring 
Cushion. 

Best Seats for 

City Cars 
Interurban 
Lines 
One Man Cars 
Trolley Buses 

ELECTRIC RAILWAY JOURNAL 

THE NAME 

HALE&KILBURN 
Stands for Highest Standard in 

Electric Car Seating 

Write 
for 

Particulars 

· Best Seats for One 
Man Safety Cars 
and Motor Buses 

Hale & Kilburn Corporation 
American Motor Body Co., Successor 

Philadelphia 
New Y ork-Chicago--W uhington-A tlanta 

Big ones 
or 

little ones 

November 11, 19 

H &K Seats 
are 

Neatest 
Lightest 
Strongest 
Simplest 

Yet No Higher Price 

St. Louis Cars are 

• 

Quality Cars 
Safe Cars 

Econon1ical Cars 
Attractive Cars 

St: La\JiS Car Campany 
St. Lo'-lis, Mo. 

"TM l!irtApl.ace, l!Jl"-t:Ae S:ah!'!J Car" 
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Dossert 
Connectors 

ill a king solderless co1111ectio11s 2-u•oy, showi11g detail 

How You Can Save 
The Dossert Solder less,-: is • the standardized 

method of making electrical connections-because 
the Dossert Tapered Sleeve principle is the accepted 
method of giving better conductivity at the joint 
than in the wire itself. 

The Dossert 15th Year Book shows you the 
economy of using these connectors for all your 
wiring. 

~I-IIS~OOK 
;_ Dossert & Co. ;_!==--

: 242 West 41st Street 

1 
p REE New York, N. Y. = 

.11111111111111111111111111111111"11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111; 

!Htlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'. 

e = 
I ELRECO TUBULAR POLES 
I 
E 
~ I '"' •mu co«•/ / m«••),,=.,••• 

1 ::::.r!:i:~::-:;
0

~~;~:~~~:;~1it: 
;_e==,.: ELEC.TRIC RAILWAY EQUIPMENT CO. §'=:=_· 

_ CINCINNATI, OHIO ~ 

= New York City, 30 Church Street _ 
r.,111111111111111111111111111111111111111u11111111111111111111111111,11111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111G 

1mm111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

Peirce Forged Steel Phis I 
with Drawn Separable Thimbles i===-=-

v nur best insurance again■t insulator breakaie 

Hubbard & Company s 
PITTSBURGH. PA. ~ 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

rlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllh,,dllllllllllllllllllllllllllllllllllllllllllll::111111111~ 

1 Au:0MAT1c ~1GNALs ~r r ~ i 
~ Highway Crossing Bells -~• ~ ~ I Headway Recorders rn~ ·' ,-._ ! 
i NACHOD SIGNAL COMPANY, INC. i1 
i LOUISVILLE, KY. ~ § 

l111111111111111,111,1111,,111,,,111111,1111n11,1111,111,111111111111111111111111111_1111111111111111111111,1111111111111111,1111111111111111111111 111111111111, .. ~ 

!JIIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIII~ 

-L 

.... 
, .. 

I 
I 

Long-Lived, Overhead 
Th11 .engineers who selected Bat.es 

E~pandrd St""I Poles ror thh lnstal­
latlon had very deflnlta reasons for 
their choice. 

Bates pole, are stron&: when ■et 1n 
concrete they are not subject to rust, 
rot or corrosion below ground: perl­
odlo painting II cheap and absolutelJ' 
protects the pcle above &round. 

Bates polea are good for I Hfe of 
fifty years. at a conservative estimate. 
With ell their advantages, Batea Steel 
Poles now coat Jeu than any other 
type of poles tn equivalent sizes. 

The line shown here Is part or the 
recent eiectrlflcatlon of the N. Y.,. 
N, II. & II. near Hartord. Conn. 

Catalol11't• and data on raaued. 
Bates Expanded St.,.J• Truss Co. 

208 So, La Salle St., Chlcaso 
Dilltrkt 0f!lc81 In all Principal Ci!I.•• 

i 

f.lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllll4111111muu,.,,,,. ... ,,.,.,,.,,,111ll'r. 

:!lllllllllllllllfllllllllllllllllllllllllhllllllllllllllllllllllllllllllllllllll,hlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllt. 

1=

1 ~::~}~~:f :f ~::! I 
AND CABLE 

~ Reg. u. s. Pat. omca PAPER IN SULA TED 
~ Galvanized Iron and Steel UNDERGROUND CABLE 

I===_ ,.,~:~::~iti}is~!;;;.:::s _=:==-

Boston, 176 Federal: Chicago, 112 W. Adams: 
Cincinnati, Traction Bldg,: New York, 233 B'way 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

!!IIIIIIIIIJJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIO., 

I ~~~~~~~~~:~~~~~~~~~:: I 
!i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJlllllll!i 

I (• ~i~~;;;i~!i~i~;~: I 
fi11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mu11111111111111111u11u11u11H 
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American 
Rail Bonds 

I ~~~ STATES " 

====~===:=_§ TWIN TERMINAL : 

~ ~~~D I I Aro Weld and F;;_;; I 
= -

! ~~~ican Ste~~~:~; I 
i ! 
• f.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111uu11111111i 

~1111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111r11111111111111111111111111111111111111111111111111111111111111 1.: 

i ~A~~~2~;80LL~~A~!~ I 
1 ....... ~.i~:~~~~= ...... :.: ......................... ::::::.:::.:: ..... J 
1!,IIIIIIIIIIIIIIIIIIIHUIIIIUJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIUlllllllllllh~ 

i==_i ~~9.a2~y L~!!,Y ,
1
1 

Flood City Mfg. Co., Johnstown, Pa. 
~HHUUHIIIIIIIIIIIIIHIHIHIIHIIHIIIIIIIHIIIIIIIIIIIIHIUIIIIIUIIUIUIIIHJHIJIIIIHIIIIHUIIIIIHIIIHIIIIIIIIUHUH1111111tlllllllllll111HHIHUi 

t1111111111111111n1111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111111 111111111111111111111111:: 

Standard Underground Cable Co. 
l'tlanuf8"turert1 of 

Eleetrle Wlf'ff and Oablee of all kinda: 
al.., Oabh, Tennlaala, .iunetlon Bou•. ete, 

Booton Phll1delpbl1 Plthbursh Delroll N"' York 
San J'r1nchoo Chlraso w .. hlninon St. IA>ul1 

r··-·-~·---·--·-·-·-~-~-· 
I 

I 
I .. .:.~-·-·-~·~ .. --·-·-.. ~-·--

International Creosoting 
& Construction Co. 

Galveston, Texas 
Plant-Texarkana Beaumont 

MONEY SAVERS TO RAILWAYS 
Treated railway ties, poles, piling, 

See 

bridge timbers, etc. 

our full page advertisement 
in last week's issue . 

:i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1 

~1111nnu111111n11111m111111111111111111111111111111u1111111111111111111111111m111111m1111111111111111111111111mmm111111111111111111111111 

I 

:=1 INS ULA TED WIRES AND CABLES 
JOHN A. ROEBLINC'S SONS CO., TRENTON, NEW 

~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

gm111111mn1111111111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m 

-====_;==!:' R~:~~~&~g;~RS CARBON and METALLIC ARC GENERAL WELDING 

Rail Welding and Bonding Co., Cleveland, O. 
:i1111n111111111111111111111111111111111m11111111111111111111111111111111111111111m111m,11111111111111m11111111111t1111111m11111111umum 

gnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllltflllllltll 

§ Rnf'>~1,o Iron Works Ajax Forr;e C'onu>llOJ' 
§ Eatablllhed 1881 E1ubllab 1883 

. ;_- RAMAPO AJA~cc!;,~RPORATION 

HILLBURN, NEW YORK ! Chicago New York Superior, Wis, Nlas::ara Falla, N. Y, 
- Automatic Return Switch Stands for Paasinr: Sldiun 
~=- Automatic Safety Swti.ch Stauds 

Manganese Construction-Tee Rail Special Work 
511111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111 
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! I 
THE INDIANAPOLIS SWITCH. & FROG Co., SPRINGFIELD, OHIO a , 

··~ )ft ~_e 
Indianapolis Economy Products That Make Dollars "Grow~' ~~ 

, l f • •'9 ~": 
Indianapolis Solid Manganese: 

Frou. Croseinp, Matea and Ton~e--ewitche1. SUJ)er-qualit:, 
material. Par-excellent deeigna. Givee mall7 llvea to one. of 
ordinary construction. and when worn down, CAN BE RE­
STORED b:, INDIANAPOLIS WELDING. 

Indianapolis Electric Welder: 
Effldent, Rapid, ECONOMICAL, Darable. Price $2,00 (per 
dllJ' lor three b:mdred daye) thorourhl7 dependable ever:, da:, 
In tbe :,ear, upkeep about 75 cents per month. LAST A LIFE 
TDIB. 

Indianapolis We/,ding Steel: 
Fluxated heat treated Metal Electrode&, ln1ure Uniform De­
pendable Welds that are from 75 per cent to 100 per cent more 
efficient. than the "MELT," from the same Hllrh Grade baoic, 
stock, untreated, 

lndianapoNs Weld~ng Plates: 
Eliminate "Joints" and "Bonds" In Street Track. Hieber ID 
Strength and Conducthit:, than the unbroken Ra.II. Installed 
according to instructione, have proven THOROUGHLY DE­
PENDABLE, during 10 YEARS of "Time and Usare" TEST, 
ExtenBiveJy used in 48 STATES and COUNTIES. Recoruued 
aa paramount MAINTENANCE ELIMINATORS. 

Indianapolis Welding Supplies: 
CABLES, HELMETS, LENSES, CARBONS. 

Turntables: 
Ba.II-bearing, for ash-pits, atorage yards, etc. 

Indianapolis "Economy" Products 
are Pre-emlnentl:, "Mone:, Savers," YES-"lllone:, Makers" 
Electric aailwa:,•. 

for 

r 
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1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

THE BABCOCK & WILCOX COMP ANY =======i==-ss LIBERTY STREET, NEW YORK 

Builders since 1868 of ~--~ Makers of Steam Superheaters 
Wat er Tube Bo i I er s /4 since 1898 and of Chain Grate i= .. 

of continuing reliability S t o k e rs s in c e 18 9 3 

BOSTON. 49 :~:=~:;;FICES DETROIT, Fo:R::~:~FFICES i======_~-

PHJLADELPHIA, North Amer:lcan Building NEW ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building HOUSTON, TEXAS, Southern Pacific Building 
CLEVELAND, Guardian Building DENVER, 435 Sevente .. nth Street 
CHICAGO, Marquette Building SALT I;AKE CITY, 705-6 Kearns Building 
CINCINNATI, Traction Building ,voRKS SAN FRANCISCO, Sheldon Building §==-

ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 
'l'~csoN, ARIZ., 21 Ro. I-tone Avenue Bayonne, N.J. SEATTLE, I,. C. Smith Building § 
P'lRT ,voRTII, TEX., Flatiron Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 §=== 

HONOLULU, H. T., Castle & Cooke Building SAN JOAN, PORTO RICO, Royal Bank Building 

IIIPIIHUHIIIHlllffllHHIIHIIIHIIIIIHHIIHtllllllllllllllllfflflHIHIIIIIIUllttfllllllllllHIIIIIIIIIIIIIIHIIIUHIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIUIUIIIIIUIIIUIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIHIIIIJIIIIIIIIIHIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIUIIIIUIIIJIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIHHIIIC: 

IIIHUIIIIHIIIIIIIIIIIIIIIIIHHIIIIIIIHIIIIIHllllllllllltlllllllflllllllllllllllllllllllllHIIIIIIIIIIIIIIIIUtlllllllllllllllllllllllllllllllllllllf ,-. 

High-Grade Track 
Work 

SWITCHES-.MATES-FROGS-CROSSINGS 

COMPLETE LAYOUTS 
IMPROVED ANTI-KICK BIG-HEEL SWITCHES 

HARD CENTER AND MANGANESE 
CONSTRUCTION 

New York Switch & Crossing Co. 
Hoboken, N. J. I 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111• 

·•m• ~-~!,~°!!!!! ~!1!!1::8 
"'"'_ I 

.... "••<>-~=-~ .. _ .... ,. WriW '"' ··-· I 
'JH E (7.NTON QILVERTGSILO (~ 

JIP.,iLl,ACnJa.&«5 
C,..NTON.QHIO,U.S A. 

111111111111111111111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 
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SPECIAL TRACKWORK 
Of the well-known WHARTON Superior Designs 

and Constructions 

Steel Castings 
Converter and 

Electric 

Forgings 
Drop Hammer 

and Press 

Gas Cylinders 
Seamless 

Steel 

Wm. Wharton Jr. & Co. Inc., Easton, Pa. 
(Subsidiary of Taylor-Wharton Iron & Steel Co., 

High Bridge, N. J.) 

ORIGINATORS OF 

MANGANESE STEEL TRACKWORK I 
jlllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllF. r .... -............................................ -.... 00 .......... ~ .... oo .......... - •• - ......... _ .. _ .. l 
II ~ ~-;?.:l" ~ ~ I 

•= NATIONAL FIBRE & INSULATION CO. :- ~ 
1 1 Box 42-1, Wllmlnpon, Delaware -' § 

11uuuum1,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111C 

F1>"S.TEft:"-·slJPERH.EAfER·s··1 
A neceHity for turbine protection, engine cylinder economy and utilization of superheat for all ita benefit• I 

POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK 
-- Pl>U-lpbu PIUabur.-b S:anau Cl~ Dallaa 1.,'bic31ro S&n l'l'andaco Loodoa, ... 

ffllfflN9NU,lntlllllllllllllflHltftfJIIUHIUlflHIUlllfllHHIIIIHIHRHIIIIIIHlllllllllllllllllllllllllltllllllllllllllllllllllllllll ll lllllftllllllllllllfllllllllllllJlllllllllllllllHIIIIIIHlll111111HllllllllllllllllllllllltlllllllllllllllltflllllllllllllllltlflnllllttUIHIIIIHtlllHIHIIIIJ■Ht,; 
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! ~::!s!::p:r Rattan 
I 
;;; 

For 60 years we have been the largest im­
porters of rattan from the Islands in the 
Indian Ocean. It is therefore to be ex­
pected that when Rattan is thought of our 
name, "Heywood-\Vakefield," instantly 
comes to mind. 

Follow that impulse and write us when m 
the market for: 

High Grade close woven Rattan Car Seat 
..... \Vebbing, canvas lined . and unlined, m 

widths from 12 in. to 48 in. 

High Grade Snow Sweeper Rattan m 
Natural and Cut Lengths. 

High Grade Car Seats, cross or longi­
tudinal, covered with Rattan, Plush or 

;?l:eather. 

HEYWOOD-WAKEFIELD r Fact~~;1;:Mm. 
= Iteywood-Wni<etleld Co.. Heywood-Wakefield Co. 
§ 516 West 34th St .. New York 1415 Mlc::i:,c:,n Ave., Chlc~,lO. 
§ E. F. Boyle, Mooadnock Bldg., San Frnnclsco, Cal. 

:==:== F. N. Grigg, 630 Louisiann Ave .. Washing-ton, D. C. 
Railway and Power Engineering Corp., Toronto and Montreal. 

G. F. Cotter Supply Co .. Holll!ton. Texas. 
~Jfllllllllllllll111Ul'Hllllllllllllltllllf1111111Jlllllllllllllllllllllll~llllllllllll11111111111111111111111111111111111flll11Ult11flll0111111111Ufllllllllli 

1""" "'""111 ...... .,., .. ., .... .,"'"'"""""""""'"""'"""""""""""lll""'""III"" .. ., .... "'., .... .,"'." .. "'"""'""""""" "•·. 

I ' We m~ a!ty of 

I ELECTRIC RAILWAY 
LUBRICATION 

i! We solicit a test of TULC 

i_~= Th:~:;::,::~•~:::::aHng Co. I== 

Cleve1&n1, Ohio 
5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i11111111111111111111111111111111111111111111111111111111111111ii 

l====:! .............. ~i]~~::::·:~ ... :·:::·~-................... ~ .. l_:=====s 

Electrical Machinery, Steam Turbines, Steam Engines, 
Condensers, Gas and Oil Engines, Air Compressors, 

E Air Brakes = 
i5111r1111111mflllllltlUUIIIIUIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1'1111111111111UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII?. 

~11111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111111111111111111111111111111111111•1111111111111nru 

I ...... ::::::::·· ...... - -! -~:::::: .. • . .. :::~::::::~:··~:::.-.. ·.·~ ! 
l111 .. 11111 .. 111111 ........... .,., .. .,,,11111111un111111 .. 11111111111111111111111 .. 11111111 .. m .... 11111•11 .. 11•111111111111111 .. 111111111111111111111u111111111 

g111111t11IIHIHIHlllltlltlllllltllllltlltuttllttlftllHIIIIIIIIIIIIIIIIIIIHIIIIHIIIIIIIUUlllllllllllllllfHIIIIUllfltlttllt11UllltlltlllUIIIIIIIIIIHnt~ 

! I 
I 
~ 
~ 

I 
I 
~ 

l 
Refinish Your Rolling Stock I 

Save 50-80 per cent Labor Cost!. On handy man with 
"Spraco" Paint Gun easily outstrips 4 or 5 brush painters. 

Get a "SPRACO" Paint Gun-Compare Results 
S end Today f or "Spraco" Bulletin P-71 

--~~,., Eng!~!!! Co. ~--,~al 
SPRACO ' ' FffllOUCTS SPAAC ~~ - DUCTS 60 Hi&h St. I Boston, Mau. § = _..,.. = 

~Hlllllllllllflll:1::::,:11,u11111111111111111u1n11111111111111111111111111111111111111111111111111111m111111111111111111;~;;;,:m,1111111111t1Ki 

r~;;;~·~~;~;~·;;~;;;~-~-1 

I GNd< ◄02h., bm p,o~d by ,.,, th, mo,t •~•omiool ood I 
§ ■atisfactory brush for standard s lotted commutator railway 

'=-===- motors in both city and interurban service. One of a series of , tandard railway moto r brushes. 

i=

1 ~~k~~i~t gy:?~~~ 
CLEVELAND, OHIO SAN FRANCISCO, C AL. : 

i,111111111111111111111111111111111111111111111111111111111111111111111111111111111mm111111111111111111111111111111111111111111111111111111111111111111111111111'f. 

11."UIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIU;111111111n1111mu111111111111111111111:11111111111m'! 

~ ! 

!_:_. li)f:~iii:~¥;~iiri~~~i~f ! .. = 

Cameron Electrical Mfg. Co., Ansonia, Connecticut 
~ ~ 
n111111n1111111111111111111111,1111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111 .. 

~IIIIIIIIUUUIUUHIIIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUQIIIIIIIIIJIIIJIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIUIQIIWJaf 

! E 

~ BUCKEYEJACKS i 
~ i = = i high-grade R. R. Tracie and Car Jades. j 
-_i==- The Buckeye Jack Mfg. Co. i-

Allimce. Ohio 
F...mmll''11111tlllt1111111111111111Ultllll111110lllllllllllJIIIIIIIIIIIIIIIIIIIIIIIHIIIIIUIIUIIIIIIIIWtnmu111uu1u1mmmttmn111J1tN1Hlui 
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I Difference ~=~dvertising 
Is the 

Difference in Men 

The differences in advertising are the 
differences which exist in men. 

Just as some men are strong and virile 
and interesting, so is some advertising. 
And just as some men are ineffectual and 
weak and boring, so is some other adver­
tising. 

"Does it pay to advertise?" It pays 
those men who are keen enough students of 
their public to make it pay them. It pays 
those men who are truthful, sincere, 
interesting and believable. 

It pays the men whose product deserves 
the payment, whose brains are keen enough 
to organize for success and judge enough of 
the human mind to know how to tell their 
story with sincerity and interest. 

Published by the Electric Railway J oumal in co-operation 
with The American Association of Advertising Agencies 

;; 
,dVlllltlltlllllllllHUllltlltllllltllllllllllllllltUlllltllllllllllUIUllllltllllllllllllllllllltlllltlllllllllllllllllllllllllllllllllllllllllllllllllllllnii1 

11111111111111111111111111111111111111u111111111111111111111u1111111111111111111111111111111m111111111111111111111n11111111111111111m1111111111t1111mmir 

' ~. THAT HOLD" I 
Turning Boring Planing '== 

Threading Knurling 
Cutting-Off and Side Work I 

~=====:== BROOKL~:,;!: ~!~;~! Pt:op~J~IDCAGO i===-===_• 14 3 Rlcbardl St, 14 3 Vulcan SL. 114 3 W. 12 0 SL. 

~.11111111111111111111111111111111n111111111111111n.11HIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllll1li 

'IIHIIHIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllt 

Com\llY .A'i!!Pi._fa ... t4-~ .. l•r f Rf t~:: _'.===_! 

:....ll'.::l!!!a., Rooke Automatic 
Register Co. 

= Providence, R. I. ~ 
F'dutlllHlllllllllllffllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

:!1HIIININMIBHMMNH1,1,JUfUUIHl111111111111111111NllltlllllllllllllllllllllllllllllllllllllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII''~ 

:===_'. Mnnufartnred by elertrlcal endneera who w•JJ•P'.l"'°'• I=:== 

u ndcir~tamt your insulatin2" vroblemg nnd render ;a 

Intelligent •e.-•1<1'. No ted for uniformity and quality, lt will p ay 
! you 10 &"et in tourh w 1 t h = 
I The Sterling Varnish Co., Pittsburgh, Penna. ! 
i'n11mm1mu1111u1111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111u1111111111111111111111111111111111i 

,111nm1111111111111111111111111111111111111111111111111111111111111111111111,1n1111111111111111111111111111111111111111111111111111111111111111111111111111111111 

HAULING 
AND 

HOLDING 

1i 

T HE Tribloc not only lifts and lowers-it hauls and 
holds. Suspended from roller-bearing steel plate trol­

leys, mounted on overhead I-beam trackways, it may be 
made to serve a complete bay, floor, or building. The 
security of its mechanism lowers the load accurately into 
place at lathe, forge, or press-and holds it steady there. =-• 

Write for information on any type or rapacity to 40 tons. 

FORD CHAIN BLOCK co. 
2ND er CIAMONC STREETS PHILADELPHI-"• PA. 

OVCR·SCAS RCPRCSCNTATIVC 

AWED MACHINERY COMPANY Of AMERICA 
SI C.NA.MB[ftS ST. NCW YOIIIM..U. So.A., 

l"Aftt• •t11u ■ eEL..■ TURIN ■ARCELONA fllO DE JANEIRO 

FORQ~·1n,nL04 
2210-D 

:immt1111111111111111111111u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111u11 

THE WORLD'S STANDARD 

"IRVINGTON" 
Black and Yellow 

Varniahed Silk, Varnished Cambric, Vaniiahed Paper 

Flexible Vaniiahed Tubing 
lnaulating Varni1he1 and Compound, 

l==-= · Irvington ~::::o~, t. ~~sulator Co. 
Salu Representatives in the Principal Cities 

Irr-O-Slot Insulation 

'f.'1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11r. 

~11111111111111111111111!:illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllrllllllllllllllllllllllllllllllllllllllllllllllllllllll I! 

I======_: t..,, pJ~~~T~~ ~~~Joi ~~~ 
So"'~~ ELECTRO-PNEUMATIC p,-.'1-~ = 

DOOR OPERA TING DEVIC I 
511111111111111111111111111111111111111111111111111111111111111n11 1111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111~ 

:::!IIHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIWll°4! 

§ Tickets and Cash Fares. § 

I CLEV~;~~~~!~~;:~~OH!O ! 
§ Preaton Ontario § 
fJIIIIIIIHIIIIIIJIHlfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfilllllllHIIIIIUllllllllllllllll111111111111111111111111111111111llftlti • 
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~uuummuu11111mU1llllllhU11u11111Ullllllllllllllllllllll UlllllllllllllllfUUIIIJJIUIIIIIIUIIIIUUIIIIIIIIIIIIIIHIIJIIHUIJRUUIUWllllt 

I ~t~I lir-~ i I usE LE CA~:o~:~:::oN BRUSHES I 
~ = I I 

i COST LESS PER CAR MILE ; 

= -I W. J. Jeandron I 
~ 345 Madison Avenue, Nev; York I 

-

__ i_~.- Pittsburgh Office: 634 Wabash Bid,!. ,, 
~ San Francisco Office: 525 Market Street 

Co.uadlao Distributors: Lyman Tube &: Supply Co., Ltll., 
, § ,Uootreal and Toronto ~ 

6 E 
l!llllllllllllllllllllltlllllllllllllllllHllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllfllllllllllllllllllllllllllllllUIIIDIHIIIIIIIIIIIIIUllli 

gu11111111111111111111111111111111111111111111111111111111111111111mmm111111111111111111111omttlllHlll1IIIIIIIIUlltlllUU1JtlllutlHIUllll1 1111fl1u1 

= •••• = 

~ -=--=-~ ~ 

I A"-..~~-- :~~ I 
B~INGS I 

che_apesf. bul eve ~ 
~ 
~ 

! ;_~=-

= 
i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111r-

~IIHIIIIIHJllUIIKUIIIHIJIIIIIIIIIUIJlllllllllllllhllllllllllllllllllllflUUlllllllllllll111111111111111111111111111Ullllllllllllfllllllllllllllllllltlll'i 

1 R~'-WA'( u~,._, ... ~ coMPAtd~ 1 
g Sole Manufacturer11 § 
ii "HONEYCOlllB" AND "ROUND n:T" VENTILATORS E 
ii for Monitor and Arch Roof Cars, and all classes of buildings: § 
ii also ELECTRIC TllERlllO"IETER CONTROL E 
ii of Car Temperatures. § 
~ 141-ltn WEST 22D ST. Write for 1328 Broadway ~ 
ii Chicago, m. Catalogue New York, N. Y. E 

i,11111111111111111111111111111111111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u~ 

r=PR'O}i~ijCE"'"":;:~~;~::· ..... , 
==-~ The Consolidated Car Fender Co., Providence, R. I. 

Wendell & MacDuffie Co., 61 Broadway, New York 
§ Genrral Salt'S Agents 

~lflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\Ullllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllll~ 

lllltllllllllllllllllllllllHIIIIIUHIIIIIIIIIIIHIIIIIIIIIIHltlllll1IIIIIIIHIIIIIHUHtlUIIIIIIIHHHIIIIUIIIIIIUIUHIIIIIIIIIHIIIIIIIIIINIIIIIIMalP~ 

j JOHNSON gh!:e;:;11 

I The best ~h~!~:t:nblt:e market. 
=_§:_ Can be adlusted by the conductor to 

throw out a varying number of 
coins. necessary to meet changes ln 

I ··:-.. ~~:;; ..... ·-:,~..... ii~~~iiisri 
~== JOHNSON FARE BOX COMP ANY ~=-= Raveruwood, Chicago, Ill. 
5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. , .. , ... ,.,_,_ ............... ,-.. , ... , ... , ... ,;·::;;~~~~:;--'"'" .. 7 

:==!=======: ~•:~; v,a;:;•u:,:::.~;~:,:;';,j ' service on street and city system. 

Complete line of registers, 

~==i_~ T~~I:;erna:~~:~•!~:~::~:~ i===; 

15 South Throop Street, Chicago. lllinoia 

?.u1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111n11nmmnti 

:JllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllftllllllltllllflllllllllllllllllllllllllllllllllllllllllllllHIIIUIIIIIIIHIIIIIIIIIHJIHIHHr,:: 
§ l':I.Y.('TRIC HEATER EQUIP,\IENTi,i Address All § 

I ,;%~!t,I 
~ Literature on ! 
E TUKIUfOi,iTAT l,'ONTROL Ki,LJPMK..,'111 Requut § 
~1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i; 

!!IIIIIIIIIIIIUIIIIIIIIIIIIIIIIUIJIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIUIIUIIIIIIIIIIIIIUftfWUtllt'. I SAMSON SPOT WATERPROOFED TROU..EY CORD I 

I M ... • , -· .... .,~:.:::-~ •~:;:,; ';!;, -~·~, - I 
Oaretul~,.:;r,:ct:'d ~~o~".iWo~~la!fi';' ~in: 1law1. I SAMSON CORDAGE WORKS, BOSTON, MASS. i 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111111111m11111ir•n11n1;; 
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~ 1111 

--------------------------------------------------, 

SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNI'I'IES-EQUIPMENT 

UXDISPLAYED-RATE PER WORD: 
.eoiition, Wonted. 4 cents • word. minimum 

'l 5 cents an in&ertlon. payable in advance. 
Politioni l'acont and all other clauUlcatlons, 

8 cents a word. minimum charge $2.00. 
Proao,ali, 4C cents a line an insertion. 

POSITIONS VA CANT 
WANTED a good secretary also superin­

tendent of a hydro-electric Interurban 
railway company. This Is said to be the 
second best Iron mining district in the 
United States. Don't lose time but come 
at once. Room 1, First National Bank 
Bldg., Iron River, Mich. 

POSITIONS WANTED 

AUDITOR or assistant. Eighteen years of 
experience In electric railway, light and 
power Industry, Middle \Vest preferred. 
PW-475, Elec. Ry. Journal, 10th Ave. at 
36th St., N. Y. 

ENGINEER of way and structures, eight 
years in present position In charge of 
design, maintenance and construction, 
also electric welding work with fully 
up-to-date company operating electric, 
railway and gas utilities; age 40, mar­
ried: best references. PW-•12, Elec. Ry. 
Journal, Old Colony Bldg., Chicago, Ill. 

• 1111111111111111111111111111u11111111111111111111111n1111111111111111111111111111111111111111111111111~ 

3000TONS 

60 lb. Relaying Rail 
A.S.C.E. Section 

and Angles 
At Girard, Pa. 

Buffalo Housewrecking 
and Salvage Co. 

Buffalo, N. Y. 
= = ":,IIIIIIIIIIUIIHllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllla°' 

~==.'·-"'~~~i~i~~~~~i~": .. _ .. _i; GRAND RAPIDS RAILWAY COMPANY 
'12 Ionia Ave., N. w .. Grand Raolds, Mich. 

-.,u,11111111111111111111111111111111111111111n111111111111111111111111111111n11111111111111u111111111117 

INFORMATION: 
Boz Number, tn care 'lf eny or our offices 

count 10 words additional in undisplayed ads. 

Di.reount ot I 0% tr one payment is made tn 
advanr8 tor tour concecutivti insertion1 of 
undisplayed ads (not Including proposals). 

POSITIONS WANTED 

MR. MANAGER-This Is the age in which 
practical experience Is of vital Impor­
tance In the Electric Railway Industry. 
Are you In need of a capable, practical 
experienced superintendent of transporta­
tion who Is capable of taking over de­
tails and handling same In a manner 
that would be a credit to your property? 
Successful In public relations and recog­
nized as an economical operator. At pres­
ent with a large property but desire a 
change on account of personal reasons. 
Very successful In handling labor and 
have made a study of safety work. A 
proven record of 18 years on city, sur­
burban and Interurban properties with 
high grade references from leading men 
In railway field Is back of this ad. Would 
prefer a large city and suburban prop­
erty that requires careful attention. 
PW-470, Electric Railway Journal, 
Leader-News Bldg., Cleveland, Ohio. 

•1111111111111111111111111111111111n111111111111111111111111111111111111111111111n11111111111111111111111t,:; 

New Motor Repair Parts 
IMMEDIATE SHIPMENT 

We have in stock virtually every part 
necessary to complete all of the types oI 
non-interpole motors. They are new and 
were manufactured by either !he Westing­
house Company or the General Electric 
Company, They may be purchased at 2.; 
per cent less than the maoufa.cturers pres­
ent prices. 
Send your orders to us and deduct 25 per 

cent from the current quotations. 
What hav~ 11ou /or saler 

TRANSIT EQUIPMENT CO. 
Cars-Motors 

601 Fifth Avenue, New York. 
t'n11111111111111111111111111111111111m111111u1111111111111111111111111111111111111111111111111111u11 ,. 

DISPLAYED-RATE PER INCH: 
1 to 3 inche,, ••• , •.. , •.••• $4.50 on Inch 
4 to 'l inches •.••••.••••••• 4.30 an inch 
8 to I 4 Inch•• .... ,.,.,.,... 4.10 on inch 
An adt1ert'Uing inch ts measured vertic1.lly on 

one column, 3 columns-30 1nch6-tO a page. 

E. R. J. 

POSITIONS WANTED 

SUPERINTENDENT with successful record 
as statistician and operating head, ex­
perienced In Interurban, safety car and 
bus operation, can get desired results, 
satisfactory relations with present em­
ployer, personal reasons for desiring 
change. Address, PW-469, Electric Rall­
way Journal, Leader-News Bldg., Cleve­
land, O. 

WORKING barn foreman desires position. 
Can do any kind of wiring, wind arma­
tures and controller repairs; 12 years' ex­
perience. PW-463, Elec. Ry. Journal, 
Real Estate Trust Bldg., Phila., Pa. 

fllllllllllllllUIIIIIIIIIIIIIIIIIIUIUIIIIIIIUIIIIIIIIIIIIIIIUIIIIIIIUHIIIIIIUIIIIIIIIIIIIIIIIIIII~ 

l Rw~::~~~~i~:s I 
- 10th Ave. at 36th St., New York City. -
~11111111111111111111111111111111u111r11111111t111111111n11111t111111111111111111n111111111111111111111~ 

,11,111,11H11111111111,111111rr111,111111111111r111n1111111111,11111111111111111111111111111111"1111111r~ 

I "The :~f ;;~d@le I 

I ~f1s!!:5 l 
l ......... ~~!if~::~~~: ' Z 115 Railway Exchonsa BldJr., St. Loulo 

IS IS i'lnt l'o"ot'l Bonk BldJr, Plttsbnrsh 

Wri" or u>ire when in the market 
i_::· to BUY or SELL 

Pl•u• Montton tblo Publication 

=-on1111111111111111111111111HUIIIIIHIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllltlllllllllH• 

rllllllllJIIRIIIIIIIIIIIIJIUIIIIIIJIIIIIIIIJIIIIIIIIIIIJIIIIIIIIJIIJIIIIIIIIIIIJIIIIIIIIIIIIIIIIJIIIIIJIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllll:UIIIIIIIIIIRl~IIRIIIIUIIIMIIIIIJlli 

ii i 
I The Searchlight Advertising in This Paper I 
i is read by men~whose success depends-upon thorough knowledge of means i 
ii to an end-whether it be the securing of a good second-hand piece 'of ap- § I paratus at a moderate pric~~~ •;;;~r;;~~;yee. I 
i of dthis is th~ bv

1
aridety of dthfis jourhnal's Sh<:archlight ad~. \Vbith_out a dconstahnt ;.,; 

- an apprec1a e eman or sue mac mery or services, y its rea ers, t e i market place which these ads represent could not exist for any length of time. i 
I Are you using the Searchlight Section? I 
z = 
§ ~ 
.... lffMttfmffllflmn11mmn111111111111n11HIHIIIIIIIIIIJIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINlllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnl11111111111111111u1~ 
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WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 

Names of l\lanufacturers and Distributors Advertising in this Issue 

AdHrtlsing, :Street Car 
Collier, !tic., Barron G. 

Air Ueeeh·ers, .c\ftercoulers 
Ingersoll-Rand Co. 

''E·~e~~~rc ~~;~Ice Sup. Co. 
Ohio Brass Co. 
Standard Steel Works Co. 
Wcsuoghousc E. & .M. Co. 

Armature Shop Tools 
Elcc. Service Supplies Co. 

Automatic Return Switch 
:Stnnds 

Ramapo Ajax Corp. 
Aulomatlc :Snlely :Switch 

:Slands 
Ramaµo Ajax Corp. 

Axle• 
llcmis Cnr Truck Co. 
Standard Steel Works Co. 

A.B~~s cc:r ~}~'\;'! Co. 
llrill Co .. The J. G. 
Camcglc Steel Co. 
St. Louis Car Co. 
Westinghouse E. & 111. Co. 

Axle iSlruighteners 
Columbia 11!. W. & M. I. Co. 

llabllltt Metal 
Ajax J\letal Co. . 
More-Jones Ilr. & :Metal Co. 

llahlJIIUng: llevlrt'S 
Columbi:i 111. W. & M'. I. Co. 

llmh,e• nntl lluttono 
Electric St>rvice Sup. Co. 
Intrrnat'I Register Co .. The 

Batter\..,, llry 
National Carbon Co. 

llenrlngs ond llenrlng llletals 
AJnx Metal Co., 
Bemis Cll.?' Truck Co. 
Columbia 111. W, & JI!. I. Co. 
General Electric Co. 
Gilbert & Sons, B. F. A. 
lllore-Joncs Br. & Metal Co. 
St. Louis Car Co. 
Westinghouse E. & 111. Co. 

llearl ngs, Center and Roller 
S ide 

Stucki Co., A. 
Jlenrlngs, Roller 

Stafford H,olicr Dearing Car 
Truck Corp'n 

Urll• and Gongs 
Brtll Co., The J. G. 
Columbia 111. W. & 111. I. Co. 
Consolidated Car-Heating Co. 
Electric Service Sup. Co. 
St. Louis Car Co. 

Benders, Rnll 
R11ilway Track-work Co. 

Ilollers 
Babcock & Wilcox Co, 

811
~!~:np~~~f 111 Wire Co. 

Electric Service Sup. Co. 
Indianapolis Switch & Frog 

Co. 
Ohio Brass Co. 
Rall Welding & Bonding Co. 
Railway Track-work Co. 

Honds, R11II 
American Steel & Wire Co. 
Electric Set'Vlce Sup. Co. 
General Electric Co. 
Incllanapolls Switch & Frog 

Co. 
Ohio BraSB Co. 
Rall Welding & Bonding Co. 
Westinghouse E. & 111. Co. 

Ilnok rubll•her• 
111cGraw-Hlll Book Co .. Inc. 

nrnrkets and Crnss Arms 
(See also Pol"8, Ties, 

Posl6. etc.) 
Batee Ex!'. Steel & Tr. Co. 
Electric Ry. Equip. Co. 
EIC<'tric Service Sup. Co. 
Hubbard & Co. 
Ohio Brn•• Co. 

nrake Adjusters 
National Ry. Appliance Co. 
Weetlnghouse Tr. Br. Co. 

Benke Shne• 
Amer. Br. Shoe & Fclry, Co. 
Barbour-Stockwell Co. 
Berni• Car Truck Co. 
Rrlll Co., The 1. G. 
Columbia M. w. & llf. I. Co. 
St. Loui• Cnr Co. 

Brnk••· nrnke Systems and 
nrnkP Pnrh 

Allls-Chnlmers lllf,:-. Co. 
BemlR Car Tru~k Co. 
Rr111 Co .. The J. G. 
Columbia 111. W. & M. I. Co. 
Genernl Electric Co. 
Nnt.!nna1 Rrnke Co. 
Safrtv Cnr Drvl~es Co. 
St .. Lout• Car Co. 
Wrstlnghou•e Tr. Br. Co. 

RroomA, Tmf'k, ~lN'I or Rnt .. 
t.nn 

Amer. R:ittan & Reed lltfg. 
Co. 

Oru.;i,hMI. <'sarhon 
General El..,,trlc Co. 
:rean<lron. W. J. 
Le Carbone Co. 

National Carbon Co. 
Wcstinghou•e E. & M, Co. 

Uru~hes, Graphite 
.National Ca1·bo11 Co. 

Rru~hes. \Ylre Pneumatic 
Ingersoll-Hand Co. 

Brush llalder, 
Anderson lllfg. Co., A. & 
J. 111. 

Columbia :d. ·w. & 111. I. Co. 
Uuses, Jlotor 

hrill Co., The J. G. 
Jllltten-Traylor Incorporated 
Republic Truck Sales Corp. 

nus .. ~eats 
Hale & Kilburn Corp. 

Hushini:s 
Nat'! .l<'ibre & Insulation Co. 

Bushings, Cose Hardened and 
. \langnnese 

Bt·mis Car Truck Co. 
Brill Co .. The J. G. 

Cnbl•• (See Wires and 
{'ables) 

Cnmhric, T1111es. Yellow & 
lllaek Yorui•hed 

Irvington Varnish & In•. C9. 
Curbon Urushes (See llrushes 

l'orbon) 
Car Llghlini; 1l'lxlures 

Elec. Scrvicu Supplies 
Cur l'anel i-afely Switch es 
Consolidated Car-Heating Co. 
Westinghou,,e E. & 111. Co. 

('nrM. Dump 
Differential Steel Car Co. 

CnrP, J•ahsenger, l'relght 
:t:."<press, Etr. 

Amer. Cnr Co. 
Brill Co., The J. G. 
Kuhlman Car Co., G. C. 
McGuire Cummings Mfg. Co. 
National Ry. Applfance Co. 
St. Louis Car Co. 
Wa,on lllfg. Co. 

CArM, St"Cnncl Hnnd 
Electric Equipment Co. 

Cnrs. t;d!-t'roprlled 
General Electric Co. 

Costln1<•, llm••• Composition 

A%xciil:ft~'j Co. 
Anderson lllfr. Co., A. & 

J. 111. 
Columbia 111. W. & 111. I. Co. 
111ore..Jones Br. & Metal Co. 

Cn•llni,:s, Gm)' Iron and 
Slee! 

Bemis Car Tntck Co. 
Columbia 111. W. & 11{, I. Co. 
St. Louis Car Co. 
Standard Steel Works Co. 

Cn•tl ni,:s, :It allenhle and 
llmss 

Amer. Brake Shoe & Fdry. 
Co. 

Bemis Car Truck Co. 
Columbia 111. W. & 111. I. Co. 
St. Louis Car Co. 

Cntchns nnd Helrlevere, 
Trolley 

Electric Service Sup. Co. 
Ohio Brass Co. 
Wood Co .. Chas. N. 

Cal enary Cnnst rnrllon 
Archbold-Brn.dy Co. 

Clrrnlt llrmkeu 
General Electric Co. 
Westlnghusc E. & 111. Co. 

Clrimps nn,J Cnnne,,tors for 
w1r ... and Calli..,. 

Anderson Jllfg. Co., A. & 
1.M. 

Dossert & Co. 
Electric Ry. Equip. Co. 
Electric Service Sup. Co. 
Gmeral Electric Co. 
Hubbard & Co. 
Ohio Brnss Co. 
Westlngho11S<' E. & M. Co. 

ClennerA nnd Strt1pf'rR­
Tmrk (Set, al,o Suow­
rlowA, S ,v e e n e r A and 
Brooms) 

Brill Co .. The J. G. 
Ohio Brass Co. 
Root Spring Scraper Co. 

Cln•leno nnd ~nrkPts 
General Elrctr1e Cn. 

Coril nml A•h nan,111nr: (See 
Conveylni:: nn,1 llnlstlng 
:'IJaehlnery) 

Coll llnn,llng nni1 Winding 
:'llnrhlnes 

Columbia M. W. k. 111. I. Co. 
Electrk Service Sup. Co. 

Cnil!II. Armatur(' and Fl,.J1l 
Cnlumbin M. W. & 111. l. Co. 
Ecnnomy Ei.--e. De"1ces Co. 
G,,neral Electrii, Co. 

C'nll•, ChokP nn1l J;:leklng 
GPneral Eicctrir Co. 
We•tln.-hnuse E. k. 111. Co. 

Cntn-Cnnntlne- Mn,htn..,. 
Elrctrl<' S<rvl<'C Sup. Co. 
Jnternat'I Reg!•ter Co .• The 
Johnwn Fare Box Co. 

Commutator Slotters 
Electric Service Sup. Co. 
General Electric Co. 
Westinghouse E & 111. Co. 

Com1outator Truing Devices 
General Electric l.:o. 

Commutators or Parts 
Cameron Eiec'I Mfg. Co. 
Columbia 111. W. & M. I. Co. 
General Electric Co. 
We•tinghouse E. & 111. Co. 

Compres80rs. Air 
Allis-Chalmers lllfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse Tr. Br. Co. 

Compressors, Air. Portable 
Ingersoll-Rand Co. 

Cond<'mwrM 
Allis-Chalmers lllli:. Co, 
General Electric Co . 
Ingersoll-Rand Co. 
Westinghouse E. & M. Co. 

('oodensor, rapt"rs 
Irvington Varnish & Io•. Co. 

Conne,tors. Soldcrleos 
Do•sert & Co. 
Westinghouse E. & M. Co. 

Con n~tors, Trnlln Cnr 
Consolidated Car-Hcat'g Co. 
Electric Service Sup. Co. 
Ohio Brass Co. 

Controllt•rH or Ports 
Allis-Chalmers lll!g:. Co. 
Columbia 111. W. & M. I. Co. 
General Electric Co. 
Westinghouse E. & Ill'.. Co. 

Controller lt"1n)l<>lnrs 
Electric Service Sup. Co. 

cg~~c~~l n\1~:.!it~o. 
Westinghou•e E. & 11r. Co. 

cl1tt:1:i',":rm~~!";{fg. Co. 
Grneral Electric Co. 
Westinghouse E. & 111. Co. 

Con ,·eyln,:- ond tlolsUng J\Jn­
rhlnery 

Columbia M. W. & :II. I. Co. 
Coolin,; 1'y,1Mns 

Spray Engineering Co. 
Copper Wire 

Anaeondn Copper Min. Co. 
Cord ,\djnslcr• 

Nat'l Fibre & Insul:itlon Co. 
Cord, Bell, Trolley Jte)tlstrr, 

l'tr. 
Brill Co .. The J. G. 
Electric Srnice Sup. Co. 
Intcmat 'I Register Co .• The 
Rocbllng'• Sons Co .. J. A. 
Samson Cordage Work• 

Corti Conntttors &: Cou1,Iers 
Electric Service Sup. Co. 
Sam•on Cordage Works 
Wood Co .. Chas. N. 

Courllrrs, Cnr 
Brill Co., The J. G. 
Ohio Brnas Co. 
Westinghouse Tr. Dr. Co. 

CmnMI 
Allis-Chalmers lltfr. Co. 

Cro•• Anus (See nrarkets) 
Cros•ln,:s 

Ramapo Ajax Corp. 
Cro•sln,:: J'oun,lnllnn• 
International Steel Tte Co. 

Crn•sln1< Fro,: &: Switch 
Ramapo Aia.'< Corp. 
"\Ybarton. Jr .. & Co., Wm. 

Crm~sln,: ?\ln.ngnnPRe 
Indlanapolle Swllch & Frog 

Co. 
Ramapo Ala.-.: Corp. 

Cro•slng Si,::nnls (See Sl,::­
nnl111, Crnf.sln~) 

Cros•lnr:• Trnrk (See Track) 
1-perinl Work ) 

C'roi;.c;;Jnar~, Trolley 
Ohio Bras• Co. 

CrnR]u•r!iil, Rn<"k 
Allis-Chalmers lllfg. Co. 

Cnh·crts 
Canton Culvert & Silo Co. 

Curtains nml C'ortRln 
Fl:<tnr8 

Rrill Co., TbP. J. G. 
Electric Servicr Sup. Co. 
Morton J\lfi:-. Co. 
St. Lou!• Cnr Co. 

DPRlers' )Jnehlncry 
Electric E~utpmrnt Co. 

Derntllng De,·lees (SPC Trnek 
Work) 

Dcrnlllng Swltrh••• 
Ramapo Alax Corp. 

Destlnntlnn Sli:-n• 
Cnlttmbln 111. W. & 111. I. Co. 
E!PCtric Service S-up. Co. 

nrtrrlh·e Srn·lre 
WIPh Ser"1ce, P. Edward 

nn.-•. Ln1h<' 
Williams & Co .. J. H. 

Dnor Onrrntln,:- De\·lces 
Con. Cru--HPatlni: Co. 
Nat'i Pneumatic Co .. Inc. 
Safety Car Co. 

Doors and Dour }~ixtures 
Brill Co., The J. G. 
General Electric Co. 
Hale and Kilburn Corp. 

lloor•. Folding Yestlbule 
Nat'l .Pneumatie Co .. Joe. 

llrafl Rigging (1'ce Couplers) 
llrlll s, Rut·k 

lni,crsoll-Rand Co. 
llrills, Truck 

American Steel & Wire Co. 
Electric Service Snp. Co. 
lngcrsoll-ltand Co. 
Ohio Bras~ Co. 

l>ryers, ~uncl 
Electric Service Sup. Co. 

Eur~ 
Ohio Brass Co. 

Ek,,ti-imt Win.,. nn,1 C1>1Jles 
Amer. Electrical Works 
American Steel & Wire Co. 
Rocbiing'e Sons Co .. J. A. 

Electric Grinder• 
Railway Track-Work Co. 

E lef'trodeR, Cnrhon 
Indianapoli s Switch & Frog 

Co. 
Railway Track-Work Co. 

Elt't'lrodes, ~ll"<'I 
Indianapolis Switch & Frog 

Co. 
Railway Track-Work Co. 

A\'il':~~n~ nc:.. 7."rr.tlng 
Archbold-Brady Co. 
Arnold Co .. The 
Beeler, John 
Crosett Co., J:is. H. 
Day & Zimmermann 
Feustel, Robert M. 
Ford, Bacon & Davis 
Hemphill & Wells 
Holst, Emrlchardt W. 
Jackson, Walter 
Parsons. Klapp, Brinkerhoff 

& Douglas 
Richey, Albert S. 
Robinson & Co., Inc .. 

Dwight P. 
Sanderson & Porter 
Smtih & Co .• C. E. 
Stone & Webster 
White Engineering Corp., 
The J . G. 

Witt, Peter 
F.ni::ln<'<'rs, Consultlni::. Con­
En,:lneR, Gns, Oil or StPnm 
Allis-Chalmers J\Ng. Co. 
Ingersoll-Rand Co. 
Westinghouse E. & 111. Co. 

Far~ Unx<"s 
Cleveland Fare Box Co. 
Eronomy Electric Devices 

Co. 
Johnson Fare Box Co. 
National Ry. Appllallre Co. 

Fen....,., ~,·o,·en Wire and 
/Fente PoRfR 

American Steel & Wire Co. 
Fen<lPr• and Wh...,I Go11rd• 

Brill Co., The J. G. 
Cleveland Fari, Box Co. 
Con•oltdated Car Fender Co. 
E'lectric StTVire Sup. Co. 
Root Spring Scraper Co. 

Fibre And F1hre Tubing 
Nill'! Fibre & Insulation Co. 
Westlnghou•e E. & 111. Co. 

Flehl Coil• (See Coils) 
Flooring C'ompo•ltlon 

Amer. Mason Safety Tread 
Co. 

Floor Plate• 
Amer. Abrasive Metals Co. 

Forgln1<• 
Carnegie Steel Co. 
Columbia 11[. W. & 111. I. Co. 
Williams & Co .. J. H. 
Standll.?'d Steel Works Co. 

Frog• & Cro••lnJr!!, Tee RAIi 
Rilm:tpn Alax Corp. 

Froi:-•. Tm<'k 
ISre Trilck Work) 

Whnrtnn. Jr .. & Co .• Wm. 
Frog•. TrollPY 
Ohio Bra•• Co. 

Fulileq and Fu~" Rox~ 
Columbia JI[. W. & JI!. I. Co. 
Consolidaled Cilr-Heatlng Co. 
C'..eneral Electric Co. 
Westinghouse E .• ~ 111. Co. 
Williams & Co., J. H. 

Fnc;;eg. Reflllnhle 
Columbia M. W. & M. I. Co. 
Genernl Electric C'o. 

Ga.-..,., Oil nnd Wnler 
Ohto Brass Co. 

Gn!iilk<"tR 
Power Sper!altv Cn. 
We•tlngbnu•e Tr. Dr. Co. 

Gn111•Eh"<"trlf" Car~ 
Gen•rnl Electric Co. 

GP111 Prnrln<"ers 
Wrstini,hon•" E. & 111. Co. 

GnAnllne Tor<"he111 
Eronomy Electric Device• 

Co. 
GateR, rRr 

Brill Co .. The J. G. 

Genr lllanks 
Cambna :Steel Co. 
Standard Steel Works Co. 

Gear Cases 
Commma M. W, & 111. I. Co. 
Electric Service Sup. Co. 
Westinghouse E. & M. Co. 

Ge11n, and l'ioiuns 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 
General Electric Co. 
National Ry. Aµpliance Co. 
Nuttall Co., R. D. 
Tool Sled Gear & Pinion 

Co. 

G~~~~~f\i~~::tc °c~~•Ele<'frlc 
Gt>nerators 

Alli•-Chalmers l\1!g, Co. 
Westinghouse E. & M. Co. 

Goggh•s, }_;yes 
Jndianaµoiis Sw!lcb & Frog 

Co. 
Smith Heater Co .. Peter 

Gongs (See llells nnd Gonr:•) 

t~r~d::;8 ~~; t~,~~1.~,"'Yup• 
plil'S 

Jndi:wapolis Switch & Frog 
Co. 

Railway Track-Work Co. 
Grintlt•rs. l'or&ablf\ 

Railway Track-work Co. 
Grinders, l'ortable Eleetric 

Railway Track-work Co. 
Grinding llloek• and Wheels , 

Railway Track-work Co. 
Guard Hall {'lnmps 

Ramapo Ajax Corp. 
Gnaril Ralls, Tee Rall and 

:\lnn1:11nrse 
Ramapo Ajax Corp. 

Gnnrd•. Trolley 
Electric Service Snp. Co. 
Ohio Bras• Co. 

llnek!iilaws 
Gi:idium Co., Inc. 

llommerR, Pneumntlc 
In gersoll-Rand Co. 

llnrps, Trolley 
Anderson ll!fg Co.. A. & 

J. 11!. 
Electric Service Sup. Co. 
MoN'-Jones Br. & :\fetal Co. 
Nuttall Co., R. D. 
Star Brass Worke 

lleadlighl s 
Electric Service Sup. Co. 
General Electric Co. 
Ohio Brass Co. 
St. Louts Car Co. 

Renier•. Cnr (EIN'trle) 
Consolidated Car Heating Co• 
Eronomy Electric Devices 

Co. 
Gold Car Heating & Light• 
tng Co. 

National Ry, Appliance Co. 
Smith Heater Co .. Peter 

TTenterA, C'nr, llot Air nnd 
Wnter 

Smith Heater Co .• Peter 
TTente .. , Cnr (!-love) 

Elcetrlc Service Sup. Co. 
Sterling VarnlPh Co. 
Westinghouse E. & 111. Co. 

llelmrh, Welding 
Indianapolis Switch & Frog 

Co. 
Bol•l• nnd J.lflo 
Columhia JI[. W. & 111. I. Co. 
Forcl-Chnln Blo<'k Co. 
Ingersoll-Rand Co. 

nose, Rrhl,:es 
Ohio B~JL.•• Co. 

Ilydrnnllc Machinery 
Ailis-C!laimrra l\lfg. Co. 

lnR1n1mrntt1, :\ll'Rsnrin,: nnd 
R<>rnrdlng 

E~onomy Electric Devle<'s 
Co. 

Electric Servlre Sup. Co. 
Gen~rnl El""tri<' Co. 
We•tini<hOUS<' E. & JI[, C'o. 

ln,nlntlng Clnth. PnJ)<'r nnd · 
TnPI' 

Genernl EIPCtrtc Co. 
Irvington VamlPh & In•. 

Co. 
Nat'I Ftbr~ & Insulation Co. 
Stan,lnrd Undercroun<l C•hie · 
We•tlnghouse E. & ;If. C'o. 

Jn!ilulatim: Compound!I &­
Ynrn1sh~ 

Sterlin.- Vnrntsh Co.. The 
lnsnlntln,:: Silk 

Irvinirton Varnish & Ins. 
Co. 

Jnc;iulntin,: VnrntRhPA 
Imn,:-ton ,·arnlsh & Ins. 

Co. 
Strrlinr Vnmlsh Co. 

Insnlntion (~re al1110 Pnlnh) 
Anderson lllfg-. Co .. A. & 

,I. M. 
Electric Rv. EQ11ln. Co. 
F.!ectric Service Sup. Co. 
<'n'nrral El"<'trie Co. 
Irvington Varnish & Ins. Co .. 
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Wiring Handbook 
= 

This book will enable the 
inexperienced as well 
experienced wiremen 
to meet the require-
ments of the 
National Elec­
trical Code. 

Croft's 
Wiring for 

Light and Power 
426 pagu, flexible, pocket 

alze. $3.00 net, poetpaid 

That fl~ ~!r~::u,::,:~~o~ tbe ,, __ ,, 
Th:a;~:~:~~:d;~ the bes\ Amcrl- ,,,' 

can practice. ,,' 
Tbat ta Indexed so that you c:in ,,' McGraw-

flnd Instantly the tacts you ,, Jun Book 
need. ,,' Co., Inc •• 

That l~ a common eenee. practical ,, 370 Seventh 
com.ments.ry oo the N'attooal Electrical Code. ,,," A.venue, New 
That tells bow t.o lcstalt wiring and appa- ,,,, York, N. Y. 
ratus (or practleaUy all services. under ,, You mar send me.on 
practtcalJy au condttlona. ,, JO days appro\:nl. 

That tells bow to Install these so ,,,' an~r:!~~r~v~;~::. l~ra;!!~~ 
as to be clectrtcally safe and ,, remit for the book or return lt 
mechaolcaUy correct.. ,,' postpaid within 10 days ot receipt. 
~~fJnee~~J~!~~ b:Y m1:e!al '_,,,' ~lember of A. I.E. E.? .............. . 

ID ~::,.::y,t ,,,,,'~,,, Slg~~~~~'.~~r. ~~ -~l.c~~~~- ~~·'.~~-~ ~~~."'.'.~l~:: 
for 10 day• Address ....•...•....... Official Position ...... . 

FREE Name of Company .......................... F.E 

:.u1111111111111111111111111111111111111111111111111111111111111111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111nmumr. 
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I "~~;,::;; .:;:,;.!~:~:~. I 
AJAX BULL BEARING ALLOY 

made from the pure9t virgin metals to a ecientifically correct formula by the 
AJAX PROCESS which greatly increaae• endurance and wearing qualitiea. 

THE AJAX METAL COMPANY 
Es!ablished 1880 

Main Office and Works: Philadelphia, Pa. 

• ~&.Ullllllllllll'lllllllllllllllllllllllllllllllllll!ll!lllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'lllllllllllU'tllllllJ 
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i i 
i STAFFORD§ 

!=======l_ RO;~~;;~;?: l ,·eaulUhg joUTt1al troubles: 
check en~ thrust and do 
away with all lubrication 
d!fflcultiea BECAUSE-

'===== ■--•~!?::.ij911!'~ ,!~~alE~~~r;~. Guaranteed Two Years. 

Aak for lUeralw• 
e 
= STATFO/W ROll.ER BEA~l/'/0 § ;; FIi A.B.R.A. on4 M.O.B. Bland- C n TD I( po,n I.,. r.v -
§ ard J...,nai,: uead;1, AJ>flli•d to :4'1 • ..;?~f f/1/!. ~~.: · v, § 
E Eq~ont NfN> In U••· E 
-f.11Ullllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllilllllll~ 

fllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 

Compressor Efficiency at 
Full and Partial Loads 

Type "XCB" Air Compressors are equipped with the 
5-Step Clearance Control, which automatically causes the 
compressor to operate at full, three-quarter, one-half, one­
quarter or no load, depending upon the demand for air. 

This compressor can be big enough to deliver the large 
volume needed during rush periods, without sacrificing 
efficiency when the demand is lessened. 

Bulletin 3042 

Ing~!~!l~~g 
If It's Compressed Air Consult Us 

~lllllllllllllllllllllllllllflllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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E B. A. IIegcman. Jr .• rre,ldent 
:= Charle! C. Castle. First Vlce--Presldent W. C. LlncPln. ?.l&r. Sales and 
E Harold A. Hegeman~ Vice-Pres. and Engineering 
E Treas. Fred C. J. Dell, Secretary 

National Railway Appliance Co. 
Grand Central Terminal 

452 Lexington Ave., Cor. 45th St., N. Y. 
BR.\:S('JI OFFIC}:'..'-: 

Munsey Bldg., Washington. D. C .• 100 Iloyl•ton Street. Boston. Mass. 
85 Union Trust Bldg .• Harrisburl:'. Pa. 

Hegeman-Castle Corporation , Railway Exchang-e Dldll' .• Ch:cago. Ih. 

RAILWAY SUPPLIES 
Toni Slttt Geora and Pinions J>rnv Line Jloterlol nnol Railway 

= Andtn<on Shr.k AolJu•I ,,.. l>J>f'tinJU..,. 
tieneMto Paint Uil!i Unrtmnn C€'n1i:-rln,: Ctinter Plates 
J>11nh110, JJ01,per J)uor D<'Vlc.. }A'onomy J'uwer l"-n,·ln,: lleters 
}"roslbll' Drop Brake StoJf• II II: \\' t:i.,trlo llentere 
}'luxll1111m lnsu latlon (iarluud \ "c•nlllntors 
A.11i:le~1\1uerlea11 \' n r n t M he"• J•IU !'oiunt.lf'rM 

l'aintM. Enamels. Sorfnc"re. Suttonnt ~nfety f'nr Jo:quiument 

Jo:~:J,n ci.~~~t·fioxr~ C'f'~,f~~~ 
0 J~~-;~ :~;;.e~~fetto~~~!ny'e ~==-= 

l'eerlt>Se and Perry Rit1e '1eIIrlni::s lland llolclM 
Tnrmro l'aint & Oil Cornpnny 18 CE"m1·11t l'afnt 

=:-,1111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i; 

DtlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJ: 

~ ·······-·················· = I A, ""'~~: ,?!,~~.~:~~\::~" :::dV<, . ! 
= snow plow, and a freight car-all in one. Big ======_==­savings shown in track con-

~truction and maintenance, 
paving work, coal hauling, 
ash disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

Findlay, Ohio 

~111111111111111111111111111111111111111111111111111111111111111•1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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Insulation, Slot 
Irvington Varnieh & Ins. Co. 

Inenlatora 
(See alao Line )(aterlal) 

Andcraon Mfg. Co., A. & 
J.M. 

Electric Ry, Equip. Co. 
Electric Servi"" Sup. Co. 
Flood City M'!g, Co. 
General Electric Co. 
Irvington Varnieh & Ine. Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

lnau]ator PinR 
Electric Service Sup. Co. 
Hubbard & Co. 

Jnsurant'e, t~lrr 
Mareh & McLennan 

.Jaeks (See nlso Cranea, 
Hoists and l,ifta) 

Buckeye Jack lllfg. Co. 
Columbia 111. W. & M. I. Co. 
Electric Service Sup. Co. 

.JnintA, Rail 
(~•" !tail ,Joints) 

Journal Unxe~ 
Bemis Car Truck Co. 
Brill Co., The J. G. 

.Ju net ion Unxea 
Standard Underground Cablc 

Labor AdJo•ters 
Corp. Service Bureau, The 

Lamp Guard~ and F1xtures 
Anderson Mfg, Co., A. & 
J.M. 

Electric Service Sup. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

1.Atmpa, "'re an1J Incandescent 
(See also llf'tldllghta) 

Andereon Mfg. Co., A, & 
J.M. 

<Jenera! Electric Co. 
Westinghouse E. & M. Co. 

Lamps, Signal and Marker 
Nlchola-Ltntrm Co. 
Ohio Brase Co. 

Laoteme, Claaslflcatloo 
Nlchole-Llntem Co. 

Lathe Atlaehmenta 
Williama & Co., J. H. 

Lightning Prntedloo 
Arwon Mfg, Co., A, & 

Electric Service Sup. Co. 
General Electric Co. 
Ohio Brase Co. 
Westinghouse E. & M. Co, 

Line llraterla! (See also 
~r:~ket•, lnaulators, Wlr.,,, 

A.f.dM~on Mfir. Co., A. & 

Archbold-Brady Co. 
Columbia M. W, & M. I. Co. 
Doesert & Co. 
Electr!c Service Sup. Co. 
Electric Ry. Equip, Co. 
General Electric Co. 
More.Jones Br. & Metal Co, 
Ohio Brase Co. 
Westinghouse E. & M. Co, 

Lneklng Spring Boxes 
Wharton, Jr., & Co., Wm. 

Locomotives, Eltttrlc 
General Elcctric Co. 
::lleGu_ire-Cumminge Mfg, Co. 
Westmghouse E. & M. Co. 

r,ubrleatlng F.ngln..,.ra 
Ga]ena-SlgnaJ Oil Co. 
Umvereal Lubricating Co. 

Lubrlmnts, tllle and Greaeea 
Ga]ena-SignaJ Oil Co. 
Uruveraal Lnbrlcatlog Co 

llfMhlne Tools . 
Columbia M. W, & M, I. Co. 

)laehlne Wnrk 
Columbia M. W. & M. I. Co. 

Manganl'Se I-tee( Caetlng• 
Wharton, Jr., & Co., Wm. 

lllanganese St,el Gnard Ralls 
Ramapo Alax Corp, 

lllangnnf'Se Stt'el Special 
Traek Work 

Indianapolis Switch & Frog 
Co. 

Ramapo Alax Corp, 
Wharton, Jr., & Co Wm 

llretM's (See fnetru,;;enh). 
llfeters, fur, Wntt-llour 

Economy Electric Devlcee 
Co. 

lllotor Bn••• 
lln\:~e i!~~~•• llotor) 

Dosaert & Co. 
l\fotormen'a fi;eata 

Brill Co., The J. O. 
Electric Service Sup. Co. 
Wood Co., Chaa. N. 

!llotore, Electric 
Allia-Chalmere Mfg. Co. 
Westing-house E. & llr. Co, 

l\(otora and Genl"rator11, Seta 
General Electric Co. 

Nalls 
Cambria Steel Co. 
Midvale Stet'! & Ord. Co. 

Nute and Rolla 
Allie-Chalmers Mfg. Co, 
Barbour-Stockwell Co. 
Bemla Car Truck Co. 
Columbia M. W, & M. I. Co. 
Hubbard & Co. 

Oils (See Luhrlront•) 

ELECTRIC RAILWAY JOURNAL 

Paeklnir 
Electric Service Sup. Co. 
Power Svecialty Co. 
Westinghouse E. & M. Co. 

Paints and Vnrnlshea, lnau­
lating 

Sterling Va.rnieh Co. 
Paints aod \'arnlahes (Preser­

•·ath·e) 
St. Louie Surfacer & Paiot 

Co. 
Paints and Varnishes for 

Woodwork 
National Ry. Appliance Co. 

P11,·eruent. llreakeirs 
Ingersoll-Rand Co. 

Pa,·ing ~lnterial 
Amer. Br. Shoe & Fdry .. Co. 

1'h•ku11s, Trolley "'ire 
Electric Service Sup. Co. 
Ohio Brass Co. 

!'Inion Pollera 
Columbia 111, W, & M. I. Co. 
Electric Service Snp. Co. 
General ElcC'tric Co. 
Wood Co., Chas. N. 

Pinions (Sl't• ONtrs) 
Pini;i, Cnsf'I llardt"nl"d, "'ood 

nml Iron 
Bemis Car Truck Co. 
Ekctric St>rViC'C Sup. Co. 
Ohio Brass Co. 
Westinghouse Tr. Br. Co. 

Pipe 1l'"ittings 
Power S11eclalty Co. 
Standard Steel Works Co. 
\\·l"atinghou~e Tr. Br. Co. 

PlnnerM ( ~l"l"' .:\tnrhlne Tools) 
l'lnt('H fnr Tee ltnil ~,vit"hea 

Ramapo Ajax Corp. 
Pller~Ruhh••r lmmlntl"d 

glectric Service Sup. Co. 
Rubber Insulated l\letals 

Corp, 
logeraoll-Rand Co, 

Pneumatic Tonia 
l'nle Reinforcing 

Hubbard &. Co, 
l'ole Line llardware 

Ohio Brase Co. 
Polee, :1\letnl StrP<"t 

Bates Exp. Steel True• Co. 
Electric Ry. Equip. Co. 
Hubbard & Co. 

Poll"R, Trolll"y 
Anderenn Mfir. Co., A. & 
J. 111. 

Colnmbia l\L W. & 111. I. Co. 
Electric Service Sup. Co. 
Nuttall Co .. R. D. 

I,oles, Tnhulnr Steel 
Electric Ry, Equfl>, Co. 
Electric Service Sup. Co, 

PoleR and Tl(IR, Trentl"d 
International Creosoting and 

Constrnction Co. 
Pago & Hill Co. . 

Poles, Ties, Post, Piling and 
t~urnher 

International Creosoting and 
Conatrnction Co. 

Naehvi!le Tic Co. 
Page & Hill Co. 

Power Sa,·lng Devlcra 
EPonomy Electric Devices 

Co. 
National Ry. Appliance Co. 

Prrssurr RrgulatorA 
General Electric Co 
Ohio Brase Co. 
Westinghouse E. & JI!. Co. 

Pompa 
.Allie-Chalmere Mfg. Co, 
lngeraoll-Rand Co. 

PumpA, Yneunm 
Ingersoll-Rand Co. 

Pnnehes, Tleket 
Bonney-Vehe!age Tool Co. 
International Reg. Co., The 
Wood Co., Chas. N. 

Rall Brae•• & Fast,nlngs 
Ramapo Ajax Corp, 

Rall Grinders (See Grlndero) 
Rall .Jolata 

Carn~gie Steel Co. 

R1~:U:~~':>'~lie"~!;Ii~h & Frog 
Co. 

Rnlls, Steel 
Carnegie Steel Co. 

Railway Safety 1-"itehee 
Consolidated Car Heating Co. 
Wcetlnghouee E. & M. Co. 

Rall Welding 
Rat! Welding &. Bonding Co. 
Railway Track-work Co. 

Rattan 
Amer. Rat. & Reed Mfir. Co, 

~f:i~1Jtse~rcfs~ii. Co. 
Hale & Kilburn Corp. 
McGulre-CUmminga Mfg. Co. 
St. Louie Car Co. 

Registers and Fittings 
Brill Co., The J, G. 
Electric Service Sup. Co. 
International Reg. Co., The 
Rooke Automatic Reg, Co, 

Reinforcement, Concrete 
American Steel & Wire Co. 
Carnegie Steel Co. 

Repair Shop Appliances (See 
also Coil nandlnt and 
Winding !l(aehlnes 

Columbia M. W. & • I. Co. 
Electric Service Sup. Co. 

Repair Work (See aleo Coile) 
Columbia M. W. & M. I. Co. 
Geoera.! Electric Co. 
Westinghouse E. & M'. Co. 

Rl"placers, Car 
Columbia 111. W. & M. I. Co. 
Electric Service Sup. Co 

Rt>aistance, Grid 
Columbia M. W. & M. I. Co. 

Rl"shdaner. \\'ire and Tube 
General Electric Co. 
Westinghouse E. & M. Co. 

Rn;lf.1tanel"S 
Consolidated Car-Heating Co. 

R•t rlevere, Trolley (See 
t'ntchers and U.elrie,·era, 
Trolley) 

Rheoslata 
General Electric Co. 
Weetinghouse E. & M, Co. 

RnllM' Benrlni:a 
Stafford Roller Bearing Car 

Trnck Corp, 
Rnndflre, Tra<'k 

Brill Co., Tbc J. G. 
Columbia 111. W. & 111. I. Co. 
Electric Service Sup. Co, 
Nichola•Lintern Co. 
Ohio Brase Co. 
St. Lonie Car Co. 

fi;.;.tsh 1·1xturt>s, Car 
Brill Co., The J. G. 

Su"h, )letnl. Car \Vlndow 
Hale & Kilburn Corp. 

Scrapers, Trnek (See Chmn­
t'ra and S1•r:tpt>rs, TrU('k) 

Sr-rl"w Uriv(lrs, ftubheir In• 
hulnte-d 

Elcc•trlc Scn-ke Sup. Co. 
Rubber Insulated Jl!etala 
Corp. 

S,•utlni;- )laterlala 
Brill Co., The J. G. 

Seats, Car (!,;ee also n.atton) 
Amer. Rattan & Reed lllfg. 

Co. 
Brill Co .. The J, G. 
Hale & Kilburn Corp. 
Heywood-Wakefield Co. 
St. Louie Car Ca. 

~P<'ond llnnd Eqolpml"nt 
Electric Eqnipment Co. 

~f'<'ret Sl"rvi"c 
Corp. Service Bureau, The 

fil1111lr-s, ,.(l,._Ubule 
Brill Co., The J. G. 

Shn,·l"ls 
Allia-Chalmere !lrfg. Co. 
Brill Co., The J. G. 
Hubbard & Co. 

Sid• llearings (See Rearlngs, 
Center and Side) 

sg:;:~1':3i8
ilc~~~~n§o. 

Electric Service Sup. Co. 
Nat'! Pnenmatic Co., Inc. 

Signals, Indicating 
Nlchole-Llntern Co. 

Signal Syetems, Bloek 
Electric Service Sup. Co. 
Nachod Signal Co., Inc . 
U. S, Electric Signa.! Co. 
Wood Co., Chae. N. 

Signal Systrme, !llghway 
('rosslng 

Nachod Signal Co., Inc. 
u. S. Electric Signal Co. 

Slark ,\djustere 
(:,<Pe Brake AdJuslM"e) 

Slag 
Carnegie Steel Co. 

Sleet Wh.,-,1• aud Cntt.ra 
Andrraon lllfg. Co., A. & 
J.M. 

Columbia M, W, & M, I. Co. 
Electric Ry. Equip, Co, 
Electric Service Sup. Co. 
l\lore-Jones Br. & llletal Co. 
Nuttall Co., R. D, 

Smokeataeka, Cor 
Nichola-Liotern Co, 

Snnw-Pln\l·a, Sweepers and 
ltrooms 

Amer. Rat. & Reed !l[fg, Co. 
Brill Co., The J. G. 
Columbia l\L W. & M, J. Co. 
Con•olidated Car Fender Co. 
McGulre-Cumminge lllfg, Co. 

Sl)t'elal Adhesh-e Pupers 
Irvington Varnish & Ina. 
Co. 

Splkee 
Amer. Steel & Wire Co. 

Spllelng Compound• 
Weatlngbouse E. & 11!. Co. 

Splle.lng SlN've• (See Clamp• 
and Conneetors) 

Springe, Car and Trnck 
Amer. Steel & Wire Co. 
Bernie Car Truek Co, 
Brill Co., The J. G. 
Standard Steel Works Co. 

S'f{J~ft~~,' ~:".¥. ~~d Road 
M'cGuire-Cnmminga Mfg, Co. 
St. Lou• Car Co. 

SIN'! Caatings 
Wharton, Jr., & Co., Wm. 

Sieels and SIN'l Products 
Morton Mfg. Co. 

Ster1e, Car 
Amer . .Abrasive llletala Co. 
Amer. Maeon Safety Tread 

Co. 
Morton Mfg. Co. 

Stokers, llleehanleal 
Babcock & Wileox Co. 
Weetinghouse E. & 111. Co. 

Storage Batteries (:See Bat­
wrlee, Storage) 

Strain Insulators 
Ohio Brass Co. 

Strnad 
Rocbling'a Sons Co., J, A. 

Su11erht."1tters 
Babcock & Wilcox Co. 
Power Specialty Co. 

8Wl"l"pl"ra, Snow (See Snow 
l'lowa, Swl"l"Pl"rs und 
Hrnoms) 

8wlteh Stands 
Indianapolia Switch & Frog 

Co. 
8wit<-h Stands and t'lxtures 

Ramapo Ajax Corp. 
8wifrhl"s, 8l"lef'tor 

Nichols-Lintern Co. 
Switrhea, Trnrk (f.ee Trark, 

l-1,eeial Work) 
Swltr-hf"S and ~wltf'hhonrd!iJ 

Allie-Chalmers ,11g. Co. 
.Anderaon ::\!lg. Co .. A. & 

• J. 111. 
Electric Service Sup. Co. 
General Electric Co. 
Westaghouse E. & M. Co. 

Swifrhl"a, Tee Rail 
Ramapo .Ajax Corp. 

Tnrnpl"rs, Tie 
Ingersoll-Rand Co. 

T1tpN1 nnd Cloths (See In­
sulating Cloth, Puper and 
TapP) 

Tee Ital! SpN"ial Tn1ek Work 
Ramapo Ajax Corp. 

Tr1f'phones and Parh 
Electric Servi~e Sup. Co. 

Terminal•, Cable 
Standard Underground Cable 

Co. 
T•atlng Instruments (See ln­

AtrumrntR, F..Jectrlr-al :'\lras­
urlng. Tl"hting, eite.) 

Thl"rmodats 
Coo. Car Heating Co. 
Gold Car Heating & Light­

Ing Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tlckete & Trnnsfers 
Globe Ticket Co. 

Ticket Choppers and Df'Stroy­
ers 

Electric Service Sup, Co. 
Tlfl Plates 

Cambria Steel Co. 
lllidvale Steel & Ord. Co. 

Ties and Tie Rod•, SIN'! 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
Jntcrnatiooal Steel Tie Co. 
Dayton Mechanical Tie Co. 

Tleo, Wnod Cross (See Poles, 
Ties, rte) 

Tongue Swlteht'S 
Wharton, Jr, & Co., Wm. 

Tool lloldera 
Williams & Co., J, H, 

Tool St""I 
Carneine Steel Co. 

Tnols, Thread Cutting 
Williams & Co., J. H. 

Tools, Traek and :!lll•eellane-
oos . 

Amer. Steel & Wire Co. 
Columbia M. W. & M. I. Co, 
Electric Service Sup. Co. 
Hnbbard & Co, 
Railway Track-work Co. 

Towl"ra and Tranemlsalnn 
fitrudnr1•e 

Bates Exp. Steel Trues Co. 
Westinghouse E. & M. Co. 

Traek F.xpnnslon Joint• 
Wharton. Jr., & Co., Wm. 

Trark Grind.rs 
Railwa.v Track-work Co. 

Trnek, Spf'<'lal Wnrk 
Barbour-Stockwe!J Co. 
Indianapolis Switch &' Frog 

Co, 
New York Switch & Cross-

Ing Co. 
Ramapo lronWorka 
St. Louis Frog & Switch Co. 
Wharton, Jr., &: Co .. Wm. 
. Inc. 

Transfnrml"rs 
Allie-Chalmers l\lfg. Co. 
General Electric Co. 
Westinghouse E. & JI!. Co. 

Treiul•, !-lnrety, Stnlr Car Step 
Amer. Abrasive llletals Co. 
Amrr. Ma•on Saf, Tread Co, 
Morton Mfg. Co. 

Tro)l(ly R:urs 
Anderson Mfir. Co., A. &. 

J. ![. 
Electric Service Sup. Co. 
Gt>nrral Electric Co. 
Nutta!J Co., R. D. 
Ohio Brass Co. 

Trolley BasPS. Rl'frle>·ln.!' 
Anderson Mfg. Co., A. & 

• J. llf. 
E'lcctric Service Sup. Co. 
General Electric Co. 
Ohio Braes Co. 

Trolley Busf'!I 
Brill Co., The J. G. 
General Electric Co. 
Westinghouse E. & JI[. Co. 

Trolley llraterlale, o,·erhead 
Flood City lllfg. Co. 
lllore-Jones Brass & :Metal 

Co. 
Ohio Bra-. Co, 

November 11, 1922 
Trolley Shoea 

Economy E!ec, Devices Co. 
Trolley and Trolley 8yetnua 

Ford-Chain Block Co, 
Trolley \\l1eel• and Harps 

Flood City Mfg, Co. 
More-Jones Brase & Metal 

Co. 
Troll•,- Wheels, (See Wheels, 

Trolley Wheel Bnshloga) 
Flood City 1111&". Co. 
More-Jones Brass & Metal 

Co. 
Trolley Wire 

Amer. Electrical Worke 
Amer. Steel & Wire Co. 
.Anaconda Copper lllln. Co, 
Roebling's Soos Co., J. A. 

Tru"ks, Car 
Bemis Car Truck Co. 
Brill Co., The J. G, 
McGuire-Cnmminga Mf&", Co. 
St. Louis Car Co, 

Tuhlni,, Yellow and Black 
1,~1rxihle ,~nrniahes 

In·ini:ton Varnish & Ins, Co. 
Turhinl"s. ~tram 

Allis-Chalmers )ffg. Co. 
General Electric Co. 
Westinghouse E. &. 11!. Co. 

Turhlnl"R. \\'atl"r 
Allia-Chalmere Mfg-. Co. 

Turntnhll"s 
Indianapolis Switch & Frog 

Co. 
Turnatil<"!ii 

Electrie Service Sup. Co. 
Ohio Brass Co. 
Perey ::l!lg. Co. 

l'phohtrry :\latl"rial 
Amer. Rattan & Reed ~Ug. 

Co. 
\'nh·l"s 

Westiughonse Tr. Br. Co. 
Vn,·uum lm11rt'gnntion 

Allis-Cbalmera l\lfg. Co. 
Varnl~hN1 l'apl"rH 
Irvington Varnish & Ina. Co. 

Varnished Silk• 
Irvington Varnish & Ins. Co. 

\"l"ntilntors, Car 
Brill Co., The J. G. 
National Ry. Appliance Co. 
Nichole-Lintern Co. 
Railway Utility Co. 
St. Louis Car Co. 

Wrlders, Portable J:leetrlc 
Indiaaapolis Switch & Frog 

Co. 
Ohio Brass Co. 
Uailway Track-work Co. 
Rail Welding & Bonding Co. 

Welding Proresset1 nnd ,\ p• 
paratnR 

General Electric Co. 
Indianapolis Switch & Frog 

Co. 
Ohio Brase Co. 
Railway Track-work Co, 
Rall Welding & Bonding Co. 
Westinghouse E. & JI!. Co. 

Welder•, Usll Joint 
ludianapolls Switch & Frog 

Co. 
Ohio Bra•s Co. 
Railwa>· Track-work Co. 
Rail Welding & Bonding Co. 

Welders, I-tee! 
Tndianapolia Switch & .Fro&" 

Co. 
Wheel Gnarih (~...,. l'enden 

nmJ '\\'ht>l"I Guarda) 
Wheel l'rrsse• (~<'t' ~lnrhlne 

Tools) 
\\

0 hPl"ls, Car, Cai,.t. Iron 
B,>mls Car Trnck Co. 

Wheels, Cnr, SIN'l and SIN-I 
Tire 

Bemis Car Trtwk Co. 
Cameg-ie Steel Co. 
Standard Steel Works Co. 

Wheel• ,Rolled I-tee! 
Cambria Steel Co. 
Midvale Steel & Ord. Co. 

Wheels, Trolley 
Anderson Mfg. Co., A. & 
J.M. 

Columbia M. W. & 111. I. Co. 
Copper ProdnPts Forging Co. 
Electric Ry. Eqntp. Co. 
Electric Service Sup, Co. 
General Eleetrlc Co. 
More-Jon•• B. & :I!. Co. 
Nnttall Co., R. D. 
Star Bra•• Works 

Wh•stles, ,\Ir 
General Electric Co. 
Ohio Brass Co. 
Weetinghouse Tr. Br. Co. 

'~::.'ie~
0

~feel & Wire Co. 
Roeblfn..-'a Sona Co., J, A. 

\\'Ir.• and Cable.. 
Amer. E'lec'l Works 
Amer. Steel & Wire Co . 
Anaconda Copper .Mln. Co. 
General Electric Co. 
Indlanapolia Switch & Frog 

Co. 
Rocbllng'a Sone Co., J. A. 
Standard Underground Cable 

Co. 
Westinghouse E. & M. Co. 

Wnodwnrklng !l(aehln~• 
Allie-Chalmers Mfg. Co. 

WrPnehes 
Williams & Co., 1. H. 
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:.1111111111111111111111111111111111111111111111111111111111111!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•: 

'=-~=- The Kalamazoo Trolley Wheels ; 
ha.ve always been made of en-
tirely new metal, which accounts 
for their long life WITHOUT 
INJURY TO THE WIRE. Do 
not be mislead by statements of 
large mileage, because a wheel 
that will run too long will dam­
age the wire. If our catalogue 
does not show the style you 
need. write us-the LARGEST 
EX CL U S I V E TROLLEY 
WHEEL MAKERS IN THE 
WORLD. 

THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 

~m11111111111111111111111111111111111111111111111111111111111•1111111111111111111111111111111111111111111111111,111111;11111111111111111111111111111111111111111 Ii 

"'""""""""·'"""'""""'""'"""""""'""""""'"""""'"'"""""'"""""'"""""'""""""'""""""'~"""''! 

~ •·•• 111111111111111111111111111111111111111111111111•••••111••11•111••11•111111111111111111111111,111,,. ••••111111111111111,11111111,11111111111111111111,nua 

!JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII •~ 

N-L 
Indicating Signals 
Mechanical Sanders 
Ventilators, Smokestacks 
Pneumatic Sanders 
Selector Switches, Lanterns, etc. 

THE NICHOLS-LINTERN CO. 
8404 Lorain Ave., Cleveland, Ohio 

i\111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r 

rm11111111111111111111111111111111~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

_ Car Seatmg, Broom and Snow Sweeper § 
~ Rattan, Mouldings, etc. ~ 
I AMERICAN RATTAN & REED MFG. co. ~ 
i! Brooklyn, N. Y. § 
i s 
i AMERICAN means QUALITY ~ 
i RATTAN SUPPLIES OF EVERY DESCRIPTION g 
i a 
;IIHtlllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllli= 

i'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllll: 

~ J;:~"'1fii;;:::1 Gets Every Fare I 
I PEREY TURNSTILES ~ 
I or P ASSIMETERS ~ 
i Use th I 1 t d E i em n yoSt~ee;ref:.;:nen Arens an E 
i ~ 
i Perey :Manufacturing Co., Inc. E 
i 30 Church Street, New 1·ork City § 
...... ,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

::,lflfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllll~IIIIIIIIIIJIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 

i ....,.,....,-"""' METER ·THE ENERGY I 
I that's what you want to save s 
I Then double the 11rln1 by in1pectln1 ear■ on a kilowatt- § 
ii.. hour ba ■S1 ln■tead ot mtleace or time-bash. A■k for data.. :===~ 

E ECONOMY ELECTRIC DEVICES COMPANY 
L. E. Gould, 37 W. Van Buren St., Chicago 

I DISTR~gz:~>;~~orLkn~ttf"iT!.~~~- J!'~:!s,C•~ TW I 
I Fare Bon■• Beml■ Truck Sp,ect1ltlea, MIiier Trolley Sboe1. E 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

rftll8111Dlllllllllllllllllllllllldllllllllllllllllllll1111Mlllllllllllllllllllllllllhlllllllllllllllll1111'11111fflll-HHff .. , 

I Brake Shoes I 
I I I A. E. R. A. Standards I 
~ Diamond "S'' Steel Back 1s the Best Type § 

I Standard! 

Patterns 
for I I s~;:v 

I D-67 f,,r Narrnw Treads 
§ D-87 for Wide TreaJs 

I American Brake Shoe and Foundry Co. 

1332 So. M~~;::~-::::, ~~:::: Ne~.J::: ... , Tenn, I 
i -
.mmnnm1111111111111111111111111111111111111111111111·111111u1111 11 1111111111111111111111111111111111111111111•11111111111:11111111111111111111111111111111G 

(No Alloy) 

TROLLEY WHEELS 
With no abrasive surface in the groove 

there is a mm1mum wear on the wire. 

Send for Pa,·ticulars 

THE COPPER PRODUCTS FORGING CO. 
1412 East 47th Street, CLEVELAND 

; 11111111 11111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

,:lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllU';:; 

; ____ -......---- STUCKI I 
I SIDE I 
I= BEARINGS i __ _ 

A. STUCKI CO. 
: Oliver Bldii. = 
~ Pittoburiih, Pa. ~ 
~dllllllllllllllllllllllllllllllllllllllllllllllllllllllll1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllll!I ll1111111111111111111111111111111111111111111111111?.i 

dllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!: 

;=======_: =~:~;.;~r;;;~: "&~ '======91 

forms to U. S. lnlernal Revenue Rcparlment 
Rules. Used by Boston Elevated Railway 
Company, 

Writ~ us for consultation 

; DAMON-CR~!~s~~~- $_0MPANY ; 
511111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111111111111111111111111111111111111111111111111111n~ 
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11 
ALPHABETICAL INDEX TO ADVERTISEMENTS 

Page I 
A 

Ajax Metal Co ...•.....•....• 37 
Allis.Chalmers 1\!fir. Co .••.•... 32 
Allison & Co., J. E. . . . . . • . . . . 2-1 
American Abrasive Metals Co. . 40 
Amer. Brake Shoe & Fdry. Co .. 30 
America n Car Co .••.••.••• . •• 41 
American Electrical Works ..•.. 29 
Amer. Mason Sa fety Tread Co. 40 
American Rattan & Reed Mfg. 

Co .......•... ,-.•.. .. •... . 30 
American Steel & Wire Co •••.. 30 
Anaconda Copper Mining Co. . . . 30 
Anderson Mf&", Co. A. & J. M. . . 30 
Archbold-Brady Co. . • • • • . . . • • • 25 
Arnold Co., The •••••.•.•••..• 24 

n 

Babeock & Wilcox Co. • . . . • • . . 31 
Barbour-Stockwell Co ....••••. 30 
Bates Expanded Steel Truss Co. 20 
Beeler. John A. • . • • • • • • • • • • • . 2-l 
Bemis Car Truck Co: ...•••... 40 
Bonney-Vehslagc Tool Co .•••.. 3-1 
Brill Co., J. G . •..••••..••... 41 
Buckeye Jack Mfg. Co •.•••••• 32 

C 

Cameron Electric Mfg. Co ..•... 32 
Canton Culvert & Silo Co. • • . . . 31 
Carnegie Steel Co. . . . . . . . . • . . . 20 
Clcvelaind Fsre Box Co. . . • . • . • 33 
Collier. Inc., Barron G. . . • . . . . 10 
Columb'a 111. W. & M. I. C ..... H 
Consolidated Car Fender Co .... 3-1 
Consolidated Car Heating Co ... 33 
-Copper Products Forging Co.. • . . 3!1 
Corp. Service Bureau, The . . . . . 25 
Crosett Co .• Jes. H . . . . . • • • . . • • 25 

D 

Damon Chapman Co. . • • . • • • • • 30 
Day & Zimmerman Co .• Inc ..... 24 
Differential Steel Car Co ••••.•• 37 
Dosscrt & Co. . . . . • . . . . . • . . . . . 20 

F, 

Economy Electric Devices Co. . . 3!1 
Electric Equipment Co . •• ••.•• 35 
Electric Railway Equipment Co. 2!1 
Electric Service Supplies Co. • . • 11 

Page 

F 

Feustel. Robt. M • • • . . . • • . . . • 24 
Flood City Mfg. Co .•. ... .•.•• 30 
Ford, Bacon & Davis . . . . . • • . . 24 
Ford ·chain Block Co. . . • . . . . • 33 
"For Sale" Ads ...••....••... 35 

0 

Galena-Signal Oil Co. . . . . • • . . • 17 
General Elc,ctric Co ..•..•.•. 10-22 
Gilbert &, Sons. B . F. Co .....• 30 
Gladium Co .. Inc .••.•.••...•• 32 
G!obe Ticket Co. . . • • . . . . . • . . . 20 
Gold Cnr Heatinll' & Ltg. Co .... 3-1 

II 

Hale & J{ilb,;rn Corp. • . . . • • • . . 28 
"Help Wanted" Ads. . .••.•... 35 
Hemphill & Wells •..••••.•..• 24 
Heywood-Wakefield Co. 3'l 
Holst Englehardt. \V. • . • • • • . • • 2-1 
Hubbard & Co.. . . . • • • . . . . • . . . 20 

I 

Indianapolis Switch & Frog Co. 31 
lngerROllrRand Co. . . . . • . . . . • • 37 
International Creosoting & Con-

struction Co. . • . • • . . . . • . . . . 30 
lnternatlonal Register Co .• The. 3-1 
Internat onal Steel Tic Co...... 0 
Irvington Varnish & Insulator 

Co ...•.•••.••...•••.••••. 33 

J 

Jackson. Walter .•••••...•..•• 2-1 
Jenndron. W. J .......••...... 3-1 
Johnson Fare Box Co. . . . • . . . . 3-1 

K 

Kuhlman Car Co ......•..•••• -11 
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I f.~?~~~N AT~:5J!P _!==_! 

Sta tio:1 Sta ir s 
£Joor Saddle• , e tc. 

AMERICAN ABRASIVE METALS CO· 11·, Iron ond ,.,,.,,.v !=_ 

50 Church St., New Yor k City ro,t taocthff 
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~ 55 New Uaers in the Last 4 M onths -

·I KASS SAFETY TREADS 

. =

:======_~== present an Unusual Combination 
in that they give BETTER RESULTS AT LESS COST 

J.fnnufactuud and Sold b11 

Morton Manufacturing Company, Chicago 
·~11111111111111111111111111111111111111111111111111111 11111111111 111111111111111111111111111 1111111111111111111111111111111 1111111111111111111111111111111111111111r: 

P age 

L 

Le Carbone Co ..••....••.•..• 34 

.ill 

1\lcGraw-Hill Book Co ••• Back Cover 
McGuire Cummings Mfg, Co ••.. 18 
Marsh & McLennan . • • • • • . • • • 0 
Mitten·Traylor, Incorporated .... 27 
More-Jones Brass & 1\letal Co. . 34 
Morton 1\lfg. Co .•.••.••••.•.. 40 

N 

Nae hod Signal Co .. Inc. . • • • • • • 20 
Nashville Tie Co .••.....••... 20 
National Brake Co .••••.•.•••• 23 
National Carbon Co. . . . . . . . • • 32 
National Fibre & Ins. Co ..•••• 31 
National Pneumatic Co., Inc .•.. 13 
National Railway Appliance Co. 37 
New York Switch & Crossing Co. 31 
Nichols·Llntern Co. • . . . • • • • . • 39 
Nuttal Co .• R. D. • • • • • • • • • • • . • 2;; 

0 

Ohio Brass Co ..••••••.•••••. 7 

p 

Page and Hill Co. • . . . . . • . . . . 15 
Parsons, Klapp. Brinckerhoff & 

Douglas •..•••.....••.••.. 2-1 
Perey Mfg. Co .• Inc .•.. ,, ••••• 39 
Po•itions Wanted and Vacant. .• 35 
Power Specialty Co. . . • • • • • . . • 31 

R 

Rail We!ding & Bonding Co. • • • 30 
Railway Track-work Co........ 8 
Railway Utility Co. • • • . . • • • . . 34 
Ramapo Ajax Corp ••....••••. 30 
Republic Truck Sales Corp., 

Front Cover 

IWIIIIIIIIIIUII~ 

R ichey. A lbert S .•......••..• ~ 
Robinson :. Co., Dwight P . • • . • 2 
Rnebling's Sons Co .• John A .. .. 3 
Rooke Automatic Register Co . • 3 
Rubber Insulated Metals Corp .• 2 

s 

Safety Car Devices Co .••••.... 
St. Louis Car Co .......•...... ~ 
Samson Cordage Works •••..• 3 
Sanderson & Porter . . . • . . . . . . 2 
Searchlight Section • • • • • . • • . • 3 
Smith e.: Co., C. E ... . ........ ::! 
Smith Heater Co., Peter. • • • . • • 3 
Sprsy Engineer ing Co.·. . . • • . • . 3 
Stafford R oller Beating Car 

Truck Corp'n ......• . •••••• a 
Standard Steel Works Co ...... 1 
Standard Undcrll:round Cable Co. 3 
Siar Brass Works . . . . . . • . . • . • 3 
Sterling Varn ish Co. . . . • . . . . . . 3 
Stone & W ebster .. • •.•••...•• 2 
Stucki & Co., A .............. 3 

T 

Tool Steel G{>ar & Pin ion Co. . . . l 
Transit Equipment Co. . . . . . • . • a 

u 

U. S. Electric S:gnal Co ••....•• ~ 
Unl\•ersal Lubricating Co. . • • • • a 

w 

"Want" Ads .....••..•••••.• a 
Wason Mfg_ Co. . . . . . . . . . . .. . 4 
Westingoouse Elc,c. & 1\Ifg. Co .•• 
Westinghouse Tra,,tion Brake Co. 
Wharton. Jr .• & Co., Wm ....•• a 
White Engineering Corp., The 

J. G .••.•••••••.•••••.•••• ~ 
Williams & Co., J. H •••••••••• a 
\ Vish Service, The P. Edw. . . . • • ~ 
\ Yitt, Peter • • . . • . . . . • . . • . . • • ~ 
Wood Co., Chas. N •.••••..•.•• 3 

2 Any width, with or without nosing §MASON SAFETY TREAD ~ for car and sta t ion steps 
§ Standard for 15 11eors 
§ America n l\lason Sa fety Trend Co., Lowell, l\Iess. = Stanwood Steps and Karbollth Flooring 
§ Branch offices In New York and Phllad~lphla 

~!.E OUR 
c..ATALOGUr. 

Swi:'"ET"S 
S Joseph T. Myerson & Son, Chicago, \Yestecn Diatributers 
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==-

-==_~- "Boyerized" Products Reduce Maintenance 
& mis Trucks Manganese Brak e Heads 
Case H ardened Brake P ins 1\langanese Transom Platea 
Ca.se Hardened Bu-shlnl'B Manganese Body Bush!np 

5 Case Hardened Nuts and Bolts Bronze Axle Bearlnp = Bemis Pins are absolutely smooth and true 1n diameter. We 
ill carry 40 different sizes of case hardener pins 1n gtock, Samplee = furnished. Write fo r full data. I Bemis Car Truck Co., Springfield, Mau. 
= • 
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Low Operating Cost Favorable to 
Brill Rail-less Cars 

The successfully and economically 
operated Brill Rail-less Cars en­
able railways to make service ex­
tensions to points where the initial 
cost of rail service would now be 
prohibitive. The operating cost 
of Brill Rail-less Cars is almost 
equally as low as the modern light­
weight cars and, particularly 
where there is every indication 
that traffic will ultimately be de-

veloped to warrant the laying of 
rails and operation of Safety Cars, 
this type v eh i c I e is admirably 
adapted. 

The Brill Rail-less Car is pro­
pelled by two (2) 25-hp. motors 
at 550 volts, mounted in tandem 
amidship and driving the rear axle 
through a propeller shaft. Its 
seating capacity is 30. 

fml THE J . G. BRILL COMPANY [lj 
lWJY!i PHILAOELPHIA, PA. 
AMERICAN CAR Co. - G.C. KUHLMAN CAR Co. - WASON MANF"'c Co. 

ST. LOUtS MC. CL.CVCLANO.CHIO. SP~tNOF"ICLO,MASS. 
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See ~this 
Library Edition of STEINMETZ 

for 10 Days FREE 
'I'he nine volumes which Dr. Steinmetz has contributed on t he subject of electrica l engineering are now avail able in a 
handsome specially bound set. To those who know what the great books have meant in the development of electrical 
engineering theory and practice-this announcement needs no elaboration. The Steinmetz 'books have been called the 
foundation of electrical practice. Their recognition is world-wide. In Europe, Japan, South America-in every corner 
of the globe-they are accepted standards and guides. 

Put STEINMETZ 
in your library-
Have this handsome set with its full treatment of the 
theory and special problems of electrical engineering at 
your command. The handbook and the pract ical treatise 
may give you the simple fact you need-but Stei nmetz 
gives you the theory and its application-the r eal solution 
of the problem. 

Keep in touch 
with STEINMETZ 
Put Dr, Steinmetz's books in your library. They bring 
you in convenient form the results of his s.tudy and ex­
perimentation as Chief Consulting Engineer of the Gen­
eral Electric Cdmpany. They form a complete presen­
tation of modern electrical engineering·theory. 

No Money Down-
Onl y $4.00 in ten days and $4.00 per 
month for eight months. 
You can secure the STEINMETZ ELECTRICAL 
ENGINEERING LIBRARY for ten days free. 
Simply fill in and mail the coupon below. 
This will not obligale you to purchase. You 
merely agree to return the books, vosi­
I>aid, In ten days, or to remit !4.00 in 
ten days and $-1.00 ver month for 
eli:-ht months. Take this Ol)l)Or-
t unlly to see for yourself what It., 

raw• 
ill Book 
o., Inc. 

70 Seventh 
venue, N. Y. 

these hooks are and bow useful S'" 
they could be to you. Remem• 
ber that they are the late.et 
revisions of the Steinmetz 
books in a handsome spe­
cially bound library edi­

Ynu may aend ma cm 
approval Cor IO dATI 

r r a e eramlnatton the 
STEINMETZ ELECTRICAL 

EXGL'\'EERINO LIBRARY, I 
agree to return the books. DOit • 

paid. In 10 days or remit $4. 00 
In 10 d■n ■od u. 10 per month ror 

eight months 

tion at a 1>rice a little 
leas than the reg. 
ulsr editions of 
the books. 

I 
I 
I 
I 
I 

Get the STEINMETZ Set 
............................... ... I 

and the STEINMETZ Habit--
I , ....... , ......................... I 

Offlolal Po,it!on , ............. , ..... , ....... .. I 
I 

## Nam,, of com,.,..v .. .. .. • .. .. • .. .. .. • • E. ll· ll·U : 
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