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Atlas Rail Grinner 

A Labor-Saving Lesson 
TlinH' timn; of st1·1·1o1l" hu,·t Kt•n·t•1I mu- ,:om] 1mnuu~r tho 
raihnt,· rom1mnil•K hu.,·l" ft•lt t•o1111> .. Jlnl fo t·ut 111111 almotlt 
t·ntirt•ly 1•1l111lnah• trac•k mnlntf"num.•... Tht>y han• tnuirht 
tlw n1J11~ of lnhor ,utdni: dt~,irt-M for tnu•kwurk. Prohuhb· 
notl1iru: pJ,- .. "'o rl1·111·h· wouhl han• 1-ihow11 tlw f:u•t that 
t·m-.b ("llll lu- J,.M,..Plll'fl h,· thl" mw of lnhor•'41l\' h1,r 1111u•hhu-!iil 
nml tnnl~. 

Thi!-t hthnr-su, in,: lt'Ml"on lt-nntrtl. it l'ho11JcJ lw tht> 1,lnn to 
ruutlnut' tlw u,,w nf .. urh 11 .. ,· lrt>H nnd tn lll't>b· the hlt'a wllh 
,•n•u 1,:·r.-.,t .. r lnt,~ul'-flt ~-, 

\\' t• off,·r t·otn11J.-t~ outtltll rn1' t"tJlrlt>nt n1nl t·ronon,tc-al wnrk 
Ju tr:u·k wt'hllng und Kr'; ntlin.r:-r,..,.nt'II nc,111i:1nt·r,1 In .... ,. h,, 
t:JU 1•c,ru1uanif"t4 tn .. v.-r,· :O:.tafr urnl 1u-11rl,r t•,t·r.,· n111ntry tu 
tlu• "urld. 

Railway Track-work Company 
3132-49 E. Thompson St, 

Philadelphia, Pn. 

Twenty Cents Per Copy 
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Finance 
" Joe, " said t he Vice-President, "our problems of financing this 

business of ours includes every phase of our activity. Your Operating 
Department is just as much involved as the Transportation, the 
Publicity, the Treasury and the Executive Departments. The 
physical worth and effectiveness of our rolling stock, our maintenance 
and our right-of-way equipment not only have a very definite influence 
upon our earnings, but they have a very important bearing on the 
public opinion of our enterprise and, therefore, on our prospects of 
securing local investors to buy our securities. With improving 
conditions of our industry, we must provide good attractive service 
to the public and the community. Your plan to order fifty light
weight double-truck cars for train operation during rush hours, with 
Westinghouse HL control, was approved unanimously by the Board 
yesterday.'' 

'Fine, Boss," replied Joe; "I am glad our Board clearly appre
ciates the value of putting our equipment in bang-up shape. They are 
absolutely right about the effect this has on public good will." 

"All right, Joe, go right ahead and make your plans for the 
future with this idea in mind." 

Apr il 29, 1922 
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You Are Interested
The Second-Class Postal Bill 

Should Pass 

JN 1918 the federal government collected from 
the publishers in second-class postal rates 

$11,712,068, and in the last fiscal year this has 
grown to $25,496,719. As a result of these high 
postal charges, publishers have had to. increase 
their subscription rates, and many have ceased 
soliciting subscriptions from sections of the coun
try where the high postal rate would make it 
unprofitable. Many papers have fallen by the 
wayside. 

The publishers believe that a reduction in 
second-class postal rates would greatly increase 
the business done by the post office department, 
not only in second-class mail matter, but in postal 
matter in other classes. Every advertisement 
printed in their pages leads to considerable cor
respondence by mail before the order is placed 
and often the article purchased is sent by parcel 
post. 

The publishers are not asking Congress to put 
postal charges back to the rate charged before 
the war. They ask simply the repeal of the last 
two increases, or those which went into effect in 
1920 and 1921. The rates would then be 17 5 
per cent more than the pre-war rate, and the 
publishing industry would continue to pay the 
federal taxes now paid by other industries. 

Is it fair that the publishing industry, of all 
industries, should be singled out as the sole ex
ception and compelled to struggle along under 
special war taxes? The reader, the ultimate con
sumer, is the one who suffers most from the re
duced service which the publisher is forced to 
give. Especially, is this inqease wise when the 
tax is being laid upon a means for bringing other 
revenues to the government and to individuals 
and for helping industry generally? 

Advertising Index-Alphabetical, 44; Classified, 40, 42; Searchlight Section, 39 
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Westinghouse 
Shurvent Renewable Fuses 

Ferrule Type 
Shurvent Renewable Fuse 

In the history of fuse protection there 
are three mile stones of progress 

First: The introduction of the non-renewable 
cartridge enclosed fuse. 

Second: The development of a renewable cartridge 
enclosed fuse with no scientific method of remov
ing the hot gases from the fuse casing. 

Third: The introduction of the Westinghous~ 
'"Shurvent"' Renewable Cartridge Enclosed Fuse 
having a scientifically designed and positive path 
for the venting and cooling of the hot gases. 

Folder 4472 describes in detail the variout< stages 
of this development. 

Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 

Knife-Blade T yi::e 
Shurvent Renewable Fuse 

sti 
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ELECTRO-PNEUMATIC 
BRAKES 

The new Philadelphia cars are also 
equipped with ,vestinghouse Electro
Pneumatic brakes, which are . recog-· 
nized as an essential factor in the 
successful operation of all highly de
veloped elevated or sub"7ay lipes 
where short, smooth stops are impera
tive in the interests of train• frequency 
and time economy._ 

D-2-F 
Compressors 

The Westinghouse D-2-F Air Compressorr 
with 25 cu.ft. displacement, is des.igned for 
medium-weight elevated and interurban 
train service. Thi~ · is a rugged, simplified 
machine which has successfully met every re
quirement with respect to efficiency, durabil
ity and economy. The 50 new, modern, all
steel elevated cars for Philadelphia are 
equipped with D-2-F's. 

CONSULT OUR ENGINEERS 

Our mginuring experts are a/,;.,•ays ai•ailable 
for analyses of operating conditions and to 
render such other assistance as may be re
quired to determine tlu best form o/ trartion 
bra/re for any class of strdre, 

Westinghouse Traction Brake Co~pany 
General Offices and Works: Wilmerding, Pa. 

. omc~, ~i] Boston, :111 aa• Los Angele• New York 
Ch1eago, 111. Moxlro City PJttsburgh 

~:~v'::~uC:og~lo ~: : r:~:a,MM~~• ~~:m~n~on ■au . 
Houston, Tex. Sl\n Franelaoo 

WtsT1N6uoustTRAc110N BRAKts 
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Speed Up 
Pass~nger 

Interchange ···cc· •. , 

With the new SELECTOR VALVE 

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

is made thoroughly safe and practical by the 
new Selector Valve. 

The Selector Valve, functioning in connec
tion with the standard M-28 Safety Car brake 
valve, makes it a simple matter to open or 
close either door independently1 or both 
together, as occasion demands. 

The operator is enabled to regulate the 
entrance or exit of passengers to meet the 

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

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

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

SAFETY CAil DEVICES C'o. 
OF ST. LOUIS, Mo. 

'Postal and 'wlee·r·aphic .Add1·ess: 

WILM.ERDING, PA. 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTSBURG 
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What users think of 

O-B Trolley Catcher 
Patented 

On the instant when the 
wheel leaves the wire 
O-B Catcher stops the 
rope and holds it. 
It is rugged. All parts 
are interchangeable. 

O-B T rolley Catchers 
·A ll the ivlaster Nlechanics on a large system in the East gathered 
to discuss common problems. The question of standardizing on one 
particular trolley catcher came up. Out of the combined experience 
of its members, the meeting decided easily on 0-B Catchers. 

A n 0 -B Salesman called on a Canadian property the other day and 
interviewed the· :Master :\lechanic about his 0-B Catchers. The 
rail way man reported perfect satisfaction- said that he had picked 
the 0 -B Catcher after trying several other kinds. 

A southwestern property is pleased with some 0-B Catchers which 
have served without a sign of trouhle for about two years so far
a g reat deal longer than this road had been getting from other types. 
:M ay we tell you some of the reasons why the 0-B Catcher ,s so 
satisfac tory? 

The Co. 

New York Philadelphia Pittsburgh Charleston. W. VtJ. Chicago Los Angeles :StJn Francisco PtJris, F"rence 
ucts: Trolley Meteriol , Reil Bonds, Electric Railway Cer Equ ipment, High Tens ion Porcelain lneulotors , Third Roil lnaullltol'II 

7 
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Jnsuf-ance plus 
J(ars/2 & X£bennan SerPice 

Representatives 
Representatives of Marsh & l\!IcLennan act as 
your confidential insurance advisers. They are 
men who have the confidence and the standing 
among insurance companies to plead your case, 
whenever they are satisfied that your rates are 
not a true measurement of relative fire hazard. 

The service which Marsh & McLennan can 
render you is consistent with the service your 
legal advisers render. Do you place your in
surance with the s·ame care? 

MARSH &M~LENNAN 
175 W Jackson Blvd~ Chicago, Ill. 

Minneapolis 
New York 
Detroit -

Denver 
Duluth 

·Columbus 

San Francisco 
Seattle 
Cleveland 

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

Check Steel Tie construction with 
these essentials of good paved track-:-
Bearing-The efficient_ <lesi?n 

of Steel Twm Ties 
provides 156 square inches -0f effective 
bearing per track foot at the lowest cost 
per unit of bearing - and, where it ~s 
most needed , 468 sq. in. of bearing under 
each joint. 

Permanent Materials 
- T n Steel Twin Tie construction, th e 
t;e structure embedded in concrete 1s 

not affected by water, temperature vari
ations or rot. 

E Steel Tic Track con Om y--minimizcs excava-

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

For estimating get the 1922 prices al your 
defiwry point. 

THE INTERNATIONAL STEEL TIE CO., CLEVELAND 
~ 

Steel Twiri Tte Track 
I 

9 

. . 
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TIE SERVICE 

•. 

-- --- ~ .... ---~ ..... -, . ~ -

. . 
' - . 

-.► 
..lo. -

(Rur•I theto1r•Ph sl11,,, .. -i111 crr9SotrJ J-i•r tin s•fflirJ 1,y this c••f1n1 
ia tr1ul, Sr..: Orlr•i:s Strut R:,. siau 1899) 

International Creosoted 1~ies still in track 
after t,vent)r-three )'ears' conti11uous ser,1ice 
and good for man)' years more. 

Quick ship111ents froJJJ seasoned ties i11 stock 

CREOSOTED 
POLES PILING TIES TL\IBERS 

li'\1TERt~A. TIONAL CREOSOTii':G .~, 1) CO~STR UCTIO~ CO. 
General Office: Gah·e5ton! Texas 

P /ants- Tc.xarka.na- Beaumont- Gah-C5ton. Texas 



YSTONE 
Specialties 
Air Sanders 
Air Valves 

Golden Glow Headligbu 
lluminated Destination Signs 

Steel Gear Cases 
Safety Car Lighting Fixtures 

Motormen's Seau 
Faraday Car Sipala 

Trolley Cate.hen 
Shelby Trolley Poles 

Samson Cordage 
International Fare Registers 

Fare Register Fittings 
Cord Connectors 

Rotary Gon_gs 
Standard Trolley Harps 

Standard Trolley Wheels 
Automatic Door Sipals 

Trailer Connectors 

ELECTRIC RAIL WAY J OURNAL 

Announcing a new Safety Fixture for 
cars where headroom is restricted 

( i/lustrnttd at rigl,t) 

The flexibility o f metal fingers pro
vides for expansion a nd c ontraction 
of the reflector, and also cushions the 
glan against any severe j olt o f the 
car. Notwithstanding this flexible grip, 
i t is impossible for the r eflector to fall 
or rattle in the holder. 

The use of Safety Car Lighting Fixtures in your cars will elimi
nate broken glassware and decrease imtallation and lamp renewal 
costs. These fixtures when used in combination with proper 
reflectors and l\Iazda lamps reduce the number of lighting units 
required to properlr illuminate the car. Thus a saving in current 
consumption over bare lamps is also effected. And they enhance 
the interior attractiveness of your cars. and your passengers are 
afforded greater eye comfort. 

Safety fixtures fit all types of cars. being made in straight pend
ant form with round or square bases (illustrated); in angle 
ba..~ pendant form and in bracket form. ;\lade in various sizes 
to use with standard 23, 36, 46. 56, 72 and 94 watt ~Iazda series 
lamps. 

ELECTRIC SERVICE SUPPLIES Co. 
Monalacturer of Railway Material onJ Electrical Supplie• 

PHILADELPHIA NEW YORK CHICAGO 
17th and Cambria Streeu SO Church Street Monadnock Bldr. 

B ro1tch Officu : Boston, Scrau toa, Pittabu r1h 

Canodion Dis tributors : 
Lyman Tobe & Supply Co~ Ltd~ Montrral. To.....,to. W iu n epe~. Vancouver 

11 
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Modernize! ' • Pneumatize ! 

That "flying-leap" passenger! 
You can't get rid of him. 

Nor do you want to ! 

Because his objects are truly worthy ones-namely-to save a 
few seconds time for himself and deliver to you an extra fare ! 

But-you can make your car safe for him-so safe that there 
will be no possibility of trapping him in doors or steps. 

-and at the same time you can do this without putting any 
burden of watchfulness upon your conductor or in any way 
distracting his attention from the main issue of getting all 
the fares-when you equip your cars with the 

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

Multiple Unit Door Control 

In such cars, the entire control of 
doors and steps and go ahead sig
nal's are vested in the mere turn of 
a lever-handle or the pressing of 
a button. From the lone "flying
leaper" to the massed formation of 

the rush-hour you can eliminate 
accidents and secure the utmost in 
revenue, on cars that are modern
ized - pneumatized. Think it 
over. 

Manufacturecl in Canada by 
Dominion Wheel & Foundries, Ltd. 

National Pneumatic Company, Inc. 
Toronto, Ont. 

I • 

50 Church St., New York Edison Bldg., Chicago 

\Vorks; Rahway, N. J. 
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Bates Pole Lines Earn Good Will 
Offset agitation for the removal of pole lines from streets 

by installing Bates Expanded Steel Poles. 
Demands by citizens that heavily 

loaded pole lines be removed from the 
streets are becoming more frequent. 
The pole lines are visible evidence of 
the utility company, and unsightly 
lines are a shining mark for the indig
nant citizen and his alderman. 

In one large city demands for the re
moval of wood pole lines have been met 
by the installation of trim, sightly Bates 
Steel Poles. These Poles are set for 
greater spans, cost the utility less, 

This particular utility is installing 
Bates Poles wherever replacement is 
needed from time to time-fore-stall
ing complaint and saving money. Many 
of these lines carry ornamental lighting 
and transmission lines as well as trolley 
spans and feeders. This practice of 
replacement pole by pole as the occa
sion requires will soon result in a com
plete steel line with all its advantages, 
and at less expense than if wood poles 
were used. 

please the citizens, and avoid in this Ask us for prices on Bates Poles and 
case the expense of underground cables. data on th~ir life and strength. 

The Bates Steel Pole Treatise will be sent on request. 

·nates la~de§teel Truss@• 
208 So. La Salle St., Chicago, Ill. 

District Offices in all Principal Cities 

ONE PIECE 

EXPANDED 
- STEEL 

13 
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AMlERliCAN COPPJER PRO]l])UCJS 
COIRIPORATHON 

·200 ,JBROAID>W.AY NlEWYORK 
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"Projects announced and started in the metropolitan 
district are breaking all records for volume and cost. 
They are running above $20,000,000 a week. The 
rest of the country is reporting a similar condition." 

The above statement, made by a publication of un
questioned authority, would seem to indicate that 
electric railways are facing tremendous demands for 
service. More building means more travel and this 
means a logical increase of equipment on a profitable 
basis. · 

Every need for trolley wire-round or shaped-can 
be supplied at once from our mills at Bayway, N. J., 
with a specialized understanding of the problems and 
requirements of public service corporations, and with 
economy as well as speed in delivery. 

If you are in the market for a strong, tough trolley wire, 
u-niform in size, of known conductivity, and right as 
to price, we strongly urge you not to place your order 
without sending us an inquiry. And this applies to 
all your wire needs, whether they be for bare or 
weatherproof. 

Round Bare Wirt 
Bare Strand 

COPPER PRODUCTS 
Slow-burning Wire and Strand 
Bus Bars · 
Copper in Rolls 
Rolled Rods 

15 

rass and Bronze Shuts Brass and Bronze Round l/7ire 
Brass and Bronze Flat and Square IP ire 

Trolley Wire-Round and Shaped 
Flat and Square Bare Wire 
Tinned Wire and Strand 
Weatherproof Wire and Strand 

Drawh Rods-Round, Square and 
Rectangular 

JERRCAN COPPJER PR01DfUCl§ 
1~,.- COJRIPORATHON 
\'Al 1 200 lBROAID>WAY NlEWYORK 
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Always-
electric railway men read 
Electric Railway Journal 
text and ads 

The approach/ng question: 

Speaking 
about 
ourselves-

Electric Railway Jour 
New York 

ILact•rc R11L•A1' JOlllN•L .. 

''What shall I do with this track?" 

ThC' m,11ntc:nancc on 1h1s uaclr. by us,ng ,him, 
ha1 bt-tc enormous and i, only fflotf lived. 
'The rail• appear to bt rood. but the joinr, 
ut baucrrd and low and 1hc- conn.a,u h•m• 
mc:ricg over rhtm i, ruin°"' io the rolling 
siock, not IO HJ a word about the 101-1 cur-

rtnt. I ( t could find • ru~ tm tl11s col)l1!1iM 
at oot IOO Crcu.a}o11~ I bc-licve f ,nuld po1t• 

ponC' ttbuildfag thi• track for ,,.., or sc-vcn 
years, and tfy that rime 1hi1 Cr>mpany may he 
1n h<-tttr Jinanrial tondi1100. 

DAYTON 

Reduced from double page spread 
in Electric Railway Journal. 

Good ads produce re1ults. 

I have a! 
I'll U5" those Darton Resilietlt Joint Boost
ers. They allow the u~ of concrete: under 
the Booster, and pro~·idc for a shock absorbc-r in 
the Booster itsdf, which saves the- concrete- from 
breaking up undcr the- hammer blows; more-• 
m·cr, the)' can be installed without any intc-rrup~ 
tion to tr.>flic. The price of $4.50 for a 
••Booster'' is a mtrc nothing bec311sc du:: chic:f 
c-xpc:nsc of repairing a bad joint is the tc-aring 
uut of the old paving and replacinc- it, whereas 
if I add the Booster 10 the job I can forgt-t abour 
the rcpain for scnra( years. The old safine, 
"Opponunitr only knocks at your door onl·t is. 
rrue," so I will no, let it be said that I passed up 
an opponunity, but will order the Joint Boostcn. 
at once. 

Resilient 
JOINT BOOSTER 

THE DAYTON 
MECHANICAL TIE COMPANY 

OA YTON, OH 10 
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Riding on Oil 
How many realize that in all railroad travel, either steam or electric, we are 

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

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

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

"Galena Quality Is Our Bond 
and Your Security/" 

atena-SignalOil Compan 
ew York .. frank tin. Pa. ,.. Chicag 

o and offices in rinci al cities 

I II 11111 1'11111 I 

17 
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Price basis versus 
performance basis 
in the selection of lubricants 

"Overall Specialists" 
The service men who work with you 
on your lubricating problems are not 
"experts on theories." They put on 
overalls and get right down to brass 
tacks--pack your cars--show you how 
and why Tole should be used. They 
get results - real money-saving re
sults-99 times out of a hundred. The 
hundredth time there "is no charge 
for the service. 

mEASONS for the use of Tulc as a lubricant 
for electric railway service embrace both 
the price consideration. and the perform

ance consideration. 

( By price consideration we do not mean cost 
per pound, but cost of lubrication per car mile or 
per month, or some similar equitable reckoning.) 

If the lubricant used enables the car or machine 
to develop a high degree of efficiency with least 
expense for power; at the same time reducing de
preciation to a minimum; reducing labor and 
maintenance attention ;-and if this lubricant doe.~ 
all this in the way of performance on a quantity 
one-third to one-half that formerly required, there 
you have both cost and performance consideration 
in its favor. 

With Tulc, this true lubrication economy is 
assured. 

Proven records on many electric railways show 
that Tulc not only reduces cost of lubrication di
rectly, but that it ends repairs and shut-downs from 
failure of lubricant, and saves time, labor, and 
overhead expense. 

A trial on your property will be arranged if 
you will write us. 

The Universal Lubricating Co. 
Office11 Schofield Bldr. Worlu: Sweeney Ave. 

Cleveland, Ohio 

-scientifically and 
accurately compounded to 

reduce lubricating costs 
---
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Convention Special G-E Equipped- · 

DB-166 Contactor GE-69-C Railwau Motor T11Pe C Master Controller 

Railway officials who attended the Mid-Winter 
Convention of the A. E. R. A. at Indianapolis· were 
favorably impressed with the electric train exhibited 
by the Illinois Traction System. 

This train, which represents some of the best develop--ments in electric traction, is hauled by a locomotive 
equipped with GE-69 motors and G-E type M 
control. 

This and other .locomotives similarly equipped have 
been in service for many years and have operated 
with a minimum of electrical or mechanical failures. 

Gen.era .El~ct~ic 
General Office CO mp a n1 V 'Sales Offices Ill 
Schenectady, N.Y. _ ~ all lruge . cities~ zs-i44 
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Remote-controlled Line Breakers Protect 
and Save Your Equipment 

Ground Connection ----1"....--
on first Filion only 

Ratchet Switch---++---. 

To Moto·rs 
f:114 Resistors 

Under the Car 
tine Breaker under the Car 
Consists or Overload Relay and Contador 
with powerful ma_gnetic Blowout 

When the motorman "notches up" or 
"shuts off", a drum controller arcs 
excessively. It's because the controller 
is opening and closing the motor 
circuit, although designed primarily 
for adjusting speeds. G-E line break
ers are designed to break the heavy 
currents '.and protect the motors from 
improper acceleration. 

On the first point of the controller, a 
ratchet switch closes the motor circuit 
through the line breaker. The least 
backward motion of the controller 

Out of the Way 
handle opens the ratchet switch and, 
in tum, the line breaker contacts. 
Then the circuit can be closed again 
only by starting from the "off" 
position. 
G-E line breaker equipment replaces 
the hand-operated breaker and puts 
the flash and noise under the car. It 
cuts controller maintenance costs, 
especially for companies with over
loaded conditions. 
Let the nearest G-E Sales Office ex
plain further. 

General.Electric 
General Office CO mp ~ n, v Sales Offices in 
Schenectady.N.Y. , ~ "J all large cities .o-w 
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S upreme Court Decides 
Galveston Rate Case 

THE decision of the United States Supreme Court in 
the Galveston case, rendered April 10, differs in a 

number of important respects from those in other rate 
cases. The city was willing to permit an 8 per cent 
return and the experts on both sides were agreed as to 
the cost of reproduction of the property on a historical 
basis and the amount of gross revenue and operating 
expenses. The main differences between the city and 
the company arose over various items in development 
cost, allowances for depreciation, maintenance and 
taxes, and the future trend of prices. The last-named 
question entered because the city maintained that prices 
were coming down and the company would soon be able 
to earn its 8 per cent, if it was not yet doing so, while 
the company wanted something more tangible than long
deferred hopes. In upholding the decision of the lower 
court, the Supreme Court declared it believed the city 
would probably "give full and fair consideration to a 
proposed change in rate if application were now made 
to it." If not, the court intimated that it was prepared 
to extend relief. 

Some of the· conclusions reached in its decision by 
the Supreme Court relating to going value are particu
larly interesting, especially those relating to the extent 
to which past losses and brokerage fees should be in
cluded in valuation. The consideration of the extent to 
which taxes may be deducted from income to determine 
what is a fair return will also attract attention. 

Next Thursday 
Is Electric Railway Day 

T AST year a number of electric railway companies 
L celebrated May 4, the thirty-third anniversary of the 
completion in 1888 of the Richmond e lectric road, the 
first large electric railway in the world. At least five com
panies succeeded in resurrecting old horse cars, which 
were drawn about the streets of their respective cities 
to show what progress had been made in street railway 
transportation during the previous three decades. In 
three of these cases the car was driven by one of the 
horse-car drivers of the early days who was still con
nected with the company. The report of these celebra
tions in the issue of this paper for May 21, 1921, showed 
that they were witnessed by large crowds of interested 
people. Many of these had probably never seen a horse 
car before, and the comparison between this primitive 
conveyance and the comfortable and commodious electric 
car of modern type which accompanied it in several of 
the processions must have been impressive. 

Certain other electric railway companies in the cele
brations last year offered prizes for the best essays or 
historical reviews of the development of the local system. 
In one city the prize was limited to school children. 
Many electric railway companies referred to the an
niversary in their advertisements in the daily papers. 

Most of the larger newspapers carried articles and 
editorials about the improvements in city transportation 
which had been effected during the past three decades. 

Occasions and events of this kind are undoubtedly 
helpful to electric railway companies. Too many people 
take things for granted. They see electric cars running 
through the streets, but do not realize the long and 
expensive experiments which led up to the use of the 
present style of car. Still fewer probably understand 
that the cost of all of these expensive changes had to 
be defrayed by the electric railway companies. 

For this reason an object lesson of the new and the 
old in transit is a good thing, and where the actual cars 
typical of the development are shown, it is more im
pressive than if the idea has to be conveyed by a printed 
statement. "Electric Railway Day" can well be cele
brated each year, not necessarily in the same way but 
in some way, for the benefit of the lesson that it ca;ries. 

Cross-Trench Nuisance 
Can Be Controlled 

THE best possible foundation for a structure such as 
an electric railway track is solidly packed naturai". 

soil. Time is an important factor in the compacting 
process, and every disturbance interferes with the 
solidity of the soil. An electric railway which has a 
franchise for a track, even if it does not own the 
strip on which the track is built, should therefore have 
something to say regarding excavations through the 
franchise width of street area. Only thus can proper 
back-filling and pavem0ent maintenance be assured. 

Just how the electric railway's rights in this direction 
shall be safeguarded is a problem for local solution in 
each case. But the fundamental principle should be 
recognized that once the soil under a piece of track has 
been disturbed the track has a very uncertain support 
over the disturbed area until the soil is brought back to 
its original condition. Unless this is done the track 
must bridge the gap from solid soil to solid soil, with 
consequent effect on track and pavement. Photographs 
are reproduced elsewhere in this issue to illustrate the 
situation which actually develops, and an explanation is 
given of the way in which the results of these excava
tions are controlled in Montreal. 

In the article referred to, the author outlines in 
humorous fashion the operations in an attack upon the 
integrity of a track foundation. The story which he 
tells will recall to the minds of the readers many 
experiences of the same nafure if not of the same 
degree. The story enforces the logic of the whole mat
ter, showing how ridiculous it is for a community to 
expect a railway to keep in condition its track, and 
oftentimes the inclosed and adjacent paving, and for the 
community at the same time not to furnish protection 
against damage to the track foundation. Followed as 
it is by an account of actual success in securing such 
protection, the story will do more than cau_s() a smil_e, 
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··- .. 
Another Term Needed 

in Valuation Nomenclature 
T AST week mention was made in these columns of an 
L interesting byproduct of recent hearings before the 
New York Transit Commission, namely, the enrichment 
of the electric railway vocabulary by the term "rotating 
standee." The same series of hearings has also dis
closed the need for a further addition to the terms used 
in railway valuation procedure, or at least this need has 
become apparent through conclusions which have been 
drawn in public print from some of the testimony pre
sented to the commission by members of its own staff. 

It will be remembered that in the act creating the 
present commission it was instructed to make a valua
tion of the property, other than franchise or going 
value, necessarily used in railway service in New York 
City. Wisely the commission concluded as a prelimi
nary to make estimates on several bases, of which four 
have been concluded. These were reported in the issue 
of this paper of Feb. 25, page 333. 

The Valuation Bureau of the commission recom
mended one of these as the correct measure of present 
fair value and termed this one the "actual or estimated 
original cost less an amount necessary to restore the 
property to first-class operating condition." We pointed 
out then, however, that as defined in the accompanying 
report this term was a misnomer and it would probably 
be misinterpreted by the public to mean legitimate in
vestment rather than what the figures actually represent. 
That this is so is increasingly evident. In valuation 
nomenclature legitimate investment has supposedly been 
indicated by "historical cost," a term quite generally 
used. Briefly, the "historical cost" is the aggregate of the 
sums actually and legitimately expended in producing 
the property, and if applied to the physical property it 
includes the cost of all experimental work necessarily 
conducted to determine the system finally to be used, the 
reconstruction costs to produce more modern plant, etc. 

The "original cost" valuation of the New York Tran
sit Commission does not aim to give this figure, at least 
for the street surface lines and for the original elevated 
railway line. Instead, it represents the expenditure 
which would be required to reproduce the property in 
its physical condition as of the date of inventory, but 
with the cost for the several classes of work and mate
rial taken not at the prices of today but at those prev
alent in the year corresponding to the construction, as 
nearly as may be estimated. 

In the way in which these figures are used they form 
a perfectly legitimate basis to show what they intend 
to convey. But they are not and cannot be the same 
as "historical cost" or "legitimate investment," any 
more than the value of any of the great inventions when 
perfected is represented by the worth of the material 
used to construct the first successful models and valued 
at the time the material was bought. One might as 
well base the present value of the real estate on Man
hattan Island at the twenty-four Dutch dollars paid for 
it by the early settlers to the guileless red men. 

In the Galveston Electric Company case, reported this 
week, the Supreme Court speaks of the estimated cost 
of reproduction on the historical basis; that is, what 
the property ought to have cost on the basis of prices 
prevailing at the time the system and its various units 
were constructed." This is apparently similar to what 
the New York Valuation Bureau ascertained; except 
that we know that the New York figure does not include 
the development costs of changing from system to sys-

tern as well as those caused by other obsolescence. The 
Galveston figure may: it is not clear. 

Just how extensive the use of such a term would be · 
is another question. It is not difficult to have a concept • 
of the reproduction cost of a property at present prices, 
because that- represents, at least theoretically, the ex
pense of building a similar property at the present time. 
Nor is it hard to understand what is meant by repro
duction cost at 1914 prices, because that would mean . 
that the expense of reproduction is reduced to 1914 unit 
prices, which some people profess to consider "normal" 
at the present time. In. the same way, the expression 
"historical cost" or "investment" conveys the definite 
meaning of the actual expenditure on the property. 

But it is impossible to imagine either an electric rail
way property built today at prices of 1880 or 1890, or 
one built in 1880 or 1890, which would not have required 
some expenditures since that time for experimental de
velopment. In other words, there is no precedent, either 
in heaven above or in the earth beneath or in the waters 
under the earth, for such a manner of construction. 
It is neither like a property built today without experi
mental cost but at 1922 prices, nor is it like an old 
property built at the lower prices of two or three de
cades ago but with the burden in a new art of having
been built at a time when the experience and knowledge 
of succeeding years were not available. 

The facts here related make it clear how important 
it is that the nomenclature of the valuation business be 
cleared up-that there be a concise and descriptive ex
pression for the basis of valuation used in New York, 
lest other mistakes be made in the future by con
tributors to journals of public opinion. 

Maintenance Costs Should Be Kept 
on a Comparable Basis 

A LL electric railway engineers are fond of maldng
fi cost comparisons, and in fact they are quite neces
sary if the economies resulting from attention to detail 
in the various classes of work are to be evaluated. Com
pilation and comparison of costs furnish a powerful in
centive toward increased efficiency, but in order for 
these to be of value they must include th~ same items. 
An example of a variation in practice occurs in the use 
of the item of carhouse maintenance. Some railways 
include this item in their rolling stock maintenance 
costs; others do not. Manifestly this leads to a varia
tion that should be taken into consideration in making
comparisons. 

The problem of keeping a record of the cost and life 
of various wearing parts has received considerable at
tention from equipment engineers. A few roads have 
reported excellent results from the use of letters or 
symbols in the accountants' ledgers to designate the 
several parts of the equipment. The auditor is then in 
a position to draw off a statement of the quantity used 
and the cost of any particular part without great 
trouble. The men responsible for equipment mainte
nance require such records in order to conduct their 
work efficiently and the auditing departments are usually· 
ready to co-operate as far as they can. By deciding on 
a few parts of which individual records are of advan
tage and then using a system so that these can be con
veniently located, accurate cost records can be produced 
with considerably less work than by keeping individual 
car records in the maintenance department. If differ
ent roads follow the same practice in this particular. 
their cost figures can readily be compared. 
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Controlling Excavations Through Right-of-Way 
l\lontreal (Quebec) Tramways Has Worked Successful Plan of Co-operation with City Under Which 

Railway Sanctions Digging Operations Affecting Its Track and Is Compensated for 
Expense Connected Therewith-Plan Has Been in Use for Nineteen l\Ionths 

BY R. B. GENEST 
Chief Clerk Engineering Department, l\lontreal Tramways 

IN MANY cities and towns of the United States and 
Canada electric railways suffer from the actions 
of individuals who seem to delight in wrecking their 

roadbed by digging holes and excavations in the right
of-way, varying in depth from 1 ft. to 30 ft., of various 
widths, and of shapes geometrically indescribable. 

For many years the Montreal Tramways had difficulty 
in collecting the cost of repairs made to tracks rendered 
necessary by openings and cuts of all kinds and dimen
sions made by the city of Montreal road, sewer and 
water works departments, by utility companies, by con
tractors and by private individuals. Many such open
ings were made. within a few hours, and often late at 
night. While the company's inspectors were surveying 
lines in one part of the city, a contractor's forces would 
be penetrating the right-of-way in another part, and 
the opening would be refilled before the inspectors could 
reach the location and obtain the necessary information. 

Liability for payment was denied in a large per
centage of cases by the parties responsible for the 
excavations in the first instance, and prolonged con
troversies arose between the city departments and 
contractors as to the responsibility for the damage. 

TRACK SUFFERS FROM E CAVATING BY IRRESPONSIBLE 
PERSONS 

According to the city regulations, a contractor or 
individual, wishing to make a drain pipe connection 
to a sewer, applied to the city permit department for 
written authority to open up the pavement in the road
way. The procedure was somewhat as follows: John 
Doe & Company, house builders and apartment-house 
erectors, find that they must reach the city sewer in 
order properly to drain the building under construction. 
The sewer is located in the middle of the street, directly 
beneath the devil strip of the tramways' tracks. A call 
is sent out for expert representatives of the hole-dig
ging fraternity, who have specialized for many years 
in the business of track wrecking. The services of 
Messrs. Hammeri & Bango are obtained. A form of 
contract is drawn up, in which it is stipulated that for 
the lump sum mentioned therein, Hamrneri & Bango 
agree to deposit with the city O'f Montreal funds to cover 
the cost of disturbing the city paving in the vehicular 
roadway, and to accept all responsibility therefor. But 
in so far as the paving area within the boundaries of the 
tramways' tracks is concerned, no questions are asked. 

THE JOB UNDER WAY 

unfortunately a pick point penetrates a conduit. A few 
feet lower down a water main appears. There seems to 
be a leaky joint, as the substratum is quite heavy with 
moisture, and a small stream O'f water is running down 
the pipe. However, that is not the affair of Hammeri & 
Bango. 

Excavation is now down 17 ft. The sewer (so the 
excavators were informed) is 20 ft. below the surface. 
Street cars roll by overhead; an occasional motor truck 
bumps across the rails. The sides of the excavation 
show signs of a cave-in. The diggers decide to go 
through the surface between the rails in one track and 

f 
Ii,. 
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'• I ,I '·' ·, .-. 
'rHE FOUR TYPES OF EXCAVATION SPECIFIED IN THE 

l\lONTREAL AOREIIIMENT 

in the devil strip. The paving block is pried up, the sand 
cushion is swept aside, and the concrete ballast is ham
mered loose with drills and sledges. A tie rod is in the 
way, but this can be easily bent to one side with a 
hammer blow and knocked back into position by the 
same method, damaged a little but still there. 

The concrete slab is a little more difficult, but longer 
and sharper·drills are used and the foundation is soon 
removed. A little more digging and pounding with 
bars, and the roof of the tunnel falls in; the worst is 
over. The roadbed is now well broken up, and 7 ft. or 
8 ft. of skeleton track is exposed to view, the rails 
acting as steel stringers and the ties held to the rail by 
the spikes. A few lengths of 2-in. plank are inserted 
vertically against the sides O'f the excavation, blocked 
here and there with horizontal braces and forming a 
rough cofferdam. The danger of a cave-in is now 
eliminated, and the contractors descend into the hole 

The excavation is started at the sidewalk curb. When and remove the balance of the loose material, reach the 
the contractors reach the brow, or a point 18 in. from sewer, lay their pipe and make the connection. The 
the outsid!! rail, which is the boundary between the excavated material is. then loosely back-filled, and the 
company's right-of-way and the vehicular roadway, the broken-up paving block set · 6n · the surface. The job is 
excavation is sloped at an angle of 45 deg. and a tunnel completed according to tradition. :Messrs. Hammcri & 
is commenced. A few ·· cubic feet of concrete slab ~ Bango hie themselves to the offices of John Doe & Corn
foundation is knocked off by way of testing its strength. pany, collect their money and are ready to tackle the 
An underground ~elephone . Ii~~ is encountered, and next wrecking job . 

. • ,. I. - -
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TYP I CAL CLASS "A" OPENINGS THROUGH R I GHT-OF -WAY IN l!ONTREAL 

:-.o. I- H e left the paving base, a nyway. No. 2-Rails suspended in m idair. Xo. 3-\\'ork of demolition begins. 

Next morning the telephone company experiences 
line trouble in the immediate vicinity in which the 
wreckers were busy. Diagrams indicate the presence 
of a conduit in exactly the same location where the 
drain-connecting contractors were working. The loosely 
back-filled material is removed, the broken conduit is 
discovered and repaired and a bill is forwarded to the 
tramways company. A few days later a digging .squad 
from the gas company appears, to Jay a sewer service 
for the new1 building and make connections to the gas 
main, lo-cated across the street. The same hole is used, 
but it is necessary to undermine the remaining track 
by tunneling in order to reach the main. The now 
weJl-loosened excavated material is again thrown back 
into the hole and the surface is lightly tamped. Both 
tracks and the devil strip have been broken up and 
undermined. 

About ten days later water begins to spout up 
t hrough the surface here and there, and a smaJI lake 
forms. A battalion fro-m the city water works depart
ment arrives, accompanied by foreman and sub-foreman, 
and bringing pumps, jacks, block and tackle and truck
loads of sundry material. A citizen who lives in the 
immediate vicinity regards the operations with dis
approval, not knowing whether the workers are em
ployed by the tramways company or the city. The 
workers seem to be making several holes right between 
the tracks, and they are also opening up where a hole 
has already been made. Why, in the name of common 
sense, the tramways company cannot leave welJ enough 
alone is beyond his understanding. It is not a month 
since the company disturbed the whole district putting 
down a brand new track and foundation. Inquiry dis
closes that the city is trying to locate a break in the 
water main. The break is finally located in the original 
excavation made by the drain-connecting experts. In 

the course of a week or so the pipe is made watertight, 
all holes are refiJled and the track is left to settle and 
sink unmolested. 

In the meantime the tramways' excavation inspector 
has been carefuJly viewing aJI operations, taking notes 
and measurements, and record of dates, names and 
addresses of all concerned, and further increasing the 
value of his information by several photographs. 

MAKING GOOD THE DAMAGE 

FinaJly the tramways' division roadmaster decides 
to repair the damage done to the track, as there appears 
to be no danger of further hole digging. A survey of 
the damaged roadway shows that six different excava
tions are located in a stretch of 60 ft. The conditions 
found are: Broken-up paving surface, broken and 
cupped joints, loose bolts and spikes, bent tie rods, 
sagged and twisted rail, shortened and cut-off ties, and 
ballast and foundations reduced to mud. A birdseye 
view of the track taken from the sidewalk shows a 
series of short vertical curves, resembling in appear
ance the general contour of a scenic railway. 

The soggy mass now comprising the back-filled mate
rial is removed. The sides of the excavation are 
trimmed and the holes are fiIJed with wet sand, packed 
and hard tamped. A new concrete slab is laid, joints 
are repaired, track is relined, concrete balJast is filJed 
in, track is surfaced and new granite paving block is 
reset and grouted. The roadbed is again in operating 
condition. 

A careful record of the cost of rehabilitating the 
track is made out by a construction timekeeper cover
ing labor and material in detail. The question then 
arises as to whom the bills should be sent, and, if it 
is to be divided among the four parties concerned in 
the wrecking job, what proportion of the bill should 

EXAMPLES OF CLASS "B" OPENINGS THROUGH RIGHT-OF-WAY 
:So. 4- Comhlnatlon ot "A" and "B" opening, concrete slab and ballast be ing completely knocked away on outer edge, expoRlng tie. 

No. 5-A typica l caRe In this class. No. 6-,vlll this trench be properh· back-flll<'d? 
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No. i-Thls one will not disturb the track. No. 8-An operation which will require careful bu<'k-fllllr\g, 
No. 9-Close work In this devil strip, 

each party pay? Finally the account is forwarded to 
the tramways' accounting office for distribution and 
a tremendous amo-unt of correspondence accumulates, 
involving the engineering, claims, accounting and legal 
departments, and also the utility companies, the con
tractors and the city departments. 

In 1920 two Belgian roadbed wreckers undertook 
to dig a hole in a single track, which had to be repaired 
by the company immediately, as the track showed signs 
of depression shortly after the excavation was filled in. 
The cost of repairs in this instance amounted to $155. 
The Belgians, however, disappeared and the city author
ities denied all responsibility for the bill. 

CO-OPERATION REPLACES CHAOS 

According to the operating contract between the 
city of Montreal and the Montreal Tramways, the· com
pany is responsible for the maintenance of the paving 
surface in the track atea but, at the same time, the 
company has no right or authority to prevent any one 
from breaking up the paving area. 

For many years the Montreal Tramways desired to 
bring about the institution of regulations to overcome 
these many difficulties. After several conferences with 
the city authorities and the Montreal Tramways Com
mission an agreement was finally drawn up. It was put 
into force on Sept. 13, 1920. Thus the company suc
ceeded in obtaining some protection. The agreement is 
as follows : ... 

. . . . Before the city of Montreal will issue a permit 
to a corporation or contractor to make openings for the 
purposes of installing pipes or sewer connections, etc., in 
the streets on which there are car tracks, and where it is 
necessary to go under the car tracks to reach utilities, 
the city of Montreal will require the applicant to show re
ceipt from the Montreal Tramways Company, indicating 
that such applicant has made a deposit to the company 

covering its expense to make any repairs to the track and 
roadbed, made necessary on account of the operations of the 
corporation or contractor. The schedule of prices for doing 
this work and for the various types of openings shown on 
blueprint of our drawing No. 586 J.B. will be as follows: 
Type "A," $60; Type "B," $100; Type "C," $100; Type "D," 
$155. It being understood that after such deposit is made 
the Montreal Tramways Company will assume all lia
bility for damage to its property; the applicant, corpora
tion or contractor will, however, temporarily back-fill the 
opening to make it safe for the passage of the vehicular 
and pedestrian traffic in the streets. It is further under
stood that no rebate will be given to the applicant, corpora
tion or contractor, in the event that the cost is less for re-
pairing the damage to such excavations than as stated 
above, as it is understood that the prices quoted will about 
even up at the end of the year. The standard form of re
ceipt will be given applicants for permits, which can be 
exhibited to your permit clerk, at the time of issuing city 
permit. The company reserves the right to increase or de
crease the figures given as conditions may warrant. 

This agreement has now been in force approximately 
one y~ar and seven months, and, outside of a certain 
amount of difficulty experienced during the first six 
weeks or two months of its enactment, has proved satis
factory. During the preliminary stages a certain 
amount of tact was required in dealing with applicants 
for permits because they were not inclined to look with 
favor upon such a revolutionary change in the routine. 
Sporadic attempts were made to evade the regulations 
but, by exercise of care to detect infringement of the 
ordinance, the company was able to reduce the num
ber of deposit evaders to a minimum. Instructions 
were issued to roadmasters, section foremen, and con
struction timekeepers to notify the head office imme
diately on discovery that an opening is being made in 
the company's right-of-way. This information is given 
to the excavation inspectors, who, between their rounds, 
report at stated hours to the head office and are, there
fore, in constant communication with the construction 

l\llSCELLANEOUS EXCAVATIONS KNOWN 
Xo. l0-Thls kind of work re ulres a large deposit. No. 11-The shoring here shows that troubles wlll result IC cnreCul "''Ork Is not 

q done. :,.0 • 12-Thls man trusts the concreting done by the railway. 
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forces. Also, the local police have instructions to pre
vent penetration of the track area by any one unable 
to show a company permit. . 

HERE Is How THE AGREEMENT WORKS 

Now, if a corporation or individual desires to make 
an excavation or opening through the right-of-way of 
the Montreal Tramways he applies to the city of 
Montreal permit department for a written author iza
tion to open the city streets. He must explain satis
factorily the purpose of the opening. The city 

-i 
•• I ,_ .. ' 

I 

request from the engineering department (Form E-54) 
which is made out in duplicate, a carbon copy retained 
in the engineering department. The applicant then 
proceeds to the accounting office, where a deposit fs 
made according to the classification mentioned in Form 
E-54, and he is given two copies of Form A.I. He is 
then in possession of the necessary authority to obtain 
a permit from the city of Montreal. The comptroller 
immediately forwar ds two carbon copies of Form A .. 
to the engineering department, one of which is retained 
and attached t o the fil~. The other is forwarded to the 

.. _ .. lfo. _ 

MONTREAL TRAMWAYS COMPANY 

MONTREAL TRAMWAYS COMPANY l MONTREAL TRAMWAYS COMPANY COMltTaOLLSll"a Of'PICC 
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To Th• Oiree \ or or Pa.blie Wark•,. 
ParaU. Departaant ,. 

Cl t.7 Hall , Mon\rea.J. 

Daa r Si r : -

Addre ae --------------

h a e d opoa itecl •Hb t.hh Co•pa.n7 1 • --------. 

t.o r•iabu.ra• oa for r •pa t ra \o \r~oka ~ pa•tn1 \o I Cl& 
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IIORtaliL tlWIHTS COIPAJfl', 
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MONTREAL TRAMWAYS COMPANY 

S" 217 A STtu;IIT OPENING P .... MIT UQUtST 
, ~~ .....................• 

lll-arRtr,-...................... . ... . .,_,, ....... . ................... , .......... • 
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Adltr- .......................................................................... . 
................................................................. , ................ . 
.._ ..,1r ,r1t1t,•tlr• C.... l••naW« t.. .. 'll .. '"•'" ... "''""°tn,,kat41 •••••.•.•••••••••• .................................................................................. . .... · .................................... , ......................................... . 
fwrthftptrp#nf .............................................. . ............... ,, ... 
................................................................................... 
'l'l,l,or:icr11ntNOft.,.,onw,11nhl1t>rlrt""•••OO•••oo••·········•···--··········--•···"·'······ 
Jm11.,'fllll win ,.»,-11.- ""'1--" 11dt>p-.ll uf •• ,~ ... -., .............. ,, ................. ,,., 

l',,..t,,lm1y. 

................... ,.,·.~:r r ..... ,;... .. 

FORlllS USED IN CONNECTION WITH EXCAVATION UNDER TRACK IN MONTREAL 
At left-Form E-1 8. which tells the story of the job. Top, rJght-Form A-1, used in notifying city 

of pavement opening authorization. Bottom, right-The originating document. B -54. 

departments have drawings showing all streets upon 
which the Montreal Tramways' lines are operated, and 
they also know the location of the sewers and water 
mains. If the applicant plans to penetrate the com
pany's right-of-way, the city withholds the permit until 
the tramways, in writing, sanctions the application, 
which is done only when a deposit has been made under 
the classification indicated on a reduction of the draw
ing Ne. 586 J. B. reproduced on page 703, and accord
ing to the classi ficat ion as shown in the agreement 
above mentioned. The applicant obtains the permit 

excavation inspector, who then knows that the pa 
or individuals opening up the street have deposited 
necessary sum of money to cover the cost of the ope 
to be made. 

Next, t he excavation inspector, having in his possu
sion a copy each of Forms E-54 and A.I., proceeds to tbl 
location mentioned as soon as convenient and fills 
Form E-18, retaining a carbon copy and forwarding 
original to t he engineering department head offlet. 
Copies of all t hree forms are then clipped together 
placed in an envelope or folder bearing the num 
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indicated on Form E-18 and filed in rotation of num
bers. All excavations or street openings are referred 
to by the number indicated on the inspector's reports. 

In addition to other records photographs furnish irre
futable evidence in li tigation in connection with the pay
ment of a repair bill for a street opening. On the 

ontreal Tramways photographs are made of all open
ings through the right-of-way, the photographer work
ing in co-operation with the excavation inspector. On 
-the back of each photographic print are noted the num
ber of the excavat ion appearing on the inspector's 
report, the date, the location, and the inspector's and 
photographer's signatures. These men, if called into 
court to give evidence, are then in a position to supply 
information of value. 

Typical photographs are reproduced to show the dif
ferent types of opening, as indicated in the captions. 

SCHEDULE OF CHARGES PROVES EQUITABLE 

As a check on the fairness of the amounts stipulated 
in the agreement, forty-fi ve different excavation records 
were picked at random from the file cases and compared. 

D EPRESSION OCCURRING IN PAVING SURFACE AS A RESULT OF 
TUNNELING UNDER ROADBED 

The difference between the actual cost of repair work 
and the sum of money deposited by applicants was 
found to amount to but $10 on the average. 

In some instances it has been necessary to make 
exceptions from the schedule, for instance, in a case 
where the same opening might be used by two different 
,city departments, or where a Class "A" opening has 
been extended to a Class "B" openiRg, or where the 
tramways was about to renew its track foundations. It · 
would not then be reasonable to exact the full payment 
according t o the agreement. The exceptions, however, 
have not caused any great difficulty, and, generally 
speaking, the operation of this agreement has been a 
.success. 

Technologic Papers of Bureau of 
Standards to Be Indexed 

BEGINNING with No. 203, the puges of the Techno
logic Papers of the United States Bureau of Stand

ards will be consecutively numbered to facilitate binding 
in volumes. Papers in the ser ies will be paged consecu 
tively until 750 pages are reached. The title page and 
index (issued separately) will be transmitted with the 
·1ast technologic paper of each volume to subscribers who 
receive the complete ser ies. 

A descriptive list of all Bureau of Standards publica
tions issued since the establishment of the bureau has 
·been issued. This "Circular No. 24" may be had fr~e on · 
application to the Bureau of Standards, Department of 
•Commerce, Washin_gton, ::D. ·c. 

New York State Railways 
Organized for Safety · 

Superimposed on a Continuous Accident-Reduction Campaign 
Covering Several Years, a Speciaf Organization l\lade 

Effective This Year Is Already Producing 
Remarkable Results 

BY A. W. KOEHLER 
Director of Sa fe ty, N ew York State Railways , Rochester, N. Y. 

BELIEVING that through organized accident preven
tion the burden imposed upon th~ company by need

less accidents might be considerably lightened, the New 
York State Railways on Jan. 1, 1922, created an accident 
prevention department. The efforts of this department 
are being guided by a program which has been designed 
to embrace in its ramifications all of those features 
which have proved successful in the elimination of pre
ventable accidents in industry. 

The underlying conviction in this work has been that, 
to be successful, any movement which has for its pur
pose the reduction of accidents must be a co-operative 
one; motorist, pedestrian and trainmen must each sub
ordinate his own immediate convenience and desire to 
the best interests and safety of the public. In addition 
to being co-operative, it must be continuous and follow 
some well-conceived plan as opposed to spasmodic or 
sporadic campaigns, characterized by hysterical display 
or propaganda of doubtful value. 

Although in operation only a few months, the pre
ventive measures employed by the State Railways 
already give promise of satisfactory results. Accidents 
from all recorded sources show a perceptible decrease. 
It may be fair to assume that this decrease is not due 
entirely to a favorable combination of events, but has 
resulted at least in a measure from methods adopted 
toward that end. 

The creation of an accident preyention department by 
this company does not mark its entry into a new field. 
R. E. McDougall, formerly claim agent of the company 
and now general manager of the New York & Harlem 
Traction Lines, New York City, while in Rochester 
devoted a considerable portion of his time to safety. 
He stimulated an interest in accident prevention on the 
part of employees of the company through friendly com
petition. A silver loving cup offered to the station 
having fewest accidents during a given period was 
spiritedly contested for, and its possession was a matter 
of pride to the winner. 

The results that attended these earlier efforts and the 
growing conviction on the part of officials of the com
pany that accident prevention might further benefit the 
company and the community led to the formation of 
this new department which is devoting its entire energy 
to the work of safety. 

FIGURES SHOWING REDUCTIONS IN ACCIDENTS 
OF VARIOUS KINDS 

A comparison of accident records for the month of 
February with those of January of this year, as well as 
with February of last year, shows a reduction that is 
not confined to any one class of accidents but is evident 
in every recorded classification. The reduction over 
February, 1921, is 11.3 per cent, and over January of 
this year is 24 per cent. Comparing the records of 
January and February of this year, we have the follow
ing classifications and their corresponding reductions: 
Collisions with motor vehicles, 28 per cent; collisions 
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other than motor, 20 per cent; collisions with pedestrians, 
62½ per cent; collisions with cars, 7.69 per cent; derail
ments, 35.48 per cent; employees injured, 57.14 per cent; 
aligliting from cars, 7.14 per cent; boarding cars, 27.87 
per cent; injured on cars, 8.51 per cent; damage to com
pany's property, 22.76 per cent; miscellaneous, 13.33 per 
cent. 

These results have been secured because eight to 
nine hundred men are alert and keenly observant of con
ditions or 'Practices that make for accidents. Each day's 
reports bring to the accident prevention department a 
fund of information that makes it possible to deal in
telligently with the accident situation. 

THE TRAINMEN'S TRAFFIC REPORT 

Records of violations of traffic ordinances on the 
part of motorists are most numerous. Of these the most 

New York State Railways 

Safety Department 
Trainmen's Traffic Report 

D■te~ .. ~f.:=.6.~, ~o~ .... :· K. 

l'l■ce~ .. 14-44 ... ~ .. dE. 

Lice11■c No. (if -..ehlale) ·~ i?...:Z::. -1;-0 7 . 
Reporlecl by .. ~ ·'···· •···4._~ 
llfetorm■11 No •.. /.~.S:.'1. ........ : ............................ . 
Coodoclor No •... /.1 . .J..i£. ....................... ............. . 
uo ..... ~.eaA4 .. --'H~.~ 
~::::~;::::'6~::::-.·:::. 

frequent is the pass
ing of a standing 
street car while the 
latter is taking on or 
discharging passen
gers. Since the ad
vent of the "train
men's traffic report," 
a sample of which is 
reproduced, vi o I a -
tions of th is sort 
have shown a marked 
decrease. "Stunts" 
by boys , such as 
stealing rides, hang
ing onto the sides of 
cars while riding bi
cycles, riding on the 
fender and similar 
dangerous practices, 
have also been re
ported and steps have 
been taken to dis-
courage such acts of 

A SIMPLE FeRM oF REPORT WHICH Is recklessness. In thi"s 
ACCOMPLISHING MUCH IN ROCHESTER 

work the schools are 
co-operating to a commendable degree. Motormen and 
conductors, inspectors, division superintendents and all 
of the various departments are co-operating to achieve 
the greatest possible reduction of accidents. 

Safety committees have been appointed and are 
functioning in excellent fashion. 

Points of contact are being established with all of the 
various agencies which might be instrumental in con
tributing to the success of the efforts as a whole. Of 
these, favorable mention is due the 'POiice department, 
whose active co-operation is a large factor in eliminat
ing the hazard created by the reckless motorist, who 
passes at a greater speed than is compatible with safety 
a car which has stopped to discharge and take on pas
sengers, or who otherwise endangers the lives of street 
car patrons. 

The medium through which the information concern
ing the violation just mentioned is conveyed to the 
police is the trainmen's traffic report, already mentioned. 
Motormen and conductors are supplied with blank forms 
for these reports and on them notify the accident pre
vention department of any hazardous conditions or prac
tices observed by them while operating cars over their 
different routes.-

Another feature, the efficacy of which is making itself 

manifest, is that o.f writing a letter to some responsible 
person in a firm whose truck or wagon driver has 
violated a traffic ordinance. This letter advises the 
owner of the particular offense of which his driver has 
been guilty, the possible consequences are called to his 
mind and his co-operation to prevent a recurrence is •' 
sought. In every instance the reply to such a letter has 
brought assurance of the desire of the recipient to ,io
operate with us and his thanks for apprising him of 
dangerous practices indulged in by his drivers. 
formation regarding such practices is conveyed to 
accident prevention · department, also through 
medium of the trainmen's traffic report. 

Safety messages to the car riding public will he 
carried each week on cards in the car. These cards vifll 
bear the heading "Trolley Flashes" and will convey. a 
different message each week. In addition, from thi · 
to forty thousand employees of industry will be reac 
through safety talks at their respective plants a\lf} 
articles published in the house organs of their em
ployer~ 

The schools too are co-operating actively by providiq 
opportunity for safety talks to the pupils. These t! 
emphasize the ways in which school children can do t 
parts in assisting in our accident prevention measu 

From time to time the newspapers will be givlll 
articles dealing with the progress of our efforts, so tlfat 
the subject will be kept constantly before the public. 

Through these sources, and such other avenues Df 
approach as may be opened to us, "Safety" will fie, 
brought to every man, woman and child in the com
munity, and thus, in due time, marked reductions ht 
accidents are inevitable. 

Large Layout of Chrome Nickel Steel 
Special Trackwork 

THE Milwaukee (Wis.) Electric Railway & Light 
Company is installing its first general layout of 

special trackwork made of chrome nickel steel, havi9" 
originated the idea of the use of this metal in conn• 
tion with steam road crossings in 1920. The full pa:r
ticulars about this type of special trackwork were P♦ 
lished in ELECTRIC RAILWAY JOURNAL, Vol. 55, page 7-

NICKEL CHROME STEEL LAYOUT GOING IN .AT EAST \V ATER A 
)!ICHIGAN STREETS, l\ltLWAUKEE 

The Philadelphia Rapid Transit Company and one 
two other street railway companies have since instal 
a number of chrome nickel steel layouts. Most of th 
and the one pictured herewith were manufactured 
the Lorain Steel Company. 
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Notes from Southern Cities 
ilways in South Active in Improving Properties Along Modern Lines-Chief Handicaps Are Jitney 

Competition and the Present Industrial Situation, Brought About Because of the Low Prices 
Being Obtained for the Principal Agricultural Products of the South 

HE Birmingham Railway, Light & Power Com
pany has been in the hands of a receiver since 
Jan. 23, 1919, but the property has been well 

i\,tained under the receiver and considerable recon
tion of cars and tracks has been done. With the 

ival of the steel industry, on which the city of 
ingham and neighboring communities largely de-

d for their prosperity, the benefits of this rehabilita
will become apparent. The Birmingham Railway, 

& Power Company is one of the group of Amer
n Cities Company properties now being reorganized. 
has 154 miles of track and several long interurban 
ensions. 
irmingham is a city of recent growth, so that the 

in streets are wide and there is not the same street 
gestion as in many other cities in the South. From 

railway point of view the wide streets have the 
dvantage that they provide ample parking space 
automobiles, and the competition from this source 

considerable. Since 1915 there has also been some 
ney competition, due largely, it is probable, to the 
employment situation in the steel industry. The 
neys number abO'Ut fifty or sixty and charge various 
res ranging from 10 cents to 7 cents, against 8 cents 
the trolley, but they do some business, because of 
ir higher speed. 
ne step being taken by the company to meet this 

etition of jitney and private automobile is to pro
e more units by reducing the number of trailers and 
operating more motor cars. By this means also the 

erage speed is increased. A number of one-man cars 
ve also been put in service. One hundred per cent 

man operation is not contemplated, but the company 
lieves that it can use still more one-man cars to 
·antage. 

Qnly one bus line has been started in Birmingham. 
la was promoted by the owners of a real estate devel

nt in the northern part of the city and was con
d for about six years. It proved a losing venture, 
n arrangement has been made within the last year 

n the land company and the trolley company by 
h the latter agreed to extend its tracks into the 
opment and supply the necessary service. The 

were then withdrawn. 
with a few other companies, transfers are punched 

h the point of origin rather than the line to which 
passenger wishes to transfer. The principal advan

e claimed for this plan is that it saves the time of 
conductor and passenger and avoids any dispute 

g to misunderstanding between the two. The com-
. is protected against looping by a provision printed 

the back of the transfer that a passenger is not 
itted to return on the transfer to a point near that 

m which he started. 
A campaign directed against accident reduction was 

un last year through an offer to the employees to 
ide among them 50 per cent of all the saving in the 
dent account over the average of the three previous 

Under this plan, during January, 1922, each 

man got $4.07. Shop men share in the division as welJ 
as frainmen, as they are held to have as much to do 
with the safety record as the trainmen. The latter are 
warned that the claim department requires complete 
reports of all accidents to assist in keeping down the 
cost of accidents. The result of this policy has been 
shown in the quality of the reports rendered of all 
accidents. 

In new track and in track reconstruction in paved 
streets the company is using a 7-in. 105-lb. girder rail,. 

IO"x 5j'x/'bau ploft, j "round fie rods, 

Asphalt laid ¼" \ 
a/J~ mil head\ l 

,S'long,6'aparf , 
: --"------------------10 fraclc. cmhrs 
\ ISond-um,nf . 

.J"osphalf pavi '· / 
~ 

\ I plas"r., ,,,.l,S. I0S·48/ rol'l 

6;,x s•x a' ,~os"o/4d p/,,; ·,,~. '6' 1o-., •;'to;,e · 
spaced ZJ' C. foC. ballast (J"to!J? 

29" Abboff /Jose plofts ond scrrw spikts of joinb 

STANDARD GIRDER TRACK CONSTRUCTION ON PAVED STREET 
IN MEMPHIS 

'"'·······--------~----··-- fl' --- -----·--·>-! I , • • ~--·-•-·IO'track ctnft~ --------··>-! • I 
/0x5J,Y4 /Jase plafu. · 

61'x8--,,x81cr,osoftd~ fi;sf N •' ··' 10"cO~c;;,.,.-~ / 
spoctd Z!6'C.foC. 2•sta9 «rt<nings' 

SPECIAL SHALLOW CONSTRUCTION IN MEMPHIS USED ON VIADUCT 

or a 7-in. 101-lb. T-rail. Under special work the prac
tice is to employ an 8-in. x 10-in. oak tie, but elsewhere 
to use creosoted pine ties. With a 7-in. T-rail a six
bolt 34-in. angle plate is used, welded top and bottom 
except at the extreme ends. Some work has been done 
during the past year in taking out left-handed turns 
in the downtown streets. Owing to the practice of the 
company to collect fares pay-enter inbound and pay
leave outbound loop operation in distinction from 
through operation is favored. 

MEMPHIS 

The Memphis Street Railway has constructed about 
4.2 miles of track during the past year. Creosoted pine 
ties have been used in all new work. Although these 
cost $1.10 each at present as compared with 70 cents 
for untreated oak ties, the additional life of the creo
soted ties is considered to warrant this additional 
expense. The Lowry process or creosoting is used. In 
some old track, which had been down thirty years and 
was recently taken up, certain of the creosoted ties 
were found in such good condition that they were used 
over again. 

The standard track construction in Memphis in paved 
streets is shown in the accompanying section. The tie 
rests on 6 and 7 in. of stone ballast with concrete around 
the ties and under the rail. The joint is made with 
an eight-hole joint plate and an Abbott base plate. The 
former is electrically welded to the rail and the latter 
is screw-spiked to the tie and also electrically welded 
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to the base of the rail. No bonds are used except in 
special work. Screw spikes are used at joints and nail 
spikes elsewhere. The standard paving is asphalt with 
no headers or stretchers against the rail. 

The principal matter of electric railway interest in· 
l\Iemphis is, of course, the operation of the property 
under the service-at-cost plan inaugurated in 1921, but 
this subject will be treated in a separate article. 

Through co-operation with the city considerable re
duction has been made in street congestion. Part of 
this was accomplished by rerouting and part by stricter 
enforcement of traffic ordinances. In consequence it 
has been possible to increase the scheduled speed of 
.cars to 10.1 m.p.h., which is the basis on which all 
:schedules are figured for the entire system. On Main 
Street, the principal business street, the scheduled speed 
has been increased from about 5 m.p.h. to more than 
8 m.p.h. Under the new ordinance traffic checks are 
made frequently to deter-

practice has been helpful. A force of four inspect 
is employed, mostly in the center of the city, to ch 
the passing time of the cars against the scheduled ti 
and the superintendent and assistant superintend 
also do considerable checking. 

The cash fare in Augusta is 10 cents, with tok 
sold five for 40 cents. On the Augusta-Aiken di 
sion, 24 miles, there are eight 8-cent zones. 

CHARLESTON 

In Charleston there is a variety of fares. The 
fare is 7 cents, with a cash fare of 3 cents for child 
up to ten years of age. Tickets are sold four for 
cents. There are two kinds of employees' tickets, 
for people employed in the offices of the company, 
these tickets are stamped with their names. T 
is also a form ticket for workmen used around the po 
plant and repair shop and on construction work. 

addition, the company 
mine the demand for trans
portation. Motormen and 
conductors are used for this 
purpose. Their figures are 
sent to the office and tabu
lated and charted. 

PI.EAl'-E 81'\'E EXACT FARE REAOY OS IIOAROL'lriG C-AIS 

a form ticket used on 
t h r o u g h cars to No 
Charleston. This route 

AUGUSTA 

Augusta has been under
going a discontinuance of 
('lervice, owing to jitney com
petition, w h i c h has been 
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PAGES FROM "TRI-SERVICF.." ISSUED SEMI-MONTHLY BY THR 
CHARLESTON Co:,;,soLIDATED RAILWAY & LIGHTING COMPANY 

two zones, and besides 
tickets already mentione 
special rate is available 
this line of 20 cents fo 
round trip (instead of 
cents) if the ticket is 
between 5: 40 and 8: 30 
and 4: 20 and 6 p.m. 
ticket is sold only 

described in the news columns of this paper. For some 
time the Augusta railway, like some other railways in 
neighboring cities, has suffered from loss of traffic due 
to both private automobile and jitney. In the South
ern States as a rule the country roads are poor, but 
for a short distance out from interurban centers they 
are generally in good condition and the absence of snow 
in winter encourages automobile driving for twelve 
months in the year. Residents in the Southern States 
are proverbially hospitable, and many a potential pas
senger on an electric railway is "given a lift" by a 
friend or even a stranger who is passing his way in a 
private automobile. On the other hand, the color line 
is drawn as strictly by jitneys as on the street cars 
or steam railroads. The result is that in most cities 
a jitney has to be either a "white" jitney or a "colored" 
jitney. This hampers their development to some extent. 
· The company has tried various methods of increasing 
traffic. One is to post at important boarding points 

-time cards showing when cars pass that place. As a 

of six round-trip tickets for $1.20. Thirty per cent 
the business of the company is done for cash and 
rest in tickets. Two registers are employed, one 
tickets and one for cash. The transfers for Janu 
1922, were 7.36 per cent of the revenue passengers. 
present paper is being used for all of the tickets, 
one of the problems before the company now is whe 
to substitute metal tokens for paper and how to coll 
both cash fare and tickets. Each plan is considered 
possess certain advantages. 

There is considerable jitney competition with 
Charleston railway, but at present this comes entir 
from individuals. Some time ago a regular bus c 
pany was organized to operate twenty cars, each seat 
ten persons, but this company has gone out of busin 
The railway company has about thirty-three one
cars and is converting some others to one-man op 
tion. Like other of the older cities, Charleston suff 
because those who laid out its main streets did 
realize the demands for street space which the twent" 
century would bring: King Street, Charleston's p ·'ftfteen.!.minute service is run on many of the lines, this 
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"Chats with the Consolidated" 

"The Effect of Automobiles 
on Street Car Travel" 

Has it ever occurred to you that automobiles have con• 
trlbuted largely to the posltlon In which the street railway 
at present finds ltsel!? ,veil, lt Is a tact that they have. 
Not only have we lost the tares formerly paid by the auto 
owners and members ot their tamllles, but thousands ot 
tares arc lost through auto owners "picking up" friends 
going to and from work in the mornings and afternoons. 

How otten have you stood on a street corner waiting 
tor a street car, perhaps w1th several other tolks, when 
Just before the street car arrived an auto drove up and the 
would-be street car riders were invited to ride "as tar as 
l go?" Each passenger thllil lost reduces our revenue, and 
has a direct bearing upon the service we render. 

\Ve appeal to the auto owners to assist us In rendering a 
more satisfactory service to the people ot Charleston by 
discontinuing this practice and thereby direct these tares 
Into the proper channel. A prosperous street railway ren
dering an essential service Is ot greater value to the com
munity than are the tew cents to the Individuals who are 
occasionally "picked up." Please allow those who would 
to patronize the street cars. 

Your Co-operation Is Requested 
and Will Be Appreciated 

CHARLESTON CoNSOLIDATED RAILWAY 
& LIGHTING COMPANY 

.. 

pal business street, for example, is only about 35 ft. 
"de from curb to curb. The company is doing what 
can to relieve this situation by speeding up cars, 

utting out unnecessary stops and in other ways. The 
eadway on most lines is ten minutes in winter and a 
horter time in summer. 

In Charleston the railway, electric lighting and gas 
rvices are all owned by the same company, and pub

icity is conducted through a regular department serving 
II three departments. Newspaper space and car fold-
s are used. , 
A feature of the newspaper space is a series of 

riendly talks, called "Chats," carried in each of the 
hree papers in Charleston on Tuesday, Thursday and 

turday. This series was begun July, 1921, and the 
pace taken is usually one column wide and 8 in. deep, 
ut this space is varied. Typical "Chats" on the 
ilway system are reproduced on this page. Three 

rizes, all in car tickets, of $50, $30 and $20 were 
~ft'ered for the fl rst, second and third prizes on May 4, 
1~921, "Electric Railway Day," for an essay on the ad
vantages of electric railway cars as applied to Charles-

"Chats with the Consolidated" 

BACK TO NORMALCY-

Use Your Street Cars More 
Saving is at the bottom of it. Our savings must 

repair the waste of war in addition to performing the 
usual job of developing our resources. 

The man who rides the street car instead of using 
more expensive transportation is to be congratulated. 
He is helping the country by adding to the heaps and 
savings that will bring us back to normalcy. 

He is helping himself by increasing his stake in the 
country through saving. He is helping the community 
to maintain a service that is vital to it. 

The service he buys when he rides a street car is 
second to none in the country. The price he pays is 
reasonable. We repeat-he is to be congratulated. 

"Patronize Your Street Cars" 
CHARLESTON CONSOLIDATED RAlLWAY 

& LIGHTING COMPANY 

. 
ton. The paper which received first prize was a welf 
prepared article which gives in detail the advantages
to real estate. owners, to school children, for social 
and recreational purposes, etc. 

The car folder is entitled "Tri-Service," •and the
pages of a few recent issues are reproduced. Three 
departments are carried, named respectively "Smile-a
While," "Safety First" and "Happenings in Cardom." 

CHARLESTON-ISLE OF PALMS 

The Charleston-Isle of Palms Traction Company's 
line is right across the bay from Charleston, with which 
it has connection by ferry owned by the company. The 
principal business is in summer, when all of the forty
two cars of the property are operated. 

The usual method of operation is to send out a motor 
car with trailer followed by a motor car, as the line 
does not have loops at its terminals. On the arrival 
of the two-car train at the end of the line, the following 
motor car couples up to the trailer, which is uncoupled 
from the first motor car. 

This line has the distinction of having raised fares 
during the last five years· from 30 cents to $1.30 for the 
round trip. 

Getting a British Franchise 

TH~ procedure of getting authority to -build a street 
railway of any kind in Great Britain is quite com

plicated. l\lany of the British tramway properties are 
municipal, but even a city cannot build a trolley line 
within . its boundaries without getting a special bill 
through Parliament authorizing it to do so. If the 
undertaking is a private one, Parliament will not even 
consider the application unless the local authority, town 
or county council, approves. lff London a somewhat dif
ferent condition prevails. There the County Council is 
the tramway authority, but the local borough councils in 
London are the road authorities, and in most cases they 
possess power of veto and often exercise it. 

Buses are on a different basis. If the local authorities· 
wish to go into the bus busines~, they must get Parlia
mentary powera in ,vhich the routes are specified. If a 
private company wants to start a service, all it needs is 
to get the consent of the local authorities and licenses 
for the buses. If the proposed bus routes are likely to 
compete with the municipal tramway routes, the licenses 
probably will be refused. For interurban service where 
no such competition question arises, licenses apparently 
are secured for the asking. In London here also the 
condition is different. Neither the London County 
Council nor the metropolitan borough councils seem to 
have any say about buses. They are licensed by the 
Metropolitan police authorities, and their routes are 
regulated by them and by the Ministry of Transport. 

One great reason for the great development of buses 
in London is that tramways are excluded from a con
siderable part of its i.rea, including the downtown busi
ness and financial section known as "The City," and also 
from the fashionable West End. 

After experimenting with double helical gears for the 
2,500-hp. electric locomotives for the Gothard section, 
the Swiss Federal Railways has adopted the Maag spur 
gearing with case-hardened and ground pinion teeth. 
The wheel teeth are of unhardened steel. For the State 
Railways the pinion will be made of case-hardened 
chrome-steel and the wheel rim of forged steel. 



712 ELECTRIC RAILWAY JOURNAL Vol. 59, No, I 

Electric Rail way Bridge Built in Eleven Hours 
Holyoke Street Railway Faced the Problem of Pro
viding a Temporary Canal Crossing Instanter or Dis
continuing Important Service for an Indefinite Period 

EARLY in December, 1921, the engineering depart
ment of the Holyoke (Mass.) Street Railway, 
under the direction of George E. Pellissier, assist

.ant general manager, did a remarkably quick piece of 
temporary bridge construction under circumstances 
which made this work espcially difficult. 

This emergency job was necessary on account of a 
misunderstanding as to temporary diversion of electric 
railway traffic during the construction of the new 

"Valley Bridge" over the second level canal in Holyoke. 
The railway company was not informed that no provi
sion for this had been made until it was almost too late 
to draw down the water in the canal to permit the 
-erection of cribwork in its muddy bottom to support 
horses or bents for a trestle. However, with only five 
days available to secure the material necessary for the 
trestle, to fabricate it and to deliver it at the bridge 
site, and only one day available to erect the structure, 
the railway undertook the work. In explanation of 
the shortness of these periods, it should be said that 
on account of the ice it is impossible to draw the water 
out of the canals during the winter, and in the present 
case the water had been drawn out of this canal, 
presumably for the last time, two weeks prior to the 
day when the bridge was scheduled to be put in, namely, 
Sunday, Dec. 11. Fortunately weather conditions early 
in December were favorable, and it was possible, 
through the courtesy of the Holyoke Water Power Com
pany, to draw the water out of the canal once more. 
It required until 11 a.m. Sunday to do this, however, 
and as the paper mills which draw water from this 
canal all had to resume operations early Monday morn-

ing, it was necessary to let the water back into tru 
canal beginning soon after midnight. A total of but 
fifteen hours was available from the time the first 
could be done until the job was completed and all mate, 
rials, tools, etc., had been removed by the company f 
the canal bed. 

The importance of this railway connection can 
appreciated from the fact that about 300 cars cross 
trestle each day and the entire community of So 

Hadley and Amherst would have been cut off from t 
ley connection with Holyoke unless the temporary brid 
had been built. 

The technical details of the construction are more 
less standard and can be comprehended from the dr 
ing reproduced. Soundings made before the water 
drawn out showed that the canal bottom was soft 
Provision was made, therefore, for building cribw 
on the bottom and timbers were framed to make 
seven supporting horses. The horses were framed n 
by and slid into place by means of rollers and a do 
engine. The steel I-beams were lifted into place 
means af the rigging shown in the accompanying draw
ing, in the following manner: 

These horses were framed on the banks of the ca 
while the steel beams were being assembled and bo 
together in three sections,- each 50 ft. long. On 
sections of steel work, one on either side of the ca 
two complete horses were placed and the steel secti 
with their horses were mounted on rollers on the b 
of the canal. While the water was being drawn out 
the canal these steel sections were hauled out over 
canal by means of a donkey engine (the only po 
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STEPS IN PROGRESS OF ERECTING BRIDGE WITH LITTLE MACHINERY AT HOLYOKE 

uipment available for the job) until the sections were 
actically balanced on the edge of the wall. 
As soon as the water was out of the canal a crib 
s made of ties on the bed of the canal under the 
ds of the projecting steel beams just high enough so 
t when the .steel beams were tipped down they would 
ike a roll on top of the crib and slide right into 
ce with one end of the beam resting on the bed of 

canal. The two horses on these beams were thus 
osited practically in their proper position and, being 
an incline, very little effort was necessary to pull 
m into upright position and bolt them together to 
m the double horses or piers which are shown in the 
ompanying elevations. 

The intermediate horses were then dropped over the 
11 of the canal and placed under the steel beams rest

flat on the bottom but with their bases in their 
I position. A couple of stakes were driven to keep 
e bents from sliding and a line from the donkey 

ine to the top of the bents pulled them into an 
right position. As they came up they lifted with 
m the two steel beams, which of course would then 
in their final resting place. One of the sections 

s then used for a run to roll out the middle section 
d of the trestle, using the donkey engine for motive 

Thermal Relay for Apparatus Protection 

ALINE of thermal relays has been developed by the 
Westinghouse Electric & Manufacturing Company, 

which permits control of the circuit in such a way as to 
open it approximately when a piece of apparatus to be 
protected has reached a predetermined temperature. 
This is accomplished by providing in the relay a certain 
amount of resistance and of thermal capacity so that its 
temperature rises substantially with that of the appa
ratus to be protected. By adjustment of the relay the 
temperature at which it will open the circuit can be 
predetermined. 

The operating mechanism of the relay consists of a 
number of sheets of thermostatic metal arranged in 
series or in parallel and with varying resistance, accord
ing to the desired current-carrying capacity. A contact 
is attached to one of the elements and is normally held 
with an initial tension against a stationary contact. At 
the proper temperature the bending of the thermostatic 
metal takes up this initial tension and the contact opens, 
thus opening the holding coil of a small circuit breaker 
to open the main circuit. 

The relay may be provided with a pointer to indicate 
its temperature and thus furnish a guide to the temper
ature of the machine which it protects. 

, 

DETAILS OF EMERGENCY ELEC· 
TRIC RAILWAY BRIDGE. HOLYOKE , 
MASS .• BUILT BETWEEN NOON AND 
MIDNIGHT SUNDAY, DEC, l 1. 1921 

A.T.Co. 
L.ST. 

Y.CO. 
icdCorShed 

Crib for Single Ho~se 
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When Preservative Treatment of Wood 
Is an Economy 

ALTHOUGH any set of timbers may be made more 
resistant to decay by preservative treatment, such 

treatment may not always be economical, even though 
the timbers are to be exposed to the most severe fungus 
attack. If the timbers are to be in service for a short 
time only, durability is unimportant, and any kind of 
preservative treatment would obviously be a waste of 
money. If, on the other hand, the wood is naturally 
of low durability and is to be used in a permanent 
location, it is easy for preservative treatment to show 
great savings. Between these two extremes there are 
any number of instances in which it is a more difficult 
problem to determine whether or not preservative treat
ment will pay. The United States Forest Products 
Laboratory has compiled some valuable information 
along this line, which is abstracted below. 

If a timber user knows the average life that treated 
and untreated timbers a.re giving and the cost of each 
in place, he can easily compute, with the use of the 
accompanying table, the relative annual costs of main
taining the two. Assume as an extreme case, for 
example, that untreated timbers are giving an average 
life o:fl two years· and that their cost in place is $6 
per set. · Assuming an interest rate of 7 per cent, the 
table shows· that timbers which need replacement every 
two years cost annually $0.553 on every dollar of their 
cost in place. For the $6 set, then, the annual main
tenance cost would be 6 times $0.553, or $3.32. Treated 
timbers, the user may find, give an average life of fo ur
teen years and cost $7.50 per set in place. The annual 
charge on timbers with a fourteen-year life is found in 
the table to be $0.116 on each dollar of their cost in 
place. The annual cost of maintaining _the $7.50 treated 
set, therefore, would be 7.5 times $0.116 or $0.87. P re
servative treatment, then, would save this user annually 
$2.45 per ·set. · 

If a timber user knows the cost of treated and 
untreated timber and the average life of the untreated 
timber only, he can estimate how long treated timber 
would have to last to be as cheap as untreated timber. 
In the case discussed above, the untreated timber cost 
$6 in place; the treated, $7.50; and the untreated tim
ber was lasting two years. The annual charge on the 
untreated set was found to be $3.32, and since the 
annual charge on the $7.50 treated set is to equal this, 
we may set up the equation, 7.5 X y = $3.32; then y 
(the annual charge on $1 expenditure) = $3.32 + 7.5, 
or $0.443. Referring again to the table and looking 
along the 7 per cent interest rate now, we find that an 
annual charge of $0.443 on the dollar fails between the 
two-year and three-year columns and evidently at a 

point equivalent to about a 2i -year life. It can readily 
be seen from this that if treatment adds only three
quarters of a year to the life of the timbers, it would 
pay for itself, and the user could be sure from the 
experience of others that it would add much more than 
this and would therefore be profitable. 

Advertising on Berlin Transfers 

IN BERLIN, owing to the high cost of railway opera
tion, advertising is being printed on both the front 

and back of transfer tickets and fare receipts. Some of 
this advertising is artistic, as shown by the advertise-

Fahrschein 

C-Ulllc fUr die ,. ■Lu 'F.t,n 
a.::iter d■ :1. ha ,'V~geu ■ ll•• 
):higu1'1,.~n litfurd.- lUd~ui:. 

16563 
M 534 

Berliner StraBenbahn 
W 8, L.elgzlger Platz 14 

Ausweie fur die• 
jenisc Penon und 
Fahrt,f.die e;e!o,t. 

8501{1 
V 636 

; Berllner Strauenbahn 

Die· billige 
Kaufgeieg~nheit 

stellt 
sich eln 

beim 

B-elm Wandera lat 
mein Wegenoss• 
DasLautenspleh• 
BEIL~ VOSS 

· w·e. Lelpzlftr Pim t 4. Wanderer, dem Friihlioueht's enlgqen /4 
"\.. ~~i;;•~e;~ ~:::i Mil hellem Sang auf Weg und Ste1eo, &. 

~ "\;,Fehrt.f.d1a sel&t. (We,.de■) V 

BERLI,N TRAMWAY TICKETS CARRY ADVERTISING ON 
FRONT AND BACK 

ment of the dealers in musical instruments on one of 
the tickets reproduced. In this case a verse of poetry 
is begun on the front of the ticket, and if the reader 
wishes to see the rest of it he has to turn to the back 
of the ticket, which carries the full advertisement of the 
dealers. The shoe dealer on the front of the transfer 
says simply that "the greatest bargain sale is at," cre
ating curiosity on the part of the reader to see where 
the sale is taking place. 

The charge for a single fare on the surface lines of 
Berlin is now 2 marks, and it is stated that the fare 
will probably be increased to 5 marks in the early future. 
Before the war a mark was worth 24 cents. 

ANNUAL CHARGES ON EACH DOLLAR OF COST OF TIMBERS IN PLACE 

~ 

Pl .. .. .: ., t 
~ .. ~" S:/l., ... 

4 
s 
6 
7 
8 
9 

10 

Life in years before repl:icement 

-
I 2 3 4 s 6 7 8 9 10 II 12 13 14 16 18 20 ----

1.04 o, 530 0,362 0.27) 0.225 0.191 0, 166 0, 148 0. 132 0.123 0.114 0.106 0.100 0 , 094 0.086 0.079 0.073 
I.OS 0.538 0.367 0.282 11.Zll 0.197 0.173 o. 155 0. 140 0. 129 0. 120 0 , 112 0.106 o, 101 0.092 0.085 0,080 
1.06 0. 545 0.374 0.le 8:r◄~ 0. 203 o. 179 0.161 o. 148 0. 135 0, 126 0 , 119 0.112 0.107 0,098 0.092 0.087 
1.07 0.553 0, 381 0.2., 0.209 0, 185 0 . 167 0 , 153 0.142 0. 133 o, 128 0.121 0.116 0. 109 0, 103 0.097 
1.08 0.561 0.388 0.302 0.250 0 , 216 0, 192 0. 174 0.160 0.149 0.140 0. 133 0 127 0.121 0.113 0.107 0.102 
1.09 0,568 0.395 0.309 0.257 0,223 0. 199 0, 181 0.167 0.156 0, 147 0. 140 0, 134 0.128 0, 120 0, 114 0.110 
I. 10 0.S76 0.402 0.315 0.263 0.227 0.205 0. 187 0.173 0.162 0. 153 0, 146 0.140 0, 135 0.128 0.121 0. 117 

P( I+ r)"r in which A - annual charge. 
Baaed on the formula, A • --- P - amount of initial investment. 

(I+ r)n.l, n - number of yeara in the recurring period (the average life of the timber), 
r ,. the rate ohntereat expressed decimally. 

22 24 26 28 30 

gl 0.069 0.065 0.062 0.060 
0.076 0.072 0. 069 0, 067 
0.083 0.079 0.076 0.074 0. 
0, 092 0.088 0 . 086 0 , 083 0. 
0,098 0.095 0 , 093 0.090 0. 
0.106 0. 103 0. 101 0, 099 0. 
0. 114 0.110 0.109 0. 106 o., .. 

:Iii 
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Arc Welding to Rail Webs 
PUBLIC SERVICE RAILWAY 

NEWARK, N. J., April 19, 1922. 
To the Editors: 

In the Engineering News-Record of March 30, page 
524, appeared an article describing the effect on some 
6-in. tee-rails of applying rail bonds to the rail web 
by means of the electric arc, as determined by a series 
of tes1 s made by the Pittsburgh Testing Laboratory for 
the Canadian Engineering Agency, Inc., New York. 

The tests were made under the standard drop-test 
machine specifications of the American Railway Engi
neering Association, 2,000-lb. weight with 16-ft. fall, 
some of the rails having bonds applied to their webs 
and others without the bonds. The bonded rails all 
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EXPERIMENTAL JOINT FOR USE IN TESTS TO Dl!.'TER- B~BecltiAO_'."'A 
MINE EFFECT OF \VELDING ON 

STRENGTH OF JOINT 

broke on the first blow while the unbonded rails required 
from three to five blows before fracture occurred. In 
a second series of tests wherein the height of the drop 
was reduced to 1.0 ft., the bonded rails all broke on 
the first or second blow, whereas the unbonded rails 
required from four to five blows before failure occuned. 

While the article did not state the type of electric 
arc used, whether carbon or metallic electrode was em
ployed, the results obtained are nothing more than could 
reasonably have been expected. While no definite con
clusions can be drawn as to the results which would 
have been obtained under actual service conditions, it 
is quite generally conceded that the web of a rail is 
not the best place in which to iustall a welded bond. 
The metal has quite a thin section a't this portion of 
the rail and is that portion in which a considerable part 
of the internal stress due to unequal rate of cooling 
during rolling has developed. The intense heat of the 
electric arc, especially in the case of the carbon elec
trode or the resistance type of welders, would naturally 
affect the web more, because the heat is not conducteq 
away from the weld and distributed through a large 
mass of metal as would be the case if the weld had bee.n 
made on the head or base of the rail. Welding of 
plates to rail webs by such methods as that employed 
in making the Lorain bar weld has a materially dif
ferent effect, because the temperature rise at the weld 
is accomplished much more gradually and the effect is 
not localized to the same extent as in the case of the arc 
weld, where the metal is suddenly changed from a solid 
to a molten state and suddenly solidified again. This 
sudden change would certainly increase brittleness of 
the steel at the point of weld and would cause the results 
the test produced. HOWARD H. GEORGE, 

Engineer of Maintenance of Way. 
EDITORS' NoT&-The article in the Engineering News

Record to which Mr. George refers was entitled "Steel 

Rails Embrittled by Welding Bonds." It describes tests 
which were made in connection with the development of 
a theft-proof rail bond for the Mexico City street rail
way system. The bond was of the form shown in the 
accompanying illustration, comprising two strands of 
No. 0 copper cable connected at the end by spear-shaped 
cast-copper terminals faced along the outer edge with 
Ii in. of steel. The bond was designed to fit under the 
standard splice bar, passing around the bolt, and was 
to be attached to the rail web by means of electric arc 
welding of the steel facing to the rail metal. 

Bonds were attached to about half the number of test 
pieces, in some cases with one of the terminals at mid
length of the specimen, in other cases with the two 
terminals symmetrically placed with respect to the mid
length of the rail. No more welding material was used 
than would be considered good practice, the test report 
states, and the welding process did not heat the rail to a 
noticeable degree. 

In addition to the information which is quoted by 
Mr. George, the report states that quite abnormal 
shapes of fracture resulted in the case of the bonded 
specimens. 

It was concluded from these tests that "serious injury 
is done to a rail by the welding process applied to its 
web," and the welded bonds therefore were not adopted 
for use. A form of bond passing under the splice 
and then attached to the head or base of the rail by 
welding may be adopted, however, as welding to the 
more massive parts of the section is not believed to 
injure the rail. 

"The 'Ruthless' Trackless Trolley. Ii ls 
Destroying the Roads." 

NEW YORK CITY, April 22, 1922. 
To the Editors: 

The above is a newspaper headline to an article on the 
effect of the trackless trolley on the cost of highway 
maintenance in the Borough of Richmond (Staten 
Island), where the city of New York is operating a 
trackless trolley system. This system was described in 
the issue of the ELECTRIC RAILWAY JOURNAL for Oct. 
16, 1921. It appears that the authorities in charge of the 
maintenance of the highways have petitioned the Board 
of Estimate for $281,600 for repaving two streets whose 
maintenance has become necessary beca11se of the dam
age caused by the trackless trolley. The Borough Presi
dent, in his request for funds for repairs, says: "As 
the present pavement is being destroyed by the trackless 
trolley operated by the city," etc. It further appears 
that 6,600,032 nickels will be needed to pay for the 
pavement. 

The city is finding out that there is some virtue in 
trolley tracks with pavement maintained by the railways 
through the aid of the fare payers, thus again proving 
that the car rider is being truced for pavement main
tenance. Meanwhile, the Richmond authorities are at
tempting to have the pavement repaired at the expense 
of the Greater City at large in order to relieve the local 
taxpayers and property owners fronting on the streets 
to be repaved. Thus the entire city is asked to sub
sidize a supposedly cheap form of transportation which 
is not so cheap when road damage is considered, es
pecially where the trackless trolley fare does not 
amortize maintenance costs. 

This should serve ag a warning to those railway com
panies which may be considering the trackless trolley 
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or even the motor bus to beware of any new entangling 
alliances with franchises which may require pavement 
maintenance. It also indicates the timeliness of the 
American Association's recently expressed desire for 
information on the cost of construction and maintenance 
of the public highways. 

The writer considers that the situation found in Rich
mond Borough practically confirms some of the state
ments made in his letter to you dated Jan. 31, 1921, 
which appeared in the issue of the JOURNAL for Feb. 5, 
1921. It was there noted that it will be necessary to 
build good roads for trackless trolleys, and that good 
roads cost about as much as good tracks. The experi
ment in Richmond Borough seems to prove also that it 
costs a lot of money to maintain roads for bus operation. 
What would happen to the streets in Ne~, York if their 
operation were to be multiplied many hundred-fold as 
desired by the Hylan bus or bus transit policy? J 

''ENGINEER.'' 

Psychological Tests Musi Be Based on Facts* 
NEW YORK, N. Y., April 20, 1922. 

To the Editors: 
The steps being taken by the American Electric Rail

way Transportation & Traffic Association, through its 
committee on personnel and training, to apply scientific 
methods in the selection and development of trainmen 
have been of great interest to me. It is especially 
gratifying to see the clear conception, on the part of the 
committee, of the value of utilizing in the solution of 

• this important problem the accumulated scientific 
knowledge in the field of selection. The benefits to be 
derived from improving the personnel of platform men 
have been set forth in the reports of the committee and 
in the article by Dr. John Leeming in the March 11 issue 
of the ELECTRIC RAILWAY JOURNAL. Certainly no one 
will fail to see the practical results and actual savings in 
dollars and cents to be obtained through increased good 
will, the cutting down of operating costs and the reduc
tion of accident claims, made possible by the adoption of 
sound principles of dealing with human relations. On 
the one item of the reduction of accident claims alone a 
large annual saving can be made. 

The committee has made definite recommendations 
that psychological tests be used in the employment pro
cedure and expects, I understand, to suggest concrete 
tests for use of the membership. It seems especially 
fitting at this juncture in the program, before definite 
tests or methods are tried out or adopted, for the 
JOURNAL through its columns to discuss the procedure 
which should be followed in order to avoid unnecessary 
pitfalls and obtain sound and permanent results. 

While the use. of tests is closely interwoven with the 
employment procedure and cannot be separated from it. 
my remarks will iargely be confined to the requirements 
in the preparation and adoption of a testing program. 
To those who have been directly interested in the de
velopment and application of psychological tests to 
industry, it has been proved over and over again that 
getting the right start and adhering to a definite 
technique is of paramount importance. Probably the 
bes~ thing I can do at thi_s time is to point out just what 
a psychological test is, and second, to indicate the steps 
necessary in their preparation and application. 

•The author o! this letter has been engaged for years fn the 
subject of practical psychology as applied to the personnel In 
cllt'ferent branches of Industry. 

What is a psychological test? To one it means a 
so-called character analysis; to another it means a series 
of information questions, similar to the "famous" 
Edison questionnaire; and to yet another it is simply a 
sort of examination or interview. This general miscon. 
ception, coupled with the widespread exploitation on the 
part of the charlatan, is a matter of deep concern to the 
true psychologist. The long-headed business man, who 
would not think of turning over a technical piece or 
engineering to any but a trained engineer, or of turning 
over his books for an audit by any but a trained account. 
ant, will in many cases, .when it comes to applying test-., 
listen to almost any scheme put up to him. There see• 
to be two reasons for this attitude: First, each one of 
us is vitally interested in the human problem involved' 

. second, the tests themselves seem to be quite simplf.; 
which causes a tendency to feel that they are easily pre,, 
pared. 

Just what a test is must be clearly understood. & 
psychological test is not an exercise, nor a problem 
per se, but a standardized task or series of tasks us 
as an instrument or tool to measure a particular trait 
ability. The performance of the task is simply a meant' 
of taking a "sampling" of the ability, and is not a com,, 
plete measure of it. · In this manner, an opportunit,, 
for expression of the trait is given, and on the basis 
this "sampling" it is possible to predict or estimate t 
total ability., The reliability of the test depends largelf' 
upon the task selected making a fair sampling. T 
principle is the same as that involved in testing steel, • 
testing chemicals, or in any kind of scientific test. 
each case an analysis is made and what is to be testeif 
for determined. Then standards are set up a 
samplings taken, and on the basis of what the samplin 
show an estimate of the whole is made. 

Obviously, then, psychological tests for use in select 
ing men for definite types of work cannot be prepa 
by simply taking tests which have been used for 
entirely different purpose or a different type of jo~ 
This error is probably the most common one made bJ
the uninitiated. It is possible to get together a good cob 
lection of tests; but a test in itself means nothing. 
is the interpretation which gives results, and in order 
get the proper interpretation a definite procedure 
technique must be followed in the preparation. 
results of a good test may be entirely vitiated by p 
conceived ideas which lead to erroneous conclusio 
One of the most common mistakes made is.the assu 
tion that the most intelligent man will be the best 
a particular type of work. It has been conclusiv 
proved that there is a range of intelligence which is 
for each type of work; that there is an upper limit 
well as a lower limit which should be adhered to if 
the factors entering into efficiency and contentment 
to be recognized. This principle is closely related to 
problem of training and promotion, and in pract 
affects the policies and organization of each company. 
opportunities for promotion are present, a higher 
of ability may be secured and the range made wider t 
if the selection is made with the intention of keeping 
man on the one job. 

Experience has shown that the steps to be follow 
preparing tests are: ( 1) A careful analysis of the 
for which the tests are to be used, to determine 
essential human qualities involved in efficient perfo 
ance. (2) The preparation of tests for these quallt 
tests which are simple and easily administered. (3) 
standardization of the tests through tryout on men 
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known ability. (4) Revision of the tests in light of the 
findings, and setting up of standards for use in the 
selection of new men. 

Applying this procedure to the problem. before the 
association, what does it mean? In the first place, there 
are no tests in existence, other than some mechanical 
devices such as are described in Dr. Gradenwitz's 
article in the JOURNAL of Jan. 28, which are directly 
applicable in the selection of motormen and conductors. 
It will be necessary, therefore, that a series of tests for 
this purpose be prepared. The first thing to do will be 
to make a careful and complete job analysis. Sitting in 
an armchair and guessing at the qualities involved will 
not be sufficient, even though one feels ' that he is 
familiar with the job. Until a systematic study is made 
of the duties of trainmen, there is very little basis upon 
which to proceed. At best, there will'bf necessity be a 
great many changes before the exact qualities will be 
found. When the qualities have been determined, prac
tical tests may be devised. As a result of° experience in 
the army and in industry during the last few years, great 
progress has been made in simplifying tests and methods 
of giving them. This experience should be drawn on by 
the association, for · success largely depends upon the 
practicability of the tests themselves. In carrying out 
the third step, that of standardization of the tests, 
a representative group of at least five hundred men of 
known ability should be selected, preferably from a 
number of different companies, and the tests given to 
them, the results being checked against their efficiency 
on the job. A test is not ready for use until it has 
undergone such a tryout. Even then, only tentative 
standards will have been set. Before adequate standards 
can be determined, a great many revisions of the tests 
will in all probability have to be made, based on expe
riences in different companies as indicated by careful 
records. Standardization will be greatly facilitated in 
the program of the association by the comparisons which 
can readily be made, because the almost identical nature 

of the work in the different companies will permit the 
same tests to be used and standard procedure to be 
followed. Unless provision is made in the program of 
the association for keeping records of the results 
obtained in the various companies, adequate standardiza
tion will never be possible. 

In my estimation, and I want to emphasize this in 
conclusion, it is better not to start the use of tests at 
all than to "get off on the wrong foot" by attempting to 
do in a hurry what requires time and patience as well 
as expert counsel to do. Testing is not something 
mysterious; but the utilization of the knowledge already 
obtained in the field is essential if results are to be 
permanent and satisfactory. N. L. HOOPINGARNER. 

Single and Double~Door Safely Cars 
HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 

TORONTO, ONT., March 15, 1922. 
To the Editors: 

We have followed the various communications that 
have appeared in your journal on the above subject with 
very great interest, and after careful study have reached 
the same conclusions as expressed by Mr. Flowers in his 
letter of March 6, appearing in your issue of March 11. 

About three months ago we placed an order with a 
local car company for twenty-five cars of the safety type 
and specified our own design rather than the standard, 
as we are absolutely convinced that satisfactory service 
cannot be given with the narrow aisles and single doors 
provided on the so-called standard car. The double 
doors on our car will be separately operated, and we 
have also deviated from tha old standard by increasing 
the motor capacity to two 40-hp. motors. 

We are thoroughly convinced that the wide aisles and 
separate entrances must be provided before a satisfac
tory car of this type can be produced. 

FREDERICK A. GABY, 
Chief Engineer. 

One of the Busiest Traffic Streets in the World 

THIS VIEW Snows THE FOUR LINES OF CARS ON LOWER MARKET STREET, SAN FRANCISCO. THE SPECTATOR ls LooKINO 
SOt;THWEST ON MARKET STREET FROM FRONT STIIEll.'T 
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Lower Court Is Upheld in Galveston Fare Case 
United States Supreme Court Indicates Galveston Company May 
ReappeaJ to City for Relief from Five-Cent Fare Order' Under 
Changed Economic Status if Court's Prophecy Has Proved Wrong 

Action of the City Commission· of Galveston, Tex., in fixing 5 cents as the 
f~r.e to be charged there has been upheld by the United States Supreme Court. 
'lh1s m~r~s an ~nd to fare litigation that has been waged for several years. 
The opm1on, dehvered by Justice Brandeis, sustained the action of the United 
~t.ates Distr'.c~ Co~rt at Houston in dismissing without prejudice the applica-
tion for an mJunction on the part of the Galveston Electric Company. , 

The Opinion of the Court 

T HE street railway system of Galves
ton was started as a horse-ear line 

in 1881. It was electrified about 1890 
and after the hurricane of 1900 was 
largely rebuilt. Upon sale on fore
closure the railway passed in 1901 to a 
new company, and in 1905 it was pur
chased by the Galveston Electric Com
pany, whic~ supplies to the inhabitants 
of that city also electric light and 
power. At no time has the full fare on 
the railway been more than 5 cents
except during the period of eight 
months, from Oct. 1, 1918, to June 5, 
1919, when 6 cents was charged. This 
higher fare was authorized by ordinance 
of the municipal Board of Commission
ers, which possesses regulatory powers, 
and on June 5, 1919, the same board re
duced the maximum fare to 5 cents. 
The latter ordinance was passed after a 
hearing and a finding by the board that 
with the reduced rate the company 
would continue to earn a fair return. 
Under the 1919 ordinance the company 
operated for eleven months. Then it 
brought this suit, in the federal court 
for southern Texas, to enjoin its en
forcement. The company contends that 
the fare prescribed is confiscatory in 
violation of the Fourteenth Amend
ment; the city that it is sufficient to 
yield a return of 8 per cent on the value 
of the property used in the public 
service. 

A temporary injunction having been 
denied, the court appointed a master to 
take the evidence and make advisory 
findings. There was substantially no 
dispute concerning the facts past or 
present. It was assumed,, in v:ew of 
then prevailing money rates, that 8 per 
cent was a fair return upon money in
vested in the business. The experts 
agreed on what they called the esti
mated undepreciated cost of production 
on the historical basis; that is, what the 
property ought to have cost on the 
basis of prices prevailing at the time 
the system and its various units were 
constructed. They agreed also on the 
amount of gross revenue, and on the 
expenditures made in operation and for 
taxes, except as hereinafter stated. 
The differences between the parties re
sulted, mainly, either from differences 
in prophecy as to the future trend of 
prices or from differences in legal 
opinion as to the elements to be con-

sidered in·· determining whether a fair 
return would be earned. These diffe•r: 
ences affected both the base value and 
the amount to be deemed net revenues. 
The master, who heard the case in Octo
ber, 1920, and filed his report in Novem
ber, made findings on which he advised 
that the fare was confiscatory. The 
District Judge, who heard · the case in 
January, 1921, found a much smaller 
base value and much larger net rev
enues, stated that he d:d not deem it 
11ecessary to determine whether the 
ordinance "will produce exactly 8 per 
cent 01· a little more or a little short of 
it," :.'.eclared that he was "not satisfied 
that the ordinance produces a return 'so 
plainly inadequate as to justify this 
court in interfering with the action of 
the municipality in the exercise of its 
rate-making function" and in March, 
1921, entered a decree dismissing the 
bill without prejudice. In April he 
denied a petition for rehearing, 272 
Fed. 147. The case comes here on ap
peal under Sec. 238 of the Judicial Code. 

The undepreciated reproduction cost 
on the historical basis~-which seems to 
be substantially equivalent to what is 
·often termed the pruden t investment'
was agreed to be $1,715,825. The 
parties failed to agree in their estimates 
of the depreciation accrued up to 1921. 
The master estimated that, based on 
the 1913 price level, it was $390,000, 
~rnd th:s estimate the court accepted. 
Thus measured, the value of the prop
erty, less depreciation, was $1,325,825. 
The court found that the net earnings 
under the 5-eent fare for the year ended 
June 30, 1920, had been $90,159 and for 
the year ended Dec. 31, 1920, $109,286, 
and estimated that for the year ended 
June 30, 1921, it would be at least $111,-
285. The return so found for the year 
ended June 30, 1920, is 6.8 per cent of 
$1,325,825; for the calendar year 1920, 
8.2 per cent and for the year ended 

1That Is "the estimated undepreeiated 
eost of reproduction or railway property of 
the company on the hlstorkal !,as!", ex
clusive of franchise value, going concern 
va!UP, bond discount and brokerage fee," 
but with land and right of way which cost 
about $15,000 e-stlmated at their present 
value of $58,836. It was also agreed, for 
the purpose of dividing joint items, that 
one-firth of the property of the company 
was devoted to Its light and pow.-r bu,.1-
ness. 

•Seo Richberg, 31 Yale Law Journal, 263, 
266, 279; Halo, 30 Yale Law Journal, 710, 
720 : Henderson, 33 Harvard I.Jaw Review, 
902 and 1031; Friday, 36 Quarterly Jour
nal or F..conomlcs, 197, 211. 

June 30, 1921, 8.4 per cent. The master 
made calculations only for the year 
ended June 30, 1920, and, mainly' ._, 
cause he allowed an amount for maht• 
tenance and depreciation equal to nea 
18 per cent of the prudent investm 
for the depreciable property (less a 
crued depreciation), found the net eat11-
ings to be only is0,249.60. This sum 
3.8 per cent on the prudent investme 
value, less depreciation. But neith 
the District Judge nor the 
reached his conclusion as to net retu 
by a calculation as simple as that 
dicated above. 

DETERMINATION OF VALUE 

First-As the base value of the pro 
erty, master and court took-ins 
of the prudent investment value-
est:mated cost of reproduction at 
later time, less depreciation; and • 
estimating reproduction cost both 
fused to use as a basis the pried 
actually prevailing at the time of the 
hearings. These had risen to ll0 ~ 
l'ent above those of 1913. The basis f~ 
calculating reproduction cost adopt-' 
by all was prophecy as to the future 
general price level of commodities, labor 
and money. This predicted level, which 
they assumed would be stable for an 
indefinite period, they called the ne 
plateau of prices. As to the height of 
this prophesied plateau there wQ 
naturally wide divergence of opinion, 
The company's expert prophesied that 
the level would be 60 to 70 per cent 
above 1913 prices; the master that all 
increase of 33! per cent would prove 
fair, and the court accepted the master'■ 
prophecy of 33! per cent.• Thus both 
master and court assumed a reproduc
tion cost, after deducting accrued depre
ciation, of about $1,625,000. On thiJ 
sum the net earnings found by the coult 
yielded-after deducting a 4 per cent 
depreciation annuity on property sub
ject to depreciation, a maintenance 
charge, and a charge for taxes, other 
than the federal income tax-a net re
turn of 511 per cent for the fiscal yea 
ended June 30, 1920; of 6.7 per cent for 
the calendar year 1920, and the promis.e 
of more for the fiscal year ended J-

•He allowed also on account of fe<.leral 
income ta.xes a sum of $8,008, which tho
court disallowed. 

•From the agreed \"0.luatlon or $1,7=• 
825, the court deducted $425,11 i for pro 
erty not subject to this appreciation-I 
already given Its market value, and capltal 
acquired recP.nlly (all acquisitions bef 
Jan. 1. 1915, being assumed to have 
at the 1913 price level. all since that d 
at thP new level). The balance waR 
preclated ! ; the $425,117 was added agal 
and accrued depreciation. likewise appr 
atcd l, was subtracted. The court t 
obtained a base value of $1.626,061. 
master's figure was sllghtly smaller ( 
for h Is inclusion of development colt a 
hrokcrage) tor he excepted more pro 
from this 33! per cent appreciation. 
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30, 1921. But to fix base value the 
dlaster added, and the court disallowed, 
items aggregating nearly $600,000, 
which must now be considered. 

The most important of these items is 
$520,000 for "development cost." The 
item is called by the master also "going 
concern value or value of plant in 
successful operation." He could not 
have meant by this to cover the cost of 
establishing the system as a physically 
going concern, for the cost of convert
ing the inert railway plant into an 
OJJerating system is covered in the 
4Jreed histor:cal value bf items· aggre
gating $202,000. THese included, be-
Ides engineering, supervision, interest, 

taxes, law expenses, injuries and dam
•ges dur:ng construction, the sum of 
$73,281 for the expenses of organiza
t:on and business management. The 
going concern value for which the 
master makes allowance is the cost of 
~veloping the operating railway sys
tem into a financially successful con
cern. The only evidence offered or 
relied upon, to support" his finding,'is a 
. pitalization of the net balance of 
t1leged past deficits in accordance with 
what was said to be the Wisconsin 
Rule.' The experts calculated this sum 
in various ways. One estimate placed the 
development cost at $2,000,000; a more 
moderate estimate by the company's ex
pert was $575,300, and the city's expert 
made a calculation by which he esti
mated this so-called cost at $212,452. 

INTERPRETATION OF "DEVELOP
JIIENT COST" 

If the rule were that a prescribed 
rate is to be held confiscatory in case 
net earnings are not sufficient to yield 
8 per cent on the amount prudently in
vested in the business, there might be 
propriety in counting as part of the in
vestment such amount, if an y, as was 
necessarily expended at the start in 
o,•ercoming initial difficulties incident to 
operation and in securing patronage. 
But no evidence of any such expenditure 
was introduced; and the claim of the 
company does not proceed upon that 
basis. What was presented by the wit
nesses are studies, on various theories, 
of what past deficiencies in net income 
would aggregate. if 4 per cent were 
allowed as a depreciation annually on 
the value of the property used. These 
calculations covered, on one basis, the 
period of thirty-nine years si nce the 
original horse-car line was built; on 
another, the period of fifteen years 
since the appellant purchased the prop
erty as a going concern. If net deficits 
so estimated were made a factor in the 
rate base, recognition of 8 per cent as 
a fair return on the continuing invest
ment would imply substantially a guar
antee by the community that the 
investor will net on his investment 

11Illl vs. Antigo ·water Company, 3 WI!,. 
n. R. Com. Reports 623, 705-723. But i,e(' 
Cunningham vs. Chippewa Falls \Vater 
Com1inny, 5 Wis. R. R. Com. Reports, 302, 
116: Appleton vs. Appleton Water Works 
Company, 5 ,vis. R. R. Com. Reports, 215, 
2p717: In re Purchase Racine W ate r Work" 

ant, 19 Wis. n. n. Com. R eports, 83. 140. 

ul_tim~tely a return of 8 per cent yearly, 
with mterest compounded on deferred 
payments; provided only that the traffic 
will in course of· time bear a rate high 
enough to produce that amount.• 

The fact that a utility may reach fi
nancial success only in time or not at all 
is a reason for allowing a liberal return 
on the · money inves,ted in -the enter
prise, but it does not make past losses 
an element to be considered in deciding 
what the base value is and whether the 
rate is confiscatory. A company which
has failed to secure from year to year 
sufficient earnings to keep the invest
ment !unimpaired and to pay a fair 
return, whether its failure was the 
result of imprudence in engaging in the 
~!lterpris_e, ?r of ern~rs ,.in map.age~ent, 
o.r of om1ss10n to exact proper prices for 
its output, cannot erect. out 1 of past 
deficits a legal basis for liolding· confis
catory for the future rates which w·ould, 
on the basis· of present reproduction 
value, otherwise be compensatory. 
Knoxville · vs. Knoxville Water Com
pany, 212 U. S. 1, 14. 

Nor is there evidence in the record to 
justify the master's finding that a 
business brought to successful opera
tion "should have a going concern value 
at least equal to one-third of i ~s physi
cal properties." Past losses obviously 
do not tend to prove present values. 
The fact that a sometime losing busi
ness becomes profitable eventually 
through growth of the community or 
more efficient management, tends to 
prove merely that the adventure was 
not wholly misconceived. It is doubt
less true, as the master indicated, that 
a prospective purchasei- of the Galves
ton system would be willing to pay 
more for it with a record of annual 
losses overcome than he would if the 
losses had continued. But would not 
the property be, at least, as valuable if 
the past had presented a record of con
tinuous successes? And shall the base 
value be deemed less in law if there 
was no development cost, because suc
cess was instant and continuous? Or, 
,jf the success had been so great that, 
besides paying an annual teturn at the 
rate of 8 per cent, a large surplus had 
been accumulated, could the city insist 
that the base value be reduced by the 
amount of the surplus? Compare New
ton vs. Consolidated Gas Company, de
cided March 6, 1922. 
.. In determining the value of a business 
as between buyer and seller, the good 
will and earning power due to effective 
c;rganization are often more important 
elements than tangible property. Where 
the public acquires the business, com
pensation must be made for these, at 
least under some circumst:mces. Omaha 
vs. Omaha Water Company, 218 U. S. 

•on the other hand, If what Is to be con
sidered In determining the net deficit Is not 
the result of operations from the beginning 
ot the enterprise, but the result of opern• 
tlons since the present owner acquired II
In other words, the retum on Its Invest
ment-we are left wlthput the data neces
~ary to determine the fact. For the record 
doe11 not dlsclo11e what the present com-
11any paid when It purchas~d the property 
In 1905 as a going concern. For au,:ht 
that appears, appellant has rec<'l\'ed tull 8 
per cl'nt annually on that amount and hlt•' r 
"1l1lltlons to capital. 

180, 202, 203; National Waterworks 
Company vs. Kansas City,, 62 Fed. 853, 
865. And they, like past losses, should 
be considered in determining whether a 
rate charged by a public utility is 
reasonable. Compare Venner vs. Ur
bana Wat~rworks, 174 Fed. 348,352. 
But in determining whether a rate is 
confiscatory, good will and franchise 
value were excluded from the base value 
in Cedar Rapids Gas Company vs. Cedar 
Rapids, 223 U. S. 656, 669, and Des 
Moines Gas Company vs. Des Moines, 
238 U. S. 153, 169; and the expressions 
in Denver vs. Denver Union Water 
Company, 246 U. S. 178; 184, 191, and 
in Lincoln Gas Company, vs. Lincoln, 
260 U. S. 256, 267, are not to be taken 
as modifying in any respect the rule 
there declared. Going concern value 
and development cost, in the sense in 
which the master used these terms, are 
not to be included in the base value for 
the purpose of determining whether a 
rate is confiscatory. 

' HYPOTHETICAL BROKERAGE FEES 
DISALLOWED 

The other item included by the master 
in determining base value, but disal
lowed by the court, is $67,078 for 
brokerage fees. There is no evidence 
that any sum was in fact paid as 
brokerage, and there was included, as 
above shown, the sum of $73,281 for 
organization and business management 
in calculating the historical reproduc
tion cost. The finding of the master 
rests upon testimony that bankers cus
tomarily get, in some form, compensa
tion equal to 4 per cent on the money 
procured by them for such enterprises.' 
But compensation for bankers' services 
is often paid in the lessened price at 
which they take the company's securi
ties, and is thus represented in the 
higher rate of interest or dividend paid 
on the money actually received by the 
company as capital. The reason given 
by the master for including the allow
ance for an assumed brokerage fee is 
that a brokerage fee is "a normal inci
dent of large industrial investments and 
has not been amortized," since "the 
record shows that the plant has been 
operated at a loss." If base value were 
to be fixed by the money expended, 
brokerage fees actually paid might 
with propriety be included, as are taxes 
paid pending construction. But as the 
base value considered is the present 
value, that value must be measured by 
money; and the customary cost of ob
taining the money is immaterial. We 
cannot say that the court erred in re
fusing to include in base value an allow
ance for hypothetical broker's fees. 

The appellants insisted also that the 
base value should be raised by assuming 
that the future plateau of prices would 
be 60 to 70 per cent above the historical 
reproduction value instead of 33! per 
cent as the master and the court as
sumed. The appellees Insisted, on the 
other hand, that an item of $142,281 for 

'The record cost oC the property wa.'t 
originally used as the base for this rol<'u
latlon. But the n~re $67,011 was tacitly 
agreed by both parties to be the amount, 
it nny, that Rhould be allowed for broker
Age. 
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grade raising included by master and 
court in the historical cost should be 
eliminated. We cannot say there was 
error in over-ruling these contentions. 

DEPRECIATION, MAINTENANCE, TAXES 
Second-Concerning deductions to be 

made from gross revenue in order to de
termine net earnings, the court differed 
from the master in regard both to the 
yearly charge for maintenance and to 
the depreciation annuity. It appeared 
that in the fifteen years since appellant 
acquired the system in 1905, the aver
age annual expenditure for mainte
nance had been $42,771; that during the 
war the property had been admittedly 
undermaintained; that the expenditure 
was $64,108 in the calendar year 1919; 
$80 322 in the fiscal year ended June 
30, 11920, and $90,861.28 in the calendar 
year 1920. The court estimated the 
proper charge for current maintenance 
at $70,000, and allowed, in addition, a 
depreciation annuity of $45,245 (that is, 
4 per cent on property subject to dep:e
ciation) to provide a fund out of which 
annual replacements and renewals could 
be made. Thus the court allowed for 
the year's depreciation and maintenance 
$115,245, which is nearly 14 per cent of 
the historical reproduction value, and 
about 10 per cent of the assumed repro
duction cost, of the depreciable part of 
the system. The master allowed $147,-
146.40 for maintenance and depreciation 
during the year ended June 30, 1920. 
This larger figure was arrived at, 
partly by charging as cost of mainte
nance the full $80,322 expended during 
that year, and partly by including as 
depreciable property expenditures for 
overhead items which the court ex
cluded. The proper annual charge_ for 
maintenance is the amount normally 
required for that purpose during the 
period; it is not necessarily the amount 
actually expended within the year. 
Many items included in the overhead 
cost of original construction may prop
erly be excluded in calculating the 
amount of the depreciation annuity. 
We cannot say that the court erred in 
limiting the year's maintenance and de
preciation allowances to $115,245. 

The company asked to have allowed 
as a further charge $29,500 a year on 
account of what it called deferred main
tenance. The contention is that dur
ing the war and two years following, 
the company had deferred maintenance, 
pursµant to a policy established at the 
express request of the Government to 
the end that material and labor might 
be released for war purposes; that to 
make good this deferred maintenance 
would cost $197,000, and that in order to 
amortize this amount an annual allow
ance from earnings of $29,500 should 
be made for five years. This is an 
attempt, in another form, to capitalize 
alleged past losses, and the request was 
properly refused. 

Third-The remaining item as to 
which the master and the court differed 
r.elates to the income tax. The com
jiimy assigns. as ei-rcu: that the master 
allowed, but the court disallowed, as 
a part of the operating expenses for 
the year ended June 30, 1920, the sum 

of $16,254 paid by the company during 
that year for federal income taxes. The 
tax referred to is presumably that im
posed by the act of Feb. 24, 1919, c. 18, 
Secs. 230-238, 40 Stat. 1057, 1075-1080, 
which for any year after 1918 is 10 per 
cent of the net income. In calculating 
whether the 5-cent fare will yield a 
proper return, it is necessary to deduct 
from gross revenue the expenses and 
charges, and all taxes which would be 
payable if a fair return were earned 
are appropr:ate deductions. There is no 
difference in this respect between state 
and federal taxes or between income 
taxes and others. But the fact ~hat it 
is the federal corporate income tax for 
which deduction is made must be taken 
into consideration in determining what 
rate' of return shall be deemed fair. F~f 
under Section 216 the stockholder does 
not include in the income on which the 
normal federal tax is payable dividends 
received from the corporation. This tax 
exemption is 'therefore, in effect, part of 
the return on the investment•. 

1922 EARNINGS MAY BE 8 PER CENT 

It is thus clear that both in the year 
ended June 30, 1920, and in the calendar 
year 1920 the net earnings of the system 
were less than 8 per cent of its value, 
whether the value be estimated on the 
basis of prudent investment or on the 
basis of the reproduction cost actually 
adopted. When the court rendered its 
decision the ordinance had been tested 
for more than a year and a half-a 
period ample in ordinary times to test 
the current effect of the rate prescribed 
and to indicate its probable effect in the 
near future. The times here involved 
were, however, in a high degree abnor
mal. It did not follow that, because 
the system had earned less than 8 per 
cent in 1919 and in 1920, it would 
earn less than 8 per cent in 1921. A 
rate ordinance invalid when adopted 
may later become valid, just as an or
dinance valid when made may become 
invalid by change in conditions. Munic
ipal Gas Company vs. Commission, 225 
N. Y. 89, 96. Compare Willcox vs. Con
solidated Gas Company, 212 U. S. 19; 
Newton vs. Consolidated Gas Company, 
decided March 6, 1922. 

The District Judge was obliged to 
form an opinion as to the probable net 
earnings in the future. All relevant 
facts, except as stated, and all appli-

~s dlfl\cult to see how, on the facts 
presented so large ,a sum as $16,254 could 
have beeh paid on account of the year's 
operation. Indeed the court, In disallowing 
the Item of federal Income tax, deducted 
not $16,254, but $8,008. Even t~is seems 
too large for the net earnings, without de
duction ,;f the $16,254 attributed to Income 
tax for the year ended June 30, 1920, as 
fouhd by the master, were $66,503.60. 
From this, Interest paid or accrued on In
debtedness Is to be deducted before com
puting the net Income on which the tax Ill 
payable. A large part of _the capital of 
utility companies Is ordlnar1ly represented 
by Interest-bearing bonds and notes, and 
there Is evidence that such Indebtedness of 
the -apnellant was "in the ne'ghborhood of 
$1,4 00,000." The Interest on this debt 
chargeable to the rallway system would be 
at least $50,000. There Is further an ex
emption from tax of i2,ooo of the net In
come. So a 1o·per cent tax on the balance 
would amount to less than $1,500. 

In the record and briefs elsewhere the 
Income tax Is reckoned at between $8,000 
and $IO,OOO. which Is a proper figure If 
there be an 8 per cent return on $1,626.061. 

cable arguments were fully and clearl:, 
presented by the parties and were 
carefully considered by the court. 
Although the District Judge treated the 
master's report as advisory merely, he 
passed upon the numerous exceptions 
taken to the master's findings in order 
to indicate his view on the precise 
points raised. He allowed some excep
tions and disallowed others. Upon pe
tition for rehearing further careful con• 
sideration was given to the case. Viewa 
expressed in the first opinion on some 
matters were modified; but the 
changes did not· call for any change 
the decree. The District Judge had b 
fore him some evidence not before th 
master; for the company's expert wa 
recalled and testified both to the res 
of operations of later months in whic 
there was a large increase in travel an 
to the heavy decline in prices whic 
occurred after October. Concernin 
actual facts there was substantially n 
controversy. On the elements to b 
considered in determining whether t 
rate would be confiseatory no e 
was. made which could substantial 
affect the result. His determinati 
whether the prescribed rate would 
confiscatory was necessarily bas 
largely on a prophecy, for normal co 
ditions had not been restored. He 
found that gross revenues were steadilt 
increasing; and that they were larger. 
under the 5-cent fare than they had 
been during the preceding year wheu 
the 6-cent rate was in effect. He was 
convinced that operating costs would 
decrease largely during the year. His 
two opinions show that every element; 
upon which his prophecy should be 
based received careful consideration. 
We cannot say that the evidence com~ 
pelled a conviction that the rate would 
prove inadequate. Compare San Diego 
Land & Town Company vs. National 
City, 174 U. S. 739, 754. San Diego 
Land & Town Company vs. Jasper, 189 
U. S. 439; Knoxville vs. Knoxville 
Water Company, 212 U. S. 1, 17. 

The occasion for the suit was solel 
the extraordinary rise in prices inciden 
to the war. There was no suggestio 
that action of the board evidenced ho 
tility to the utility, or that the boa 
was arbitrary or hasty. It had bee 
theretofore considerate of the com 
pany's rights and needs. When price 
rose rapidly in 1918, it raised the fa 
limit to 6 cents, although the franchis 
ordinance prescribed the 5-cent fare. 
And this was before our decision in San 
Antonio vs. San Antonio Public Servic 
Company, 255 U. S. 547. Its reducti 
of the fare by ordinance of June 5, 
1919 was made after hearing, and waS'. 
doubtless due to the conviction, shared 
by many, that, with the cessation of hoa,. 
tilities and the negotiation of the peace 
treaty, prices and operating cos~ would 
fall abruptly. This prophecy, 1f sue 
there was, proved false. But nearly 
three years have elapsed since the boal'd 
adopted the ordinance; and more the 
a year since entry of the decre~ below. 
We know judicially that the period ha 
in general, been one of continuous pri 
recession, and that the current rates o 
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' return on capital are much lower than 
they then were•. But we cannot know 
to what extent the important changes 
occurring have affected either gross 
revenues or ,the net return. There is no 
reason to believe that the board would 
not give full and fair consideration to 
a proposed change in rate if application 
were now made to it. · And the District 
Judge stated in his opinion (272 Fed. 
147) that the decree to be entered would 
be vacated or amended in case it should 
later appear that the regulating board 
declined such adjustment of rates as 
the actual experience of the utility 
might show it entitled to; and the de
-eree was thereupon entered without 
prejudice. 

advised, should the actual expi!rlence of the 
future prove the prophecy false." 

Unfortunately, the earnings of the com
pany have declined, rather than Increased, 
so that the present moment finds the com
pany In a strained financial position and 
not earning a return that the law regards 
as fair. 

In view of the above conditions, the com
pany has presented Its cond ition to the city 
commission of Galveston fo r further con
sideration. 

William E. Tucker, Boston, Mass., 
who represented Stone & Webster in 
the trial of the case just decided, ex
pressed the opinion that the most sig
nificant thing about the court's decision 
is the "indirect reaffirmation by the Su
preme Court of the United States of the 
now well-established principle that in 
Texas a 5-cent fare provision written 
into a franchise is not a contract be
tween a city and a" railway system, but 
is in fact no more than the 'exercise of 

I, ( I 

the rate-making pow~t 'of ·the city, and 
as such is subject to the provision 
against confiscation contained in the 
Fourteenth Amendv1ent t.o the Consti
tution." 

Mr. Tucker explains that the new ap
peal of the company for relief is based 
on the ground that under the present 
operative conditions a fair return · on its 
property is not being earned. He says 
that while the Supreme Court held that 
the District Court did not err in its 
early conclusion, the prophecy of the 
court in that case with respect t.o the 
probable future earnings of the com
pany was wrong, and that the right ad
heres to the company under the existing 
circumstances t.o seek relief either from 
the City Commission or the District 
Court. 

The District Judge refused a tempo
rary injunction and did not exact a bond. 
Hence the only relief we can grant is· 
.such as operates in futuro. Compare 
Duplex Printing Press Company vs. 
Deering, 254 U. S. 443, 464. An in
junction should not issue now, unless 
conditions are such that the prescribed 
rate is confiscatory. As by the r.-!serva
tion in the decree appellant may secure 
protection against the ordinance if 
under existing conditions the 5-cent rate 
appears to be inadequate, the decree 
should be affirmed. Compare Lincoln 
Gas & Electric Company vs. Lincoln, 
250 u. s. 256, 268; 257 u. s. 

All~Electric Power Signaling on London 
Metropolitan Railway 

Progressive British Road Has Adopted Signal lrnpro,·ements as These Bttarne 
Available, and Is Still Experimenting with a View to 

Utilizing Latest Inventions. 

SOME interesting particulars of the 

Action by Galveston Company 

all-electric automatic power signal
ing on the Metropolitan Railway (Lon
don) have just been given to the 
Institution of Civil Engineers by 
William Willcox, M. A. M. Inst. C. E. 
In 1905, when electric service was in

In anticipation of a decision that augurated on the Metropolitan Railway, 
would not restore the 6-cent fare but the signaling was mechanically con
would authorize the company to seek trolled by the Spagnoletti lock and 
relief through application to the con- block. The number of trains between 
stituted authorities, ,the Galveston Praed Street junction and Aldgate, a 
Electric Company has made application distance of about 5 miles, was then 621 
to the City Commission for authority to per day on both roads, and the number 
increase its fares to 6 cents. In this con- of signal sections was forty-nine. As 
nection the company petitioned the City the number of trains was increased, 
Commission to order an audit of its it was found necessary to introduce 
books to the end that the real conditions automatic signaling controlled by track 
in regard to profits or losses of the com- circuits. The system chosen was all
pany might be determined. The City electric, the work was undertaken in 
Commission granted this petition and 1908 and this section was completed in 
at a meeting just two days before the the following year. Two power frames 
Supreme Court decided the fare case were installed, one at Praed Street 
directed that the books of the Galveston .. and one at Aldgate, to handle the traffic 
Electric Company be audited. at these places; but .the existing 

In discussing the petition for an mechanical boxes were retained at the 
.audit, City Attorney Frank S. Anderson intervening stations for shunting pur
told the commission that without an poses, with the addition of the safe
.audit of the tractiun company's .books guards provided by t rack control. The 
which would show whether the figures number of trains in 1913 at Praed 
presented by the company were cor- Street was 863, and from Baker Street 
rect, it would be impossible to deter- to Aldgate 983, with ninety-one signal 
mine if the profits under a 5-cent fare sections. 
were inadequate. There are about twenty hours daily 

On being advised of the decision by of continuous passenger traffic, but 
the Supreme Court, R. G. Carroll, gen- from 7.30 to 10 a. m. and from 4.30 to 
era! manager of the Galveston Electric 7.30 p. m., the traffic is so dense as 
Company, said: to necess'.tate forty trains each to an.d 

When the district federal court rendered from the city per hour. The automatic 
Its decision It found that the return, as re- signaling dealt with these satisfactorily. 
ft<>eted by the records, was undoubtedly less f • 
than the law regards as fair. Similar signaling was there ore m-

The court. however, felt that the future stalled between Baker Street and Neas
earnings of the company would be sufficient den ·i·n l91 l, the number of . signaling to permit the company to earn a fair re-
turn, and Issued Its Injunction as follows: .sections being increased from twenty-

"The Injunction prayed for will be denied four to fifty-one. upon a decree so drawn as to permit the 
('omplalnant to again apply as It may b e . _ At this -date there was only one 

"See Federal Reserve Bulletin, January, 
1922, paires 5, 79, 113; February, 1922, 
))>lg<'~, 156-157. 

through line -at Baker • Street handled 
by two signal boxes, one at the north 
end of the station .and one at the Circle 

end. This through line was track
circuited, and full protection was 
afforded t.o train movements, allowing 
forty-eight through passenger trains to 
be run to and from the city. All the 
current used in these installations was 
continuous. 

In 1913 the new Baker Street station 
was completed, and automatic signaling 
was installed between the Circle lines 
and the north end of the station. For 
this purpose a small signal box was 
constructed on a retaining wall so as 
to be out of the way, and in it n power 
frame of thirty-six levers (6 spare) 
was erected. 'l;'his power frame handles 
more than 1,500 trains a day, and the 
signalman has no view of the trains 
except those within station limits im
mediately in front of his box. Through 
the station all signals and points are 
controlled by direct current, but the 
track circuits are alternating current. 

In 1913, also, two new fast lines were 
constructed alongside the old or local 
lines from Finchley Road t.o Wembley 
Park, a distance of 5 miles. Through 
the junction at Finchley Road and on 
to Wembley Park alternating current 
track circuits were installed, but the 
signals are worked by direct current 
as far as Neasden power house. From 
this point to Harrow-on-the-Hill alter
nating current is used for the signals 
as well as for the tracks, and from the 
same point alternating current is used 
for both tracks and signals on the local 
lines to the junction north of Wembley 
Park station where the fast and local 
lines converge. From Baker Street to 
Ha1Tow-on-the-Hill, before automatic 
signaling, there were thirty-nine signal
ing sections. Now t here are sixty-nine 
and on the through fast lines there are 

-twenty .sections. 
. In 1919 the. signaling. from Praed 

Street station to South Kensington, 
which was an automatic bar-and-treadle 
system controlJed by direct current, was 
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track circuited with alternating current, 
but the signals continue to be controlled 
by direct current. 

Current for the supply of power to 
operate the power frame at Praed 
Street junction and at Baker Street is 
obtained from two 130-volt, 5-kw. 
motor-generators through suitable 
cables. These supply power for the 
operation of the points, the signal 
lamps and train stops, the electro• 
magnets for back-locks and for the con• 
stant indication of power-worked points 
at Praed Street junction, and also for 
working the power frame at Baker 
Street, the total required for both boxes 
being 2.08 kw. 

POWER CONSUMPTION ls SMALL 

For operating the track circuits, 
automatic and semi-automatic signals 
and train stops, between Praed Street, 
Bishop's Road and Edgware Road sta
tion,, and also between Edgware Road, 
Great Portland Street and Marlbor
ough Road, and for four large illumi
nated train indicators at Baker Street, 
power is obtained from one 15-kw. and 
two 12-kw., 70-volt motor-generators in 
Baker Street substation, and the max
imum power taken is 14-kw. The me
chanical Jocking in the power frames 
is ordinary miniature tappet-locking 
controlled by levers fn the ordinary 
way, the electric locking frame being 
behind the levers. Illuminated continu
ous diagrams are placed behind the 
frames lighted by 75-volt 5-cp. lamps. 

All signals at junctions are elec
trically back-locked, an important 
s:ifety device which in the further de
velopment of electric signaling has 
enabled point-locking bars to be dis
pensed with. At all running-stop 
!:lignals there are train stops which are 
not connected to the signals mechani
cally, but electrically, and are con
trolled by the track circuits in the same 
manner as the signals, coming to clear 
and going to danger with the signal. 
They are also controlled by the track 
circuit independently of the signal, so 
that, if a signal failed to go to danger, 
the arm of the train stop would still 
go to the danger position. 

All electric signals are either auto
matic or semi-automatic, the former con
trolled through the track circuits by 
the p.,ssage of the trains themselves, 
the latter controlled from a signal box 
when this is in use, but becoming auto
matic when not so controlled. Inside 
tu11nels the signals are lamp signals, 
outside they are ·upper-quadrant sema
phores worked by electric motors 
Signals are held normally in the clear 
position by electric power, goiag to 
danger by J?ravity. 

All signals are lighted elE>c! r,cally, 
ancl !-tation masters light the signals 
li111f-wav to the next station ')n either 
side. by means of a switch at their sta
tion. A hundred yards behind each 
5top i,ignal in the open, fog repeater 
signals have been erected, the lights of 
which are placed at the level of the 
driver's eyes and as near as possible 
to the running line. By this means 
an indication is given to the driver 

whether the stop signal ahead is at 
clear or at danger, and Jf it is at 
danger he can slow up and avoid be
ing tripped suddenly. The signalmen 

entire absence of mechanical parts, and 
in the power of penetration of the light 
rays both in sunshine and in fog. 

have fog repeater switches in the signal Power Test Codes to Be Discussed 
box by means of which they can light 
the fog repeater lamps when necessary. at Public Hearing 

Between junctions it is possible Q ~ MAY 9, during ~he spring meet
to have a number of trains, e. g., mg of the Amencan Society of 
between Finchley Road and Baker Mechanical Engineers at Atlanta, Ga., 
Street it is possible to have ten trains. a pubiic hearing will be held for the 
For this reason Mackenzie Holland and discussion of the three additional power 
Westinghouse train describers were in• test codes which have reached this stage 
stalled, by which the signalman at in their d~velopment during the past 
Finchley Road is enabled to indicate to year. Last May at Chicago this com
the Baker Street signalman whether mittee, of which Fred R. Low,· editor 
the train terminates there, or is a of Power, is chairman, presented codes 
through train to the city. All points on general instructions, steam engines 
where there are power frames are and evaporating apparatus. It now 
worked by the Mackenzie Holland and , presents codes on definitions and values, 
Westinghouse· all-electric point ma- displacement compressors and b'.owers 
chines. These machines are enclosed a nd hydraulic power plants, all three 
in a water-tight cast-iron case divided of which have appeared in Mechanical 
into three compartments. At one end Engineering. 
is the motor, in the center are the Although these codes have passed 
gear wheels and motor switches, and in through six successive revisions in 
the other end is the worm drum that reaching their present form, the com
operates the points and the bolt that mittee will welcome a full and frank 
licks them both ways. Both point discussion by t he members of the so
blades as well as the bolt lock are in- ciety and others interested in these 
dividually detected through an electric three subjects. Persons not planning 
detector fixed in the 4-ft. way before tC' attend the spring meeting are invited 
the signalman can get his signal for a tC' prepare written discussions. 
train to pass over that route. These Reprints of all three codes revised 
point machines, says Mr. Wilcox, are to date have been prepared by the 
most successful. committee and may be obtained by 

The track relays at Baker Street are addressing C. B. LePage, secretary to 
of the single element vane type, the the committee, at the society's hea-1-
shunt by a train averaging 0.9 ohm. q?arte~s, 29 West Thirty-ninth Street, 
The relays used on the direct current N~w ): ork, N. Y. 
system are of the three-coil polarized . n 1918 the power test codes com
type, the shunt of which by a train ' ~Jttee of t~e A.S.1\1.~. was reorgan
averages 0.15 ohm. The most recent ized to revise and e~.arge th~ pow!r 
type of relay used is a two-element va ne test codes of the _soc1et!, published m 
t·elay, the shunt of which by a train 1915: _The comm1tte~ is a la~ge one, 
averages 3.4 ohms. The maintenance cons1stmg of a nnm c?mm1ttee of 

t f th• t f • r . t twenty-five, under the cha1rmansh1p of 
cos 0 • IS ype O signa mg JS no Mr. Low, and nineteen individual com-
excessive. mittees of specialists who are drafting 

AUTOMATIC SIGNALING CUTS COSTS codes for the different c'asses of appa

Before automatic signaling was in
stalled there was 645 levers in use, 
whereas at present only 311 levers are 
employed, while the number of signal
men was reduced from eighty-six to 
twenty-seven and one-half. This meant 
in 1908 a saving of £127 (about $615 
at then rate of exchange) per week on 
signalmen's wages, which at the pres
ent rate would be around £325 (about 
$1,483 at current rate of exchange). 
During 1920 the whole cost of mainte
nance--wages and materials--0f the 
signaling of the electrified lines 
amounted to £123 per route-mile. 

Charts have been kept from the be
ginning of automatic signaling in order 
to ascertain the number of delays to 
trains as compared with delays to trains 
with· ordinary signaling, and the com
parison works out very favorably for 
automatic signaling. 

Tests have also been made with a 
three-position light signal as used on 
the Pennsylvania Railroad. The cost 
of maintenance is about the same as 
with two position semaphores, but the 
light signal appears to possess advan
tages in some respects, e. g., in the 

ratus comprised in power-plant equip
ment. 

Automotive Engineers Travel 
in Rail Car 

W HAT was heralded as the first 
trip in history in which a scien

tific body has traveled any distance on 
a standard railroad in a motor rail car 
was made April 21 by New York mem
bers of the Society of Automotive Engi
neers, who traveled to New Haven to 
hear Prof. E. H. Lockwood of Sheffield 
Scientific School discuss power losses 
in motor-vehicle chassis. Some sixty
odd members traveled in the two Mack 
A.C. rail cars now in operation on the 
New York, New Haven & Hartford 
Railroad. Through the courtesy of the 
New Haven these cars were taken off 
their regular lines for the trip. 

The average operating speed between 
the Harlem terminal and New Haven 
was 27 m.p.h., the speed varying accord
ing to traffic conditions. For instance, 
the average speed in the 16.5-mlle 
stretch between New Rochelle and Stam• 
ford was only 20.2 m.p.h., whereas 
in the next stretch, Stamfora to South 
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orwalk, one of the cars made 36.4 
p.h. The maximum speed was about 

2 m.p.h., but at the higher speeds there 
as considerable vibration. 
The two ra.1 cars were placed in 

evenue service on Jan. 30, 1922, one 
overing an 11-mile route from New 
aven to Derby and a 44.8-mile route to 
ew Hartford. The second car runs from 
itchfield to Waterbury, a distance of 
6.4 miles. So far the two have 
vered ~bout 23,000 miles in the serv

ce of the New York, New Haven & 
artford Railroad. Each car has seats 

or thirty-six passengers, with a -9 x 6-
t. baggage compartment ·Iocated at the 

HE Society of Industrial Engineers 
held its spring convention at Hotel 

tatler, Detroit, Mich., April 26 to 
Of interest to electric railway 

en especially were the papers and 
iscussions on conservation of material, 
fants and equipment, and labor and 
he workman. 

Chamber of Commerce of the 
United States 

T THE tenth annual meeting of 
the Chamber of Commerce of the 

nited Stltes, to be held in Washing
on May 16 to 18, "European Conditions 
nd Their Effect on American Busi
ess" will be the main topic. This 
nnouncement was made by the Cham
r on April 24, when it made public 
tentative program for the meeting. 

ecause of the interest of business men 
llroughout the country in the general 
ubject it is predicted that the conven
ion will be one of the largest ever 
eld by the Chamber. 
As in previous years the work of the 
nvention will be done largely in 

up sessions. Groups representing 
he major divisions of business will 

take up the questions before the meet
ng in their relation to the particular 
nterests or industries comprised within 
he group. 

International Chamber of 
Commerce to Meet 

HE American section of the Inter

International Railway Congress 

T ~E ninth _congress of the Interna
tional Railway Association is in 

session in Rome, Italy; the period cov
ered by the congress being April 18 
to 30. Abstracts of the reports to the 
congress on heavy electric traction in 
a number of important countries have 
appeared in the following recent issues 
of this paper: Dec. 3, 1921, page 988; 
Jan. 28, 1922, page 147; Feb. 25, 1922, 
page 322. 

Canadian Association 
Convention Plans 

T HE program for the annual con
vention of the . Canadian Electric 

Railway Association 1is complete except 
for a few details. It will be held at 
Quebec, June 1 to 3. An abstract of 
the _program follows: 

JUNE 1 
9 :00 a.m. Registration. 

Address of welcome. 
Bus:ness session, including address 

of president and _ reports of com
mittees. 

Inspection of exhibits. 
1 :00 p.m. Get-together luncheon. 
2 :30 p.m. Paper by member. 
2:45 p.m. Sightseeing around Quebec 

by trolley (ladies). 
4 :00 p.m. Paper by associate member. 
5: 00 p.m. Inspection of exhibits. 
7:30 p.m. Association banquet. 

10 :00 p.m. Dancing. 

9:00 a.m. 
10:00 a.m. 
11:30 a .m. 

boat. 

JUNE 2 

Inspection of exhibits. 
Paper by member. 
Trip to Quebec Bridge by 

Informal buffet luncheon on board. 
2 :30 p.m. Paper by associate member. 
4 :00 p.m. Unfinished business. 

Election of officers. 
4 :30 p.m. Inspection of exhibits. 
9 :00 p.m. Annual reception and ball, 

Chateau Frontenac. 

JUNE 3 
• Inspection of exhibits, and trips to 

Montmorency Falls and to Sague
nay River. 

A. E. S. C. Activities 
national Chamber of Commerce has NINETEEN standards have now 

ust announced that the next general been approved by the American 
eeting of the International Chamber Engineering Standards Committee, of 
·n be held in Rome, Italy, the week which four have been approved as 

March 19, 1923. Before this meet- "American Standard," fourteen :as 
ng the International Chamber commit- "Tentative American Standard" and one 

es will be able to consider the results as "Recommended American Practice.'' 
f the Genoa Conference in so far as This number includes the specifica-
ey affect industry and commerce. tions and tests for portland cement, for 
sed on the views of these committees, ?. which the A.S.T.M. is sponsor, which 

nstructive plans will be made as to have been advanced to the full status 
uch further steps as should be taken "American Standard." In the list also 
o restore the trade of the world. as "Tentative American Standard" are 

The next meeting of the executive the specifications for drain tiles of the 
mmittee of the International Cham- same society. 
r will be held in Paris on May 26, The A.S.T.M. has submitted to the 
d will be followed by a meeting of the standards committee its specifications 

rd of directors on July 10. At that for purity of raw linseed oil from 
me plans will be made for the general North American seed and for purity 
eeting. of boiler linseed oil from North Ameri-

can seed, as well as its standard 
methods for chemical analysis of lead 
tin, antimony and copper. Approval a~ 
"Tentative American Standard" is asked 
for these specifications. 

French Street Railway 
Association 

AN EXTENDED account of the 
meeting Oct. 20-23, 1921, of the 

Street Railway & Automobile Associa
tion of France (Union des Voies Fer
rees d'lnteret Local de France et des 
Transports Publics Automobiles de 
France) appears in L'lndustrie des 
Tramways. The papers presented in
cluded reports on track construction, 
car design, power generation and dis
tribution, trackless trolleys, the finan
cial condition of interurban lines, the 
reorganization of the Paris tramway 
and bus system, airplane lines, the en
gineering status of the bus and rail
way electrification. 

American 
Association News 

Camden Section Boasts 
283 Active Members 

AT THE April 20 meeting of the 
Public Service Camden Section 

President C. V. Wallace announced that 
the section is now the largest, having 
283 active members. 

The principal speaker at this meeting 
was former Judge John B. Kates. His 
principal point was the dependence of 
one man on another in the present 
social order. He pointed out that it is 
utterly impossible for any one to stand 
alone, whether he occupies the smallest 
job or one of the greatest responsibility. 
An employee is practically a nonentity 
when isolated. The electric railway em
ployee has a definite niche to fill, and 
if he does his duty effectively, pleasing 
the people who depend upon him, he 
will be rewarded in proportion to the 
extent to which he discharges his obli
gations. This reward may be repre
sented in ways other than the pay 
envelope. 

H. T. Stevenson. assistant to the 
president of the Public Service Railway, 
spoke on salesmanship. He explained 
that while an officer of the company may 
see not over ten men a day, a trainman 
often comes in contact with 500 or more. 
In the long run public opinion is molded 
by the platform men. He told of an 
experience of a Public Service conductor 
who made a warm friend for the com
pany of a newspaper editor by the 
simple act of offering him a fare when 
the editor had left his money at home. 
Afterward, by way of appreciation, the 
editor sent the conductor a gift. 

At the close of the meeting the enter
tainment committee announced that the 
next meeting would be "radio night." 
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Horne Rule Fight Staged 
Campaign Started in Alabama to Have 

Regulatory Powers Returned 
to Cities 

Preparations have been started for a 
fight at the next session of the Legisla
ture to regain for the municipalities of 
Alabama the right to regulate the rates 
and service of their local utilities. 

William L. Harrison, Commissioner 
of Public Utilities of the city of Bir
mingham, has taken the lead. On April 
18 the City Commission adopted reso
lutions calling upon the ' Legislature to 
restore to the city its control over the 
rates and service of the Birmingham 
Railway, Light & Power Company, the 
Southern Bell Telephone Company and 
the Birmingham Water Works Com
pany. 

Steps for the formation of the state
wide organization have already been 
taken. Letters are being sent out to 
every Mayor of cities or towns of Ala
bama which have public utilities of any 
kind. With these letters are being sent 
copies of the resolutions adopted by the 
Birmingham City Commission and the 
Mayors are being asked to have their 
Boards of Aldermen or the City Coun
cils adopt similar resolutions. It is 
planned to call a meeting of represent
atives of all of the municipalities later. 

Similar resolutions to those adopted 
in Birmingham have been presented to 
the City Commissions of Montgomery 
and Mobile. Commissioner Harrison 
and W. J. Wynn, City Attorney, made 
a trip to the two cities, where confer
ences were held with the commissions 
and assurances were given that Bir
mingham, Montgomery, and Mobile 
would act in concert and take the IP.ad 
in the proposed fight to be waged before 
the Legislature at its coming session. 

At the last session of the Alabama 
Legislature the public utility act was 
amended and all power to control or 
regulate either rates or service of local 
utilities was taken from the munici
palities of the State and was vested in 
the Alabama Public Service Commis
sion. This body was authorized to fix 
rates for all local utilities of the State 
and to prescribe the service regulations. 
It was also authorized to set aside con
tracts which had been made by the 
municipalities with the utilities. 

The repeal of this amendment and the 
return of the right to regulate rates and 
service to the municipalities will be 
sought at the hands of the next Legis
lature, according to the plans now be
ing worked out. 

Commissioner Harrison stated that it 
is riot the purpose of the city of Bir
mingham to open a fight on its utilities 
or on the Alabama Public Service Com-

PERSONAL MENTION 
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m1ss10n, but to regain some of the 
authority it has lost. 

The city of Birmingham is now prose
cuting a suit against the Birmingham 
Railway, Light & Power Company seek
ing to cancel its franchise because of 
increase in fare from 5 cents, as pro
vided . in its franchise, to 8 cents. The 
increase was granted by the _ .Public 
Service Commission some time ago. The 
city is attacking the validity of th.e 
public utilities act on several grounds. 

Democratic primary elections are to 
be held early in August and the general 
elections will be held in November. The 
meeting of the Legislature will take 
place some time later. Candidates run
ning in the primary are in many i~
stances making an issue of the Public 
Service Commission. Many have an
nounced themselves in favor of curtail
ing its powers. 

Asks Removal of One-1\fan 
Car Restrictions 

The Jacksonville (Fla.) Traction 
Company, a Stone & Webster sub
sidiary, and now in receivership, has 
requested the city to eliminate the 
section of the ordinance regulating 
electric railway traffic which requires 
that a car crew shall consist of a con
ductor and a motorman. The company 
proposes to utilize one-man cars. Peter 
O. Knight, Stone & Webster counsel for 
the southeast, vice-president of the 
Tampa Electric Company, and General 
Manager T. J . Hanlon, Jr., have stated 
that the one-man car has been the 
major means of maintaining a nickel 
fare in Tampa. 

Asks Winnipeg to Postpone 
Option 

A. W. McLimont, vice-president of the 
Winnipeg (Man.), Electric Railway, has 
asked the City Council to postpone its 
option to purchase the railway from 
1927 until 1937. In his letter to the 
Council Mr. McLimont stated that this 
would enable the company to float a 
satisfactory security and to care for 
the payment of all outstanding taxes, 
paving charges and damages caused by 
electrolysis; to complete the work of 
removing span wire poles, put wires 
underground and to make certain othei:
rccommcnded changes. The r.:ompany, 
Mr. McLimont stated in this letter, 
will agree to extend its Talbot Avenue 
line from the present terminal to Panet 
Road and to make extensions on the 
Notre Dame and Academy Road lines, 
Notre Dame Avenue West Linc, 
McGregor Street and Sargent A venue 
lines, to enlarge the St. James sub
way for double tracking and to install 
bus service where necessary. 

111111 II ililiiiiilili 11111 • 
Detroit Preparing the Way 

Forces Being Lined Up for Municipality 
to Take Over All Detroit 

Traction Lines 

Initial steps are being taken 
Detroit preparatory to the taking over 
of the Detroit United Railway cit, 
lines by the municipal street railwa, 
organization. The purchase agreeme 
was ratified on April 17 and a bo 
issue voted to finance the initial pa 
ment and the purchase of supplies a 
miscellaneous equipment not includ 
in the purchase plan but necessary fdr 
efficient operation by the city. 
appraisal has been begun and an i 
ventory is being made, including co 
struction materials such as rails, ti 
cement and miscellaneous materials. 

It is the endeavor of the city officialil 
to complete the inventory before ?ti 
15, the date set for the transfer. Offl: 
cials of the municipal orgaiiizatiOllt 
plan on taking over the lines with 
little interruption of service as possibl 
Every effort will be put forth to insurt 
efficient operation from the very be
ginning and to improve the service. 

It has been announced by the mu
nicipal officials that as many of the 
present Detroit United Railway em
ployees will be retained as can be used 
by the city and that preference will 
be given to employees who are inclined 
to work along the Jines followed b7 
employees of the present municiptl 
lines and in accordance with the ideals 
of the officials· of these lines. The 
first and most important aim will be 
to give courteous and efficient service; 

It is planned to have a large number 
of uniformed municipal ownership em
ployees stationed in the congested down• 
town districts at the most importan 
points to aid in directing traffic. 

An increase in the efficiency of the 
present Detroit United Railway cm• 
ployees bas already been noticed since 
the city voted to take over the De t 
United Railway lines. No further 
velopments have been reac!led in 
gard to the wage cut proposed by 
Detroit United Railway earlier in 
month, and it now appears unlik 
that the wage question will be settl 
before the transfer is made and t 
lines arc being operated by the citf, 
The present plan is not to reduce wag~. 

Figures as to operating revenue 
the Detroit United Railway for 
first three months of the year ha 
been submitted to the city by the co 
pany. This is the first report of 
nature received by the city and 
figures will he used as a basis in m 
ing up the budget for the en . 
municipal system combined with 
present Detroit United Railway syst 
for the coming year. 
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Elevated Lease Reported 
Negotiated 

At a conference at the Mayor's office 
on April 27 attended by Mayor Moore, 
Thomas E. Mitten, president of the 
Philadelphia Rapid Transit Company, 
and Richard Weglein, president of the 
City Council, an agreement is said to 
have been reached by which the Phila
delphia Rapid Transit Company will 
operate the Frankford elevated line for 
the city. The rental terms which the
company will share are 1 per cent in 
1923; 2 per cent in 1924; 3 per cent in 
1925; 4 per cent in 1926; 5: •per cent in 
1927. The operation · of the road will 
begin Nov. 5 of this year. 

Mayor Moore announced after the 
Frankford "L" conference that the 
lease agreement would terminate at the 
end of five years unless the city gives 
notice that it wishes the lease continued. 

In a statement the Mayor said Presi
dent Mitten asked for co-operation of 
the administration and councilmanic 
forces of the city government in tran
sit matters, and while assured of s1.1ch 
co-operation it was pointed out that the 
city would reserve its rights under the 
1907 agreement, the valuation proceed
inp and others of a legal nature. 

It was also stated that the matter of 
xtensions was discussed and it was 
nnounced that now that the Frankford 
'L" lease was out of the way, efforts 
would be made to extend the Philadel
phia Rapid Transit System into sec
ions of the city not now provided with 

rvice. 

Commission Reiterates Its Rate 
Deflation Policy 

In a summary of its decisions issued 
April 24 by the Public Service Com

mission of New York, it is shown that 
gas, electric light, telephone and elec-
ric railway rates throughout the State 

ve been materially reduced since the 
ommission was appointed to office last 
pril by Governor Miller. Further

more, the policy of the commission, as 
xpressed in the reduction orders, in
lcates that the commission intends to 
ntinue the rate reducing process as 

he costs of labor and materials de
llne. 

In this connection the statement oi 
e commiss:on refers to an opinion 

endered last fall by Chairman William 
. Prendergast r efusing an increase in 

ares in Utica, and concurred in by 
ommissioners Pooley, Van Voorhis, 
mple and Blakeslee. In that decision, 

l'Viewed at length in the ELECTRIC 
AILW-AY JOURNAL at the time, the at
tude of the commission regarding all 
ublic utility rates was set forth as 
ollows: 

Public utili ties, just as other depart
t-nts of business, must expect to cope 

rlth periods of depression and short earn
ng~. just as at other times they enjoy 
otlrloc18 of prosperity and .full d lvldcnds. 

tht, vubllc Is expected to make up every 
llclency In order to give a utility- a goo,1 
un<l rate of earning power, then the 

ullllc IR entitled to the benefit of the sur
ilus over the agreed upon earning· rate In 
lmE'R of prosperity. 

It must be borne In mind that we nre not 

dealing with the conditions of 1920, nor 
with the previous abnorma l years, but with 
the present period, which Is one of pro
found economic readjustment. It ls with 
this pregnant , fact. before us that a decl
gfon in this and similar cases must be made. 

The commission, up to date, has put 
into effect about forty orders calling 
for reduction in rates or suspending 
proposed increased rates asked for by 
public utilities. In only seven cases 
have increases been permitted, and 
these of a very slight nature to gas· and 
electric light companies in up-state 
communities where the cost of service 
is larger than in crowded sections be
cause of the scattered population., 

All of the reductions so far ordered 
are temporary and were made by the 
commission before the investigations 
into the various companies were com
plhed. A further revision of these 
temporary rates will be made at the 
conclusion of the various hearings. " 

Learn About Da))as.-A special 
Dallas edition of "Partners," the offi
cial paper of the Dallas (Tex.) Rail
way, was issued under date of April 5, 
1922. It contains some interesting facts 
and all possible information on the city 
of Danas, compiled by the Dallas Cham
ber of Commerce. With its historical 
resume and fine views this copy of 
"Partners" is something to keep for fu
ture use and reference. The pamphlet 
says that the effective sale of trans
portation must be based on knowledge 
of the city. If the Dallas trainmen as
similate one-half of the story they will 
certainly be living up to their reputa
tion, namely, the best informed group 
of men in Dallas when it comes to giv
ing information about Dallas. 

Hearing Held on Bacharach Bill 
Another hearing was held in Wash

ington before the House judiciary com
mittee on April 25 to consider the 
Bacharach bill, which would limit the 
jurisdiction of federal courts as to in
junctions in matters pertaining to state 
public utility orders. The hearing was 
held before the whole committee, the 
time being given to the advocates of the 
measure. Another hearing will be held 
May 23. Mayor Hylan of New York, 
Ledyard P. Hale. counsel for the New 
York State Public Service Commission; 
John P. O'Brien, Corporation Counsel 
of New York, and John E. Benton, rep
resenting the National Association of 
Railway & Utilities Commissioners, 
were among those who appeared before 
the committee. Among those who 
listened to the testimony in opposition 
to the bill were E. A. Harriman, member 
of the legislative committee of the 
American Bar Association, and Senator 
Charles S. Thomas of the Bar Asso
ciation of Colorado. 

The witnesses in behalf of the bill 
voiced the complaint that state com
missions are interfered with by the 
federal courts. They claimed that as 
exact justice can be had from the state 
administrative bodies and the state 
courts as from the federal courts. The 
indicated answer to this contention is 
that, while it is doubtless true in local 
matters, investors who are not resi
dents of the state natura))y look to the 
federal courts for protection. 

Mayor Thompson of Chicago is to be 
heard on l\lay 23, when the hearings 
on the measure will probably be con
cluded. The committee has given a 

·great deal of time to the bill and has 
had a fu)) explanation of its object. 
It was evident at the hearing that the 

Suits to Demand Electrification • opposition to the bill is very strong, 
Suit will be instituted by the mu- especially in states where money is 

nicipal authorities of Buffalo, N. Y., wanted for the extension of railroads 
against the seventeen railroad lines and the development of natural re• 
entering the city to force the com- sources. It was announced at the hear
panies to file plans for the electrifica- ing that the committee had received 
ti~n of their lines. Last November the telegrams from a number of state com
City Council adopted an ordinance call- m1ss1ons opposing the bill on the 
ing for electrification of the railroads ground that it would have a tendency, 
by Jan. 1, 1923, and the filing of such if enacted into law, to exclude capital 
plans with the city by Jan. 1, 1922. from public utility enterprises. 
The failure of the lines to file the plans 
will prompt the suits. The railroads Kinsella Mayor of Hartford 
against which suits are threatened by 
the City Council are the New York Richard J. Kinsella was elected 
Central, Pennsylvania, Delaware, Lack- l\layor of Hartford, Conn., April 4, 
awanna & Western, and ten others. after a campaign in which reduction of 

Maurice C. Spratt, attorney for the car fares was an important issue. 
New York Central, says the railroads Reduction of fares on the lines in Hart
have no intention of complying with ford of the Connecticut Company, isola• 
the resolution of the Council, first be- tion of the Hartford Division from the 
cause of the excessive cost and second state system and curtailment of sub
because the city has no legal authority urban trolley service during non-rush 
to compel the roads to expend such a hours, which he announced as part of 
large sum of money. Railroad engi- his traction plank for the campaign, 
neers have estimated that it would cost met with disapproval among business 
the seventeen railroads entering Buffalo men and taxpayers. They declared that 
about $116,000,000 to comply with the this plan would increase unemployment, 
ordinance. ·. The Erie Railroad's share inconvenience the public and turn away 
alone would exceed $22,000,000, a sum shoppers from the city. Mr. Kinsella 
it could not possibly raise, Erie offi- was elected Mayor four year~ ago, but 

was defeated at the next electJnn. cials say. 
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Right to Permit an Abandonment 
a Commission Function 

· The Montana Public Service Com
mission was granted final authority 
over the electric railways of the State 
in a decision delivered recently by 
Associate Justice Holloway in the Su
preme Court. Judge Holloway reversed 
action of the Lewis tmd Clark County 
District Court in refusing the city of 
Helena an injunction against the 
Helena Light & Railway Company. 

The railway had announced its inten
tion of abandoning the Kenwood branch 
on the west side of the city. 1 The city 
asked an injunction on the ground that 
the company was violating its fran
chise. The lower · court refused to 
enjoin the company. The city appealed. 

In its decision the higher court held 
that the Public Service Commission had 
the power to decide whether the rail
way had the right to abandon any of 
its lines on account of heavy losses 
sustained by insufficient business. Until 
the state body has acted, it was held, 
the company must discharge its obli
gation under its franchise. 

Seattle Must Say Yes or No 
The question facing residents of 

Seattle, Wash., at the election on May 
2 is this: Shall they accept the pro
posal to support the mlllnicipal street 
railway by taxation, or shall they 
refuse it? If they accept it, fares 
will be reduced from the present 8~ 
cents to approximately 3 cents. If 
they refuse it, fares will stay where 
they are. 

Advocates of the proposal for tax
ation maintenance say that the in
creased taxation will be more than off
set by the reduction of fares. Oppo
nents insist that increased taxes will 
drive away business. It has been esti
mated that the new plan would involve 
an increase in taxes varying in amount 
from $5,500,000 to $6,000,000, or be
tween 20 and 22 mills. The total tax 
rate would approximate 85 mills. The 
proposal was brought to vote by an ini
tiative petition. The plan was reviewed 
in the ELECTRIC RAILWAY JOURNAL for 
March 25, page 534. 

Mayor Wants a New Deal 
Mayor Hosey of Fort Wayne, Ind., 

has indicated that the Indiana Service 
Corporation, Fort Wayne, Ind., will be 
asked to enter into a new agreement 
with the city similar to the one sur
rendered when the company's operation 
passed completely under the super
vision of the State Public Service Com
mission. 

Two petitions of franchises to im
prove the city lines have been presented 
to the Board of Works by the com
pany, one for the proposed double 
tracking of Pontiac Street and the other 
for the double tracking of South Wayne 
Avenue. Neither ,petition has been 
acted upon, although they have been on 
file several weeks. Mayor Hosey indi
cated that permission to carry on the 

work will not be granted until the 
company enters into a new agreement 
or franchise with the city. 

In an effort to settle f the Pontiac 
Street double-tracking proposition, 
which has been opposed by the resi
dents of Pontiac Street, the railway 
called a mass meeting of the citizens 
in that section of the city at the 
neighborhood school, where it presented 
its side of the case. The company holds 
that the Pontiac line carries more 
traffic than any other line in the city, 
that new tracks are absolutely neces
sary and that the amount of traffic on 
the line will be greatly increased when 
the International Harvester Company's 
plant in the eastern end of the city is 
completed. The meeting was adve_r
tised in the local papers and the pur
pose of the 1meeting frankly stated in 
the,se advertisements. ,. 

Publicity Activities Approved 
by Commission 

During various cases before the Cali
fornia State Railroad Commission in 
recent months in which public utilities 
have sought increases in rates, several 
contestants against the commission 
granting an increase have objected to 
the expenses for publicity contained in 
the operating expense exhibits offered 
to the commission by the utility con1-
panies. The contention has been ad
vanced that utilities are not entitled 
to charge to their operating expenses 
the cost of advertising and expect the 
public to pay for it in the manner of 
increased rates. 

To set the public right on this par
ticular issue President Harley W. 
Brundige of the California State Rail
road Commission has given his un
qualified approval to· the reasonable 
use of newspaper space by power and 
other public utilities of the State to 
promote and extend their business. 

Franklin Hichborn of San Francisco 
questioned the commission as to the 
right of public utilities to charge ad
vertising to operative account, espe
cially in territory where competition is 
not a factor. Mr. Brundige has· an
swered this gentleman by letter and 
has described newspaper advertising by 
public utilities as the most effective and 
cheapest form of salesmanship. 

The protest to the commission fol
lowed the insertion of an advertisement 
by the Pacific Gas & Electric Company 
of San Francisco in a Santa Clara 
County publication, a region where the 
corporation holds a monopoly. 

That utilities in certain fields do not 
have serious competition does not affect 
the proper use of advertising, Mr. 
Brundige contended, and he further 
pointed out that modern advertising 
seeks to create new business rather 
than to take business away from a 
competitor. 

Mr. Brundige held that when adver
tising is reasonably and wisely used, 
measured by results obtained, and is not 
of the political propaganda type, it is 
a legitimate operating expense. 

Reviews Boston Elevated 
Situation 

James F. Jackson, chairman of the 
board of trustees of the Boston (Mass.) 
Elevated Railway, in a letter to Walter 
R. Mein, president of the United Im
provement Association, recently stated 
that the present IO-cent fare could not 
be lowered until towns upon which the 
deficit of 1919 was assessed were paid 
back the money loaned by them. This 
amounts to $4,980,151. 

Mr. Jackson's letter is a reply to the 
questions and suggestions presented 
a conference' between the Boston El 
vated Railway and the United lmprov 
ment Association on Jan. 30. 

To replace the worn-out equipme 
of the railway with new and mode 
material and to bring the service to 
efficient point would cost about $6,000 
000, according to Mr. Jackson. In th 
years the annual reserve for depreci 
tion would care for the expenditur 
which normally should be cared for 
current revenue. 

The reserve for depreciation, said M 
Jackson in his letter, is not being s 
aside as a capital asset. It is, inste 
the fund which is being used by t 
trustees to replace deteriorated equ· 
ment. With it were purchased the m 
jority of the 300 new center-entran 
cars and eighty one-man cars, sixty-ft 
elevated cars and forty Cambridge su 
way cars. 

The 5-cent fare areas established b 
tween each of the long-distance tru 
lines is, according to Mr. Jackson, pa 
of the company's theory of developi 
a local service at a low fare which 
"consistent with the flat fare that di 
tributes population from congested c 
ters to outlying districts and that ~ 
be made lower as relief from burdeJJt 
and lessening costs permit." 

Transportation Department for 
City in Prospect 

The abolishment of the Departme 
of Public Utilties, and the creation 
a Transportation Department, maki 
the Seattle (Wash.) Municipal Railw 
a separate branch of the city gover 
ment, is proposed in an ordina 
passed by the City Council, which 
be submitted to the voters at the 1\1 
2 election as a charter amendm 
Councilman Oliver T. Erickson, aut 
of the amendment, claimed that t 
State under recent legislation has tak 
over most of the work performed 
this branch of the city governme 
The Council was in favor, as a un 
for the charter amendment constituti 
the city's railway and bus system 
separate and distinct department of t 
city government, and its executive h 
a member of the board of public wor 
As approved, the amendment crea 
the Department of Transportation, wi 
a superintendent of transportation 
its head, this official to be appointed 
a three-year term by the Mayor, sub 
to confirmation by a majority vote 
the Council. 
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Financial and Corporate 

Interborough Asks 
$400,000,000 

This Value Is Placed on Rapid Transit 
Lines as Company's Price for 

Entering Transit Plan 

James L. Quackenbush, c~~nsel for 
the Interborough Rapid I Transit Oom
pany, New York, N. Y .. served notice on 
the Transit Commission on April 21 
that it could not hope to take over the 
{nterborough at the figure of $174,
fS!l,056 recommended by the commis
~n's valuation bureau. He put in a 
t!mpany value of $399,873,697 and in
ifcated that somewhere between these 
avo figures there might be a chance of 
getting together on a price to be paid 
for turning the property over to the 
city for operation in connection with 
the proposed city-w:de traction reor
ganization plan. 

The statement was made at the open
ing of the valuation hearing which was 
begun on April 21 before the commis
sion. Interborough figures were taken 
up first and there was a sharp clash be
tween Clarence J. Shearn, special 
eounsel to the Transit Commission, and 

e lnterborough counsel. Mr. Quack
bush threatened to walk out of the 

hearing unless he was allowed to 
present the I. R. T. case as he saw fit 
and without what he termed "un
c:entlemanly interruptions." Chairman 
?leAneny poured oil on the troubled 
waters and the matter was smoothed 
over. 

l\Ir. Quackenbush wanted the commis.-

sion to adopt a plan of arbitration to 
consider the figures of the chief engineer 
of the Transit Commission upon which 
the valuations were based. He claimed 
that the Transit Commiss:on had this 
right under the dual subway contract. 
William A. De Ford objected and said 
that .the Transit Commission should 
not be 1bound by any such arbitration. 

It was decided that it might be 
feasible to go over the engineer's 
figures, which were the base figures 
upon wh:ch the valuations were built, 
in an arbitration with the city, the 
Transit Commission and the company 
represented. The commission, however, 
insisted upon the company bringing out 
its arguments against the Transit 
Bureau values at the ' opening hearing, 
and this proceeding was followed. The 
first witness was the Interborough 
Rapid Transit Company auditor, Edward 
F. J. Gaynor, who testified on the com
pany figures. 

Mr. Quackenbush said that, whereas 
the commission's valuation bureau had 
arrived at its figures by taking the cost 
to produce the property and deducting 
from it the cost of depreciation or the 
sum necessary to put it in first-class 
order, the company held that since the 
case was not a rate case, but one in 
which the commission sought to take 
the property away from the company, 
it must use a different method of fixing 
value. A rate fixed on the basis fol
lowed by the valuation bureau, Mr. 
Quackenbush held, could be changed if 
found unsatisfactory, but in this case 

Rt:C'APITULATIOX OF BOOK COST OF INTERBOROUGH RAPID TRANSIT cm1PANY PROP
ERTY DE\"OTED TO TIIE PUBLIC SERVICE TOGETHER WITH VALUE OF SUCH 

PROPERTY FOUND BY REVISING BOOK COST TO CONFOR~I 
TO PRICES PREVAILING IN MARCH, 1922 "--~ 

Charge• Revmeu to 
March, 1922, 

Priceo 
S91 ,392,7◄ I 
174,113,997 

S,895, I 74 (b) 

Title intracte I and 2 ...... , ......... .. .... , ....... . 
ntract 3 and additions ....... , ..... , , ....... •. . . 
mont Tunnel (less $3,000,000) ...... , , ...... . . , . 

orkin,: Capital: 

~:~lies .::::::::::::::::::: :::::::::::::::::: 

Totals , . . . .... ......... , ... , . • • , • • , , • • • ·, • t nhattan third tracking ... , .. .................. . 
,·ated extensions ..... ..............•.......... 

anhattan power plant impro,·ements .... : ........ . 
Additions to company lines .. ........ ............ , . 
Workinll! Capital: 

~:~lie• :·.·.:::: ::::::: ::::::::: :: ::::::::::::: 

Totals .... .. . ... , ........... , .... ,.••••,,•• 

.., Auditor's 
Charges 

$5 I ,832,S42(a\ 
I 08,079,433 

9,068,329 

l,769,647(dl 
I, 788, 206(,) 

$172,538,157 
$22,033,751 

13,818,096 
6,035,645 

341,3S0(c) 

94,381(/) 
80,684(0) 

$42,403,907 

1,769,647 
1,788,206 

$274,959,765 
$29,146,933 

18,1 01,536 
9,023,048 

341,350 

94,381 
80,684 

U6,787,932 

Grand tot.ala or value of property for rate case ....... , 214,942,064 331,747,697 
Add value of lease.,, ... ...... . ........ ,. . . . . . .. . . 68, I 26,000 68,126,000 

Value for purpose ol sale or exchange.. .. . . . . . . . . . . $283,068,064 $399,873,697 
(al Docs not include amounts paid in etock or cash to acquire Subway Construction Company assets and 
cDom,ld's one-quarter interest in subway lease.- . . bl • 
(b) These figures represent auditor's charges ,nth rcV1sed interest and taxes based upon a reasona e ~on 

•ruction period. Cost of Belmont Tunnel (except the $3,000,000 allowance} not brought up to 1922 pnces. 
(cl Not re,-ised to 1922 prices. . . d :II I t t 
(d} Thia represent-'! 60 per ~ent of total operating supplies camc_d Lor ept1re aubway an • an !at an r"~,. emh 
<•> This sum represents one month'e operating expenses and as a fair and reasonable allo"ance or cas 

workin,>: capital. 
({) Supplies on account of elevated extensions. . 
(q} One month'a operating expenses of elevated extensions as cash workmg capital. d 
The figures for contracts I and 2 Belmont Tunnel ar_!' b'!5o<i upon auditor's records of Dec. 3 I, 1921, an M 

to contract 3 and certificates they are based upon auditor e records of Jhan. 31.1. 19~2. h cl F b 28 1922 and 
The figures Lor operating supplies are based upon the book cost of t e eupp 1es in an e , , • 

the clll!b part of working capital upon operating expenses for lhe month of January, 1922. 

there was no chance for correction. His 
company, he contended, should be 
allo.wed a price equal to the value of the 
property as of today, with the company 
allowed all the advantages of increase 
in values due to advance in market 
costs. 

He said that as the commission had 
presented the "minimum value" it was 
the duty of the company to show the 
maximum. "That does not mean," he 
said, "that some lower ftgure might not 
ultimately be accepted. Somewhere be
tween may be the figure that may be 
arrived at between the parties, as fre
quently is the case in all negotiations." 

Mr. Quackenbush declared that noth
ing he said must be taken as an ulti
matum that the company would not 
eventually reach an agreement with 
the commission. He declared, however, 
that "the method adopted by the valua
tion bureau in reporting the lowest 
possible value could not be adopted by 
the commission with any hope of suc
cess." 

"However," he said, "I cannot imagine 
that the commission can hope or ex
pect that the thousands upon thousands 
of security holders who have purchased 
notes and bonds to the extent of $200,-
000,000 will consent to accept anything 
less than the face value of those secu
rities." 

In discussing the conferences in 1919 
he declared that the inquiry into the af
fairs of the I. R. T. begun by Mayor 
Hylan had "blanketed at that time any 
chance of bringing about a reorganiza
tion of the traction companies." 

The values for the I. R. T. property, 
according to the auditor's charges, and 
on the basis of prices of March, 1922, 
are shown in the accompanying table. 

Short Abandonment Approved 
Approval of the application of the 

Public Service Railway, Newark, N. J., 
to abandon its tracks and service on 
Main Street, Metuchen, .between Ben
ner's Corner and Amboy Avenue, has 
been received by the company from the 
Board of Public Utility Commissioners . 
At the same time the board dismissed 
the application of the Borough of 
Metuchen for discontinuance of a trans
fer charge on this same line. 

The annual revenue for the line for 
1021 was $1,807 and the cost of opera
tion was $21,020. When the Public 
Service Railway took over the lines of 
the Brunswick 'fraction Company and 
the Raritan Traction Company, con
solidating them into the Middlesex 
line, operating between New Brunsw~ck 
and Perth Amboy, the shuttle serVJc~ 
was started to carry out the franchise 
requirement. The distance was less 
than a mile. 

It is probable that the company will 
ask the commission for permission to 
abandon its extension on Burnet Street, 
New Brunswick, N. J. The company 
is anxious to abandon the line because 
it is being operated at a loss and be
cause of the cost it would have to bear 
when the street is repaved. 
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TABLE I-COMBINED INCOME STATEMENT OF 180 URBAN AND 
INTERURBAN RAILWAYS FOR 1921 COMPARED WITH 1920 

Per Cent 
1921 1920 Increase Increase 

Railway operating revenue $437, ◄93,853 $◄ 34,888,83◄ $2,605,019 0.6 
Railway operating expenses 329,178,121 340,972, I 80 11,79,,059 3.5 

Net operating revenue ., $108,315,732 $93,916,654 14,399,078 15. 5 
Net revenue auxiliary oper-

atiollS ...... .......... . 16,787,600 l5,002,3H 1,785,246 12. 0 
Taxes ................... 30,024,892 27, ◄83,316 2,541,576 9.2 

Operatin!f irlcome .•..•. $95,078,440 $81,435,692 113,642,748 16. 7 
Non-operating income .... 9,787,092 9,050,219 736,873 8.1 

Gro&l income •..•..•..• $104,865,532 $90,485,911 14,379,621 15 . 9 
Income deductions .•••.••• 82,842,810 82,776,650 66,160 0.08 

Net income, ........... $22,022,722 $7,709,261 14,313,461 186. 0 
Operating ratio (per cent). 75. 2 78.4 a.e ,.1 
Ratio: Net income to oper• 

sting revenue (per cent) 5.0 I. 77 3.33 188.0 

Note--Italics denote decrease. 

TABLE IIf-COll!BINED INCO:\lE STATEMENT OF 77 INTERURBAN 
RAILWAYS FOR YEAR 1921 COMPARED WITH 1920 

Per Cent 
1921 1920 Increase Increase 

Railwa,: operating revenue $77,◄ 91,873 $81,267,301 U,775,428 ,.65 
Rail way operating expenses 61,111,080 63,879,381 12,768,801 8.38 

Net operating revenue . • $16,380,793 $17,387,920 1,007,1t7 5.80 
Net 1-evenue auxiliary oper-

atione ... . · ... ........ ◄,664,3◄ 7 4,185,778 478,569 II. 43 
Taxes ...... ·, ......•..•.. 4,500,83◄ 4, 179,◄ 05 32 l, ◄ 29 7 .68 

Operating income .... , . $16,5 ◄◄,306 $17,394,293 8,9,987 4.88 
Non-operating income . .•. 1,306,75 I 1,607,714 800,96-f 18. 7t 

Gro&l income ..•.... .. . $17,851,057 $19,002,007 1,150,950 6.06 
Income deductions .•••.•• 17,748,260 17,532,067 216,193 12.33 

Net income ...........• $102,797 $1,469,940 1,867,1'8 93.01 
Operating ratio (per cent) . 78.86 78.60 0.26 0,33 
Ratio: Net income to oper-

a ting revenue (per cent) 0.13 1.81 1.68 9t.8 

Note--Italics denote decrease. 

TABLE 11-CO:\IBINED INCO:\1E STATEMENT OF 103 URH.\:-i 
RAILWAYS FOR 1921 COMPARED WITH 1920 

1921 
Railway operating revenue $360,00 I, 980 
Railway operating expenses 268,067,041 

Net operating revenue ... $91,934,939 
N ct revenue auxiliary oper-

12,123,253 ations .. , •. . , .......... 
Taxes ................... 25,524,058 

Operating income ....... $76,534,134 
Non-operating income ... . 8,480,3◄ I 

Gross income . .. .. . .... $87,014,475 
Income deductions ........ 65,094,550 

Net income ............ $21, 9 I 9,925 
Operating ratio (per cent) .. 74.4 
Ratio: Net income to ope1-

a ting revenue (per cent). 6.1 
Note-=-ltalics denou, decre88e. 

1920 
$353,621,533 

277,092,799 

$76,528, 73 ◄ 

I 0,816,576 
23,303,911 

$64,041,399 
7,442,505 

$71,483,904 
65,244,583 

$6,239,321 
78. 2 

1.0 

Increase 
$6,380,447 

9,025,758 

15,406,205 

1,306,677 
2,220,147 

14,492,735 
1,037,836 

I 5,530,571 
150,088 

15,680,604 
3.~ 

5. I 

Per Cat 
Inrnoiie 

I I 
3,J 

252 

' 510 

TABLE IV-CO:\IBINED EXPENSE STATE:\IENT OF 180 URBAX 
INTERURBAN RAILWAYS FOR 1921 COMPARED WITII 19 

1921 1920 Increase 
Way and structure .•..... $46,890.514 $43,750,87◄ $3,139,6◄0 
Equipment ..•.•......•.. 41,259,495 H,080,195 12,8£0,700 
Po,.·er .......••. . ....... ◄ 7,874,219 51,881,539 ◄,007,320 
Conducting lranaportation 143,153,943 150,057,◄ 96 6,908,553 
Traffic . .•... .. .. ...•.... 947,◄ l5 I, 189,383 e,1,968 
General and miscellaneous ◄ 2,6◄ 5, 116 43,950,163 1,805,008 
Transportation for Invest- ' mcnt credit .......... 94,723 89,221 5,502 

Totaloperatingexpenses $329,178,121" $3◄ 0,972,l80t $11, 79◄,059" 

Note-Italics denote decrease. 
" Includes $6,502,142 miscellaneous expenses. 
t fncludes $6,151,751 miscellaneous expenses. 

TABLE v-cm,rnINED INCOl\lE STATEMENT ON A CAR-MILE BASIS (IN CENTS) OF 103 URBAN, 77 INTERURBAN AND THE CO:\IR[S£ 
TOTAL OF 180 URBAN A:-;'D INTERURBAN RAILWAYS FOR 1921 COMPARED WITH 1920 

-103 Urban Rys.- - 77 Inuirurban Rvs.-
Per Cent 

180 Urban and Interurban 

1921 1920 
Railway operating revenue ............. ... .......... ◄6.5 H.7 
Railway operating expenses ......................... 34.6 3◄ .9 

Net operating revenue ............ .............. .. II. 9 9.8 
Net revenue auxiliary operations .... ....... , ......... I. 6 I. ◄ 
Taxes .•.•.....•••..•.............. ............... 3.3 2.9 

Operating income ............ ................... . 10. 2 8.3 
Non-operating income .............................. I. I 0.9 

Gross income .... ............................... II. 3 9.2 
Income deductions ........ .. .... ................. .. 8.4 S.3 

Netincome ......... ............................. 2. 9 0.9 
N ote-1 ta lies denote decrease. 

TABLE VI-COMBINED EXPENSE STATEMENT OF 103 URBAN 
RAILWAYS FOR 1921 CO:\fPARED WITH 1920 

Way and structures .... ..• 
Equipment ............. . 
Power .................. . 
Conducting transportation. 
Traffic .• •........ .... . .. 
General and miscellaneous. 
Transportation for invest-

ment-credit ... ••... •. 

1921 1920 Increase 
$35,899,696 $33,565,078 $2,33◄,6 I B 

32,579,0I 1 34,877,◄ 32 e,t98,,e1 
38,168,508 4 ,. 17◄,◄82 8,005,97' 

120,672,081 l26,◄ 12,887 5,740,806 
◄44, 168 716,407 272,239 

33,928,155 34,332,713 404,658 

42,634 27,667 14,967 

Total operating expenses $268,067,0◄ I" $277,092,799t 19,01!5,758 
Note-Italics denote decrease. 
* Includes $6,◄ 18,056 miscellaneous expenses. 
t Includes $6,041,467 miscellaneous expenses. 

Per Cent 
Increase 

6.9 
6.6 
7.3 
4.6 

88.0 
1.e 

54.2 

8.8 

Per Cent Per 
Increase 1921 1920 Increase 1921 1920 [n 

4.0 47.5 49.5 ,.o 46. 7 45.5 2. 
0.9 37 .5 39.0 8.9 35.1 35. 7 l . 

21. 5 l0.0 10.5 4.8 II. 6 9.8 18. 
14.3 2.9 2.6 II. 5 I. 7 I. 6 6 
13.8 2.8 2.6 7. 7 3. 2 2.9 JO. 

22. 9 JO. I 10. 5 8.8 10.1 8. 5 
22 . 2 0.8 0.9 11.1 I. 0 0.9 

22.8 10.9 II. 4 ,. , II.I 9. 5 
I. 2 10.8 10. 7 0 . 9 8.8 8. 7 

222.0 0. I 0.7 85.8 2. 3 0.8 

TABLE Vll-CO:\fBINED EXPENSE STATEMENT OF 77 INTERUR 
RAILWAYS FOR 1921 COMPARED WITH 1920 

Way and structures ..... . 
Equipment ...•.......•.. 
Power ............. ..... . 
Conducting transportation 
Traffic ..•............... 
General and miscellaneous 
Transportation for invest-

ment-credit ......... . . 

1921 1920 Increase 
$10,990,8 I 8 $10, I 85,796 $805,022 

8,680, ◄8◄ 9,202,763 5tt,t79 
9,705,71 I 10,707,057 1,001,346 

22,481,862 23,6◄◄,609 I, 162,747 
503,247 ◄ 72,976 30,271 

8,716,961 9,617, ◄50 900,,89 

52,089 61,55 ◄ 9,465 -----
Totaloperatingexpenses $61,111,080" $63,879,38lt 12,768,301 
Note--Italics dPnotc decrease. 
" Includes $8◄,086 miscellaneous expenses. 
t I ncludea $110,284 miscellaneous expenses. 

TABLE VIH-COMBINED EXPENSE STATEMENT ON A CAR-MILE BASIS (IN CENTS) OF 103 URBAN, 77 INTERURBAN AND A CO:\IBI 
TOTAL OF 180 URBAN AND INTERURBAN RAILWAYS FOR 1921 CO:\IPARED WITH 1920 

..---103 Urban Rys. -

Way and structurcs ............................... . 
Equipment ....................................... . 
Power ........................................... . 
Conducting transportation ... , ..................... . 
Traffic .............•...........•........•......... 
General and miscellaneous .......................... . 
Transportation [or investment-credit ....•........... 

1921 
4.6 
4.2 
4.9 

15.6 
0.06 
4.4 
0. 006 

Total operating experu,cs...... . . . . . . . . . . . . . . . . • . . . . . *34 . 6c. 
Note--Italica denote decrease. 

1920 
◄ .2 
◄ .4 
5.2 

15. 9 
0.09 
◄ .3 
0.004 

f34. 9c. 

Per Cent 
Increase 

9.5 
,.6 
5.8 
1.9 

83.3 
2.3 

50.0 

0.9 

-77 Interurban Rys, -

1921 
6.7 
5.3 
5.9 

13.9 
0.3 
5. ◄ 
0.03 

1920 
6.2 
5.6 
6.5 

14. 5 
0.3 
5.9 
0.0◄ 

(a)37.5c. (b)39.0c. 

Per Cent 
Increase 

8. I 
6.4 
9.t 
, . .e 

8.5 
15.0 

8.9 

I 80 Urban and Interurb 
p 

1921 
5.0 
4.4 
5.1 

15.3 
0.1 
◄ .6 
0.01 

(c)35,Jc. 

1920 
4.6 
4.6 
5.4 

15. 7 
0.1 
4.6 
0.009 

(d)35 . 7c. 

" [ncludes 0 . 8 cent miscellaneous expenses. t Includes 0.8 cent miscellaneous expenses. (a) Includes 0.05 cent miscellaneous expenses. 
0. 07 cent miscellaneous expenses. (c) Includes 0. 07 cent miscellaneous expenses. (d) Includes 0 . 06 cent miscellaneous expenses. 

(b) r 
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Conditions Improved 
Survey for 1921 Shows Greatest Im

pro\'ement on City Lines-Better 
Business Conditions Will Help 

Interurbans. 

The financial condition of city electric 
lines is steadily improving, but this 
improvement has not yet reached the 
interurban lines. This is the outstand
ing fact revealed in the review of con
ditions in the industry based on official 
revised operating returns from 180 
companies representing more than 50 
per cent of the total industry in the 
United States for the year 1921 and 
subsequent supplemental reports. 

Of these lines 103 are city lines and 
seventy-seven interurban. Their total 
operating revenue for 1921 was 
$437,493,853, as compared with $650,-
149,806 for the entire industry as 

a.tion sees it, however, the figures are 
merely indicative of the great under
lying strength of the industry, the real 
necessity for the service which it ren
dered and its ability to withstand 
serious industrial disturbances. 

Traffic on these 180 properties fell 
from 7,606,190,270 in 1920 to 7,144, 
332,920 in 1921, a decrease of 6.1 per 
cent. The total operating expenses of 
these 180 companies decreased from 
$340,972,180 in 1920 to $327,178,121 in 
1"921, a drop of 3.5 per cent. The 
operating ratio dropped from 78.4 per 
cent in 19~0 to 75.2 per cent in- 19~1. 

The net operating revenue as a result 
of increased revenues and lowered 
operating expenses increased from 
$93,916,654 to $108,315,732, or 15.5 per 
cent. Net revenues from auxiliary 
resources increased $1,785,246. The 
surplus creat<!d by this increase was 

the cost of labor and materials. The 
cost of conducting transportation of 
these 180 companies, the principal item 
in which is wages of trainmen, was 
$6,903,353, or 4.6 per cent less than· in 
1920. The companies ran 18,653,967 
fewer car-miles than in 1920. Power 
costs showed the largest decrease of 
all the items making up operating 
expenses. 

One-fourth of all passengers riding 
used transfers, a slight increase over 
the number using transfers for 1920. 

The figures in detail on which the 
foregoing statements are based are con
tained in the accompanying tables. 

District Merger Agitated Again 
The Public Utilities Commission of 

the District of Columbia is looking into 
its organic act to determine if it can 
authorize a merger of the Washington 

TABLE IX-CO!\IBINED STATE~IENT OF TRAFFIC STATISTICS FOR 103 URBAN. 78 INTERURBAN AND THE CO:llBTNED TOTAL OF 
181 URBAN AND INTERURBAN RAILWAYS FOR 1921 COMPARED WITH 1920 

--103 Urban Electric Railwaye-
Per Cent 

~n Interurban Electric Railway•~ 
Per Cent 
Increaee 

O.,J 
2.3 
9.1 
9.6 
5.9 
0.2 
0.9 
5.1 

180 Interurban and Urban Electric Ry•. 

Car-miles (revenue) ....... . 
Car-holirs (revenue) (a) ....• 
Total passengers .... •...... 
Hevenue passengers ...... . . 
Transfeq,assengers ........ . 
Miles of emgle track ....... . 
Cars operated (b) ....... .. . 
Passenger revenue ......... . 

1921 
773,852,686 

79.988.260 
6.467,009,091 
5.075.480,639 
1,336,302.729 

12,300.0 
18,142 

349.685.974 
Note-Italice denote decreaee 

1920 
791.817.382 

82.166.716 
6,860,771,966 
5.437,465.186 
1,386,635.325 

12,296.3 
18,715 

342,180,810 

Increaee 
!t.3 
1.7 
5.8 
6.7 
3.6 
0.03 
3.1 
2. 2 

1921 
163,077.867 

10,349,271 
677,323,829 
S97,445, II 3 

67,672,399 
6,972.6 

1,787 
63,355,620 

1920 
163,767,138 

10,589,509 
745,418,304 
66 I ,064, 968 

71,943,167 
6,960.4 
1,803 

66,836,868 

1921 
936,930,553 

90,337,531 
7,144,332,920 
5,672,925,752 
l, ◄ 03,975,128 

19,272.6 
19,929 

4 I 3,0◄ 1,595 

1920 
955,584,520 

92,756,225 
7,606,190,270 
6,098,530, I 54 
1,458,578,492 

19,256.7 
20,518 

409,017,678 

(o) Car-hours were reported by only ninety-eight city companies and airly interurban companies. 
(b) Cars operated (average maximum number in service daily) were reported by only ninety city companie• and fifty-five interurban companies. 

Per Cent 
Increase 

1.0 
1.6 
6.1 
7.0 
3.8 
0,08 
1.9 
0.9 

reported by the United States Census 
for 1917. 

The actual volume of business shows 
a slight decrease over 1920, but im
proved operating conditions have helped 
finances. The outstanding feature of 
the combined reports as made public by 
the information bureau of the American 
Electric Railway Association is the in
crease in net income after the payment 
of all expenses and charges. In 1921 this 
amounted to $22,022,722, as compared 
with $7,709,261 in 1920. In the face 
of the unusual business depression in 
1921 with unemployment at the 
maximum, this net income figure is 
considered remarkable. As the associ-

cut down slightly by an increase of 
$2,541,576 in taxes. 

The net income of $22,022,722 earned 
in 1921 amounted to 5 per cent of the 
total operating revenue, whereas in 
1920 it amounted to only 1.8 per cent. 

As for the interurban field, a hopeful 
sign is the decrease in the operating 
expenses of these companies, which is 
relatively greater than that of the city 
companies. 

Expenditures for maintenance of way 
and structures of 180 companies, both 
city and interurban, were 7 per cent 
greater in 1921 than in 1920, while 
expenditures in other departments show 
substantial decreases, due probably to 

Railway & Electric Company and the 
Capital Traction Company in Wash
ington. The merger question has been 
agitated for some time on the ground 
that it is the only solution for the exist
ing traction difficulties-one company 
requiring a higher rate of fare than 
the other, although the commission has 
prescribed a uniform fare, which yields 
a greater return to one company than 
the other. Merger legislation has been 
proposed in Congress, but no action has 
been taken owing to conflicting views. 
The commission has requested the Cor
poration Counsel of the District for an 
opinion as to whether its organic act 
empowers it to merge the two lines. 

TABLE X~'lOl\lE SIGNIFICANT RATIOS DERIVED FRO:11 TIIE FIGURES SHOWN IN TABLES I TO IX. 

--103 Urban Electric Railwaye -77 Interurban Electric Rye.

lbih,:ay operating revenue: 
Per mile ofaingle track ... . , ..... , .. 

P..aenger revenue: 
Per revenue passenger, ........ ,' ...•... .. .• 
Per total passengers . ....... .... , ....... , .. 
Per mile of aingle track .. , . ....... : .... . .. . 
Per car-mile .... , • .. •.. , ........ . ........ . 
Per car operated daily ..... ............... . 
Per car-hour .......•.. , ... .............. . 

1921 

$29,269 

6 , 9c. 
5.4 

$28,430 
45.2c. 

$ I 7,522(a) 
$4. 14(d) 

1920 

$28,759 

6.3c. 
5.0 

$27,828 
'43.2c. 

$16,548(a) 
$3. 94(c/) 

Per Cent 
Inc. 

I. 8 

9 ,5 
8.0 
2. 2 
4.6 
5.9 u 

Revenue passengers: 
Per mile of single track .. , ... . ,............ 412,641 442,203 6. 7 
Percar-mile......... ......... .... .... .... 6.6 6.9 ,1.4 
Per car <lpcrated daily .....• , . , .. , ... , . . . . . 252,509(11) 260,0H(a) I . 9 
Per car-hour .•....•. . , .... , ..... , . .. .. . . . 59. 6(d) 62. O(d) 3. 9 
Per mile of single track .......... ,......... 525,773 S57,954 5. 8 
Per car-mile.................... ........... 8.3 8.6 3.5 

1921 

SIi, 114 

10 . 6c. 
9.4 

$9,086 
39,0 

$22,530(b) 
$4 . H(e) 

85,684 
3. 7 

226,989(b) 
45 . l(e) 
97,141 

4.1 
natio: 

Transfer pa!!Scngers to re\'enue passengers.. .. 26. ◄% 25. 6% 3. 2 11. 3% 
Car-miles: I . 3 23,388 

Per mile of single track. . . . .. .. . . . . . . . . . . . . . 62,914 64,394 56,856(6) 
Per car operated daily .. ,... ... . ...... . . . . . . 38,550(a) 38,07 l(a) I. 3 1 I. 0(e) 
Per car-hour .. ., ,. .. ., .......... , . • . . .. . . 9. 2(d) 9. l(d) I. I 

1920 

$111,676 

10 . lo. 
9.0 

$9,602 
40. 7o. 

$H,539(b) 
S4.72(t) 

94,975 
4.0 

258,932(b) 
50 . 2(•) 
107,09◄ 

4.5 

10.9% 

23,528 
57,211(6) 

I. 8(e) 

Per Cent 
Inc. 

,1,8 

9.8 
17.5 
13.3 
0.1 
9.3 
8.9 

3,7 

0.6 
0.6 

0,02 

180 Urban & Interurban Elee. Rys. 

1921 

$22,700 

7.3c, 
5. 8 

$21, ◄32 
43.6c. 

$17,97l(e) 
$4.18U) 

.294,)52 
6.1 

250,22 l(c) 
58. 0(/) 

370,699 
7.6 

2◄. 70 

48,615 
40, 191(c) 

9. 4(/) 

1920 

$22,58◄ 

6. 7c. 
5.4 

$21,2◄ 0 
42.8c. 

$17,250(c) 
$4. 03(/) 

316,697 
6. 4 

259,938(c) 
60 6(r 

394,98 
8.0 

2◄ 00 

49,623 
)9,753(c) 
9.3(/) 

P.-r Cent 
Inc. 

' 7 

9.0 
7. 4 
1.0 
I. 9 
4· 2 
3. 7 

7.0 
J.7 
3. 7 
,1.3 
6.2 
6.0 

!t.9 

1.0 
I.I 
I.I 

Car-hours: 
Per car opernted daily............ .... .. .. ◄,204(0) $4, 182(q) 0, S 4,933(h) S,004(h) I. -I 4,268(h) 4,252(,1 ◄. O 

Note--Italic., denote decrea.,.-. (<&) Ninety companies. (b) Flftv-livc companies. (<) One hundred and forty-live compnnics. (d') Ninety-eight companies· 
(t) Sixty companies. (/) One hundred and fifty-eight companies. (o) Eighty-eight compan1es. (h) Fifty-five companie•. Ct) One hundred and forty-thn-e comp~nie,, 

• 
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Receivers for Queens Lines 
Justice Stephen Callaghan, in the Su

preme Court at Long Island City on 
April 28, handed down a decision ap
pointing S. W. Huff, president of the 
Third Avenue Railway, and Robert C. 
Lee, an insurance broker, as receivers 
for the New York & Queens County 
Railway. The appointment was made 
on the application of the Guaranty 
Trust Company, New York, N. Y., as 
trustee under the first mortgage of the 
Steinway Railway of Long Island City, 
dated 1892. In its application for a re
ceiver the Guaranty Trust Company de
clared that the company defaulted on 
Jan. 1 in the payment of $45,000 inter
est due on the mortgage of $1,500,000. 

New York Bankers Acquire 
Power Company Control 

A. E. Fitkin & Company, New York, 
N. Y., have acquired control of _the 
Tide Water Power Company, Wilming
ton, N. C., a city of 35,000 population, 
i~ was announced on April 27. The 
properties taken over in the deal include 
an electric light and power l'lant, a gas 
p!ant and electric railway _systems _serv
ing the North Carolina city and mt~r
urban territory. The interurban lme 
runs 12 miles to Wrightsville Beach on 
the ocean, where the company has an 
amusement pier, a casino and a large 
auditorium for convention purposes. 

Discuss Purchase of Market 
Street Railway by City 

of San Francisco 
The question of the best methods of 

procedure in the acquisition o~ the 
Market Street Railway by the city of 
San Francisco has been the subject of 
recent conferences between city and 
company officials. The city has been 
represented by George Lull, city at
torney, and the company by ~illiam 
Von Phu!, president, and William N. 
Abbott, chief counsel. 

The plan of purchase now being dis
cussed is based upon the method pro
vided for in charter ·amendment No. 
30 passed by the voters on Nov. 2, 1920. 
A $14,000,000 bond issue would have to 
be passed to pay off the company's in
debtedness th,at falls due in 1924 and the 
remainder of the purchase price woul<l 
be paid out of the earnings of the sys
tem on the pay-as-you-go basis, the 
city to contract to pay a guaranteed 
amount each year. 

The $14,000,000 bond issue would re
quire a two-thirds vote. The bonds 
could be made to cover a period of 
years ample for the city to redeem 
them. It would also be necessary to 
amend the city charter to allow the 
city to operate the San Mateo branch 
of the company which goes outside city 
limits. 

The price has not been decided, but 
it is expected to be in the neighbor
hood of $40,000,000. This is the value 
of the property as estimated by l\f. 
M. O'Shaughnessy, city engineer. If 
that were to be the agreed price the 
city would pay $14,000,000 in bonds in 

1924 and the remaining $26,000,000 out 
of earnings of the utility. Mr. Lull 
states that this would be the most ad
vantageous method of procedure for the 
city and would be well within the city's 
limit of bonded indebtedness. 

Joliet & Eastern Traction 
Stops Service 

The Joliet & Eastern Traction Com
pany, Joliet, Ill., operating a 23-mile 
interurban line between Joliet and Chi
cago Heights, discontinued service on 
April 15. Permission to cease opera
tion and junk the property was given 
by the Illinois Commerce Commission 
when it was shown that the road was 
no longer financially able to continue 
business. The petition for discontinu
ance was filed with the commission by 
Receiver Eckmann several months ago. 
The road will be dismantled in the near 
future. 

The action on the part of the rail
way was brought about by the coinci
dent necessity for the expenditure of a 
considerable sum of money for changes 
in its property that in no way would 
benefit the railway or increase the 
value of its service. The largest ex
penditure impending was at Matteson, 
where the railway would have been 
obliged to remove its overhead con
struction to allow the elevation of the 
tracks of the Illinois Central Railroad. 
Other obligations, such as paving 
charges, track changes, etc., caused by 
city improvement, have come also at 
this time. The railway exhausted its 
reserve some time ago and has been 
operated at a loss, though every means 
of increasing the revenue has been 
tried. Besides its passenger service, 
the railway was giving a freight and 
package service and carrying the mails. 

The underlying reason for discon
tinuing operation, however, as stated 
by E. H. Stearns, secretary of the com
pany, was the increased use of private 
automobiles. Their popularity and 
number have rapidly been increasing 
and the completion soon of a cement 
highway paralleling the railway's 
right-of-way will make electric interur
ban service still more impracticable. 
The railway has also had to operate in 
competition with the Michigan Central 
Railroad and the Elgin, Joliet & East
ern Railroad between Joliet and Chi
cago Heights. 

The company's property consists of 
25 miles of single track, five motor 
passenger cars, three motor freight 
cars and two other cars. The com
pany purchased energy from the Public 
Service Company of Northern Illinois. 
The repair shops were located at 
Frankfort. 

The company was incorporated in 
Illinois in 1914. It represents the re
organized portion of the Joliet & South
ern Traction Company, operating be
tween Joliet and Chicago Heights. The 
property was appraised by the Illinois 
Commission, which authorized stock to 
be issued to the amount of $269,000 and 
addit:onal $31,000 for cash received. 
There is outstanding $300,000 capital 
stock, b~t no bonds. 

Resumes Partial Payment 
The Third Avenue Railway, N 

York, N. Y., resumed partial paym 
of interest on the adjustment 5 
cent bonds this month, with the p 
ment of H per cent. There still 
mains 22~ per cent interest on th 
bonds in arrears, which must be 
before there can be any return to 
stockholders. However, the criti 
stage of the affairs of the company 
past. These facts were contained i 
letter to a stockholder who sugg 
that a protective committee of fif 
be organized. S. W. Huff, the pr 
dent, stated that since the compan 
not in the hands of receivers 
directors are in fact the stockhold 
committee. The company also has 
tested against the valuations placed 
the properties of the Transit Com 
sion in a letter by Mr. Huff to 
commission. Mr. Huff makes the s 
ment that the cost to reproduce 
property even with allowances for 
preciation would be more than twice 
amount recommended by the engin 
for the commission. 

Toledo $87,000 Ahead for l\lar: 
1922, Over Similar l\lonth 

in 1921 
As a result of March operations 

the Community Traction Company, 
ledo, Ohio, there has been added to 
fare stabilizing fund $13,549, an 
crease over the credit for February 
$8,619. Gross revenue for the mo 
amounted to $307,827 as compared 
gross revenue for February of $281, 
the increase in this instance being 
tirely due to the greater number 
days in March. 

The ratio of operating expense 
grnss income of 69.405 per cent wa 
slight decrease from the oper·ating ra 
for the month of February. 

During the month there were o 
ated 639,656 car miles as compared 
574,221 for the previous month. 
nue passengers per car mile of 
represents a decrease of 0.15 passe 
per car mile as compared with Feb 
ary. 

During the month there were 
ried 4,965,140 revenue passengers w 
for the same month last year 
were carried 5,710,010, a decrease 
744,879. By reason of operating eco 
mies and despite the decrease in ri 
it was possible to show a surp'.us 
more than $13,000 for March this ~ 
as compared with a deficit of $73, 
for the same month last year. 

Ordinance requirements as to er 
to the various funds and reserves 
been complied with, and, in addition, 
terest earned on bonds retired amo 
ing to $745 for the month has 
added to the sinking fund. 

Seeks Termination of 
Receivership 

The Binghamton (N. Y.) Rail 
has announced its intention of appl 
for the sale of the property and 
discharge of the receiver. 



Traffic and Transportation ·1 

Fares Discussed in Dallas 
ty Contends Company Has Not Lh·ed 

Up to the Terms of Tempora ry 
Fare Increase 

Hearings are now being conducted in 
llas, Tex., before the City Commis
n on a proposal to order the Dallas 
ilway to r estore the 5-cent fare a s 
vided in the franchise granted in 

17. The hear ing was opened by the 
ty when it was disclosed that the 
llas Railway had used $500 000 of 
earnings under the 6-cent fa~e over 
above the 7 per cent authorized re

rn under its fra nchise, in payment of 
st-due dividends. 
The company claimed that the fran

hise guaranteed a r eturn of 7 per cent 
. _its investment, and that all unpaid 
1v1dends should be paid out of excess 
rnings before any· of such earnings 

~ere used in improvements, betterments 
r for any other purpose. 

The city in t urn claimed that the 6-
ent fare was gran ted in 1920 under the 
xprcss provision that t he earnings thus 
ade possible would be used in s treet 

aYing and other improvements ordered 
Y the city and claimed by the company 

be impossible because of inadequate 
turns. 
At the opening of the hearing, Attor

ey J . A. Worsham, representing the 
ilway, fi led a lengthy statement set

ng forth the pos ition of the company. 
the statement was appended a table 

owing receipts and disbursements for 
21. 
The statement, as read by Mr. Wor
am, atta"cked the fai rness of t he 1917 
anchi se given the company by the 
ty on t he g rounds that its provisions 

not afford a sufficient maintenance 
d depreciation fund . The statement 
essed the point t hat under the 6-cent 

re a maintenance fund of only $9,000 
on hand, when the company claims a 
m of $1,000,000 should be afforded. 
r. Worsham said: 
11 has been proved that the a uthorized 
urn of i p('r cent that the compa ny r e
,·es under the ter ms of the franchl Re now 
force Is inadequate, and that 8 per cent 
ulcl be a ! ai r er rate. The compan,y can 
rel y subRIRl on th e 'present schedule, and 

reduction ot t he !are to 5 ce nts will 
11 to hankruptcy !or the compa nv 1rnd 
al lo"" to its stockholders. · 

The property value stated in the fr a n
lR .. Is $9,333,000. while the actual prop-
Y value Is closer to $13,000,000. The 
olP t hing Is simply a matter of calcula
n. T he amoun t of return necessar y t o 
•rate t his business successfully Is a 
mula t hat ca n be deduc<'d from a con
••ra tlon of t he property value in,volved, 

receipts. the disbursements and the de 
•latlon that m u"t be a llowed for. 

The q ues tion of far e IR not contractual. 
' f' maintain that Instea,1 o! a 7 per cent 

urn, 8 per cen t wou ld be fairer, and tha t 
J('aRt 4 per cent sp ould be a llowecl for 

1recla tlon to p roperti;·and 2 per c ent for 
r ec la tlon of hliildjUgs. · 

Interesting testimony regarding the 
ndition of the Dallas Railway's prop
ies was gi\'en by Richard Meri

ether, vice-presiden t and general 

,.,. 

manager. Mr. Meriwether said that 
when the Dallas Railway was fi r st re
q_uest ed in the fall of 1920 to assist the 
city in the paving of certain streets 
on which it had tracks, it was unable to 
do so because it had no f unds and no 
credit. It will be able to help now to 
the extent of $101,000, Mr. Meriwether 
said, because it will be able to borrow 
1 hi s sum from its stockholders. 

In summing up the situation confron t
ing the company Mr. Meriwether said: 

Th e oompany is In an embarrassing 
fi n a nc ia l position n ow, and un less relieved 
wit hin tho next two years, ln some man
ner, the s it uatlon will b('come gra "ely em
barrassing. The.r e is $60,000 due on 
Lamar Str eet 1mprovemen.ts now, fo r 
example, a nd only $9,000 available unless 
we a r e permitted to borrow from tho 
stockholder s. 

The 18 per cent r eserve that has been set 
asi<le u nder the t erms of the 1917 franchise 
is not en oug h to care for the actual repairs 
to rolling stock a nd t racks. 

Two of the leading li nes In the city the 
E rvay line a nd the Bryan line out I.Jve 'o ak 
a r e In bad condition. They must be re~ 
paired. They each m ake about $21 000 a 
mon th. The Brya n line situation co~lcl be 
taken care of by r out ing the cars acr oss 
Cantegra l a nd down Swiss. but there Is no 
";ay t o m eet t he Ervay Street emergency. 
'l heRe a r e two of the heaviest t raveled 
routes In the city, 

All th e officers ha \"e discussed the fact 
that the proper ty is wearing out and that 
therP are no funds available to replace It. 
The s t_ockholders know that the company 
Ii; i-ka t1 ll?," on ver y thin lcP. The rate payer 
of the pas t hasn't b een mad e to clo h is 
paTt. A collapse of the com pany will n ot 
on ly be a calamity to the stockholders hu t 
to the pub lic a s w ell, 

The m oney disbursed to the stockholders 
be longed to them under the te rms of the 
fra nchise. The fund t hat It was app lied on 
Ii, s till $558,000 in arrear s. 

S om e of the double-truck cars In the cltv 
now have been In ser vice for eighteen o'r 
tweni )' yea rs. The companv owns 138 
<lou hl e-t ruck cars and "lxty-elght "Ingle
t ruck. It leases fifty b ig double-truck cars 
fr om th e old NorthPrn Texas Traction Com 
pa n y. 'l'hese latter cost nrobahly $6 500 
ap iece. 'l'he othe r s about $5,000. ·Th e '11re 
of the a , ·erage ca r Is twenty years. and 
abou t 25 per cent of those now In operation 
here 1'hou lc1 be r eplaced. 

Right to Examine Books 
Established 

Through an order by Judge H. D. 
Dickinson of the district court on April 
21, the city attorney will have only one 
day to examine the books of the Twin 
City Rapid Transit Company, Minne
apolis, in case they are produced, before 
the hearing on an alternative writ of 
mandamus petit ion. The proceedings 
have been established t o disclose the 
relationship between - the Minneapolis 
Street Railway ·and the Twin City Com
pany. The judge on April 21 continued 
the time for the company to answer a 
motion to show why the books should 
not be produced to April 24. The other 
hearing had been set for April 25, the 
day following. T he city wants to in
spect these books and records to pre
pare its case for the mandamus suit 
hearing. The company alleges these 
books have nothing to do with the 
Minneapolis Street Railway case. The 
extension of time was given on request 
of counsel for the rail way. 

Commutation Rate Fixed 
New Jersey Board Au thorizes l\lonthlv 

Ticket Based on l\Jodification of · 
l\luscatine Plan 

As an experiment in evolving a satis
factory plan of providing necessary 
revenues, the Board of Public Utili ty 
Commissioners of New Jersey has 
granted permission to the New J ersey 
Central Traction Company to establish 
a base rate of 10 cents in each of its 
seven fare zones with a fonn of com
mutation ticket under which lower rates 
n:iay be obtained by more frequen t 
riders. The new plan is to be put into 
operation within four weeks and is to 
l'Cceive a six months tria l. 

The plan authorized by the board is 
that riders desiring to do so may pur
chase a commutation ticket, paying $1 
for each zone in which they desire 
t ransportation. The commutation ticket 
so issued is to be good for one calenda r 
month and is to entitl e the holder to 
transportation for not more than 100 
rides a month at the rate of 5 cents per 
r ide. Any passenger traveling beyond 
the zone covered by his commutation 
t icket will be required to pay the base 
rate of 10 cents. Under the plan a per
son holding a commutat:on ticket for 
one zone, for which he pays the monthly 
flat rate of $1, will pay a total of $6 if 
he takes 100 rides a month, or a 6-
cent fare. 

The commutation rate would increase 
in proportion to the diminishing num
ber of rides, so that a person riding 
only t wenty t imes a month would pay 
the base ra te of 10 cents. The com
mutat:on plan suggested by the com
pany as a substitute for a fla t increase 
in fare contemplated t he purchase of 
commutation tickets for $1.50 in each 
zone. This plan would have resulted 
in a minimum fare of 6} cents, instead 
of 6, and the base rate of 10 cents would 
be reached by the passenger riding 
thirty times a month instead of twenty 
t imes, as under th e $1 rate fixed by the 
rommiss:on. 

In behalf of the object ing munici
palities it was contended that the pro
posal to charge $1.50 a zone was too 
high and would discourage the pur
pose of the entire plan. In this est imate 
the board assumed that 22 per cent of 
the total cash fare s would become com
mutation fares. It also assumed that 
holders of commutation tickets would 
ride more frequ ently, causing an in
crease of 20 per cent among such r :ders. 
Of the remaining 78 per cent not hold
ing commutation tickets the commission 
assumed that 10 per cent would cease 
riding due to increase in fare. The net 
resul t of this computation would give 
the company a total annual revenue of 
$389,752, instead of a revenue of $311,-
694 for the past year. 

The company asked for a rate yield
ing a total revenue of $400,000 a year. 
The commission believed, however, that 
the rate established may reasonably be 
expected to provide the full amount 
which the company deems necessary for 
its continued successful operation. 
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Weekly Pass Suggested for. Use 
in Fort Smith 

By a vote of two to one the City 
Council of Fort Smith, Ark., has 
ordered the Fort Smith Light &: Trac
tion Company to attend a hearmg on 
rates to be held on May 13. The 
company's proposal for a three months 
tryout of the weekly p_as~ plan was 
disregarded by the commJss1oners. 

At the hearing on rates a return to 
a 6-cent fare was proposed, but the 
order was changed to a formal notice to 
the company to appear in a hearing 
on rates, when the city attorney told 
the commission that it could not change 
the rate without a three days notice 
and a formal hearing. 

D. C. Green, manager of the company, 
and Judge Joseph M. Hill, its attorney, 
indicated that the company will contest 
through the courts any change in its 
schedule which results in a reduction in 
revenue. 

Mayor Fagan Bourland voted against 
the motion to bring about a reduction 
in fare, stating that if the company 
was making money he would be the 
first one to vote for a reduction. He 
called attention to the :fact that figures 
had been presented and swo~n to by the 
company's auditor showing that the 
company is not making a fair return 
on its investment. 

The hearing was occasioned by a 
petition for a return to the 5-cent fare. 

Manager Green proposed to issue a 
weekly pass for $1.25. 

Steady and continuous reduction in 
revenue was shown by figures present
ed by Mr. Green and sworn to by the 
company's auditor. -------

Railway Criticised for Not 
"Selling" Its Rides 

Walter Jackson argues for the reten
tion of the 5-cent radial fare and the 
use of the weekly pass in Bridgeport in 
three articles written for the Bridge
port Pos.tJ at the solicitation of 
the editor of that paper and con
tributed to the issues of April 21, 
22 and 24. He considers the present 
fare plan, with ameliorations here and 
there, to be excellent for traffic stimu
lation, but t hinks that it lacks the ad
vantages of the pass in this respect and 
that the Connecticut Company has been 
lax in advertising the existing service. 

Praise for Ed Walker 
The Terre Haute Tribune said some 

mighty nice things about the local trac
tion line, in charge of E. M. Walker, in 
a recent issue. The occasion for this 
comment was the announcement by the 
Terre Haute Traction & Light Com
pany of its decision to install the 
weekly pass. A considerable part of 
the editorial was devoted to telling 
about the pass itself and how it would 
benefit the public. Some of the more 
complimentary things in the editorial 
are contained in the following extract: 

·wnlle me.ny traction lines are asking for 
increased rates, the Terre Haute lines, 
which, by the way, have never advanced 

the fare over 5 cents, are striking out1 for 
more business at the 5-cent fare or ess. 
1 n other words, the traction company de
sires a more general use of the cahrs. 1 1 It is Interesting to know that t e oca 
traction lines are In a position to offer this 
mutually advantageous proposition, Many 
such concerns are going the oth~r way, de• 
manding higher rates and resorting to other 
such extremities to keep out of receivership. 
1 t Is certain the public here will not only 
meet the Idea halt way, but will be ap• 
prcclatlve of this unusual manifestation of 
mutual Interest by a public utility. 

Injunction Against Jitneys 
.r. Made Permanent 

Kansas City, Mo., ordinances regu
lating jitneys on the streets of the city 
have again been upheld by the local 
courts. On April 17 Judge Nelson E. 
Johnson of the Circuit Court made per
manent '·a temporary injunction issued 
by him on Nov. 10, 1921~ restr~i_ning 
operators from violating the t:"o J1tne?' 
ordinances and from conducting busi
ness as jitneys on the streets contrary 
to the provisions of the ordinances. 
The order is especially significant on 
the point of violating "by mere subter
fuge, shift or device, including, ~mong 
others, the subterfuge of accepting as 
a 'gift,' 'gratuity' or otherwise ~ompe~
sation for carrying persons m their 
cars." 

Jitney operators have been running 
since Nov. 10 without ostensibly charg
ing for their service. The court makes 
it very clear that the intent is to regu
late the "jitney business" and that th_e 
operation of jitneys is obviously a busi
ness transacted on the public streets. 
The decision is made against the jit
neys on the basis of the right of the 
city to regulate the use of its streets. 

City and Company Argue 
Abandonment 

The City Council of Carlisle, Pa., 
answered the threat of the Valley 
Railways, Lemoyne, Pa., to disconti_nue 
its service within the city of Carlisle, 
by telling the company it must do one 
of two things: discontinue service on all 
lines in Carlisle and as far east as 
Boiling Springs, or continue the present 
service unchanged. 

The Council says that the charter of 
the Cumberland Valley Electric Pas
senger Railway, which the Valley R~il
ways is operating, calls for service 
from Boiling Springs ,to Carlisle and in 
Carlisle. The charter also states that 
the company must pay for paving re
quired between the company's tracks. 
Recent bills of the Council call for pav
ing which would c<_>st the company ~111-
000. This amount the company said 1t 
could not pay, and would withdraw its 
service to the borough limits. The 
franchise however, requires the com
pany to 'restore the streets to their 
original condition after tearing up the 
tracks and poles and taking down the 
wires. This, according to the Cou~cil, 
would cost the company $44,000. 

It would abandon the Cave Hill line, 
which gives a local service, from the 
interurban line within the Carlisle city 
limits, according to its present plans. 
The interurban operates from Fort 
Washington to Carlisle. 

Fare Injunction Case 
Being Argued 

Application of the Chicago Surfa 
Lines for an injunction against t 
6-cent fare order was argued in t 
United States District Court on Aprh 
24 before Judges Evans, Page and 
Geiger. The hearing was to be con
cluded later in the w~ek, as the effec
tive date of the order was set originally 
as May 1. 

This is the order entered by tb.', 
Illinois Commerce Commission on Ap 
8 which proposed to limit the retu 
of •the· surface lines to 5 per cent a 
to cut out certain operating expen 
so as to make the charging of a 6-c 
fare possible. . . 

The companies' attorneys ms1s 
that such a rate would be confiscato 
They also attacked the conclusions 
the commission that the lower r 
would attract 50,000,000 additional 
sengers and that no allowance h 
been made for the expense of this ext 
burden. Counsel for the city. argu 
that the new rate should be tned a. 
if it resulted in a loss the compam 
could be compensated. 

Mayor Thompson of Chicago h 
announced that he and members _of his 
cabinet will visit New York City in 
the near future as guests of l\la)'Ol' 
Hylan in the study of local transportl• 
tion facilities and how they are handlejl 
or: a 5-cent fa re. 

300 New Cars Needed. Accordi 
to Commission Expert 

Need for 311 more steel cars on the 
Brooklyn Rapid Transit Company'i 
subway and elevated lines was eia, 

pressed on April 24 by ~~lter . 
Edgerton, assistant superVJsmg I 

spector for the New ~o~k ,Transii 
Commission at the commissions h~ri
ing into the adequacy of the sel'Vl(t 
now being furnished by the compal! 
These are needed, M:r. Edgerto_n sai,4 
in addition to the 900 cars which t 
company says it will have in serv· 
within thirty days, and the total sho 
not include cars that are laid up fi 
repairs but the number that are actua 
in daily use on the tracks. 

Mr. Edgerton also pointed out va 
anccs in the service of the Brook) 
Rapid Transit. He said t~at on. sOlllf 
days there might be a fair service 
handling the rush hour crowds to }I 
hattan in the morning, while the ~e 
ice in the evening would be ent1r 
inadequate. . 

Mayor Hylan also took occasion 
step into Brooklyn Rapid Transit m 
ters on April 24 when he wrote 
John P. O'Brien, Corporation _Couns 
suggesting an investigation 1~to 
expenses incurred by the receiver 
the company. His suggestion folio 
the suit instituted a few days ag~ 
Lindley M. Garrison, the rece1v 
against the city for $30,0_00,000 da 
ages for failure by the city to ca 
out its part of the contract under wb 
the rapid transit lines are operat 
under lease from the city. 
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Personal Mention ·· 

More Honors for E. A. Robert 
Popular and Efficient Leader of Many Montreal Utility Companies Is Elected 

President of Quebec Railway, Light, Heat & Power Company 
. . ' 

The most talked of man in Montreal About seven years ago Mo.ntreal civic 
these days is E. A. Robert, president of officials were approached regarding the 
the Montreal Tramways, who was re- granting of a new franchise to the 
cently elected president of the , l.luebec compan'y. There, was some opposition 
Railway, Light, Heat & Power Com- to the granting of a new one until the 
pany. His prominence in the business expiration of the old one in 1922. 
and financial world comes from the fact After considerable controversy, with
that he has developed the Montreal out any result, it was decided to refer 
Tramways into an organization unique the matter to the Quebec Legislature, 
on this continent. While most public which body, after being assured of the 
utility companies have during the past 
ten years found themselves in rather 
straitened financial circumstances, from 
a combination of causes, and while in 
many cities a state of public opinion 
has grown up which is inimical to the 
success of such enterprises, Mr. Robert 
has not only emerged from the war 
period with his company in splendid 
financial shape, but public opinion 
within the sphere of the company's 
operations is such that residents of 
Montreal openly boast of the service 
provided. 

When the war broke out the company 
was face to face with the greatest 
problem in its history-the problem of 
obtaining a new franchise. For some 
years agitators had been at work in 
l\fontreal, as in many cities in the 
United States, trying to stir the public 
up to blocking the legftimate demands 
of the company and to favoring the 
municipalization of the system. But 
these agitators found two obstacles in 
their way: First, the inherent distrust 
of the people of Quebec Province to 
public ownership, with all its attendant 
inefficiency and heavy taxation; sec
ondly, the fact that the Montreal 
Tramways system had, unoer the 
Robert re1dme. been run with such 
splendid operating efficiency and such 
rettard for the comfort of its patrons 
that the public felt it would be nothing 
short of disastrous to take the system 
ut of its hands and turn it over to 

lnt-xperienced operators. 
Before the comprehensive plan could 

adopted that had been worked out 
r keeping the facilities of the com
ny abreast of the growth of the city, it 

necessary that the company should 
assured as to the terms under which 

t could operate in the future, and until 
new franchise was made this matter 

~

uld remain in doubt. Therefore only 
ch routes were decided upon for con
ruction as were imperative. The main 

fFort of the company was directed to 
proving the operating capacity of the 
isting lines, and this was done by a 
ogressive rearrangement of running 

(K'hedules and by enlarging the capacity 
f the cars themselves, but the changes 
ere made only after a comprehensive 
udy had been made by officials of the 

ompany of practices in cit'es elsewhere. 

E. A. nonF. rtT 

support of both, business and labor 
organizations in Montreal, appointed a 
special commission to draw up the 
terms on which to base a new fran
cbise. The commission 'took th~ best 
part of a year to study the whole 
situation, with the help of the leading 
authorities on the subject, and after 
preparing the terms of the contract it 
was submitted to the Provincial Govern
ment. The proposals were adopted, 
witb some minor amendments. The 
·franchise is recognized as a model one 
in every respect, as it provides ample 
protection both for the city and the 
company. This franchise was adopted 
in 1918 and is working out to the 
thorough satisfaction of all concerned. 

Every year for a long time past 
experts from all over the country have 
come to Montreal to inspect the system, 
and it is the general verdict that for 
comfort and efficiency the Montreal 
Tramways is in the first rank. 'fhe 
cars are clean, roomy, airy, splendidly 
lighted and comfortably heated in cold 
weather. In winter snowstorms, for 
which Montreal is noted, they run on 
schedule just as in summer, for the 
snowfighting equipment of the company 
is the last word in efficiency. 

While itr. Robert has made a success 
of the Montreal Tramways Ji~ -has not 
confined his activities to this phase of 
business life. He first attracted public 
attention some sixteen years ago, when 
he undertook to enter the power field 
in Montreal by developing the water 
power of the Beauharnois <.;anal and 
distributing it in the vicinity of Mont
real. His efforts at first were not taken 
very seriously, as there were powerful 
corporations occupying the field he pro
posed to enter. However, he soon 
demonstrated that he meant business, 
and from time to time in the face of 
strenuous opposition he moved from 
one success to another until to-day he 
heads a group of power companies that 
is rapidly becoming a factor not only 
in. the city of Montreal but throughout 
many portions of the province. With 
the acquisition recently of the huge 
Carillon power, some 40 miles from 
Montreal, from which can be developed 
250,000 hp., Mr. Robert becomes an 
outstanding figure in the hydro-electric 
power situation in Canada, especially 
as he proposes immediately to proceed 
with the consolidation of all the power 
plants under his presidency and the 
development of the Carillon plant. 

About ten years ago !\Ir. Robert 
interested himself with the tramway 
and power situation in Halifax, N. S., 
and in 1917 formed the Nova Scotia 
Tramways & Power Company, Ltd., 
operating the tramway, light, power 
and gas services in Halifax and the 
adjoining city of Dartmouth. He re
signed from the presidency of this com
pany in 1919 in order to devote his 
entire time and attention to the more 
important tramway and power situa
tion in Montreal and throughout the 
province of Quebec. 

As another evidence of public appre
ciation of his ability and enterprise, he 
was during the past month offered the 
presidency of the Quebec Railway, 
Light, Heat & Power Company, which 
operates the street railway, light, 
power and gas systems in Quebec City 
and district. The invitation not only 
came from the executive and share
holders but from the citizens as ex
pressed publicly by the Mayor. Mr. 
Robert's acceptance of the position 
means that the same aggressive policy 
he has displayed in Montreal m rail
way and power development will be 
applied to utilities in the city of 
Quebec. 

Mr. Robert was born fifty-seven 
years ago at Beauharnois, Que., a 
village about 30 miles from Montreal, 
and has always been identified with the 
financial and industrial life of Mont
real. He is a member of the leading 
rlubs in Montreal and Quebec and sat 
for two parliaments in the Provincial 
Le1?islature. 

l\lr. Robert is president of the Mont- • 
real Tramways & Power Company, 
Montreal Tramways Company. C,ma
dian Light & Power Company. Mont
real Public Service Corporation. Beau
l,arnois Li~ht, Heat & Power Company, 
Tmnerial Trust Company and Ouebec 
Railway, Light ~ Power Company. 
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Commission on Interstate Traffic 
Appointed 

Governor Edwards of New Jersey 
has appointed the members of the 
' State Transit Commission, authorized 
by an act of the last Legislature intro
duced by Senator Smith, Passaic, for 
the purpose of bettering traffic con
ditions between the counties of Bergen, 
Essex, Middlesex, Morris, Passaic and 
Union in New Jersey and New York 
City. The members appointed are Walter 
M. De·ar, Jersey City; Capt. Harry 
Hatcher, Hoboken; Herbert S. Swan, 
Glen Ridge; Spaulding Frazer, Newark; 
Archibald Cox, Plainfield; Bertran H. 
Saunders, Paterson, and Daniel A. 
Garber, Ridgewood. 

The bill was introduced as a supple
ment to ' the Port Authority plan. It 
was the opinion that the traffic should 
be considered in co-operation with that 
development. The measure provided 
that the Governor should appoint seven 
commissioners for the purpose of mak
ing an investigation and then report a 
scheme whereby the conditions of travel 
in the area affected by the Port Author
ity would be bettered. 

Pacific Electric Makes Changes 
The title of T. J. Day, general freight 

agent of the Pacific Electric Railway, 
Los -Angeles, Cal., has been changed 
to freight traffic manager, and the 
title of 0. A. Smith, general passenger 
agent, changed to passenger traffic 
manager. 

T. F. Sullivan Is Boston's 
Transit Chief 

The Transit Department of Boston, 
:Mass., has a new chairman in the person 
of Thomas F. Sullivan. Mayor Curley, 
in appointing Mr. Sullivan to succeed 
Edmund Billings, who resigned, said 
that he was "obliged to acknowledge 
merit." That recommendation from a 
political opponent places Mr. Sullivan 
ace high, for a prophet is usually not 
without honor save in the ranks of the 
opposing party. 

Mr. Sullivan has held the responsible 
position of Commissioner of Public 
Works until recently. He laid out the 
first comprehensive plan of rebuilding 
radial highways from Boston to all 
outlying suburbs. More than that, he 
reduced the engineering and inspection 
forces in the city departments under 
his charge and established a system of 
promotion on merit, which eliminated 
political consideration entirely. 

Long service with the Boston Ele
vated Railway has given Mr. Sullivan 
a concrete and valuable background 
for his work as chairman of the transit 
board. From 1899 to 1918 he was asso
ciated with different departments of 
the railway, serving first as clerk and 
timekeeper, later as chief clerk and 
assistant superintendent of tracks. 
From 1912 until he left the company's 
sHvice to become Commissioner of 
Public Works he was roadmaster. He 
assumed his latest position on April 1. 

Louis K. Rourke, formerly Commis-

sioner of Public Works, and Francis 
E. Slattery, with Mr. Sullivan, make up 
the personnel of the transit commission. 

Mr. Sullivan served in the Santiago 
campaign during the Spanish-American 
War and commanded the Tenth Regi
mfnt, Massachusetts State Guard, dur
ing the European War. 

Four Philadelphia Changes 
Four appointments have been an

nounced by the Philadelphia Rapid 
Transit Company, effective April 15. 
F. W. Johnson becomes assistant to the 
president. He will continue as editor 
of "Service Talks." R. T. Senter is 
appointed assistant to the president on 
special assignment, E. J. Mcllraith 
superintendent of Rolling Stock and 
Buildings Department and J. H. M. 
Andrews superintendent of the Way 
Department. 

K. Y. Abe, chief engineer of the 
Tokyo Underground Railroad of Japan, 
is in the United States studying ex
amples of tunnel construction. His 
company is planning the construction of 
a IO-mile tunnel under Tokyo's main 
street. The construction of the Japa
ese tube will be through sandy soil. 
Mr. Abe stated that the construction 
would cost $20,000,000 and would re
quire five years to complete. 

H. Flynn, auditor of the Georgia Rail
way & Power Com'pany, Atlanta, has 
h€en appointed assistant comptroller. 
F. A. Brine has been advanced to the 
post of auditor. Mr. Flynn has been 
with the company for more than twenty 
years. Mr. Brine entered the company 
in 1901. George S. Jones, Jr., has been 
made commercial engineer and will have 
charge of the sale of electric power. 

T. C. Berkeley of the English Electric 
Company is now in the United States 
and Canada studying rolling stock and 
fare practices. Mr. Berkeley arrived 
October last from England and has been 
engaged since then as specialist for the 
Toronto Transportation Commission in 
addition to having charge of the instal
lation of Dick-Kerr electrical equipment 
on the Toronto system for his firm. He 
is also engaged in electrical work for 
the Ontario Hydro-Electric Commission. 
His headquarters are at 319 Transpor
tation Building, Montreal. 

W. J. Baldwin, assistant general man
ager of the New Orleans Railway & 
Light Company, has taken up his new 
work as director of public information 
for the Alabama Power Company, 
Birmingham. Mr. Baldwin has had 
newspaper experience as reporter for 
various papers in Georgia cities, and 
for some time owned and published a 
weekly paper at Hurstboro, Ala. The 
New Orleans Daily States said, upon 
Mr. Baldwin's departure, that "during 
Mr. Baldwin's connection with the rail
way company here, he displayed marked 
executive -ability. His sound judgment 
-contributed largely toward unraveling 
some of the perplexities which sprang 
up from time to time in the operation 
of the properties at New Orleans.'' 

Obituary 

William Howard Watson, for mans 
years treasurer of the old Buff 
Street Railway, Buffalo, N. Y., died 
cently. He was 73 years old. He also 
had been treasurer of the Bell Telephone 
Company. 

Leslie Richards, superintendent oft 
Bloomington & Normal Railway 
Light Company, Bloomington, Ill., d. 
recently. Mr. Richards was a 
operator for eleven years before 
became superintendent. 

Robert Brisbane, senior constructi 
superintendent for the J. G. White 
gineering Corporation, died in N 
York, N. Y., recently. He was 
charge of the construction of the s 
tion of the Radio Corporation 
America at Bolinas, Cal., which 
completed a short time ago. Mr. B 
bane came to America in 1906 fr 
Scotland. 

H.F. Beakey, chief of the secret se 
ice of the lnterborough Rapid Tran 
Company and New York Railwa 
Company, New York, N. Y., di 
recently. Mr. Beakey was chief of 
secret service of the old Manhat 
Railway from 1896 to 1902, later taki 
charge of the watchmen for some ti 
Mr. Beakey became chief of the sec 
service department of the New Y 
Railways when it was formed in 19 
and took over the Metropolitan St 
Railroad. 

Major Thomas R. Lee, a leader in 
field of civil engineering in the Sou 
died at his home in Charlotte, N. 
March 13, 1922. His age was 87 yea 
Major Lee was in active practice 
his profession up to the time of 
death, and as a construction engin 
had been connected with some of 
largest and most important under 
ings in the South. He was born 
Camden, S. C., and was educated 
the Citadel, Charleston. After 
graduation he had his first pracf 
experience in railroad construction 
the old Blue Ridge Railroad from 
derson, S. C., to Knoxville, Tenn., 
1865. He had charge of the const 
tion of the Seaboard Air Line R 
road from Monroe, N. C., to Atlan 
Ga., which line he subsequently exte 
ed to Birmingham, Ala. He conclu 
the last section of this work in 1 
Shortly after coming to Charlotte 
1905, Major Lee became actively a 
ciated with his nephew, W. S. 
vice-president and chief engineer of 
Southern Power Company. In 1910 
became chief engineer of the Piedm 
& Northern Railway and had cha 
of construction of this road from C 
lotte to Gastonia, N. C., and from S 
tanburg, S. C., to Greenwood and 
derson in that state. On the com 
tion of this work he resumed his 
vate practice, which he continued 
his death. 
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Several Large Orders for 
Rolling Stock Placed 

Information just received indicates 
hat purchasers of rolling stock are 
gain becoming active. Some of the re

cent orders reported are fif teen mer~ 
handise cars for the Chicago, North 
hore & Milwaukee Railroad, ordered 
rom the Cincinnati Car Company. This 

d is also considering the purchase of 
twenty-five additional passenger cars. 

he Chicago Elevated Railways is con
idering the purchase of 100 passenger 
rs. The Brooklyn Rapid Transit 
mpany has arranged with George 

Tontrup for the conversion of 150 of 
its 28-ft. double-truck cars to one-man 
peration. The work includes the 

engthening and closing in of the semi
vestibuled platforms. This work will be 
one at the Coney Island shops of the 

railway. Fifteen cars were also recently 
purchased for service in Lafayette, Ind. 

Trade Terms to Be Defined 
A preferred list of trade terms com

monly used in the business world will 
soon be issued by the trade terms com
mittee of the International Chamber of 
Commerce, according to information 
just received by the American Section 
of that organization. In commenting 
on this proposed publication, the Ameri
can Section says, in part: 

"For many years the business men 
of all countries have been caused a 
great deal of inconvenience and in many 
cases financial loss by the various 
interpretations given to the terms or 
abbreviations used in shipping and quo
tations on overseas transactions. 

"The more commonly used terms in
volved in international trade are: 
f.o.b.; f.a.s.; c.i.f.; c.&f.; I.c.1.; f.o.r. 
and f.o.t. Probably· the best known 
and most used of all these is f.o.b., 
which, by virtue of long tradition, 
means in England 'free on board boat.' 
To indicate the same meaning in the 
United States the word 'vessel' is added, 
and in this latter interpretation other 
member countries of the International 
Chamber concur. The paramount im
portance of a mutual understanding of 
such terms as this is evidenced by a 
case recently decided in which an 
Australian had purchased certain goods 
,o.b. from an American firm. The latter 

charged trans-shipment expenses and 
others, over and above the price agreed 
upon; the Australian, considering that 
he had bought the goods to be delivered 
free on board vessel, refused to pay the 
additional expense until forced by the 
ourts to do so. The foregoing is but 

one of many cases that could be cited 
n which, despite the bona tides of inter

national traders, disagreements have 

arisen through different interpretations 
of term in universal use. 

"The International Chamber will 
make clear the accepted meanings of 
the terms in eaC'h country and ,viii set 
up a preferred list of definitions most 
commonly accepted, leading to universal 
understanding on this important 
matter." 

The Coal Situation 
Las;t week's flurry in the bitumino·us 

market is subsiding. Interest at first 
centered around Pittsburgh, where an 
active demand existed, with high \-oia
tiles leading the list, due to the ur1'ent 
fuel needs of the Steel Corporation. 
The call soon spread to other steel 
companies and to low-volatile coal. So 
much tonnage became immediately 
available that cancellation orders are 
now forthcoming and coal has lost its 
top-notch quotations of last week. 

In the Middle West stocks are dwind
ling and consumers are feeling a little 
uneasy, as indicated by a growing 
number of inquiries. Eastern coals are 
not so plentiful following the inroads 
made by steel mill orders. Domestic 
coal is difficult to sell and the many 
no-bills of lump in southern Illinois are 
being worked off very slowly. Mirte
run and steam grades are on a price 
par with domestic coals in the 
union producing regions. 

There is no trade awakening in the 
Northwest. Dock shipments are light 
and price cuts made to stimuate busi
ness have had little effect. Dockmen 
are becoming uneasy lest some of their 
stocks be on hand when the strike is 
settled. About 500,000 tons of coal is 
in Lake vessels and 3,000 cars (about 
M0,000 tons) are at the lower ports 
awaiting dumping. With this rein
forcement to dock stocks consumers are 
not apprehensive of a shortage and are 
not buying in excess of current needs. 

$750,000 Track Program 
for Toledo 

Toledo car riders will not have to pay 
the repaving costs between street car 
tracks, it was learned on April 19 at 
the meeting of the public improvement 
committee of the Council, when Street 
Railway Commissioner Cann announced 
a $750,000 improvement program dur
ing the present year. 

The repaving cost will be borne by 
general tax payers and automobile 
owners who use the pavements. It was 
argued by Commissioner Cann, and the 
Council committee concurred, that if the 
Community Traction Company paid the 
repaving bills it would come out of the 
car riders' pockets and this was unfair 
because it is the other class of persons 
who destroy the pavement. 

" 
Commissioner Cann says the im-

provement program includes laying of 
new foundations and new tracks and 
repair of old tracks which are in good 
shape so far as wear is concerned. More 
than 1,700 tons of new rails have been 
ordered, the commissioner announced. 

$150,000 for Electric Railway 
Improvements in Knoxville 

The officials of the Knoxville Rail
way & Light Company have announced 
that, following an agreement between 
the officials and the City Commission, 
improvements will be made costing ap
proximately $150,000. The plan in
cludes the granting by the city of a 
franchise in the center of North Cen
tral Street for a line that is to be 
moved from the east side of the street. 
_This line was constructed under a fran
chise granted by the county. The 
county franchise will be relinquished 
and the tracks will be moved to the 
ct>nter of the street on a franchise to 
b<' granted by the City Commission. 

The Park A venue line of the Knox
ville Railway & Light Company is also 
to be reconstructed. Steel rails and 
other materials are to be obtained which 
are necessary for this work. 

Car Building Plant Ordered Sold 
The properties of the Barney & 

Smith Car Company, Dayton, Ohio, will 
be sold at auction by order of Judge 
Edward T. Snediker of the Common 
Pleas Court, Montgomery County, to 
meet a $2,000,000 bond issue under
written by the Guaranty Trust Com
pany, New York. 

The trust company was awarded 
judgment for $1,835,196, representing 
outstanding bonds and $156,737 inter
est, from which $321,540 was deducted 
from previous sales of the car company 
assets. Bids are to be received for 
amounts of two-thirds of the appraised 
value. They must be accompanied by 
a $50,000 deposit. The upset price has 
not yet been fixed by the court. 

The car company originally went into 
the hands of a receiver on June 23, 
1913, as a result of the March, 1913, 
flood. The receivership was lifted two 
years later, but again put into effect in 
1919. During 1921 a bondholders' pro
tective committee was formed to plan a 
reorganization, but insufficient subscrip
tions resulted in abandonment. 

Metal, Coal and Material Prices 
Metale-New York April 25, 1922 
Copper, electrolytio, centa per lb......... 12.875 
Copper wire base, eenta per lb........... 14 .125 
Lead,centaperlb ...................... 5.375 
Zioe, centa perlb....................... 5.375 
Tin, Straita, ceota per lb..... . . . • . . . . . . • 31. 125 
Bituminous Coal, f.o.b. Mines 
Smokeletlll mine run, f.o.b. v-,,1, Hampton 

Roada, gl'OIIB tona .................... . 
Somerset mine run, Boetoobnet tona .... .. 
Pittaburgb mine run, Pitta urgb, net t.ona 
Franklin, Ih., screenings. Chioago, net tona 
Central, Ill., ooreeninp, Chicago, net tona 
Kaneal! setteninga, Kaneas City, net tons 

Ma1er1ale 
Rubber-covered "ire, N. Y. cent.a per lb ... 
Weatherproof wire baae, N. Y. oentaperlb. 
Cement,Chloago net prioee, without b&gl! .. . 
Linaeed oil,(>-bhl. lote), N . Y ,ceotaper gal. 
White lead, ( 100-lb. keg), N. Y., oenta pet' lb. 
Turpentine !bbl. Iota). N.Y .. oento per ital. 

$4.80 
2.70 

Us 
I. 875 
2.50 

5.90 
IS.SO 
Sl.97 
9, co 
12.25 
84.00 
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Rolling Stock 

Kentucky Traction & Terminal Com
pany, Lexington, Ky., purchased ten 
cars from the Cincinnati Car Company, 
as announced in the ELECTRIC RAJL
WAY JOURNAL for Feb. 4, 1922. Ad
ditional details regarding the equi.{lment 
and size of these cars are now available 
as follows: 
Number of cars ordered ....••......... 10 
Name of road ....... Kentucky Traction & 

Terminal Company. 
Order placed ............... October, 1921 
Delivered •.....•....•.•... February, 1922 
Builder of car body ........ Cincinnati Car 

Company. 
Type of car ....... Motor-full convertfblP 
Seating t>apacity .........•........... 44 
\Veight: 

Car body ......•......... ". .... 12,257 lb. 
Trucks .............•..•...•• 7,800 lb. 
Equipment .....•..........••• 5,043 lb. 
Total ...••••.•••.•..•.....•.. 25,100 lb. 

Bolster centers, length .....••••. 21 ft. · 
Length over all .............. 40 ft. 3 In. 
Truck wheelbase . . . . . • • . . • • • .. • 5 ft. 
Width over all ................ 8 ft. 6i1 in. 
Height, rail to trolley base ..... , 12 ft. 2 in. 
Body ••.... , .....•......••... , •. All steel 
Interior trim ...•.• Cherry, mahogany flnfsh 
Headlining ...................... Agasote 
Roof ............................... Arch 
Afr brakes ... General Electric CP-27 safety 

car complete. 
Armature bearings .••••. General Electric, 

CP-27 sleeve. 
Axles .....••..•.• Cincinnati Car Company 

A.S.T.M. speclflcatfons. 
Bumpers •.•. Cincinnati Car Company 6 in. 

channel. 
Car signal system .... Faraday 4-V, Edison 

battery. 
Car trimmings ... , Cincinnati Car Company 

oxidized brass. 
Center and side bearings ... Cincinnati Car 

Company trlctlon. 
Control. ..•... General Electric, K-35, H.H. 
Couplers .......... Cincinnati Car Company 

stationary pocket. 
Curtain fixtures .• Curtain Supply Company, 

protected groove 
Curtain fixtures .. Curtain Supply Company, 

pantasote-J. 
Designation signs. , Electric Service Supply, 

Keystone I. L. R. 
Door operating mechanism ... Safety Car & 

Equipment Company. 
Fare boxes .. •••.........••.... .... None 
Fenders or wheelguards .... Cincinnati Car 

Company pilot. 
Gears and pinions. , ...... General Electric 

grade M. 
Hand brakes ..•.. Cincinnati Car Company 
Heater equipment. .. . ..... Holden & White 

C.H. type. 
Headlights ..•.•. General Electric Company 

J-12, 500 watt. 
Journal bearings .•. United Lead Company 

· (Frary metal), M.C.B. 
Journ-al boxes •... Symington 11!.C.B .• 3 x 6 
Lightning arresters, ...... General Electric 

, Company aluminum cell . 
Motors .•• General Electric 264, four per car 
Motors ••.•..•••.... , •......• Inside hung 
Paint. .. :,,, .•. Acme white lead and color 
ReglRters ......•........... Ohmer No. 60 
Sanders .•.••••••. Cincinnati Car Company 
Sash fixtures ..... Cincinnati Oar Company. 

wedge type. 
Seats ..... Hale & Kilburn, No. 108. Snee. 
Seating material ... ................ Plu~h 
Slack. adjuster ••• · .••••. , •....•..... None 
Springs ..... Union Spring & Manufacturing 

· • Company. 
Step treads .••... Cincinnati Car Cornn-any 

aluminum pat., No. 548 
Trolley catchers ...••. Ohio Brass Company 
Trolle~· base .. . General Electric Company 

U.S. No. 15 
Trolley wheels or shoes .... Hollnnd Trolley 

Supply Company 6 in. wheel. 
'T'rucks ... Cincinnati Oar Company arch bar 
Ventilators .....•. Cincinnati C"r Company, 

West Penn type. 
Wheels ..... Standard Steel Companv steel. 

26 in. 
Special devices, etc .• , Marker lights. 6-8 v., 

4 r,.n. 
Lights ................... ... 6-8 v., 2 c.p, 

operated by Edison Stor",r"' Battery, 
3 cell, 4 v. 

San Diego (Cal.) Electric Railway 
has placed an order for ten more Birney 
safet:- <>arr wit}, the American Car 

Company. This will bring the total of 
the Birney safety cars in use here to 
thirty-five. Electric equipment for the 
new cars is to be furnished by the 
General Electric and Westinghouse 
Companies, each furnishing 50 per cent. 

Electric Short Line Railway, Minne- • 
npolis, l\linn., has bought three all steel 
gaso-electric motor cars with a seat
ing capacity for 100 persons. They 
are valued at $100,000 and can make 65 
miles an hour. 

Cincinnati & Dayto11 Traction Com• 
pany, Hamilton, Ohio, has just placed 
in service the first of fifteen safety 
cars purchased from the National 
Safety Car & Equipment Company of 
St. Louis, Mo. • 

Pacific Electric Railway, Los Angeles, 
Cal., has ordered 200 National gondola 
dump cars. The cars will have steel 
underframes and wooden sides. They 
will be 40 ft. long and 8 ft. 9 in. wide, 
and will he used for hauling gravel and 
crushed rock. , 

Boston Elevated Railway, Boston, 
Mass., has just -0rdered 100 semi-con
vertible cars from the J. G. Brill Com
pany of Philadelphia. It is stated that 
these cars will weigh 30,000 lb. and cost 
approximately $10,000 each. Delivery 
is expected in August. The construc
tion is arranged so that these cars can 
be utilized for one-man operation if 
found desirable. Platforms will be 
provided with double doors and the cars 
will have wider aisles than safety cars. 
It is stated that these are intended to 
replace the articulated type of cars 
nnw in operation. 

iiilll ii iiiiillililii 

Track and Roadway 

Kitchener, Ont.-The City Council 
approved of the extension of the Water
loo & Wellington Railway through to 
Guelph. 

Georgia Railway & Power Company, 
Atlanta, is required to repave Lee 
Street from Park Street to McCalls 
Crossing, in a Supreme Court decision 
recently handed down. 

Harrisburg (Pa.) Railways expects 
to start work in a few days in recon
structing H miles of city track and 
overhead construction. The material 
required has already been ordered. 

Southern New York Power & Rail
way Corporation, Oneonta, N. Y., ex
pects to start construction soon of 1,600 
ft. of new track to be laid in pave
ment and three concrete and steel 
bridges. 

Carolina Power Company, a subsid
iary of the Carolina Power & Light 
Company, Raleigh, plans to extend its 
tower line from Sanford to Badin to 
transmit power purchased from ithe 
Tallassee Power Company. 

Public Service Railway Company of 
New Jersey has begun reconstruction 
of the Haddonfield line in Westmont on 
the Camden division. More than 1,000 
ft. of new track has already been laid 
and the work is progressing rapidly. 

Interstate Public Service Compan 
Indianapolis; Ind., will be required 
take up the unused car track on Ea 
Fourth Street from Spring to Mai 
Streets in New Albany. The Coun 
adopted an ordinance to this effect. 

Springfield (!\lass.) Street Railwa 
Petition for a franchise to lay trac 
around Court Square Extension to pr 
vide a loop for traffic across the nc 
Connecticut River bridge was pos 
poncd until May by unanimous vote 
the Board of Aldermen on April 17. 

Frankford, Tacony & Holmeshu 
Street Railway, Philadelphia, Pa., e 
pects to rebuild about 2 miles of t 
with 7-in. 105-lb. Lorain secti 
grooved rail. An order has alrea 
been placed for 100 tons of rail, a 
the remainder will follow later. 

Ford City, Ont.-T. U. Fairlie, ra" 
way engineer for the Hydro-Elect 
Power Commission of Ontario, es 
mates the cost to Ford City of movi 
the tracks from the side of Otta 
Street to the middle of the thoroug 
fare at $19,040. 

New York (N. Y.) Transit Comm 
sion will readvertise at once contra 
for construction of the Fourteent 
Street Eastern District subway Jin 
The Board of Estimate is returning 
contracts to the Transit Commissi 
after refusing to sign them. 

Seattle (Wash.) Municipal Railwa 
has received the ·approval of the cit 
utilities committee of the City Coun 
to reconstruct tracks on Westlake Av 
nue from Pine Street to Roy Stree 
An ordinance appropriating $28,0 
from the railway depreciation rese 
fund for the purpose was recommend 

Electric Short Line Railway, Minn 
apolis, l\linn., plans to add 50 miles 
its line operating from Minneapolis t 
Hutchinson. Extension has begun 
Clara City, Minn., tending toward a 
ultimate ternt;inus at Madison, S. 
The company will utilize 100,000 ti 
and 2,500 tons of 70-lb. rail. 

Indiana Sen·ice Corporation, F 
,vayne, Ind., has asked permission 
the Board of Public Works to doub 
track the line on South Wayne Aven 
from Creighton A venue to Kinsmoo 
It is stated by S. W. Greenland, ge 
era] manager, that it is necessary 
relay the tracks on South Wayne Av 
nue and that while doing this it is co 
sidered best to double track the line. 

Indianapolis (Ind.) Street Railw 
has been ordered by the Board of Pub) 
Works to extend the English Aven 
car line from Keystone A venue to She 
man Drive, a distance of a mile and 
half. A number of the delegations 
the property owners have present 
petitions to the board asking for a 
extension and it was announced so 
time ago that the board would gra 
the extension. 

San Diego (Cal.) Electric Railwa 
will starti reconstruction work on i 
tracks about July 1. At the head 
the program for improvements pr 
sented to Mayor and Council are Pa 
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Boulevard from El Cajon Avenue to Milwaukee Electric Railway & Light 
Mission Cliff gardens; East San Diego Company, l\1ilwaukee, Wis., has started 
line in two sections, first on University on its program of extens:ons by the re
Avenue from Park Boulevard to Thir- piacing of special work at East Water 
tieth Street and second from Thirtieth and Michigan Streets. This job consisted 
to Daley; National Avenue line from oI the placing of a new double track 
Sixteenth Street and Market to the end crossing with connecting curves ~n the 
of the line. southwest and northwest corners and is 

Duluth (l\1inn.) Street Railway Com- <l_o~e to permit the rer?uting of the 
pany has begun the relaying of its · V het . Street cars, "'."h1ch are now 
tracks on Superior Street. Seven-inch operatm~ b_y way of Third Street, Syca-
93-lb. rail will be used with oak ties more, M1ch1gan and East Water Streets 
laid on a broken-stone foundation. to the Sout~ Si_de, returning the same 
Screw spikes with steel tie plates will w~y. In this p~o~ram of replacements 
also be used, and the joints will be will be the rebmldmg of ~he curves and 
welded by the Thermit process. tracks at Reed and National, at West 

Water and Grand, and at several 1other 
important corners. It is also planned 
to extend the Center Street ·1i:r~e from 
Sherman Boulevard to Fifty-first street, 
with a double track. The new worlt at 
East Water and Michigan Streets will 
cost some $35,000; that at Reed and 
National, about $50,000; that at West 
Water and Grand some $40,000 and the 
extension of the Center Street tracks 
about $40 000 without paving. 

l\luskogee (Okla.) Electric Traction 
Company will provide transportation to 
the bathing beach at Honor Heights 
this spring and summer. Surveyors 
are at work on plans for running tracks 
from the end of the West Broadway 
line to the site of a $500,000 soldiers' 
memorial hospital, and this line will be 
extended about two blocks further for 
patrons of the bathing beach. 

Knoxville (Tenn.) Railway & Light 
Company has agreed to move its tracks 
to the middle of Central Street be
tween Scott and Morelia Avenues at 
its own expense. The City Commission 
in return has agreed to grant a right
of-way franchise similar to the exist
ing one. The question of paving be
tween the rails of the new track will 
be settled later. The company also 
agreed to rebuild its tracks on Park 
Avenue from Gay Street to the viaduct 
and will pave between the rails of each 
track and between the double track. 

Cincinnati, Ohio.-The Board of 
Rapid Transit Commissioners, has 
awarded the; contract for constructing 
section five of the rapid transit loop to 
the Hickey Brothers, Columbus, Ohio. 
The Hickey Brothers were awarded the 
contract, although their bid was $12,823 
higher than that of the lowest bidding 
company, but members of the commis
sion said that their bid was the best. 
The lowest bid came from the J. T. 
Adams & Winchell Company, Columbus, 
Ohio. The Hickey Brothers' bid was 
$323,680 while the engineer's estimate 
was $399,635. 

Trenton, N. J.-The State Public 
Utility Commission has denied the ap
plication of the City of Trenton, N. J., 
to compel the New Jersey & Pennsyl
vania Traction Company to lay addi
tional tracks on West Hanover Street, 
tt' relieve congested traffic and al
leged consequent danger to the pub
lic. The board said that much of the 
straight track and some of the special 
work soon must be reconstructed. 
Then the proper rearrangement can be 
made. The board said that the exist
ing conditions were not sufficiently 
dangerous to justify the necessary ex
penditure for making the proposed 
change at this time, particularly . in 
view of the financial condition of the 
company. The city's estimate of the 
cost was $38,236.40, plus 20 per cent 
for contractor's profit. The company's 
estimate was $75,000. 

LlilDIIIIIIIIII 1111 llillliiililiiilii 

Shops and Buildings 

Harrisburg Railways Company, Har
risburg, Pa., is installing two new Heine 
boilers with high furnace combustion 
chambers •and Cox stokers, made by the 
Combustion Engineering Company. 

Columbus, Delaware & l\larion Elec
tric Company, Columbus, Ohio., will 
spend $500,000 in improvements at the 
new power plant in Scioto, 7 miles 
south of Marion. The plant originally 
cost $1,000,000. 

New York, N. Y.-Nine bids have 
been submitted to the Transit Com
mission in connection with the construc
tion of additional stations and elevators 
on the Brooklyn-Seventh Avenue sub
way line, the Fourteenth Street-Eastern 
llne and the miscellaneous work on 
various rapid transit lines. The high
est bidder was George Colon & Com
'J}any, $235,109. The lowest bid re
ceived was submitted by Joseph S. 
Brown, $207,792. 

Wilkes Barre & Hazelton Railway, 
Hazleton, Pa., has been asked to ar
range for the work necessary on 
switches and sidings from its line to 
connect with a new million dollar sub
station at Ashley Plains which will be 
put up by the Pennsylvania Power & 
Light Company. This substation will 
step down the high-tension current de
livered by the Harwood power house to 
Wilkes-Barre. Work on the high-ten
sion line has already been started. 

Municipal Railway of St. Peters
burg, Fla., will be driven by municipal 
current if the recommendations of a 
committee appointed by the City Com
mission are carried out. The commit
tee has returned from a tour of Flor
ida's municipally-owned power plants 
and has gone into the St. Petersburg 
situation with prospects for added 
demands due to the growth of the 
street railway. It advises the build-

ing of a 1,500 kilowatt plant imme
diately to furnish power for the munic
ipal enterprises-street car line, gas 
plant, waterworks and street lighting
upon expiration next January of the 
present contract with the St. Peters
burg Lighting Company. With this 
view in mind an electrical engineer 
has been called in to go into the sit
uation and report to the commission, 
which is willing to call an election for 
bonds up to $300,000 for such plant. 
C. T. Baker is the consulting engineer 
who has been secured. 

Oregon Electric Railway, Portland, 
Ore., has placed an order for automatic 
substation equipment, said to be the 
largest single order for automatic equip
ment of this kind ever placed in this 
c.ountry. Seven stations at present 
manually operated will be equipped 
with synchronous converters. These 
stations, which have been in operation 
since 1912, range in capacity from 500 
to 1,000 kw., and generate power for 
the 180 miles of interurban system of 
the company at 1,200 volts, direct cur
rent. The automatic equipment will in
clude separate exciters for the synchro
nous converters to insure correct po
larity at starting and will be designed 
along standard lines for present railway 
practice. The equipment at each sta
tion will consist essentially of a motor
driven drum controller, exciter, contac
tors, switches and relays with protec
tive devices and load-limiting resistors. 
The stations will be cut in on the line or 
shut down according to the demand for 
power, which will vary with the number 
of cars operating on the line. 

flillliii Iii iiiiitl iii 1111 Iii 11111111111 

Trade Notes 

Johnson Fare Boxes.-The Chicago 
Surface Lines has arranged with the 
Johnson Fare Box Company for a trial 
installation of fifteen electrically driven 
fare boxes. These are of a new design 
providing instantaneous registration. 

The Ohio Brass Company, Mansfield, 
Ohio, states that its cars will be used 
0. A. Lawrie as district sales manager 
in the New England territory with 
headquarters in Boston. For the past 
sixteen years 1\1.r. Lawrie has been with 
the American Copper Products Com
pany. 

The Westinghouse Electric & Manu
facturing Company has received an 
order for 50,000 suspension insulators 
from the Southern California Edison 
Company, Los Angeles, Cal. The insu
lators will be used in the reinsulation of 
275 miles of high-tension line, to in
crease from 150,000 to 220,000 volts. 

Differential Car Company, Findlay, 
Ohio, states that its cars will be used 
in Cleveland and Toronto this summer 
for hauling wet concrete from a cen
tral mixing station. Experiments made 
in Cleveland last fall indicate that the 
character of the concrete is not 
changed in transporting even with a 
m;aximum elapsed time between the 
mixer and ground of eighty-three min
utea. 
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Western Electric Company, New 
York, N. Y., announces the appoint
ment of Edward B. Craft as chief en
gineer. This appointment is the result 
of a reorganization of the administra
tive department by which the operating 
functions are divided among four major 
departments. Dr. F. B. Jewett, vice
president of the company, has charge 
of the telephone department; vice
president H. A. Halligan has charge of 
the purchasing, traffic, legal, account
ing, treasury and publicity personnel; 
F. A. Ketcham, general sales manager, 
takes charge of the supply department, 
and G. E. Pingree, vice-president and 
general manager of the International 
Western Electric Company, has the 
foreign department. 

Wagner Electric Manufacturing Com
pany, St. Louis, Mo., is advertising the 
Pow-R-Full Motor, which provides a 
pull box as a part of the motor frame 
into which the leads of the motor ex
tend. The box may be turned in four 
directions for conduit connections. The 
advertisements of the motor accentuate 
the fact that vibration has been very 
largely eliminated and that the motor 
runs quietly. 

Dutchess Bleachery, Inc., Wappingers 
Falls, N. Y., announces that its insu
lation division has taken over the sales 
of its products which were formerly 
sold through American Di-Electrics, 
Ltd.· The new coating plant at Wap
pingers Falls has a present capacity of 
2,000,000 yd. per year, which includes 
Yarnished fabrics of all standard gages 
and widths. Additional equipment is in 
the course of construction. 

Westinghouse Electric & Manufac
tu_ring Company has separated the divi
sions of power and railway at the Pitts
burgh office, and some new appoint
ments have been made. Barton Steven
son, who previously was manager of 
both divisions, will continue as man
ager of the power division. F. G. 
Hickling has been appointed manager 
of the railway division, and S. R. Shave 
will act as manager of the' price section 
for both divisions. 

Combustion Engineering Corporation, 
New York, N. Y., has recently com
pleted arrangements with the Power 
Plant Equipment Company, Kansas 
City, Mo., whereby that company will 
represent the corporation in that ter
ritory which covers, in a general way, 
eastern Kansas, eastern Nebraska, 
western Arkansas, and western Mis
souri. This district was taken over by 
the Power Plant Equipment Company 
on March 1, 1922. The Kansas City ad
dress of the Combustion Engineering 
Corporation is 1002 Coco-Cola Building. 

Ford, Bacon & Davis, New York, 
N. Y., a firm of specialists in engineer
ing and management of public utility 
and industrial business, outlines the 
facilities at hand and scope of service it 
is prepared to render in a booklet just 
issued. The company handles investiga
tions, reports and valuations, organiza
tion, financing and development, engi
neering designing and planning, C!>D· 

str1.1ction, accounting and managem0ent. 
Another booklet describes the United 
States Army supply base at New Or
leans, La., which the company is con
structing. 

Roller-Smith Company, New York, 
N. Y., announces the following changes 
in its sales organization: The Perkins
LeNoir Company, which formerly 
represented the Roller-Smith Company 
in Philadelphia, has been succeeded by 
Esherick & Hoyle, Otis Building, who 
·will handle the company's line of elec
trical instruments, meters and circuit 
breakers in the Philadelphia territory. 
The Perkins-LeNoir Company, which 
formerly represerited the Roller-Smith 
Company in Baltim•ore, has been suc
ceeded by J. E. Perkins, 113 E. Frank
lin Street, who will handle the com
pany's line of electrical instruments, 
meters and circuit breakers in the Bal
timore territory. 

Railway Audit & Inspection Com
pany, Philadelphia, Pa., has announced 
the following officers for this year: 
E. C. Hathaway, chairman of the board; 
H. N. Brown, president; T. C. Cary, 
first vice-president and general man
ager ; C.H. G. Larrimore, assistant gen
eral manager; C. E. Horney, second 
vice-president and treasurer; George 
W. Reif, secretary. The field covered 
by the company was divided as fol
lcws: K. H. Wendling, managing cen
tral division; I. F. Heidler, supervisor 
central division, Frick Building, Pitts
burgh, Pa.; W. B. Edwards, assistant 
manager central division, Perry-Payne 
Building, Cleveland, Ohio; P. H. Diehl, 
manager western division, Webster 
Building, Chicago, 111.; F. W. Stockmar, 
assistant manager western division, 
Railway Exchange Building, St. Louis, 
l\Io.; Harry Preston, manager southern 
division, Candler Building, Atlanta, 
Ga.; J. P. Graham, district manager, 
Drovers & Mechanics National Bank 
Building, Baltimore, Md.; J. H. Cain, 
district manager, Little Building, Bos
ton, Mass.; C. E. Harbison, district 
manager, Candler Building, New York 
City, N. Y.; L. D. Rice, district super
visor, Brown Brothers Building, Phila
delphia, Pa. 

illitiiliiiiiliillil iiiiiili 

New Advertising Literature 

Schutte & Koerting Company, Phila
delphia, Pa., has issued a flyer showing 
the straightway valve being marketed 
by that company. 

Westinghoui-e Union Battery Com
pany, Swissvale, Pa., has issued· Bul
letin No. 1102 descriptive of its radio 
batteries and Bulletin No. 1201-A de
scriptive of its storage batteries for 
farm lighting. 

Westinghouse Electric & 1\1 anufac
turing Company, East Pittsburgh, Pa., 
has published a folder on Shurvent 
fuses. The folder explains the applica
tion and design of fuses for the protec
tion of low-voltage circuits up to 600 
Yolts for both alternating and direct 
current. 

Heine Roiler Company, St. Lou 
.!\lo., is distributing a reprint of a m 
sage from C. R. D. Meier, president oif 
the company, to Heine boiler salesmen. 
This contains a discussion on prese 
business conditions and includes dia
grammatic curves of wholesale prices· 
the United States for 110 years. 

Electric Railway Equipment Co 
pany, Cincinnati, Ohio, has issued 
folder giving construction details 
ir..stallations of Elreco combinat' 
railway and lighting poles, and o 
mental brackets. A list of cities wh' 
have these in use is given, togeth 
with illustrations of the completed • 
stallations. 

Heine Boiler Company, St. Louis, 
has issued a folder entitled "Fo 
Years of Progress." This contains i 
formation on several new developme 
in boiler design and announces a chan 
in the name of the company which 
previously Heine Safety Boiler Co 
pany. The change consists in droppi 
the word "Safety." 

Ingersoll-Rand Company New Yo 
:N. Y., has issued bulletin describing 
Price type "PO" horizontal sing 
cylinder oil engine. One of the ou 
standing features of these engines 
the shape of the combustion chambir 
and the arrangement and construe • 
of the spray nozzle used for di 
injection of fuel. 

The Page Steel & Wire Company hlill 
just issued a new handbook giving • 
formation on Page-Armco welding ro 
and electrodes. This gives informati 
on the various products manufactur 
the sizes, weights, etc., together wi 
specifications for welding rods and el 
trodes as issued by the American W el 
ing Society, and tests for welding e]ec,,, 
trodes. 

Uehling Instrument Company, Patei;. 
son, N. J., has recently issued Bullet 
112, covering Uehling CO, recordi 
c>quipment, for guiding the engineer a 
fireman in reducing the waste of f 
up the chimney. Features are 
separate recorder for the engine 
office and indicator for the boiler fro 
continuous chart record and dry met 
of absorption. 

Atlas Valve Company, Newark, N. 
is distributing a small booklet givi 
information on reducing-valve econon 
Information is given on the flow 
steam through pipes, together \\i 
handy tables for determining the si 
of pipe needed. Information is al 
given on superheated steam, ex 
heavy pipe, pipe fittings, leaders 
heating systems, pipe friction allo 
ances, and steam velocities. 

Westinghouse Elechic & l\lanufactu 
ing Company has just published so 
electrification data in Vol. Ill, No. 2, 
its Data publications. This points o 
the value of electrification of railroa 
as a means of conserving energy a 
contains information regarding desi 
standards for railroad electrificati 
and discussion as to the future of rai 
roading and existing electrifications. 
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POWER 
SPEED 

CAPACITY 

PEACOCK 
Staffless Brakes 

Designed exclusively and especially 
for the light-weight safety car--occu
pies minimum platform space, yet 
furnishes an emergency b raking 
power equal to the remarkable air 
brake equipment. Full braking 
power can be applied almost in
stantly. Unlimited chain-winding 
capacity overcomes the worst condi-

'"' tion of slack in the rigging. 

An Essential Part of 

Safety Car Equipment 

NATIONAL BRAKE COMPANY, INC. 
890 Ellicott Square, Buffalo, N. Y. 
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Business Established 1894 1 

PRILADELPfilA NEW YORK SAN l"RANCISCO 
DETAILED EXAM INATIONS BY EXPERTS · . 

B1DOrt1 for Ftn1nrtn1 coYerln• V1luallon. TurnOYer. Costa. Bese"ea• B.at&1. 
UTILITIES INDUSTRI ALS SfilPPINO 

STONE & WEBSTER 

EXAMINATIONS 

Incorporated 

REPORTS 
ON 

Q' C, 

APPRAISALS 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON &. PORTER 
ENGINEERS 

flEP'ORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN F'NloNCISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
10S South La Solla Stroet 

CHICAGO 

ALBERT S. RICHEY. 
f:1-ECTRIC RAILWAY ENGINEER 

WORCESTER POL.YTECHNIC INSTITUTE 

WORCESTER. MASSACHUSETTS 

WALTER JACKSON 
Con•ultant 

FARES, BUSES, MOTOR TRUCKS 
More revenue from more riders 

143 Crary Ave., Mt. Vernon, N. Y. 

C. E. SMITH & CO. 
Con•ulting Engineer• 

2065-75 Railway Exchange Bldg., St. Louis, Mo. 
Chicaro Kansas City 

lnvealigations, Appraisal,, Expert Testimony. Bridge 
and Structural Work, Electrification, Grade Crouing 

Elimination, Foundation,, Power Plants 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F . Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Ce~r Street, N ew York City 

. 

. 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Plants, Buildings, Steam Power Plants, Water 

Powen,, Gas Plant s, Steam and Electric Railroads. 
Transmission Systems 

43 Exchange Place, New York . 
~ 

JOHN A. BEELER 
OPERATING. TRAFFIC AND RATE INVESTIGATIONS 

SCHEDULES-CONSTRUCTION-VALUATIONS 
OPERA TION-MANACEMENT 

S2 VANDERBILT AVE .. NEW YORK 

ENGELHARDT W. HOLST 
Coruulting Engineer 

Appraisals, Reports, Rates, ~rvice Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation. Management 

683 Atlantic Ave., Boston, Mass. 

ROBERT M. FEUSTEL 
CONSUL TING ENGINEER 

Rate, Traffic and Reorganization 
Investigations 

Fort Wayne, Indiana 

ENGEL & HEVENOR 
lneorporated 

TliCK 
Enwinecr---Con•truclor•-Moinlenonce 
Apprei•lll-V alaation-Rehob/Utctlon 

Steam and Electric Railroads 
Eetlmat.,. 

220 BROADWAY, NEW YORK 

Parsons, Klapp, Brinckerhoff & Douglas 
\V]I. RARCLAY PARSONS 11. J\l, BRINKERHOFF 
EUOE.""E KLAl'l' W. J. DOUGLAS 

E ngineers-C onstructors-M anagers 
Hydro-electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLJ,:VELAND NEW YORK 

743 H1uma Blc!z. 84 l'lne SI. 

@ DAY & ZIMMERMANN.INC. 
~NOINltJE.R~ 

'D.eJifan, Con.1truction 
1{eporfJ', alualionJ", 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

.TAMES E. ALLISON & CO. 
Consulting Engineers 

. Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 

'1 

~ 

I 
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The Superiority of 
Standard Helical Gearing 

All Weatinghouae Electric and Mfg. Co. District Office& 
are Salee Repreaentatives in the United Statee for 
Nuttall Electric Railway and Mine Haulage Product• • 

Nuttall Helical Gearing, manufactured since 
1914 in a constantly increasing volume, has 
conclusively demonstrated its superiority 
in every class of railway service. 

This superiority 1s due to the following 
characteristics of Nuttall Helical Gearing: 
(a) 7 ~2 ° angle long and short addendum type teeth, 
(b) Workmanship. 
(c) BP treatment. 

R.UNUTTALL COMPANY 
PITTSBURGH 8 PENNSYLVANIA 

.. ttltltfftllllllllllllUfffllllllllllllltllllllllllllllllllllllllllllllllllllllllltlllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIITIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIUIJIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIUllllllltmg 

Tested and passed 
for 10.000 volts 
by Electrical Test
ing-Laboratories of 

• X. Y. City 

"RIMCO'' Insulated Tools 
Semi-soft rubber insula
tion-Bonded to metal by 
Elclumco Process. 

Insulation cannot work loose-can-
not come off-cannot crack or break 
if dropped on a hard surface or 
from the arm of a pole. 

11RIMCO" are the only sale tools lorlineman and all high tension work. 

Teated and 
pal!8ed for i\,000 
volts by Electrl
c,al Testing- Lab
orotortPs of N. 
'l. City. 

I 

I 
I 
§ 

i 
g 

Rubber Insulated Metals Corporation, 50 Church Street, New York City, U. S. A. ~ 
L Distributed hy Electrical and Hardware Jobbere Export Dlatributor: International Weatern Electric Co. § 

UUl'.lllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'IIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII; 

PETER WITT 
UTILITY CONSULTANT 

456 Leader-News Bldg., Cleveland, O. 

THE P. EDWARD WISH SERVICE 
50 Church St. Street Railway Jnapection 131 Slate St. 
NEW YORK DETECTIVES BOSTON 

When writlnc the advertloer for Information or 
pricH, a mention of the Electrlc Rall-)' 

Journal would he appreciated. • 

B. A. Beseman, Jr •• Preatdent 
Cbartea C. Cull•. Finl Vice Presldonl W. C. Lincoln, liar. Sal.. a 
Harold A. He1em1n, Vloe-Prea. ancl En1tneertnr 

Trna, l'Nd C, l. Dell, S-.111'7 

National Railway Appliance Co. 
50 East 42nd St., New York City 

UerelllJln-Caatle Oorporatlon Natlonal Ral1Wll7 Appllann Oo. 
843 So. Dearborn St., Chicaco, DJ, M'lllllfl7 Bld1~ Waabin~on, D. C. 

National Rallwat Appllanee Co. 
100 Boyl!ton Street, Boston, :Mua. 

RAILWAY SUPPLIES 
Tool Steel Oeara and Plnlona 
Anderaon Slark AdJnotera 
o,neoco Paint Olio 
Dnnham Uopprr Door Dnlre 
iFeaolble Drop Brake Stall'a 
fl'loxllnnm Inaulallon 
Ando-American V a r n I • h e • , 

Palnta, Enamel•, Surfucrra. 
Shop Clean,r. 

Jobnaon Fare Boxea 
PttrT Side Bfflrln,:o 

Drew Line lllalttlal and RaUwa1 
Speclaltlro 

llartmao c,nurlns Oentrr Plat ... 
F.conom1 Power Savinar llleten 
II & W F.lectrle neaten 
OnrlDntl \"enlllDtora 
Pitt Sander• 
National Safet1 CBI' Eqnlpmeol 

Co.'• One-lllan Safrt1 Can 
C,.ntral F.qulpment CompanT't 

lland Jloldo 
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COLLIER SER VICE 
sustains '.car card 
space value by main

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

··-. 

.. -- ·- --
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CANDLER BLOC. NEW YORK 

- -- --- - .,. __ ______ ,. 
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-7Jemand Guaranteed 
1Juff-Jrec1fment 
CJ?or lour Poles 

You can be assured of a longer pole 
life when your poles are Butt, Treated 
by a process that guarantees half inch 
uniform penetration of the preserv, 
ative through the ground,line area. 

Specify the "P & H" Guaranteed 
Penetration Process, and be sure of 
getting the greatest value for your 
money in Butt,Treatment. 

The metal disc on the butt of every pole 
is your protection against substitutes. 
The written guarantee is your assur
ance of money back if your poles do 
not show the guaranteed half inch 
penetration. 

INSIST ON THE GUARANTEED 
THE "P & H" PROCESS 

We produce and sell treated and un, 
lreated Northern White and Western 
Red Cedar poles-we can give you any 
form of Butt-Treatment-and we are 
the originators of the C:uaranteed Pene
tration Process-the "Pi & H." 

Send for illustrated treatise on the 
Guaranteed Process. 

Cop11rigl1 t. !!U 2 l,11 P . d: II . l'o. 

~ -- --= 
.• tt-Tre"=lt.... I e"" ev -.;od 

PAGE& HILLC9 
)922 

GUA~ANTEED 
One-Half Inch 

Pt~E:T~A'floN , 

PAGE~0 HILLCO. 
1'.1.INNE.APOLIS, lv1INN. 

Time, Bldir,, N,w York, N.Y. 
1111 C.n.r Bldr,, Houston, Tu. 

717 Bryant Bldr .. Kansu City, Mo. 
311 Sumpttr Bids .. Dallas, T,x. 

., s. La s.n,,O,i,ago, m. 
1416 Srorks Bldir,. LouisviUt. Ky. 

25 
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W-HE N T H E OUTL 
THEN-I 

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

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

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

Years of service under the most 
severe conditions have proven that 
they are built on sound principles 
and are fundamentally correct. 
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STIFI-ES TH~E LAYOUT 
•r 

ACK BUILDING TIME 
When track costs per annum equal or 
exceed interest and investment costs on 
a new track, then it's time to consMer 
complete reconstruction and-

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

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

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

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

• 

crete and $2000 as compared with wood 
ties in gravel ballast. 

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

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

/ 

THE DAYTON 
MECHANICAL TIE CO., 

706 Commercial Bldg. 
Dayton, Ohio 

Canadian Representative 
Lyman Tube & Supply, Ltd. 

Montreal 

27 
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Figure your line renewals now and 
start getting quotations on materials. COLUMBIA 
Columbia Ears are made according to 
well-tested designs. Only fresh metals, 
correctly alloyed for maximum dura
bility, are used. 

Trolley-Splicing-Feeder 
Our prices are in line and deliveries 
prompt. EARS 

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

A, A. GREEN, Sale ■ Mgr,, Brooklyn, N. Y. 

ERNEST KELLER, Brooklyn, N, Y, 

E, ALLISON THORNWELL, 1026-7 Atlanta Truot 
Bldg., At lanta, Ga. 

J, L, WHITTAKER, 141 Milk St., Booton, Mass. 
F. F. BODLER, 903 Monadnock Bldg,, San 

Franciaco, Calif. 
W. McK, WHITE, 343 South Dearborn St., 

Chicago, lit, 
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The 

l \1& D 
j I I 

Account 

Brake Hangers 
Brake Levers 
Pedestal Ciba 

• 

Boyerize It Down! 
[l]]OOKING over the Injuries and Damages fig

ures of the big fellows, we see that it runs any
where from 3 to 7 per cent of the gross income. 

Means as much as $3.00 for every 1000 passengers 
carried. 

It's not the platform and step accident any more that 
makes the biggest hole in the I. & D. pocketbook; it's 
the run-down, the collision, the bump into valuable 
property and still more valuable humanity. 

Boyerized brake-rigging cuts that kind of accident 
down. Stands to reason that it must, because Boyer
ized brake-pins and bushings wear ever so much longer 
than any other kind you can get-and the longer they 
wear the less chance they give to the brake-rigging 
troubles that put your cars beyond control. 

Pick One, Pick All! 

Brake Fulcrums Spring Post Bushings 
Center Bearings Spring Posts 
Side Bearings Bolster and Transom Chafing Plate 

Boyerized Stag Brand Manganese Brake Heads 

Bemis Car Truck Company 
Electric Railway Supplies 

Springfield, Mass. 
REPRESE.\"TATIYES: 

Economy Electric Devices Co., Old Colony Bldr.,._.Chlcago, Ill. F. F. Bodler. 903 lllonadnock Bldg., Sa.n Franci&CO, Cal. 
J, H. Dent.on, 1328 Broadway, New York City, "· Y. IV. F J\lcKe1111ey.,_ 54 First Street, Portland, Oregon. 

A. W. Arlin, 772 Pacific Electric Bldg., Los Angeles, ,.;a.I. 

II II lll I I I IIII I I I I I Ill I I I II II I I I I I I IIII I I I I I I II I I I I I I Ill I I I II I I II II I I I I II II I I I I I IIII I I I I I IIII I I I I IIII I I I I I II Ill l I I I IIII I I I I I II II I I I I I II I I I I I I I I II I I I I I IIII I I I I I IIII 11111 
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Interurban Railway Style 

2-l teeth, 2½ pitch, WISDOM'-TOOTH 
con tr ast!'d "it h 

25 teeth, 2 ½ pitch, standard tooth. 

EIHatt'fl Riulwny AR t ·....i 11,· Intrrborou~h 
Rapid Transit C-0. 

15 teeth, 2.6948 pitch, WISDOM -TOOTH 
"ontrasted with 

16 teeth, 2.f,948 pitch, standard tooth. 

('lty ltallwny or ~line Locomoth·e 

15 t eet h, a pitch, WISDO)l-TOOTH 
contrasted with 

I6 lt't!lh, a pitch, stnndard toolh, 

"Saftt:, l'n.r'' Typp, 

l::? teeth , 4 ~~ pitch, WlSDOlll -TOOTH 
contrasted with 

I :i t eeth, 4 \~ pitch, s tandard tooth. 

ELECTRIC RAILWA Y JOURNAL April 29, 1922 

Built Stronger - Last Longer 

"Tool Steel" 

Wisdom-Tooth 
Pinions 

will run with your present gears 

While the old B & S standard 14,½ 0 tooth 
may do where gears are not overstressed or sub
jected to abnormal wear, it is not the strongest 
tooth available for the abnormal wearing con
ditions of street railway service. But the thou
sands of high-grade gears in service with stand
ard B & S teeth cannot be scrapped in order to 
secure immediate use of more modern too th 
shapes, either in 20° angle, in helical or in other 
types. 
"Tool Steel" \V1SDOM-T'OOTH pinions soln this problem 
by giving a modern shaped pinion tooth and yet one that will 
run interchangeably with the old gear, quietly, with a normal 
efficiency in the transmission of energy. The tooth is decidedly 
stronger than the old standa rd when new and a it wears, tends 
10 maintain its strength rather than lo wear with undercut 
Ranks. 

"Tooth Steel" WISDOM-TOOTH pinions have been 11:iven 
ca reful tests in many types of service, in the railway and mining 
industry, have been pronounced a decided success in each case 
and have now been adopted as standard by many large users. 

The slight change in gear ratio, due to one less 
tooth than standard in "Tool Steel" Wisdom 
Tooth Pinions, will have no appreciable affect 
on car speeds. It has not affected operating 
conditions in the slightest in places where it has 
been actually tried. 

Secure them for t,·ial i11stallatio11 

Tool Steel Gear and Pinion Co. 
,. Cincinnati, Ohio 
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T HERE are positive and practical ad
vantages in using V-K Trolley , Vheels 

and ~on-Arcing Harps. 

They are made from a special allov metal 
which possesses a quality of toughn.ess that 
is depended upon to replace that of hard
ness. The perfect contour of the running 
groove is always maintained, insuring 
maximum conductivity. 

1I-J \Vheels are manufactured complete, 
without resetting, in speciallr constructed 
machines, to within one-thousandth of an 
inch of gauge. Their perfect balance 
eliminates all vibration or "chatter" on the 
wire, thus eliminating constant arcing. 

\T-K Trolley vVheels and Nein-Arcing 
Harps are representative of what is best in 
design, in material and in manufacture. 

Send for a copy of 011r B ooklet 
"Trolley W heels." 

31 

MORE-JONES BRASS & MET AL CO., ST. LOUIS 
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.. NOT ONLY TO MAKE BETTER PRODUCTS BUT TO MAKE THEM BETTER UNDERSTOOD-NOT ONLY 
TO SELL BUT TO SERVE. ASSISTING THOSE WHO BUY TO CHOOSE AS WELL AS USE THEIR PUR· 
CHASES-THIS IS THE PRIVILEGE IF NOT THE PRACTICE OF ALL MODERN MANUFACTURERS." 

-Vauc:lain. 

T HE best forgings that can be pur
chased are the safest for railroad 

operation. First cost should not be the 
deciding factor when a road's main pur
pose is to keep all rolling stock in service. 

Every possible precaution is taken by 
the Standard Steel Works Company in 
the manufacture of heavy-duty railroad 
forgings. Our methods of manufacture 
are your assurance of long 1i ved forgings. 

TIRES-WHEELS-SPRINGS-FORGINGS-.CASTINGS 

The Standard Steel Works Company's Brand on your 
material is an assurance of eventual economy. 

STANDARD STEEL WORKS@. 

CHICAGO 
ST. LOUIS 
HAVANA.CUBA 
HOUSTON, TEXAS 

MAIN OFFICE: PHILADELPHIA, PA. 
BRANCH OFFICES: 

PORTLAND, ORE. 
RICHMOND, VA. 
SAN FRANCISCO 

NEW YORK 
BOSTON 
ST. PAUL, MINN. 

WORKS: BURNHAM, PA. 

PITT-,IlURCU. PA. 
MEXICO CITY, MEX. 
LONDON. ENGLAND 
PARIS, FR.\NCE 
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-Trucks for Service-

ST. LOUIS-COMMONWEAL TH 
Cast Steel Trucks 

Built Like Locomotives 

Motor Truck-Equalized 
Cannot Get Out of Square 

Pin Connected Brakr.s-
Three-Piece Construction 

I-Wheels, Axles, Journal Boxes, Equalizers 
2-Side Frame--Transoms-Spring Plank 
3-Bolster With Side and Center Bearings 

Trailer Truck- Equalized 
Tried and Found Not Wanting 
Long Service \Vithout Repairs 
Easy Riding-Easily Handled 

Wrought Iron Eqvalizera, Special Steel Cast
ings and Carefully Finished Forgings insure 
long life. 

One-piece Frame 
and Transom 

No Joints or Connections to 
Become Loose. 

Maintenance Reduced to Re
placement of Wearing Parts 
Only. 

Frames Accurately Machined. 

ST. LOUIS QUALITY PRODUCTS 
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Do blind fuses 
save money? 

THE importance of a reliable 
fuse indicator has been amply 

demonstrated. 
Inexperienced or careless workmen 

frequently change an unblown non
indicating blind fuse (often throwing 
it away) and leaveLthe blown fuse in 
the circuit. The resulting time loss 
will ordinarily pay for a hundred 
indicators. 

There is no question of whether a 
Noark Indicating Fuse is blown or 
not. The reliability of the Noark 
Indicator has never been equalled. 

JOHNS-MANVILLE Inc. 
M•dison A\oenue at 4 at. Street, New York C i ty 

R ranchu In 57 Large Clllu 
ForCanada: C 1r1Ci1, ~cl1, ?\., ,, il l, (c ,, L 1d,, T c 1c r.to 

.JOHNS· 
MANVILLE 

ELECTRICAL MATERIALS 

Hale & Kilburn 

SEATS 

Alt St""I Seat 
Rattan Sprln,r Cushion 

Neatness 

Lightness 

Simplicity 

Strength 

and 

Lead the 
World 
in the 

qualities 
that count 

Stttl Srat 
J,lr;ht 
Weight 

No Costlier Than Others 

Write 
for 

Particulars 

Standard 
lntt"rnrbun 
Slf'('I Se11t 

Hale & Kilburn Corporation 
American Motor Body Co., Successors 

Works: Philadelphia 
NEW YORK CHICAGO WASHINGTON 

30 Church St. McCormick Bldg. Munsey Bldg. 

ATLANTA FRISCO 
Candler Bldr. • 71 First St. 
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Lowest Cost 

/ 

COMBINE 

'\ 
Tttt c;HAH,-[RCO JOINT 

Least Maintenance 
Lightest Weight 

Greatest Adaptability 
I C'fttalol:' complete with CD1'ln..erln1t data tent on requeet 

I ELECTRIC RAILWAY EQUIPMENT co. I CINCINNATI, OHIO f 
New York City, 30 Church Street ~ 

N,IUIIIIIIUlllllllllllfllllllllllllllll\lllllllllllllllllllllllllll!lflllllllllUllllll)IIIIIIIIIIIJIIIIIIIIIUlllllllllllllllllllllflllfllllllllllllllllllllltlii 

[
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-~:~<c,~ccT~~li- AMELECTRIC PRODUCTS I 
'i} i,V· '<\>✓, '?p ~ 
~ .tt ~~Ii/~ c;> ~ BARE COPPER WIRE AND CABLE § 

TROLLEY WIRE 

I WEATHERPROOF WIRE I i AND CABLE ~ 

I Res. U. B. Pat. Olllc• PAPER INSULATED -=-~:= 

GalT"Wf~ ~oitr~~ Steel UNDERGROUND CABLE 

I w,~::•::::; ELECT;::T:;:~ ;=_,=-I PHILLIPSDALE, R. I. 
Booton, lfl F•doral: Cblcuo, 112 W. Adams: Clnclnna11, Traction Bide; § 
New Yori<, UI B'wa,; Ban Fnnclsoo. Ill Howard; Seallle, lit lit AYe. Bo. E 

iBfflUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllllll~ 

UUIIIIIIUWIIIUIIRUWIIIUUWUIIIIWIWWllllllllUIIIIWIIIIIIIIUIIIIUIUIIIIIUIIIIIIIIIIIIIIUlll111WlWJllll11lllllllllllll~ 

~ 

I 
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ANACONDA 
Copper Wire 

Ill )1(J¼shington St., Chicago 

= 
1umu11111m1111111t111111mnnm11mnm111Armm1nnm111nm111111111111111111111111m111111111111111m1111111111111111111111111111111i 
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I 
I ; FLOOD CITY 

Rail Bonds and Trolley 

Flood City Mfg. Co., 

Line Specialties j 
:I .. 

Johnstown, Pa. ; 
IIIHIIIIIHUIIIIUHHIIIHIIHIIIHIIIHIIIIHIIIIIIIIIIIHllllllllllllllllllllllllllltllllllltlllfllllllllllllltlllllffll!tttlllllllllllttulltHlllllli: 

Electrical 
Wirea 

and 
Cablea 

JOHN A. ROEBLINC'S SONS CO., Trenton, N. J. ~ 
IUIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllll llllll llllllllllllllllllllllllllllllllllllllllllll ll;; 

":::~;~~~ii~~~if i~ii::;•~~'"""""i===-!======e 
Your best insurance against insulator breakage 

Hubbard & Company 
PITTSBURGH. PA. 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111,~ 
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~ use i 
~ the ~ 

I DOS~~~~ess Equalizer I 
You'll find good economy in apply
ing the Dossert Tapered Sleeve prin
ciple to all your electrical connections. 
You'll find many suggestions in the 
Dossert 15th Year Book on good 
wiring methods. 

Dossert & Co. 
242 West 41st Street 

New York, N. Y. 

111111uun11111u111111111111111111111u1111111111111111111111111111111111u1111111111111111111111111111111111111111111111t111111111111mmmtmru,111111111u 

j £f'1WC .S: · U. S. Electric Contact Signals !ii 
~~~~ · for 

,'j §~~ Slncle•tcack block••lcnal protection 
~ 8 Double-track apaclnc and clearance alpala 
.., • Protection at lnteraectlona with wyea I -<l>' ..,..,., "••-'• b> "'"" "~"n<Uoo -• 

~ ~~~ United States Electric Signal Co~ 
- Weit Newton, Ma,,, I 
~n1111111111111111111111111111111111111111111111111111111111111111ur1111111111111111111111111111111111111111111111111m11111H1n11n1mmnnmtm11nn11 

:,;1tllllltullllflllltlllfllllllltllllllllllllllllllllltlllllllllllJIIHIHIHIHHHIHIIIIIIIIHllllllltltllllllllllltlltllllllllllttlltllllllltllllllllllllllllllll.: 

I====- A~;~~;a;!~::~~;;s ~fii;J::~ -.:..,-=--;..,;~1
1

1 !=i==; 
NACHOD SIGNAL COMPANY, INC • 

LOUISVILLE, KY. 

5111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111um111111111111111111111111111111111111ti~ 
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Charies N. Wood Co., Boston ~ 
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§ AETNA INSULATION LINE MATERIAL ! 
E Third Rall ln1ulato,., Trolley Baeea, BIU'I>• and Wbeela. Bronze and I 
~ MJa]leable Iron Fron, Crosainp, Sect.Ion lnaulatora, Seellon Swltcbea. = 
§ ® Albert & J. M. Ander■on Mfg. Ce. ¼ i 
§ -, - 289-93 A Street, Boston, Mau. _ _ . II 
5 E■tabllabed 1877 
§ . ',. Branche-New York, 13a B'wa7. 
~ Pbilade?pbla, 429 Real Estate Truat Bldr. Chlcaro, 10S So. ~arbom St. iii 
E _ London, E. C. 4, 38-311 UJ>l)t!r Tbamea St. § 
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Imperial under ekclrlc railway. 

IMPERIAL Corrugated 
Riveted '®~~CULVERTS 

Under the more important stretches of track 
-where dependability ia the chief requisite 
- there you will find IMPERIAL Riveted 
Corrugated Culverts. Made of anti-cor
rosive Toncan Meta), they can be depended 
upon to give perfect service for ycan and 
yean. Those installed over fourteen years 
ago ahow no signs of ruating thru. 

IMPERIALS are made in all of the atand-
ard diametera. Can ahip within a few days 
after receiving order. Write for delivered 
prices. 

• The Canton Culvert & Silo Co, 
-Mfgra.-

Canton, Ohio, U, S. A, 
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;•······s··P·Ec'i'A1L111T1RAC1KW01R1111111111111111I 
Of the well-known WHARTON Superior-Desi 

andConstructio~ 

STEEL CASTINGS 

CONVERTER AND 

ELECTRIC 

FoRGINGS 

DROP, HAMMER 

AND PRESS STEEi. 

~ ., 
i WM.WHARTONjR.£.Co.,lnc .. Easfon. 
~ ( Sub.idiary of T aylor-Wlurton Iron & Stttl Co .• Hi~I, Bnd~e. N. J. I OR1G1NATORS OF 

~ MANGANESE STEEL IN TRAC 
J.-1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 
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j Transmission Line and Special Croaain1 j 

'I WR~:::~:-::·.~:!:.~.!~~.~::00 I 
ARCHBOLD-BRADY CO. !' 

Enirineen and Contractors SYRACUSE, N. Y. I 
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I 

American 
Rail Bonds 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDERED 
TRIPLEX 

Arc Weld and Flame Weld 

Send for new 
Rail Bond book 

I ~;~ican Ste~~~:!; 
;11111111111111111111111111111111111111111111111111111111 111111111111111111111111111111111111111111111u1111H111111111111111111111111m11u1111 
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l • 
I 

FFICIENT 
RAIL BONDS 

CO NO MI CAL 

THE ELECTRIC RAILWAY IMPROVEMENT CO, 
CLEVELAND, OHIO 

" F,11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111tttnu11m 

l'''''''''''''N1AS1H1V1'i:LE111T1i1E111C01M1P1ANY 
; Cross Ties: \Vhite Oak, Chestnut, and Treated Ties. I Prompt slii~;:n;i;:c! :!;\wn stocks. 
~ Headquarters--Nashville, Tenn. I A. D. Andrews, Terre Haute, Ind., .Representative. 
~11111111111111111111111111111111111111111111111u11111111111111111111m1111111111111n111111111nn111111111u111111111111111111mn11t1tt11um 
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I ·'i;~~~~~! 
~ • New York Washington Chicago St. Louis 
5 San Francisco 
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THE INDIANAPOLIS SwrTcH & FROG Co., SPRINGFIELD, Omo ! r 
I Indianapolis Economy Products That Make Dollars "Grow" I 
j1- Indianapolis Solid Manganese: Indianapolis Welding Plates: !==== 

Frog-s. Crossing-a, Mates and Tongue-switches. Super-quality Eliminate "Joints" and "Bonds" In Street Track. Hlg-her In 
material, Par-excellent desig-ne. Gives many livee to one, of Streng-th and Conductivity than the unbroken Rall. Inetalled 

i oSrTdlnO·RaEryD bcoynleNtrn0 IActioNnA.PaOnLdlSwWheELn 0w1oNrnG. down, CAN BE RE· according- to lnetructione. have proven THOROUGHLY DEPEND• -==_=_ 

ABLE, during- 10 YEARS. of ''Time and Uasire" TEST. Ex
tensively used in 48 STATES and COUNTRIES. Recog-nlzed 

[ndia11apolis Electric JV elder: as paramount JIIAINTENANCE ELl!lll:SATORS. = 
Efficient, Rapid, ECONOMICAL, Durable. Price. $2.00 (per / d" J" 1" Jd" S J" § 
day for three hundred daye) thoroug-hly dependable every day n ,anapa IS re 1ng upp ,es: ~=========' in the year, upkeep about 75 cents per month. LAST A LIFE CABLES, HELMETS, LENSES. CARBONS. 

TDIE. Turntables: 
l11dianapolis Weldi,,g Steel: Ball-hearing-, for ash-pite, etorag-e yards, etc. 

Flnxated heat treated Metal Electrodee, insure Uniform De- I d" 1· "E ., p d 
pendable Welds that are from 75 per cent to JOO per cent more n ,anapa IS 'conomy ro ucts ~ 
efficient, than the "MELT," from the eame Hig-h Grade baetc are Pre-eminently "Money Savers." YES-"Money Makers" for ii: 

;; stock, untreated. Electric Railways. ~ 

Ln1Hm11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111nmJ.: 
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THE BABCOCK & WILCOX COMPANY 
85 LIBERTY STREET, NEW YORK 

Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers 
of continuing reliability 

BRANCH OFFICES 

BOSTON, 49 Federal Street 
PHILADELPHIA, North American Building 
PITTSBURGH, Fam1ers Deposit Bank Building 
CLEVELAND, Guardian Building 
CHICAGO, Marquette Building 
CINCINNATI, Traction Building 
ATLANTA, Candler Building 
TUCSON, ARIZ .. 21 So. Stone Avenue 
FORT WORTH, TEX .• Flatiron Building 
H ONOLULU, H. T., Castle & Cooke Building 

WORKS 

Bayonne, N.J. 
Barberton, Ohio 

since 1898 and of Chain Grate 
Stokers since 1893 

BRANl:H OFFICES 

DETROIT, Ford Building 
NEW ORLEANS, 521-5 Baronne Street 
HOUSTON, TEXAS, Southern Pacific Buildin&' 
DENVER, 435 Seventeenth Street 
SALT LAKE CJTY, 705-6 Kearns Building 
SAN FRANCISCO, Sheldon Building 
I,os ANGELES, 404-6 Central Building 
SEATTLE, L, C. Smith Building 
HAVANA, CUDA, Calle de Aguiar 104 
SAN JUAN, PORTO RICO, Royal Dank Buildin&" 

=· 
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I High-Grade Track 
Wo.rk 

(11UIIIIIIIIUUIIIIIUullllllllJllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll11Ulllllllllllllllllllllllllllltlllllllllllllllllllllllll~ 

C : 

; BARBOUR-STOCKWELL co. I 
!a 205 Broadway, Cambridseport. Ma... 5 I E■tabliabed I 858 i 
~ ! 

SWITCHES-MA TES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 
HARD CENTER AND MANGANESE 

CONSTRUCTION • 

5 Manufacturer■ of il 

_ !=====-:== S:::::lc:::~g:,o;w~t:::t a::i!::::s 
1

_==!==; 

Turnouts and Cross Connections 
Kerwin Portable Croasoven 

! Balkwill Articulated Caat MansaneH Cro11iq1 I 
New York Switch & Crossing Co. 

Hoboken, N. J. I 
LntHIIIIIIIHlnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli 
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RWB DYNAMOTORS 1 
FOR 

CARBON ARC RAIL JOINT WELDING 
CARBON ARC RAIL BONDING 

CARBON and METALLIC ARC GENERAL WELDING 

; 
I 

Rail Welding and Bonding Co., Cleveland, O. ~ 
tttHllllflll1111111111111111111111111111111111flllllllll111IIIIIIIIUIIUIIIIIIIIIIIIIIIIUIUIIIIIUIIIIIIUlllfllllllllllllllllllllllllllllllllllllllll'F. 
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i Nelsonville Filler and Stretcher Brick I 
i for T Rails I 
i Makes permanent, light, level pavement 1 
~ with a minimum of paving repairs. f 
ii: i ! The Nelsonville Brick Co. i 
§ Columbua, Ohio j 
!11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n11111111111m11111m111tllUUlltllUUUUta9 

"FOSTER"'~SUPERHEATERS 
A neceasity for turbine protection, enlPJle cylinder eco nomy and utilization of superheat for all itt benefitt 

· POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK. 
lloecon Pbl!Mlelpbla Pttt.tbUJ'l'h Kan■aa Cit, Dallaa t.'htcuo San J'rane!ICO Lolldoa. .... 
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Every Little Movement 

of a heavy piece from car 
to platform, from plat
form to truck, from one 
department to another
takes the efforts and time 
of well-paid men. A Ford 
Tribloc cuts down the _ 
number and expense of 
such operat ons, by lift
ing, carrying, and lower
ing weights up to 40 tons 

easily, sw~ftly, and 
securely. 

Write for particulars 

FORD CHAIN 
BLOCK COMPANY 
2nd and Diamond Sts. 

Philadelphia, Pa. 
Overseas Representative : 

ALLIED MACHINERY CO. 
OF AMERICA 

51 Chr mbera St., New York 

220:l-D 

" 
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Consider what you actually pay [or In lnsulallng varnish. Wbat 
per cent is basic material, what la benzine, spirit or other 1olvent? 

Se,: o ur page in the March 18th /Hue! 

The Sterling Varnish Co., Pittsburgh, Pa. 
~llllllllllllllll llllllll lll llllllllllllllllllllllllllll l llllllllllllllllllilllllllllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJllllllllllr: 
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§ BUCKEYEJACKS § 

=
:=='- hig~:::d~:~k:~:;a::kan~:~r d:~ks. =,.j=_~ 

Alliance. Ohio 
r.1111111111•-.1111111111111111111111111111111111111111111111111111n11111111m1111111111111111111111111111111u1 111111111111111111111111111111111111111n11111111i 

illlllllllllllllllllll lllll llllll llllllllll lllllllllll llllllllll l llllllllll llllllllllll lllllllllllllllllllllllllllll llllllllllllllllllllllllllllllllllllllllltllllllL 

E ~ 

-

i===: Au ~:~e0!e!:~:ut81o:! ~~:~~~!:. C~:n::!a!~r i===== 
1lll di1fer only In magn.llude: am.all orders command our utmost 
care and aklll Just aa do larre orders. CAMERON quali ty 
r.ppllee to evel'J' coll or eermeni tbat we can make, ae well as to 

Ei ~eJ'J' commutator we build. Tbal'a why so many electric rail- E 
~ w117 men rely absolutely on our oame. ~ 

j Cameron Electrical Mfr. Co., Ansonia, Connecticut i 
a11111111111111111111111111111111111111111111111111111111111111111 111111111111111111111111111111ur1111111111111111111 111 1111111111111•::.1111111111111111111111111.:': 

!!ltlll llllllllllllll lllllll llllllll ll lll lllllllllllllllllllllUIIIIIIUllillHIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIP.• 

I Williams' Superior i 
I Drop-Forged Clamps I 
= 11 Patterns, in a ,-

wide range of sizes, 
f or every clamping 
purpose. 

DROP-FDRGINGS 
often cheaper than castings 
- _always far superior -

J: H. WILLIAMS & CO. 
"The Drop,Forolno People" 

BROOKLYN BUFFALO 
143 Richards St. 143 Vulcan St. 

CHICAGO 
1143 W. 120th SI. 

:i11111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ru••11111111111111111111....J 
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I RAILWAY MOTOR BRUSHES I 
I \~:;3:Ez:=; i I . 
= Grade 203, produced by research and proved by test, the 

=:===-

=============_~- most satisfactory and lowest cost-per-car-mile brush obtainable for A. C. commutator type railway motors. O ne of a 
series of standard railway motor brushes. 

COLUMBIA BRUSHES 
COSJA~~}~.f~~oN c~~;~?N~~ER i, __ ~ 

CLEVELAND, OHIO SA N F RANCI SCO , C AL. 

[,1111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111J. 
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The ftelds or usetulnesa tor Bakellte-Dilecto are many and nried becauu, or 
its eupertor merit over matert■ II beretotors avallable lo 1heeta. tubes or rod1. 
The eJ:ceptlooal qn■Utles or Bakelit&-Dil ttto are utis tylna electric rallwar1 
■11 ove,r lhe country. lnvesttgale. 

The Continental Fibre Co., Newark, Delaware 
Branch Offices: 

CHICAGO, 332 S. ll lchlgon Ave NEW YORK, 233 Broadway 
Pillsburab Offloe, 301 F ifth Ave. San Franchoo Offlco, 75 F remont St. 

Lo, Angele■ Offloo, 411 S. Main St. 
CA!-IADUN OFFI CE, 89 Wellinston St., W., Toronto, Ont, 

ff11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t111111111111111111111111111111111111111111111111111111ttttnllNllltC 

r=""~""i[~'j:"'OO"'"OO""'""""'M"'["M'"''~""~"'.'00'-~ 
! "°'"'"'mO!H, ms. u. •• "1. s 
! Electrical Machinery, St~am T'!rbines,. S te am Engines, I 
!ii Condensers, Gu and O,J Engines, A,r Compreuors, 
~ A~Bnb, 
J:iUllllllllhllffllflltUIIIIIIIIIIIIIIIIII IIIIIIIIIIIIJIIIIJIIIIIIIIIJIIIIIIJtllllllllllllllllllllllllllllllllllll'IIIIIIIIIIIIIIIIUllllllllllllllfllllttfflUNt: 
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llilN Jt:.RRYTYl!IU~ 
flNIIIIIJIIIIIII Y/lllllldllllJI/JPI. J'AHUiC~W¥1M la,. 

I For Driving Your Auxiliaries 
~ TERRY STEAM TURBINE CO. 
~ Hartler4, Cooo. 
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' POSJTIOXS VACANT-Business Opportuni
ties and other undisplayed ads, 8 ceols 
a word, minimum $2.00 an Insertion. 

POSITIOXS WA'STED-Evenin:r w or k 
wanted. lutorinr and other undi•Played 
ads o! individuals lookinr !or emplo:r
menl. 4 cents a word, minimum 76 cents. 
payable In 1uh'ance, 

POSITIONS VACANT 

r•:XGTXE:IcR of maintenance of way wanterl 
by <'lty property in Middle West; young 
graduate civil engineer with some prac
t ica I experience preferred. P-4 12, Elec. 
ny. Jour., Leader-News Bldg., Cleveland. 

l'OSITlOX OJlt'n for superintendent over
hl•ad lines. ,\ man with some knowledge 
of electrical engineering desired. Must 
b., familiar with A.C. and D.C. and 
u11<lerstand maintenance of block signals. 
l'-415, Elc·c. Ry, Jout·nal, Old Colony 
Biel~ .• Chicago, Ill. 

RAILWAY o\'erhead ilne foreman wanted. 
Location. eastern Pennsylvania. Must 
be capable and able to handle entire 
o\'erhead railway line work. Applica- . 
tlon wlll not be considered unless fully 
qualified. State salary and send refer
ences. P-411, Elec. Ry. Jour., Real 
Estate Trust Bldg., Phlla. 

.,;1,:VERAL ell'Ctrlcal draftsmen wanted by 
large col\struction firm building power 
stations in Central West, will pay from 
fiftcl'n to twenty-one hundred dollars !or 
nwn with experience in electrical design 
In connection with power stations accord
ing to abfilty. Address, giving age, edu
ca Lion, experience and salary expected. 
1'-416, Elec. Ry. Journal, Old Colony 
Hl,lg., ,Chicago, Ill. 

POSITIONS WANTED 

8lTP~;IUN'T8XDgXT of transportation 
with 17 years' experience on large city, 
suburban and Interurban properties, d c 
slr~s a change, very successful In. han
clling cmployes and public relations; fully 
rapable of taking OYer details of trans-
1>ortatlo11 or any property and producing 
r,•sults. High grade references, personal 
rc>a~ons for dl'slring a change. P\V-417 
r,;ft,r. HY. Journal, Old Colony Bldg., Chi: 
cago, 111. 

ADD 5 WORDS for box number ln undiJt.. 
pJsyed Ml• 11 replies are to any o! our 
offices. There Is no ext.rs charre for 
!orwardinr l'el)lies. 

DISCOUNT OF 10% if one payment Is 
made in advance for 4 <'Oosecullve ineer
llons o! undisplayed ad. 

ADS L" DISPLAY TYPE-Space ls sold by 
the in~h (30 ln. lo a pare), the price 
dependinr ullOn total apace uoed within 
" year, some space to be uaed each iseue. 

RATE PER TNCO !or sda fn display space: 
1 to S In., 14.50 10 In. 15 to 29 In., U.U an In. 
4 to 7 In., H . 30 on In, 30 to O In., II.If u, In. 
8 to 14 In., 14.J o on In. IO to 99 In., rs. fl an In. 

39 

:"tllllllllh,11t 111,,,11 111111111 11111u111111111111111111111111111111111111111111Htllllllllllllllllltttllnt1"•lft1IIIUNlllllllllllllllllllhllt1IIIIIIIIIIIIIIIIIIHlllltlllllllllllltllUtlllftHIIIIIIHOtH~•1t111;; 

I ROTARY CONVERTERS j 
~ 1-t:~. ~v •• ~~~·:~!::i~~~";4•0U~r.01t°t~:~!1;,.!!~.'°!l:. !wfohg:aorcLolls D.C., m r.p.m., with 2-m 
~ 2-300 kw., Stanley, 3 phue, 25 cycle, 360 volts, A.C., 600 volts, D.C. : op,ed ~00 r.p .m., romplele, 

:

===,,,=,,,=,,,·, with sull1ble transform ers, &lso paneb . 1-300 kw., \VesUnghou,e, 3 phase. 60 r,cle, 370 volts, A.C •• 575 volls D.C., 800 r .p.rn. 

MOTOR GENERA TOR SETS 
2-1001 k,r., Gener1l Elettrle SJnchronou1 Motor Generator Sell, each conshtlns of 1-1101 kw., 618-

voll, typo ~!PC, 514 r.p.m., D.C. generator, and 1-1400 kn., 3 phase, eo eycle, 2300/4011 volt, 
514 r.p.m .• synch. motor. 

~ Tranaformera ol ~very voltage (or both 2S and 60 cycle. i I ARCHER & BALD~~~;.~:c;;,!~!,!-~':,:!Y St., New York City I 
=,111t111111111111u1111111111111111111t1f1U•OUIIIIUtllllllllflll"ll ♦llllflNNUIIIIIUf11fUllllfllfll ♦lfflfllfHllllflUIUHlllllflllHIIUlllflflllllfllllllllUlllfllll.. •11111111111n1111u11HUltlfllfllU .. ::; 
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FOR SALE 

MERRY-GO-ROUND 
in good operating condition 

slso tenL to cover same. 

The Kingston, Portsmouth & Cataraqui 
Electric Railway Company 

K in gston, Ont. 

~ 111111111111111111111111111111n1111111;~•;•11;:~•;1111111111111111111u11111111,11111111u .. 

!_!,'·= H~1~~e~!~~ES 
31-Second hand. 

'l'Jt,\~SIT EQt.:'INIEXT rO)ll'.\:0. \' 
i 501 Fi!lh A venue, New York 
r...111Ullflllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllll, 
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FOR SALE AT A SACRIFICE 

WEL ;t~~~;;;~;:'RION I,,,,,_ 

Rcplacc:s a Band of about 15 piccc:s 

I TH~y8~STP~~~~tl~~ ::: KS I 
! :::~:;;::~;;.;t:::::: I 
~n1111n11n1111i,11rn1111r11n1111111111i,11n1111111111111111tllllHlllllllllllllllllllllllllllllllllloJ 

~ 11n111111111111111111111111u111111111;~;";:;111111r11111111n1111111111111111111111r~ 

I SECOND HAND CARS ~=,_· 

\ruck■ and motore 

ELECTRIC EQUIPMENT CO. !,_ 

Commonwealth Bid&'., Phlla. Pa. 
;,lltlllllNlllllllllllllllllllllllll"Nllllfllllll"NIIIUllllllllflllflllUlllfffllllltllffNllllollffr. 
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i ~ 
i i 
i ~ 

I The Searchlight Advertising in This Paper ; 
i : 
i is read by men ,vhose success depends upon thorough kno,vledge of means to an end-whether it be the sccur- I 
i i 
i ing of a good second-hand i:,iece of apparatus at a moderate price, ur an expP.rt employee. E 
i ! 
.; i 
! ~ 
i : 

i ~ 

i THE BEST PROOF I 
i i ! of this is the variety of this journal's Searchlight ads. Without a constant and appreciable demand for ~ 
j such machinery or services, by its readers, the market place which these advertisements represent could not I 
I exist fo r any length of time. Are 11c>11 u~ing the Searchlie;ht Section? j 
i i 
i i 
i i 
J r· I 
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WHAT AND WHERE TO BUY I Equipment, Apparatus and Supplies Used by the Electric Railway Industry with 
Names of l\lanufacturers and Distributors Advertising in this Issue 

Advertlelnr;, Street Car 
Collier, Inc •• Barron 0. 

Air Recelvrre & A flercoolPrt< 
Ingersoll-Rand Co. 

An•hore, Gri7 
Electric Service Sup. Co. 
Ohio Brass Co. 
Weatlo1rhouse E. & llf. Co. 

Armalure Shop Toola 
Elec, Service Suppllea Co. 

Axle• 
Bemis Car Truck Co. 

Cambria Steel Co. 
ldldvaleSteel & Ordnanee Co. 
St. Louie Car Co. 
Standard Steel Works Co. 

Axlre, Car Wheel 
Bemis Car Truck Co. 
Brill Co .. Tbe J. G. 
Standard Steel Worke Co. 
Wcellnshouse E. & M:. Co. 

Axle Stralghtenrrs 
Columbia llf. W, & llf. I. Co. 

Babbitt Met.I 
Ajax MetaJ Co. 
More-Jonea Br. & Metal Co, 

Babblttlnr: Devlen 
Columbia M. W. & M. I . Co. 

Badgn and Bottone 
Electric Service Sup. Co. 
Intemat'l Register Co .. Tbe 

Batterle1, Dey 
National Carbon Co. 

Bearln,:e and Bearlnr: Metal• 
Ajax Metal Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. 1. Co. 
General Electric Co. 
More-Jones Br. & Metal Co. 
St. Louie Car Co. 
Weatlnr:houee E. A M. Co. 

Bearlnr;e, Center and Roller 
Side 

Stucki Co., A, 
Brlla and Goop 

Brill Co., Tbs J. 0. 
Columbia M . W. & M. I. Co . 
Coneolldated C81'-Beatl.D1r Co 
Electric Service Sup, Co. 
St . Louie Car Co, 

Bendero. Rall 
Rallwa7 Track-work Co . 

Bollen 
Babcock & Wllcoi: Co. 

Boller Tubee 
Cambria Steel Co. 
Midvale Steel & Ordnance Co. 

Bond Teater• 
American Steel & Wire Co. 
Rall Weldina' A :Bolldlas Oo. 

Bondlnr: Apparatu 
American Steel.& Wire Co . 
Electric Railway Improve

ment Co. 
· Eli,ctri~ Service Sop, Co. 
Iod.ianapolls Switch II, Frog 

Co. 
Ohio Brase Co. 
Rail Weldtnr 6 Bondlu Oo. 
Railway Tnlek-work Co. 

Boodo, Rall 
American Steel & Wire Co 
Electric Railway Improve-

ment Co. 
Electric Service Sup. Co . 
G<-nnal Electri" c,, . 
Indianapolis Switch II, Frog 

Co. 
Ohio """"" Co. 
Rall Weldlnr: A :ac,af;lq Oo. 
Wp•lln1hnu•e E, A M. Co. 

nook Publlshpre 
McGraw-BIil Book Co., Inc. 

Braekl'le and CrnN Arm, 
(ll"" aloo Polea, TIN, 
Po•ta. f'te.) 

Bate,, Exp. Steel & Tr. Co. 
Jl!lectric R:, . EQu.lp, CO. 
Electric SerYlce l!op. CO. 
Hubbard & Co. 
Ohio Brue Co. 

tin•~ AdJn•~n 
National R:, . Appliance Co. 
Weetlnahouee Tr. Br. Co, 

!Ira·• IUinH 
Amer. Br Shoe I, l'drJ'. Co. 
Barboor-St,,,.kwell Co. 
Beuil1 Oar Tru~k Co, 
Brill Co .. The J G. 
Colombia M W. & M, I. Oo. 
81 Looi• Car Co. 

Bra•""• R1'11k• 87ot.enu, and 
Rni•• rartl • 

,llH•-ChaJ_,,.. Jffs. Co. 
B•ml1 Car Tru~k Co. 
Brill Co .. The J. G. 
Columbb llf. W, & M.'. I. Co. 

General Electric Co. 
Johns-Manville, Inc. 
Nauonlll Hral<e Co. 
Safety Car Devices Co. 
St. LouJe Car Co . 
Weollntrhouae Tr. R•. Co. 

j Brase & Bronze Produels 
American Copper Prod. Corp. 

BrooDUI, 'l'Tack, Steel or Rat.
tan 

Amer. Rattan & Reed Mfc, 
Co. 

Brushes, Carbon 
General Eledric Co. 
Jeandroo. W. J. 
Le Carbone Co. 
National Carbon Co. 
Westlntrhouse E. & M. Co. 

Brashes, Graphite 
National Carbon Co. 

Bru•hes Wire Pnromatlc 
I ngersoll-Raod Co. 

llntsh Roldere 
Anderson Mfr:. Co., A. & 

J , llf. 
Columbia M. W. & 1\1, I. Co. 

Bue n11r• 
American Copper Prod. Corp. 

Dnef'a, l\lotor 
Brill Co .. Tbe J. 0. 
Republic Truck Salea Coro. 

Boehln~ 
Nat'! Fibre & Ioaulatlon Co, 

nu•hln~. °'"" Hardened and 
Manganetkl 

Bemta Car Truck Co. 
Brill Co., Tbe J. G, 

Cnhlrs (See WI...,,. and 
Cableo) 

Carbon Dronhee (Soe Bntthee. 
Curbon) 

Car Llghtlnr: Fl.xtoreo 
Elec. Semce Soppllee 

Car Panel SBf Pt7 llwltehH 
Consolidated Car Beat log Co. 
Weetlnghou"'! E. & llf. Co. 

'!,~;_ie:!~r;'f. Steel Car Co. 
Can, Paasencer. FreJcbt. 

Expree1,. etc,. 
American Car Co. 
Brill Co., Tho J. 0. 
Cambria Steel Co. 
Kohlman Car Co., 0, C. 
MldvaleSleol & Ordnance Co. 
National R:,. Appliance Co, 
St. Louie Car Co. 
Wason Mftr. Co. 

C11ro, Second Hand 
Electric EQUlpment Co. 
Traoelt l!lQUlpmen\ Co. 

Oare, S'elf-Propelled 
G!'neral Electric Co. 

C11etln,:a, Braaa. Compo1IU00 
or Copp,-r 

Ajax Metal Co. 
Anderson Mfg, Co., A. & 
J.M. 

Colombia M W . & M I . Co. 
More-Jone• Br. & Metal Co. 

CRstln,:e, Ora7 Iron and 
SIPPI 

Bemlo Car Truck Co. 
Columbia M. W. & M. I. Co. 
St. Loul9 Car Co 
Standard Steel Works Co. 

Ca•tln,re, Malleable and 
Braoo 

Amer. Brake Shoe A J'dry, 
Co. 

Bemlo Car Truck Co. 
Colombia M. W. & M. I. Co. 
St. Louie Car Co. 

Calchera and RelrleTl!ll'8, 
Trnlle7 

Electric Service Sup. Co, 
Ohio Brau Co. 
Wood Co .. Chae. N . 

OatenU7 Onaa&n ..... 
Arcbbold-Brad7 Co. 

Clrrrilt Dreakrra 
Cutter Co. 
Geoeral Electric Co. 
Wet1tln1rhmu1e E . & 1\1 Co. 

Clam P■ and Conneetoro for 
WlrH and O,blH 

Anderoon Mfr:. Co.. A. & 
J . M. 

Doeaert & Co. 
E'le<.'lrlc Ry. EQolp, Co, 
Electric SPrvl<.'t' Sop. Co. 
Gi-nl'l'al Electric Co. 
Hubbard & Co, 
Ohio Brase Co. 
Wesllnghoooe E. & Jf, Co. 

CIMtnero and 8 o r a p e r -
Track (See al.a Soow• 
Plow,, S w e e p e r • and 
Broomal 

Brill Co .. The J, G. 
Ohio Brase Co. 

Cro1nln11•, Fror: and Switch 
Wharton, Jr .. & Co., Wm. 

Crooslor:1, Track (SH Track, 
Spoc,ial Work) 

Crnoh~ra Ro•k 
Allle-Chalmen Mfr. Co. Cloltera and Socket• 

General Electric Co. Culverts 
Coal and Ash Handling (See Canton Culvert & Silo Co 

CoO\·e:,lnir and Hol1Uo1: Curtatoo ud eu,t.alo l'h• 

Co~ia~~~~~~ and Wlndlos ~:lts.~~c:-s~i,. Co. 
llla<hlou Morton Mtg. Co. 

iY~~~lase~,!·s~:.·io~· St. Looi• Car Co. 

Collo, Annatoro and Field °}'~~~Manville, lric. 
~~~':'a~laEf:ct,;vc t~• I. Co. Dealm' llla<hlnery 
Westinghouae E. & M. Co. Archer & Baldwin 

Coils, Choke and Klcklor; Electric EQulpment Co. 
General Electric Co. I Dffl'11lllni;: Devices (See aleo 
Westinghouse E. & llf. Co. Track Work) 

Ooln-Countlni: lllaehloet I Wharton, Jr , & Co., Wm. 
Electric Service Sop. Co. Destination Slr:ns 

%~~i~·•F~ri:~e; ~~ Tb.a ~~:.'A~13s~:·fu:.·i;,~0-
Comruotntor Slotten D,terth•c, Sen-Ice 

Electric Service Sup. Co. Wiab Service. P. Edward 
General Electric Co. Dni:s. Lathe 
Westlogbouse E. & M. Co. Williams & Co •• J. H. 

c~n~:acr1~~eJ~nlo?0 ... 1-

Commotatore or Pllrta 
Cameron Elec'I. Mfr:. Co. 
Columbia M. W, & M. I. Co. 
General Electri c Co. 
Westtor:house E. & M. Co. 

Compressorl"I, Air 
Allis-Chalmers Mfg, Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Weetlnghouec Tr. Br. Co. 

Compree•ore, Air. Portable 
Ingersoll-Rand Co . 

Con•rete Relnforclor Ban 
Cambria Steel Co. 
llftdv ale Steel & Ordnance Co. 

Condene,rn1 

~!.~!~~ .. i.'l'~~f,:dtf.;, Co. 
Ingerooll-Rand Co. 
Wo,suncnou"" .i,:. & M. Co. 

Oonneclon, 1-olderloea 
Dossert & Co. 
Westlnchou"" E, & M. Co. 

Connecton, Trailer Oar 
Coneolldated Car Bcatl.Dc Co. 
Electric &ervice Sup. Oo. 

Controllrra or Part, 
Allle-Cbalmero Mfr:. Co. 
Columbia M. W, & M. I. Co, 
General Electric Co. 
Westinrhonae E. & llf. Co. 

Controllrr Rei:olaton 
Electric Semce Sup. Co. 

Controlllo,r S7atemo 
G<,unal Electric Co. 
Weellnrhouae E. & llf. Co. 

Convert"'8, Rotary 
Allle-Chalmora Mfs. Co. 
Gi,neral Electric Co. 
Weotlnr:houae E. & M. Co. 

Conn:rlns and BolatlDK Ma
r.hln,r7 

Columbia M. W. & M. I. Co, 
Cn111>er Prodorta 

American Copper Prod. Corp. 
C-opper \VI re 

Anaconda Copper MI.D. Co. 
Cord Adta■t.-n 
Nat'l Ftbrtl A Innlatlela Oo. 

Cord, Brit, Trolley. Jtesl•ter, 
et•. 

Brill Co .. Tbe J. G. 
Electric Service Sup. Co. 
Internal 'I Regieter Co., The 
Roebllns'• Sona Co .. J . A, 
Samac,n Cordage Worn 

Cord Connector■ and Coop. 
1.-ro 

Electric Service Sop. Co. 
Sam100 Cordace Works 
Wood Co .. Chu. N . 

('oaplien, Car 
Brill Co .. Tbe J. O. 
Ohio Brus Co . 
Weetlnghouee Tr. Br. Co. 

Cranf'e 
Allla-Chalmer11 Ml,r, Co. 

~n•• Ann• l!'lt-• RnM'kete) 
C'rnllMllnr FnnndRtlnn" 

International Steel Tie Co, 
Co. 

Cro••ln1 Mon,rnneee 
Indianapolis Switch II, Frog 

Co. 
Or,,etr!nr f'llr:n11l1 (See 8~

na1-. Croeolns) 

Door Oprrntlng Devleet 
Coo. Car Beating Co. 
Nat'! Pneumatic Co. lric. 
Sa.let:, Car Devices Co. 

lloors nnd Door .Flxtoree 
Brill Co., The J . O. 
Gimersl Electric Co. 
Hale &:. Kilburn Corp. 

Doors, Folding \"eallbole 
Nat'! Pneumatic Co., Inc. 

Draft Riggio,; (See Cooplero) 
Drills Rock 

Ingersoll-Rand Co, 
Drlllo, Tra•k 

America.a Steel & Wire Co. 
Electric Service Sup. Co. 
lngereoll-Raod Co. 
Ohio Braas Co. 

Dryen. Sand 
Electric Service Sop. Co. 

Eli,clrlcal Wire• and Cableo 
Amer. Electrical Work• 
American Steel & Wire Co. 
Roebllog'1 Sooo Co .• J. A. 

Electrodes ,furboo 
Ind.iaoapoll• Switch II, Frog 

Co. 
Elt•clrodee, Steel 
Indianapolis Switch II, Frog 

Co. 
Enr;lneera, Consoltloir, Con• 

AIJll':J!n~ •c:. or:.tlo1 
.Archbold-Brady Co. 
Arnold Co., Tbe 
Beeler, John 
D117 & Zimmermann 
Enrel & Ben11l1r, Inc. 
Feustel. Robert M.'. 
Ford, Bacon & Da-ria 
Gould, L. E. 
Hemphill & Welle 
Bolet. Enr:leh&rdt W. 
Jackson, Walter 
Panone, Klapp, Brinker-

hoff & Door! .. 
Riebe,-, Atoort s. 
Sandel'IIOo & Porter 
Smith & Co .. C. E. 
Stone & Webete!' 
White En,:!oeerinc Corp., 

The J G. 
Witt, Peter 

Enirlnes, GBB, 011 or Steam 
Alli•-ChaJm..,.• Mfs. Co. 
Ingersoll-Rand Co. 
Weottor:houee E. & 1\1, Co. 

Faro BosN 
Cleveland Fare Boll Co. 
Jobo900 Fare Box Co. 
National R7. AppJl&nce Co. 

Fl-nee 
Cambria Steel Co. 
Midvale Steel & Ordnuice Co. 

Fen<'ft, We..-en WINI an4 
Fffico Po•lo 

American Steel & Wire Co. 
F,nd,n and Wh.,..I Gna.r41 

llril! Cn. Th• J O. 
CleTeland Fare Bo:11 Co. 
Electric Ser-rice Sop. Co. 

Flbrp and Flbr, Tuhlos 
C<>ntloffital l"lbre Oo. 
Johne-111 an ville. Inc. 
Nat'l l"lbrw A lllaulatlen Co, 
Weatlnchouee E. • M. Co. 

Field Coll• (Boe Colla) 

Fire Extlni:ol•her• 
Johos-Manvllle, Inc, 

Floodllghla 
Electnc Service Sup, Co. 

Floortns Compaelllon 
Amer. M.a.ou Salet7 TNall 

Co. 
Johns-Manville, Inc. 
Western Electric Co. 

Floor Plate,, 
Amer. Abrasl•e Metala Oo. 

Forr;tnira 
Cambria Steel Co. 
Columbl11 Ill, YI'. & If I, 0.. 
Midvale St~ & Ordnance Co, 
Standard Steel Works Co. 
WUllamo & Co .. J, B. 

Frop, 'l'Ta<k 
(Ste 'l'Tack Work) 

Funnel Cantlog1 
Wharton. Jr .. & Co •• Wa 

Foees and Fooe Boxea 
Columbia M. W, & llf. J, Co 
Consolidated Car HcaL!os Co 
General Electric Co, 
Johns-Manville, Inc, 
Weslinghou•e E. & M, Co 
Williama & Co .. J. H. 

Yu•••• RPIIIIHble 
Columbia M. W. & M. I, Co 
General Electric Co. 

Gai:ro, OJI and Waln 
Ohio Brass Co. 

Gasket• 
Johns-lllanville, Inc, 
Power Spe<,lalt:, Co. 
Weetinghou8" Tr, Br. Co. 

Gos-Electric Caro 
General Electric Co. 

Gne Prodne~r• 
Westinghouse E. & M. Ce 

Gates, Car 
Brill Co .. Tbe J. G. 

Goar Blanke 
Csmbrla Steel Co. 
Midvale Steel & Ordnance Co 
Standard Steel Works Co, 

Gear CaoH 
Columbia 14. W. & llf. J. Co 
Electric Se"lce Sop, Co. 
Westinghouse E. & M. Co 

Gt!ftra and Pinion• 
Bemio Car Truck Co. 
Columbia M. W. A M. I. Ce 
Electric Semce Sop. Co, 
General Bleciric Co. 
National R7. Appllanee Co 
Nuttall Co., R. D. 
Tool Steel Gear 6 Plnloa 

Co. 

G~~~i°IJi::f:tc 'l::•l:leelrlt 
Genera tore 

Allis-Chalmere Mis, Co. 
General Electric Co. 
Weotinghou■e E. & If. Co. 

Gor;glee, E,-"'1 
lridJanapolia Switch 

Co. 
Oons• (See Brite and Ooap) 
Orffl... (See Lnbrleant■) 
Grlnd,ro and Grlodlns 8•p-

pllee 
lndJnnapnlle Switch 

Co. 
Rallway TrM:k-worlt Ce. 

Grlodlnc Bln•k• and 'Wbeell
Rallwa,- Track-work Co, 

O~~t~cTre~7ce Sup, Co. 
Ohio Bra•• Co 

nan,mrra l"Dromntlc 
Ingeraoll-Rand Co. 

Harp•, Troll•:r 
Anderaoo Jiffs. Co .. A. 
J. llf. 

Electric Semee Sup. Co. 
More-Jones Br. & Metal Co 
Noltall Co .• R. D. 
Star Braee Worlta 

Readllshte 
Electric Semce Sop. Co. 
G<meral Electric Co. 
Ohio Brau Co. 
St. Lou.lo Car Co. 

n .. t•u, <'ar nr.J,,trl•) 
Consolidated Car Heatln&' o.. 
Gold Car Beat1nr • LJsll&-

log Co. 
National Ry, Appliance Ce. 
Smith Beater Co .• Pela' 

DMtrro, Car. lint A.Jr aa 
Water 

Smith l!•ater Co.. P
DMlf'n, Car (Mton) 

Electric S,.mc,, Sa_p. C.. 
Smith Bealer Co .. Peter 
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· ln:;;~~::al '======-

fypeR-10 

~lade in various types and sizes 
to meet the requirements of 
service on street and city system. 

Complete line of registers, 
counters and car fittings. 

Exclusive 
HEEREN 

selling a g e n t s for 
ENAMEL BADGES. 

The International Register Co. 
15 South Throop Street, Chicago, Illinois 

'8ttmn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

ri1111111111111111111!,;u11111111111i~'ii'i~"'~~;11•~;•~;:•;•111111111111111111111111111111111111111 

I '?O!-,- THERMOSTATIC CONTROL ~ 

I ~~ J r I 
i -~o,.,p ELECTRO-PNEUMATIC g 
; OR OPERATING DEVIC .. ~ 
= = •1111111111111111111111u111111111111m1111111111111111m111111111111111111111111111111111m1111111111111111111111111111111111111111111111111u111111111111111r-

l""u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111g 

i The Rex-L Turnstile g I Model 50 I 
I Positive, tamper-proof, registerin11: device. In- -===== dividual relea,e for each person. Conforms to 

U. S, Internal Revenue Department Rules. 
Used by Boston Elevated R&ilway Co. I Wrilt u• far conaullation ~ 

L= DAMON-CHAPMAN COMPANY ~ 
R-he~e~~~ ~ 

llhllllllllllllllllllltlllllllllll!lllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllfr 

IIIIIIIIIIIIIIJIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIOllllllllllllllllllllltlltllUllftlllll1tlllllllllltllllllllllllllllltllllllllllllllllllHIIIIIIIIIIIIHIIIII~ 

ELECTRIC HEATER EQUIPMENTS Addreee All ====_~

Communications 
to 

BUSH = 

£::;::J~~. 1==== 
Literature on 

THERMOSTAT CONTROL EQUIPMENTS Request 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111•111 1111111111111111111111111111~ 

lm111111 11111111m11111111111111111111,1111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111111111111111111111111111111111\:d 

Indicating Signals ~ N L Mechanical Sanders ~ 
Ventilato.rs, Smokestaclu I l • Pneumatic Sanders ~ 
Selector Switcbea, Lantern,, etc, f 

THE NICHOLS-LINTERN CO. i 
8404 Lorain Ave., Cleveland, Ohio 5 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•1111111111111111111111111111111111111111111111n1111111111111111111i 

NIIIJIIUIIIIOIIIIIIIIIIIIIIIIIIIIIIIPUIGIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIRIIIIIII~ 

~uummu~ Car Heating ari.d Ventilation i ~IA!jjB •• •~ °' "• .,.~ ,ro"=• <>•• ,., m,o, ' ====_ ~ §E:::_ settle without delay. We can show you how ~=: to take care of both, with one eQuipment • 
. Now la the time to get your cars ready tor ;; 

next winter. Write tor det111ls, iii = ::r = = · · = The Peter Smith Heater Company f 
~11fflfllfnt\' 1725 Mt. EIJiott Ave., Detroit, Mich. g 

n11111mmn1111111unnmnrmnnmm1111111111111111111111111111mn11111111111111111111111111111111111m11U,1,t111111111111111uu111111mu! 

IHIIIHIIIIIIIIHfllUlllllllllllllllllUIIIIIIIIIIIIUIIIIIIUlllllllllllllllllllllllllllllllllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIUIIUlltUUII' 

Car Seating, Broom and Snow Sweeper 1 
Rattan, Mouldings, etc. I 

AMERICAN RATTAN & REED MFG. CO. 
Brooklyn, N. Y, 

AMERICAN mean, QUALITY 
RATTAN SUPPLIES OF EVERY DESCRIPTION I 

....,_...IIHIIIIIIHHIIIHUIHlllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllll lllllllllllllllllllllllllllHlllllllllllllllfllll"IIUIIIIIUj 

~IIUHIIIIIIIIIIIJUIIIUIIUIJIIIIIJIIIHRIIIHllllflHIRHIIIHIIIIIIJIIIJIIIIIIIUIHIIIIIIHIIIIIIIIIIUtlllUIIIIUUIHIIIUlllfllflltnt11HlltfHIUfttP",: 

= ii 

i p::,3,:]~~ii.H~!~~ S:c:, ! ! I 
Use a Morning and After- All J~;r•uG:.,~al 01101>h~~- and _ 

i~~~;H~~i~rtMA::hout LAT::~C~R~~:tAY ====_~====:~=== 
Will Save Their Cost in One Year. con•tnntly being cut. 

Established 1132 
An attractiaJe proposition can be offered at thi• time by oddr~ssine 

Mr, Terwilliger, Manager, Orcheatrion Dept. 

~7~~hLr~n! ~~~~:}~~- I 
.Va11ufaeturers of 11,e world-famous ll'tlt•••lllonon Pia110 ~ 

~11111111111111111111111111111111111111111111111111111111111111111111111111nm11111111ntu111111111111111111111111111111111111NKWHtlUIIIIIIIIIIIIIIIIIIIJUii 

Adjustable 
'rile beat chancer on the market. 
Ca.n be adjusted b:,- the conductor to 
throw out a varyln.- number ot 
coins, neceaaa,y \o meet chan.-ee lo 
rates of Laree. 

Flexible 
Each barrel a .eparate unit, per
mlttlnl" the conductor to lnterchan.-e 
tho barrels, to ault hie personal re
Quiremente and to facilitate the ad• 
dillon of extra barrels. 

JOHNSON FARE BOX COMPANY 
! 
2 
~ Ravenawood, Chicago, 111. = 

f1111111111111111111111111111111111111111m111111111111111111111m11111111111111111m11111111111111111111111111111111n11111111111111H111111111111u11111111at1F. 

!flllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!lllllllllltlllllllltUIIIIIIUlllllllllg 

~ L:l~~ii;::::t Use them m your tenninals- ~ 
I PEREY TURNSTILES I 
I or P ASSIMETERS I 
g huu, ,A4n ,,., f{cktt ttllu ~ 
§ ! 
= Perey Manufacturing Co., Inc. " 
~ 110 <"hur..h 8tnirt, Nrw "\'ork ('lty ~ 
S-111111 111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111,11111111nun11111111111111111i: 

gtuttlllllltllllllllllllllllllHNIIIIIUIIIIIIIIIIIIIIIIIIIIIIIHlllnlllfllllllllllllllllllllllllllllllllllllllllllllftllllllUIIIUIHHHlflUllftUIIINll~U"-

1 Tickets and Cash Fares. I 
~ THE CLEVELAND !!! 
: C 

= accommodates both ;: 

~==_! The Cleveland Fare Box Co. l;;--

CLEVELAND OHIO ~ 
- Canadian Cleveland Fare Box Co., Ltd., = 
~ Preston ~ ,.., Ontario i 
IAmn11nfl111nn111111111m1111111111111111111111111111111111111mn11n111111111111r:m1111111m111111111111111111111111um111u11n111111nuu1111111ti 
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IIPlmru, W,ldlng 
!ndlanapolis Switch 

Co. 
I llotormeo'1 8eata l~•tero and .Flttloc1 

& Fror llMII Uu .. •r1, .. J. o. Brill Co .. The J. G. 
Elrctr1c Serv,ce Sup. Co. l!:lectnc Service Sup, Co. 

llo,ota and Lift. 
Columbia. lll. W. & ll. L Co. 
Ford-~hatn Block Co. 

llolds Portnble 
I nirersoll-Rand Co. 

llo11e-, lk'Jda:-e• 
Ohio Brus Co. 

ll1dra11lle Ma,hlr,.•1 
Allis-Chalmers llUir. Co, 

lnHtrummtN, Jlmsurlng- Rn,t 
RP<'ordln~ 

Ji:l"Ctrtc 8en1ce SuppllM Co. 
•fflneraJ Electnc Co, 
Weettnocbou•e E. & M . Co 

101olat1oc Cloth, Paper and 
Tal)fl 

General Electric Co. 
Johns•Ma11vi1:e. Inc. 
Nat'l Fibre & In•ula.tlon Co. 
Steuds rd Underirround Ca.hie 

Co. 
Weat1nocho11se E. & M. Co. 

fl19uJnlln,: Varnl•h•s 
Sterllnc Varnish Co. 

lnoulallon (8tt al110 Palol1) 
Anrlersoo Mfir.Co.,A. & J.M. 
Jnectrfo R:v. Equip. Co . 
£1"'!trl• Service Sup. Co. 
Q""•r•l Ell!f'tric Co. 
Jobnij-M:tnvil:e, Inc. 
Sterllnc Varnish Co. 
WMttnirhouse E. & M . Co. 

lnMul11tor,s 
t!,pe nl•n Lin• ~Jalf'rlall 

Anderson Mfc. Co. A . & J.M. 
m ectric R1. Equip. Co. 
Electric Service Sup. Co. 
Fload City Mic. Co. 
General Electric Co. 
Ohio Braes Co. 
Westinirhouee E. & M. Co. 

lnaoh1tnr Pins 
Electric Service Sup. Co. 
Hubbard & Co. 

lnanran.-e. Fire 
Marsh a. M~oa.n 

lnrks (S,e al10 CranH, 
Hnlots and Llrto) 

Buckeye Jack Mfr. Co. 
Columbia. M. W & M. I. Co . 
Elec. Service Suppllea Co. 

lolnte, Rall 
(See Ra.ii Joints) 

tlnnrnal RnxP11 
Bernie Car Truck Co. 
Brill Co.. The J. G. 

Jon,tlon Roxre 
Staudard Underground Cable 

Co. 
1,amp On11rd• and Fbtu,.,. 

Anderson Mlc. Co.. A. Is 
J.M. 

Electric Service Sup, Co. 
General Electric Co. 
Weetfnrhou•~ E . & M. Co. 

l,ampo, Are 11nd lnPHnd•oeen& 
(!!M al1n DPHdllrhh) 

~~::vn::!i'n°.;>-c!· ":,, )(. 
We•lluchouee E. & ·M. Co. 

IA1mfl!I. !llrnal a.nd Marker 
Nlcbolo-Llnt~rn Co. 
Ohio Bra"" Co. 

J.antf'ml, Cla11lffM!loo 
Nlchol•-Llntern Co, 

IAthe Attaf'hmrnta 
WIIIIRmo & Co .. J. H. 

1.1,;htnlnr; PN>trrtton 
Andenoon Mfr . Co .. A. Is J. JI. 
Ele.,trlc R<>m,... Sup. Co. 
Gcnersl El"<'tr1c Co 
Ohio Braes Co. · 
Weotln.-hnuee E. & M. Co. 

I.In" Maff'rlal (!11,e aloo 
Mr:.~ ~t~.\ 1 , lnsnlatora, 

AndP"'nn Mtr;.Co .. A. lsl.K, 
Arrhbold-Brad:v Co. 
Colnmhl" M . W, & M:. L Co. 
Doe•ert & Co. 

Woo<' Co., Cb&1. N. Internal'! Rec. Co. The 

·''.,.:',W~-~b!):~c Mrc. Co,· R~~~<·•~?;:~•~<;..~· Co. 
Weot1u~ho11se E. & .M. Co, American Steel & Wire Co. 

. llotor■ lUld Oeoeratoro, z,jeh R•1mlr Shop ,\ppllancu (SN 
General Electric Co. nl.Ao Coll Baodlnc aod 

Nall1 Wlndlni: Ma•hlnea 
Cambria Steel Co. Columbia M. W. & M. I. Co. 
Midvale Steel & urduaoce Co. Electric Service Sup. Co. 
Nut■ and Bolte Repulr Work (See alAo Colla) 

Allis-Chalmere Mtir. Co. Columbia M. W. & M. I. Co. 
Barbour-StockwaU Co. General Electric Co. 
Bemis Car Truck Co. Weetiuirhouse E. & M. Co. 
Columbia )(. W. & M. L Co. R,•plucero, Car 
Hubbard & Co . Columbia M. W. & M. I. Co. 

011• (S•e Lnbrlca.nt1) Electric Service Sup. Co. 
Omnibus•• llrslstanr,, Grid 

(SN, nu-. Motor) Co1umb1a M. W. & M. l. Co. 
Orche•trlane R1••ts1ance. Wire and Tube 
M. Welte & Sons General Electric Co. 

l'uckiug W,•allnirhouse E. & M. Co. 
Elec. semce suppllee Co. Reel•lanc•·• 
Johns-Manville, Inc. Consolidated Car Heatioir Co 
Power Specially co. Retrle,er■, Troller (SN> 
Weatinchouse E. & M. Co. Cutrhers and Retrlner■ , 

:'lllnte & Varnlehee, Jneulatlni: Troll,y) 
Sterling Varnish co. Rlu,o•tRts 

l'alnu and \ 'arnlsh•• rot Geueral Electric Co, 
Woodwork W••tlnchouse E, & M. Co. 

National RY . Appllance Co. Rooflng A•b••tos 
J'a,·.,mt'nt Hrffik<'n Johns•Manville, Inc. 

lngcraoll-Rnnd Co. 81tud•rs, 'l'rark 
Pa,1ng Bricks, Filler and Brill Co .. The J . o. 

Stretchor Columbia M. W. & M. I. Co. 
Nelsonville Brick Co. Electric Service Sup, Co. 

1•a,·lng )Jatrrla1 Ni(!hOls-Llntern Co. 
Amer. Br. SbOf' & Fdrr. Co. Ohio Brass Co. 
Nalsonville Brick co. St. Lo_ul• Car Co. 

Pickup•, Troller Wire Sash F1xture8, Car 
Electric Service Sup. Co. , . Brill Co .. Tha J G. 
Ohio Br••a Co . I 1-ush llet'!! Cnr Window 

l'inlon l'ul,..,.• Hale & Kilburn Corp. 
Columbia M, w. & M. I. Co. Scro1,ero Track (!,e,e Cleao-
Electric Service Sup. Co. ,,. and Scraper,, Track) 
General Electric Co Sffltlni:- Material• 
Woad Co Chae N. Brill Co .. The J . G. 

Plolona (g;_e Gear■)' Seats, Oat <l-•e aloo Rattaa) 
Pino, ca,.. Hardfflled, Wand Amer. Rattan Is Reed Mfc. 

and Iron Co. 
Bemis Car Truck Co. Brill Ca .. _The J. G. 
Electric Service Sup. Co. Hale & ~•!burn Corp. 
Ohio Brass Co. I St. Lot111 Car Co . 
Weetinchouee Tr. Br. co. Second-Hand Equipment 

Pipe Flttingw Arcber & Ba.ldwln 
Power Specialiy Co. Electric Ji:Qulpmeoi Co. 
Standard Steel Works Co. Shadeo, Vestibule 
Weatinchouee Tr. Br. Co. Brill Co .. The J. O. 

Planer• (SM &la<ehloe Toob) Pantaaote Co. 
Pllero, Insnlal.ed Shon!• 

Ele<'lrlc Service Su1>. Co. Allis-Chalmer• Mfc. Co. 
Rubber ln~ulated Ml'tale Brill Co .• The J. G. 

Corp Hubbard & Co. 
Pnaumatlc Tools Side Dearlngw (SNt Bear1nr:•, 

Incersoll-Raod Co. Center and Side) 
Pole ~lnlorclnc Sl1:U11lo, Oar Startin; 

Hubbard & Co. Coo, C&r Heatluc Co. 
PnlN Mr!al RtrMt Eleclric Service Sup. Co, 

Batel E'xp. Steel Trueo Co. Nat'! Pneumatic Co .. Inc. 
Electric Ry. Equip. Co. Slgnalal Jndlcatln,; 
Hubbard & Co. Nicho e-Ltotern Co. 

Polee, Troller Sirna.I Syet~m•. Block 
Andereou Mfr. Co.. A. Is Electric Service Sup. Co. 

J M Nachod Signal Co .• Inc. 
Coiumbla M. w. a, M. I. Co. U. S. Electric Siena! Co. 
Electric Service Sup. Co. Wood Co .. Chu. N. 
Nuttall Co., R. D. Sl,;nal S11tem•, Hlcbwa1 

Pnle• Tubular SINtl Croeelni:-
Electrlc Ry. Equip. Co. Nachod Stena! Co .. Inc. 
Elec. Service Suppllee Co. U. S. Electric Siena.I Co. 

Pnlr• and TIM TN,at,,d Sia.ck AdJaet,ra 
In!ornational Creosoting CR,.. Broke AdJowttt11) 

and Construction Co. Sleet Wbr,11 and Cattera 
Page & Hill Co. Anderson Mfc. Co.. A. & 

Pol•-•• Ties, Post, Plllnr and CJ,1 Mb. I " W •·" I C 
I.umber o um • ..,, . "' .m.. • o. 

International Creosoting Electric Ry. Eoulp. Co. 
and Construction Co. l!."lec. Semce 8uppllea Co. 

Nashville Tie Co. More-JonN Jlr. & Mela.I Co. 
Page & Hill Co. Nuuall Co .• n. D. 

Powet Eladni; DPVlttt Smnk,shlcka, Car 
Na.ttonal R.v. Appliance Co. Nichnle-Untern Co. 

PrPHare Rrrnlatora Snow-Plnwa. SwNtp,r■ ADd 
°"'1leral Electric Co. Rrnom• 
Ollfo Br••s Co Amer. Rat. & Reed Mrs. Co. 

ETIP<'trlc R:r . Eo'Dll>. Co. 
EIP<'trlc !!P.rvt,... S'Dp, Co. 
GPnPrRl Ele<'lrlc Co 
RabbRm & Co. . 
Johns-Manvil'e. Inc. 
Mn,,..JnnPo Rr. & Meta.} 
Ohio Bra119 Co . 
WP•tloirhna.,. E. & M. Co. 

WeAtfoghouee E . &. M. Co. Brill Co., The J. G. 
Co. Pomp• Columbia II[. W. & M. I. Co. 

AlJl•-Chalmer• Mic. Co. Splkr1 

l.nPkln,: !lprlnoc Rouo 
\Vtu,rtnn. Jr .. & Co .. Wm. 

l,nN1mntlvr~. 'F.IHfrfp, 
Ganer-al Ele,,trl<' Co 
WP•tlnrhon•P 'P: . & M . Co. 

J,nhrlr111ln,: F.nrlnH'N 
GR1Pna-!'lirna1 Oil Cn 
UniverMnJ Luhri,catin,- Co . 

l.nhrl..,,nta. on •nd <lrf'Ror 
GalenR,f.irn•l nn Co 
Univel'!!al Lubricatinr Co. 

Al11rhln~ Tnnl• 
ColnmblR M W. & M . I. Co. 

!U11~hlnP Wnl"k 
Colombia M W & M T. Co. 

)h1nnn,.,..,. ~tH'I ~•tine-a 
WhRrlon. Jr & Co. Wm. 

\.fanrnnNIIP ~t .. r] SpHf11J ,...,,,k Wnrlr 
Indianapolis Swltcb 8. Frog 

Co. 
WhRrton . Jr. & Cn .. Wrn . 

\letf'tl ~ ln•lrnmf'nlo) 
)lntnr lln"NI 

11'N> Rt,.,.,._ Motor) 
~I ot<>r t .. ,ul• 

Doaser t & Co. 

lngcreoll-R•nd Co. Amer. Stef'I & Wire Co. 
PumpR \ ' fl<'Uom ~o<•krt~ & UN'rptn('l ,a 

Ing<'rsoll-Rand Co. Jnhn•-!llanville. Inc. 
Pon<'hes. Tltktl Spll,lnoc Compoondo 

Bonney-Vehelace Tool Co. Westinchousa E. & M. Co. 
Int,rnat'I R<>•. Co. Tba Spllrlnr; Rltt'<'PII (See Clamp• 
Wood Cn .. Ch ... N and CnnnN'tor■ I 

R•ll HrlndPr• IR•• OrlndPrs) Rprln,::s. Cor aod Trark 
Rail .Joints-Welde,! Amer. Steel & Wire Co. 

lndiauapolie Switch &, Frog Bemis Car Truck Co. 
Co. Rrlll Co .. The J G. 

R•II•. !ltHl Stan~ard St.eel Works Co. 

~t~~j: s~!~s1& C::rdnance Co. S\j~.wr~~.' .J::'J' O~d Road 
Rnil1,·ay ~laterlal St. Louie Ca.r Co. 

J ohns.:M irnvil?e, Int!. 8tr..-l C'HfilUnn 
R•lhvR:,, Rat..i,- RwltrhN Wh•rton. Jr .. & Co .. Wm. 

Coneolidated Car Heating Co, St••IJI nnd f;tHI Prodaeto 
WP•tin.-hnn,.,. E . & M. Co. CRmbrla Steel Co. 

Rnll \1'Pldlne Midvale Steel & Ord. Co. 
RRtl W°Pldlnir & Bnndinr Co. Mnrtnn Jlfrc. Co. 
R:v. Track-work Co. !ll•P•, Cat 

Rnttnn AmPr. Ahra9Jve MPtals Co. 
Am,,,., Rat. & Reed Mfr. Co. AmPr. M••nn Sal, Tread Co. 
Rrlll Cn .. The J O. Morion Mil!' , Co. 
l':IPetrlr "PrYi"" !'Inn. Co. t-tokrrs. ll•ehanlral 
Hale & Kilhum Corp. B•hro(,k & Wilcox Co 
St. Lonie Car Co. We•tinirhouse E . & M . Co. 

Storoi:e Dntterlea 11'•olle1 l\lat,rlal1, Ourll•• ci,;.,., Batterle1, Storare) Flood City llUc, Co. 
l>trlUtd Ohio Braq Co. 

Roebllnr·• Sone Co~ J. A . Troll•r and Troller 811-. 
Strn,tunal Stttl Ford Chain Block Co. 
Ca_mbt'la Ste,,l Co. I Troll•r Whttls (See Wbeela., 
_Midvale Steel & Ordoa.nce Co . Troller \\'bttl Bn•blnro) 
i,;~~~~t~~ Wilcox Co. Flood ct.tr :r.uc. Co . 
Powrr S11ceialty Co. Troll,y "· heel a.od llarpo 

Sweepera, Snow (Ste Snow Fload C1t1 Mfc Co. 
l'low•. S w e • P e r • and Troller Wlr8 

. Hroome) American Copprr l?'l'Od. Corp, 
Swlt("hboxrs Amer. Electnc»J Wora. 

Johns-Mam;ne. Inc. Amer. Steel & Wire Co. 
8wltcb Stuoda Anaconda. Copper J4m1oc Ce 

I'i51,ianapoli• Switch & Froc Roeblloi:'e Soni Co., Job• 

Ramapo Iron Work• Tr!~k■ Cot 
SwltrhN. Selector Bemie' Car Truell Co. 

Nichols-I.Intern Co. Brill Co., The J. 0. 
Swltrheo, Tru•k St. Loul1 C&r Co. 

(SH Trark Spe~lal Work) Turblnee Straw 
Swll_che1 aod Swlt•hboard• Aills-Chalmers MIJ. Co. 

Alh••Chalmere Mfc. Co. Geoerai Electric Co. 
Anderson M!ir. Co.. A. & Terry Steam Turbtue Co. 
J. M. . Weelioghouee .E. & 111. Co 

Electric Servi~ Sup. Co. TurblnP, Water 
General Ele;<'tMc Co. Alh •-Cbalm~ro Mfr. Co. 
Johns-Ma.i1V1lle. Inc. Turntables 
West1nghow,e E. & M. Co. Indianapolis Switch & Frat' 

Tempers Ti• Co 
Ingersoll-Rand Co. Tnru~lllPI 
Tape■ and Clotho (SM In• !!!lee. Service Suppllu Ce. 

oolntlor Clotb, Paper and Ohio Bra.ss Co. 
Tape) Perey Mtc. Co. 

Telephonee aod Part1 Upholster,- ~lilterlal 
Electrlr Service Sup. Co. Amer. Ra.ttsn & Reed Mis 

Termlonle Cahle Co 
Staoda.rd Underground Ca.ble \'ah·~ 

Co. We11tio1rbouse Tr. Br. Co. 
Tr«tini:-, Commerclnl and \'acuum lm1,rei;-natlon 

Ele:,trlcal Allie-Chalmers Mfc. Co. 
Elec I Tesllnir Laboratnrlee \'Pntllatnro, Cor 

Testing lnstrumento (S•e lo- Brill Co., Th~ J. G. 
•h'ument•, El•drlral ,.._._ National Ry, Appliance Ca 

urlng, Teetloc, ete.) Nichols-Llntern t.:o 
Thermostat• Rallway Utfllty Co. 

Coo. Car Healfoir Co. St. Louis Ca.r Co. 
Gold Car Heat101r & Licht- Vl•es. Pipe 

to_g Co. William• & Co .. J. fl. 
Railway Utility Co. W•ld,ro, Portablf' El,rtrlr 
Smith Heater Co .. Peter Electric Railway Improv• 

Ticket Choppere a.nd Dutror• ment Co. 

E'1"1r1 S vi S C Indianapolis Switch /Jo FrQf ec c er ce uP. o. co 
Tiek,te Tranerers Ohio Braos Co. 
Carnecle Steel Co. RailwRv Track-work Co. 

Tie Plalft Ra.II Weldtoc a. Bondloc 01 
~1'3~!1:s~!!f1a.°8rdnance Co. Wefdlni:- Promoe1 and AD' 

TIMI ~l<'<'hRnkal pnratuo 
T?;~~~';. ?11:c1a!::;;.a.1Rt~f Co. E~~!fcco~allway Jmpro'f• 

Barbour-Stockwell Co. General E)ec-trl<' Co. 
Jotemational Steel Tie Co. Indianapolis Switch &, Frttf 

TIP•, Wood Cro11 (See Pole1, oi~o Bra•• Co. 
Tire, ete,) Railw•r Track -work Co 

Tonne Swttc:i•• Rall Weldlnc a, Bondlor c:e 
T:::w~~~;:·• & Co .• Wm. ~·eetfochouee E. & M. Ca. 

Williama & Co I H \\aldrrs, Rall Joint 
Tool !lteel ·• • · Indianapolis Switch &, Fror 
Cambria Steel Co. oii/o Braes Co 

T:~~va.1,~.~•tl~1e,, Ordoauce Co. R.allwey Track·-work Co. 
Rubber Insulated Jll,, tals Rall Weldlnc " Boodtor 
Corp. \\'rider• Stttl • . 

Tool•, ThrHd Cattlor_ lndianapohs Switch & Fl'tll' 
William• & Co., J. H. Co. • i-" 

Tool• Track and !IIIK111lane- WhNII 01111rd• (Sf'e ff'nu .... 
ooi and WhN!I Ooard1) 

Amer. Slee! & WI,.., Co. Whttl P, .. s.,. (See )l■•hla, 
Columbia M. W. & M. I. Co. Tonio) 
Electric Service Sup. Co. \\'httl1. Car, C'a■I Iron 
Hubbard & Co. Bemla Car Truck Co. 
Railway Track-work Co. WhPtll, Car. Suel and I-left 

Towrro and Tranom1A1loo Tire 
Rtru,turea Bemie Car Truclr Co 

Batea Erp. Steel Truee Co. Stan,lard Strei Work• Co. 
WestinirhOUIK' E. & M . Co. Wheel1. Rolled !ltPel 

Trark F..xpanslon .lolnto Cambria. Steel Co. 
Wharton. Jr .. & Co .• Wm, Midvale Steel & Ordnance 

Tratk. Rp...-Jal Work Whttt■, Trnllrf 
Bar_bour-Storkwell Co. Andenoo Mic.Co .. A. AJ.11 
Indi anapolis Switch 8. Frnc Columbia M. W. & M. I. 

Co. Electric Ry. Equip, Co. 
N. Y. Switch & Crotelnr Co. Electric Service Sup. Co 
Ramapo Iron Works General Ele<'lrlc Co . 
Whnrtoo, Jr.. & Co~ Wm.. More-Jone• B. & M. Co 

Inc. Natt.all Co., R D. 
Tmnotnrm,rs Star Brase Work• 

AlliS•Ch•lmere Mrc. Co. Whlsllet1, Air 
General Electric Co. General E18<'trlc Co. 
Weatinlfhouse E. & M. Co. Ohio Brae• Co. 

Tread•, Sor,t,-, Stair Car Step Weatinrhouee Tr. Br. 
Amer, Abrasive Meta.ls Co. Wire Rope 
Amer. Ma,on 9af. Tread Co. Amer. Steel & Wire Co. 
Morton llrfc. Co. Roebllnc'• Sona Co. Joho 

Trnll,y llnm ''l~~,i~-~~ C~p~:; Prod. Co 
Anderson Mrc. Co.. A. & Amer. Elec'I Work• 

J. M. c Amer. Steel & Wire Co. 
Electric Sernce Sop, o. Anaconda Copper ~lnlnl' 
General Electric Co. Cambria. Steel Co. 
Nultall Co.. R. D. General Electric Co. 
Ohio Brau Co. Indianapolis Swllch &o F 

Troll•J' lln..,.., R.ir1n1n,; Co. 
Anderaoo Mfc. Co .• A. & J.M. MidvalaSteal & Ordoance 
Electric Service Sup. Co. Rneblinir'• Son• Co .. Jobo 
Gentra.l Elec-tric ~o. Standnrd Undercround Ca 
Nuttal Co .. R. D Co. 
Ohio Braao Co. Westinrhou .. E. & M. 

Troller no"" Woodwnrklng 31B<"hln•• 
Brill Co .. The J. G. Allie-Cba.lmera Mfir. Co. 
General Electric Co. WrrnchN 
Weetincbouoe l!l. & II. Co . Willlom! & Co .. J. B 
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i SAFETY 
CAR 

D-67 f'>r Narrow Treads 
D-87 for Wide Treads 

American Brake Shoe and Foundry Co. 
30 Church Street, l'lew York 

332 So. Michigan Ave., Chica1;0 Chattanooga, Tenn. 

L.r.1111nn111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111~11111111111111111111111111111111111111111111u1,u: 

lhllllllllllllllflHIIIIHlllll11fll111Ullllfllllfllll1111111111111111111111111UH11111111111111111111111111JllllllllllllllllfUIIIIIIIIIIHIIIIIIIIIH11111111~ 

The Kalamazoo Trolley Wheels 
have always been made of en-
tirely new metal, which accounts 
for their long life WITHOUT 
INJURY TO THE WIRE. Do 
not be misled by !tatemenu of 
large mileage, because a wheel 
that will run too long will dam
age the wire. If our catalogue 
docs not show the style you 
need, write u!l-the LARGEST 
E X C L U S I V E TROLLEY 
WHEEL MAKERS IN THE 
WORLD. -

1L· TH~L~!~o~!!~~ t~!~s ! 
INIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

i 

Compressor Efficiency at 
Loads Full and Partial 

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 de-
mand for air. · 

This compre~-sor can be big enough to deliver the 
large volume needed during rush periods, without sacri
ficing efficienc_v when the demand is lessened. 

Bulletin 3042 

IneersoD-Rand 
11 Broadway, New York 615-C 

If It's Compressed Air Consult Us 
51111111111n1111 111111111111111111 1111 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 111~ 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 

Pa&'c Pa,.-e P~c 
A Differential Steel Car Co., The . . 4,1 

Aja.-..: llletal Co. . . • . . . . . . • . 43 Dosscrt & Co. • • • • . . • . . • • . . . • 35 
Allis-Chalmers Mfg. Co •......• 38 1,: 
Allleoo & Co .. J. E .• . .••..... 22 

Electric Equipment Co .......• 
Eleetrie Railway Equipment Co. 
Elt'ctrio Railway [mprovmient 

3!) 
35 

Johnson Fare Box Co ...... ... 41 ' Rail Welding & Boudiug- Co •••• 
Johns-lllanville. Inc ... .•••.... !H Ramapo Iron Works .• , .•• ,,,, I Rkhey. Albert S ..•... .....•. 

K Roeblini<'• Sous Co .• John A . ... 

I. 

American Abrasive Metal• Cu .. , 44 
Amer. Brake Shoe & Fdry. Co., 43 
American Car Co •. . •.••...... 45 
Amer. Copper Products Corp .14, l~ 
American Eleetrieal Work•. • . • 3a 
Amer. Ma son Safety Tread Co. • 44 
Am erlca11 Rattan & Reed Mfg. 

Co . .....•••. . .. · · · · · · · · · · 
Electric Service Supplies Co •••. 
Engel & Hevenor. Inc •...... .. 

l<ublmnn Car Co •• , •••. •• •••• 4; ttooke Automatic Re1nster Co,. 
• · 

1 
Rubber Insu lated Metal~ Col']). 

s 
30 Le Carbone Co ..... • • • • · • • • · · -131 · 
11 St. Louis Car Cu ........ . .. • 
:!'? ~I • Safety Car Device• Co ... , . ..•• 

Marsh & llfcLennan........... 8 Sam•on Col'Clage Works ... .. . . . Co .•...•......• . •. . .... •• 41 
American Su.el & Wire Co . . . . • 30 
Anaconda Copper Mioiug Co .• . 35 
Anderson Mlg. Co .. A . & J. M .. 35 
Arebbold-Brady Co. • . • . . . . . . . 36 
Archer & Baldwin. Inc •.....• , 3!J 
A mold Co., The. . . . . . . . . . . . • . 22 

I.I 

I' 

Fcustel, Robt. .!II • . • ••• .. •••• 
Flood City .!Itri:-. Co ......... . 

22 
3;; 
22 Ford, Bacon & Davi• ..•..... . • 

Ford Chain Block Co . . . . . . • . . . 3R 
"For Sale" Ads .• , • . . . . . . . . . . 30 

(1 

Babcock & Wilcox Co .... . .... . 
Barb011r-St()('kwe1J Co .. . ..... , 
Bates Expanded Steel Truss Co .. 

37 Galena-Signal Oil Co. . . . . . . . . . l 7 
37 General Electric Co .•....... 10, 20 
13 Gold Car Heating & Ltg. Co .... -U 

Beeler, John A .. , .. ,, . . .. .. . 
Bemis Car Truck Co ... . .. . . . . 
Bonno:v-Yehslage Tool Co . .•• . . 
Brill Co., J. G . ... .. .. . , •.... 
Bu('keye Jack Mfg. Co .... , •.. 

C 

Cambria Steel Co . . . ... ..... . 
Cameron Electrical Mfg. Co ... . 
Canton Culvert & Silo Co . . •. . . 
Cleveland Fare Box Co .. . . . .. . 

!?~ 
~o 
41 
45 
38 

ff 

Hale & Kilburn Corp ......... . 
"Help Wanted" Ads ..•....... 
Hemphill & \\'ells .••......• .. 
Holst Englehardt, W .....•... , 
Hubbard & Co ... : ..•......•. 
HYtDan-Miehaels Co . ..•.....• 

34 
30 
2:! 
22 
3a 
3!! 

lllcGraw-Hill Co., Jue •..• !Jack Co,·er I S.mcler,_on & PC?rter .........• 
Midvale Steel & Ordnance Co. . . 1-1 ~•·ar<•hh"'ht Section• · · • • • • •, • • 

J B & M t I Co 31 Smith & Co., C. E. . . . . . .••• 
More- ones ra•9 e a · · · · Smith Heater Co., Peter ... , , . 
lllorton lllfir. Co • ••··········· 44 Standard Steel Works Co .. •• .. 

N 
Nachod Signal Co •. Inc .......• 
Nashville Tie Co ........... . 
National Brake Co ........... . 
National Carbon Co ......•... 
National Fibre & ru~. Co ..... . 
National Pneumatic Co .. luc ... . 
National Railway Appliance Co. 
Nelsonville Brick Co ......... . 
New York Switch & Cro•sing Co. 
Nicbols-Lintem Co ...•......•• 
Nuttall Co .• U. D ............ . 

0 
Ohio Brass Co .... . .... , •..... 

J' 

Standnrd Underground Cable Co 
Star Ilra.ss Works ............• 

a:; Sterling VaM1ish Co ......••... 
36 Stone & Webster .......•...•.• 
21 Stucki Co .. A . ............ . 
as 
as 
12 
23 
37 
37 
41 
:)3 

7 

1' 

Terry Steam Turbine Co. . ..• 
Tool Steel Gear & Pinion Co .• 
Transit Equipment Co ... , , .... 

Universal Lubrica tinl!" Co •. .• . • 
U. S. Eleetrie Signal Co ....•. 

w 
" Waut" Ads .. ... . .......•• . 

Collier, Inc .. Ban-on G .. .. ... . 
Columbia, M. W. & JI! I. Co ..• 
Consolidated Car Heating Co . ..• 
Continental Fibre Co .• The ..... 

H 
38 
30 
4-1 24 
28 
·If 
38 
38 

Indianapolis Switch & Frog Co .• 
Ingersoll-Ram! Co .... , ...... . 
Intcmationl Creo~oting & Con-

!17 Page & Hill Co ............•. 25 
43 Pareona. Klapp. Briukerhulf & 

Wason Mig. Co ............ . . 
Welte & Sons. M ... .. ........ . 
Westingbouae Elee. & !>If,.-. Co.~ 
Westinghouse Tra<•tiou Br:,ke Co . 
Wharton. Jr., & Co .• Wm ..... 
White Engineering Co11>., Tb• 

Douglas .....•........•... on 

Cutter Co .• . •••.•...... . .. . . 

fl 

•tructio11 Co ...•....•..•..• 
Tnternational Regieter Cn., The. 
I 11l~mational Steel Tie Co •.... 

10 Perey llllg. Co .. Inc .• . ......•• -11 
41 Positions Wonted and \":wall!. .. 3!1 

!J Power Specialty Co. . . . . . . . . . • . 37 
J. G •.•....• . .•...•..• .. •. 

Damon Chapman Co •.•..... . . 41 
Day & Zimmerman Co .. Inc . . . . :J~ 
Dayton Mechani cal Tio Co ..... 27 

I 

Ja<'kson. Waller ......•....... 
Jeandrou. '\\". J .•....•....... 

221 Railway Traek-w~:k Co. Front co,·cr 
43 Railway Utility Co ..... . .. , ..• 44 

Williams & Co .• J. H .........• 
Wish Service, The P. Edw ..... 
Witt. Peter . . . . . . . . . . . . ..•... 
Wood Co., Cha.•. N ......... . . 

!!IIIIIIIJIIIIIIIIIIIIIIIIIUIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIUIIIJllllllllllllllllllllfllllllll'j I SAMSON SPOT WATERPROOFED TROLLEY CORD I 

I """' ,, =• ®"'i",%,.;d•~_,';:;;, "!;,,, =oou,,, ........ I 
--=- Carefully inspected and &'llaranteed rree trom 11awa. !i 

Samples an<l Information a:ladly sent. 1 j SAMSON CORDAGE WORKS, BOSTON, MASS. ! 
"lllllllllllllllllllan11111111u1111111111111111111111111111111111111111 111111i111111111111111111111111111 111111111111m111111111111111111111111111111111111111111?. 

"'!HllffflllftlllllllHHtlllntmnma11111111um1111muum1111111m1111HHHIUllfll1Hlllllllllllllltf111UIIIIIIJIIUIIIIIIIIIHIIIIHIIHIIIIQfllll\.-

1 -~ STUCKI I 

f ~~~~~, 
§ Pittsburgh, Pa. ~ 
i111111111111111111111111111 11111111111111n11111111111111111111111111111111111111111111111111111111111111111111111r11111111111111111111111111111111111111111111111! 

f RAl~WA';ilJ."":r:ii:i·:;~ooc•o·;;;·p;;~-
! Bole M111111/actwnr• 
;; •'BONEYCO31B" AND "ROUND IET" VENTILATORS 
j for Monitor and Arch Roof Cars. and all classea of buildlnn; 
: abo ELECTRIC THEIUIOlO:l'EK OONTROL 
~-- ot Cv Temperatw-ea. 

Hl•l51 WEST 22D ST. Write for 1328 Broadwa1 
~ Oltleago, m. Catalor,,u N- Y•rk. N. r. 
~111111111mr111m1n11111111n111n11u1m11n11111n11111111111m111111111111n111111111111111nr11n11111111111111111111111111111111111111111111111111r11111F. iFERALUN .. ~~:~~~1:; ...................................... _ .. l 
= = 

=

§j Car 
5t

tJ!or Plates ==' 
Station Stairs = Door Saddles, etc. = I AMERICAN ABRASIVE METALS CO. /1'• von an4 .,,...,.11 I 

5 SO Cburcb St., New York City , .. 11011.i,- =1 
~r11n111mn11n1111111mm1111nannn1111mn1111111111111ummm11n1111111111mm1111111111mn111111111111111111m111m,1111numun 

Kass Safety Treads 
present an unusual combination in that 
they give better results at less cost. 

Manufactured and aold 611 

MORTON MANUFACTURING CO., Chicago 
~111111111111111111111111111111111111111111111111111~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n rlllllllllllll~~I 
~ Any width, with or without noalng 

§ MASON SAFETY TREAD ~ for car and atation atepa 
§ Standard for l!5 11ear• 
§ StanWOOd Slepa aod Karbolllb Flooring 

~ Amer!B~J~~'! ~f ~~ ~:'1a~0Pb~~.f.f !~,;lasa. /, 
§ loaepb T. Ryoraon & Son, CbJugo. We1tom Distrlbuten 
~111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111m11111111111111111111111111111111111111111111111 

~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111::n11111111111111111111111111111111 

=
;=====!· J~i ff ~Ef iNII~~ 

H. Fort Flowers, Pree. & Gen. Ma-r. 
FINDLAY, OHIO 

~IHIIIIIIIIIOIIIIIIHIIIIIIIIIIIHIIIIIIIHIIHIIIIIIHlfflllllllllllllflllllllfllllllhfllltlllllltllllllffllllllhJHIIIIHHUIIHlllffl 

= = 
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THERE IS ECONOMY IN 

BRILL TRUCKS 
\ . 

Oil-Retaining Center Platea 

r 
" H alf-Ball" Brake Hanger 

Such features as "Half-Ball" Brake Hanger and 
Oil-Retaining Center Plates not onlycontribute to 
general operating efficiency but ~also save main
tenance by reduced brake shoe and wheel wear. 

The Brill "Half-Ball" Brake Hanger 
is automatically adjusted to wear by its 
compressed springs on bolts at top and 
bo ttom. Consequently, it is noiseless 
due to the absence of loose parts and, 
as the half-ball ends of both hangers 
are case hardened, long life is assured. 
T h is dou ble hanger arrangement also 
main tai ns the brake shoes in proper 
ali gnment and thereby reduces uneven 
brake shoe wear. It is both efficien t 
and economical in operation. 

The Brill Oil-Retaining Center Bear
ing includes a phosphor bronze ring, 
continually in a bath of oil, a larger 
felt ring to keep the dust out, and the 
truck and body center plates. A gill 
of nil will lubricate this center bearing 
for a year and a half, and insures 
smooth and steady action at curves, at 
the same time reducing the amount of 
flange and rail wear. 

1rmml1 THE J. G. BRILL COMPANY- ~ i m PHlLAOELPH I .A. PA. ~ 
AMER ICAN CAR C a - G . C . KUHLMAN CAR Co. - WASON MANF"°C Ca. 

ST. LOUI S MO, CLCVCLANC OrllC SPRINOFICLO. MASS. 

CANADIAN BR ILL COMPANY, LTD., PRESTON, ONT. 
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Read This Letter 
It Ehows how one com:any saved hundreds of 
dollars in one year through sugges tions gained 
from $30.00 worth of McGraw-Hill Books. 

McGraw-Hill Book Co., Inc. 
370 Seventh Avenue, 
~e\Y York City, ~- Y. 

Gentlemen:-
1 recently purchased some $30.00 \\·orth of hooks 

for distrihution among our workmen. I have ah\·ays 
found money so spent to he one of the best investments 
a mining company c01ild make. I thought you might 
be interested in some of the results obtained already. 

One of our rlectricians discovered in Croft's 
Al\1ERICA~ ELECTRICIANS' HA~DBOOK, a 
table giving the life of lamps when operated above and 
below their ratio voltage. Our volt is 117 and our 
lamps have been ordered in the past for 115 volts. The 
saving from this item alone will pay a handsome return 
on the price of the hooks. 

Our chief electrician, from a study of th is same 
hook, figured out r,ne IO hp. loss on a transmission line 
carrying 220 volts, 200 hp. ancl is now making tests 
on another loss of 15 hp. These items \\·ill result in 
a further saving of many hundreds of dollars per year. 

Our "·rider found some information in the hook on 
\Velding that enabled him to do a job the very next 
day in 1/5 the time it had always taken before . 

I have always gi~en men free correspondence school 
courses and furnishecl them with anv technical hooks 
they could use. 1 t is difficult to ohtai~ exact figures on 
the annual saving to a mining compan~· of this practice, 
hut 1 know from experirnce that it runs into thou~ands 
of dollars. 

\'ery truly rours, 
(Signed) W. R. WADE 

This Catalogue 
may save YOU 
hundreds 
of dollars · 
also! 

T H E new 1922 McGraw-Hill Book Cata
logue is ready. 

It is the largest list of standard engi
neering, scientific and husiness books in the 
world. It can he of value to every technical 
rnan, to every executive, to every mechanician. 
For years we have been saying that the books 
listed in our catalogue are useful tools-that a 
single fact or suggestion gleaned from them 
pays many times over for their cost. 

And· now \V. R. \\lade, manager of The North
ern Ores Company, say, it for us. His letter is 
en the left. 

Make full use of McGraw-Hill Books 

McGraw-Hill Books are tools. They help en
gineers and other techn ical men to save time 
and money. They cost $2, $3, H, $5, or $6, but 
a single idea gleaned from them often saves 
hundreds of dollars. 

FREE CATALOGUE REQUEST BLANK 

JJ('(:rnw-lllll Uook ('o .• In<". 
3;0 St'\'t"Hth ..:\n•mw, ~- Y. 

Ye~. ~end mr wtthout l'fmrgP a ,cop,v of ~·onr new 19'!'! 
•·:italoi,11e of Jll<·Gr·aw-Hill !look,. 

•~ll!IH'd, •....• ....••• ••..•..••...•••.••• •..•• 

( A<l•hx•s,) •..•..••.•..•••••••••••..••••.•..•.• 
'I 

!.!==========➔. 

Send for the New 1922 
McG!'aw-Hill Book Catalogue .................................... "E. 4 ~·~·o·-~-! 

~--------------------------------· 




