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Westinghouse Xo. 3 Railway Motor 

2500 Miles Per Month 
For Thirty Three Years! 

Not•cmber 22, 192 

RELIABILITY, Low Maintenance and Long Life are 
personified in the Westinghouse No. 3 Railway Motor, 

removed from service for exhibition at the A. E. R. A. Con
vention recently held at Atlantic City. This motor, built 
thirty-three years ago, has run over a million miles. 

Westinghouse Railway Motors 
represent the best of thirty-three years 
operating and manufacturing experi
ence. They are better today than ever. 

w .. tinahou~ El«tric & Manufacturina Company 
EHt P1tt1bur1h Pcno,ylvania 

Sain Officn in All Principal Citic-I of 
the United Statn and Forri.:n Countrin 

Westinghouse No. 5I0,35HP.,600•volt 
Railway Motor. The up-to-date suc
cessor of No. 3. 
Complete specifications upon request. 

sti 
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"lVhat Are the 
Facts?" 

SO READS the placard which the 
head of one of the largest indus

trial organizations in the United 
States has had placed on the wall 
behind his desk, where its message 
,vill greet the incoming visitor. The 
phrase is a good one to be kept in 
mind by others as well as business 
executives. It expresses a policy of 
particular importance in the publi
cation of technical magazines. This 
thought is never lost sight of by the 
editors of the ELECTRIC RAILWAY 

JOURNAL. 

Fiction and fancy have their 
places. Indeed, it would be a dull 
world that was composed entirely of 
facts and figures. But the place of 
fiction is not in this paper. Here, 
we believe, our readers expect to find 
an accurate presentation of facts. 

It is gratifying to have the con
fidence of the industry in the matter 
published by the JOURNAL. \Ne are 
very jealous of this confidence. We 
believe it is justified. We spare no 
pains to make it so. Mistakes do 
sometimes occur, as in every business. 
When discovered they are immedi
ately acknowledged and corrected. 
But the search for facts is continued 
unremittingly. 

This policy has established for the 
JOURNAL a record for accuracy, and 
we insist that it shall be second to 
none. 

umber of Copies Printed, 6,300 Advertising Index-Alphabetical, 64; Clasi;;ified, 62, 63; Searchlight Section, 59 
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Adhere 
Friction 
Tape-

For geJleral 
.requirements. 
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IXL 
Friction Tape-

For motor or 
generator work 
and interior 
wiring. Has 
extremely 
high yardage. 

Weatinaihouse 
Friction Tape, 
Straiaiht and 
Bias-

e 

_for each requirement 
and each grade is uniform in quality. 

Durability, Adhesiveness and Yardage 
are the principal requirements to look 
for when buying tape. Westinghouse 
Tapes have all these features, in ad
dition to many others, which assure 
perfect results for both electrical and 
mechanical protection, the two most 
important functions of Friction Tapes. 

Don't be satisfied with merely tape
specify Westinghouse Tapes. A grade 
for each requirement. 

Westinghouse Electric & Manufacturing Company' 
East Pittsburgh Pennsylvania 

Weatinaihouae 
Special 
Splicinai 
Compound-
For all service 
where best 
rubber tape Is 
required. 

Pittsburaih 
Splicinai 
Compound-

For general use 
"'·here service 
conditions ate 

Armatur~ 
Tape-

A high grade,. 
light tape, 
frlctioned on 
one side only, 
for insulation 
on armature 
coils. 
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STEEL TWIN TIES 
Low ·/nitiaf. Cost- Long Life Joints 

Renewable Foundation 
THE REASONS for t he continually 
growing interest in steel tie construc
tion for paved track work which are 
stated above are definitely based on ex
perience. The cost records for 1924 
(where ~he work was installed with 
modern equipment) are apparently less 
on the index basis than prewar costs. 

The long life of Joints (the weakest 

point in any track) is on record showing 
up to thirteen years experience. 

The renewal methods are being util
ized on upwards of five miles of steel 
tie construction this Summer. The 
first renewal has had a two year test. 
All this data, too voluminous, for this space is 
included in our folder "Steel Tie Track Con
struction." Ask for it before settling your 1925 
construction plans. 

The International Steel Tie Co., Cleveland, Ohio 

Steel Twin Tte Track 
Renewable Track • • Permanent Foundation 

5 
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National Poles are CedarPolesPlus 

Wco 
, W'estern 
IRedCedar 

Light, Durable and Strong 
PJaln or Treated Poles 

Northern 
White Cedar 

A NATIONALLY treated cedar pole has 
little in common with any other cedar 

pole. It comes from our own vast and unfail
ing supply of forest tracts. It passes many 
rigid inspections before it is selected as worthy 
to bear the N. P. Co. stamp. It has a better 
opportunity for seasoning, for it's only "one 
in a million" in the National pole yards. The 
methods and processes applied to the treat
ment of a National Pole are as distinctive and 
superior as years of continued research work 
on the part of this Company can make it. 

And the result of all these painstaking meth
ods is a cedar pole plus or, in other words, a 
National Pole branded with the date of the 
year of treatment. 

NATIONAL 
POLE COMPANY 

.Escanaba, Michigan 
Distributors: 

Wesiern Electric Company 
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BUILDING TODAY FOi\. TOMORROWS REQUIREMENTS 

THE long life of Garfords-the freedom 
from expensive, time taking repairs has 
been the subject of much comment 

among tradesmen. The reason for this record 
is no secret-it is the result of clear cut ideals, 

· well coordinated. 

THE ORGANIZATION assures rminter-
rr,pted service. 

Garford believes in looking ahead for the 
transportation needs of tomorrow. 
With resources of over $10,000,000 and an 
aggressive management, consistent advance
ment is assured. Every member of the execu
tive staff is imbued with this spirit of progress. 
Direct factory branches, distributors, dealers 
and representatives in principal cities give 
nationwide distribution. Garfords are oper
ated in 46 foreign countries. 

THE FACTORY-Capacity 100 trucks 
monthly. 

Covers 35 acres, 10 acres under roof, and 
comprises fifty individual manufacturing and 
service rendering departments, including 
plants for gear cutting, thread cutting, drop 
forging, heat treating, coach building and 
progressive assembly. 

THE LINE meets every hauling need. 
While all models are built to minimize need 
for replacement, each part is readily acces
sible, permitting quick repairs at low cost. 
Trucks 1 to 7½ tons. Busses 15 to 35 passen
gers capacity in four and six cylinder models. 
And Garford instantaneous service is avail
able for owners everywhere. 
If you are interested in trucks or busses from 
any standpoint, communicate with us. 

The GARFORD MOTOR TRUCK COMPANY, Lima, Ohio 
Be1innint in 1902, Garford is now among the eit ht leading companies manuf acturing 78 per cent of the bona-fide trucks 

Busses 15 to 35 passengers Trucks 1 to 7½ tons 

7 
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,rBus Operating Practice'' 
the first engineering, legal and 

service reference books 
The need for such a manual has been 
i:reat. Bus owners, until now, have 
had no reference book available that 
explains from an authoritative stand• 
point the many different phases of bus 
operating practice. 

Mack has provided such a book, written 
by carefully selected specialists. ,For the 
first time the knowledge possessed by 
the best men in the field of bus opera• 
tion has been placed between book 
covers. Chapters include such topics as 
Establishing the Service, Picking Profit• 
able Lines, Securing the Right to Run, 
Incorporating the Company, Physical 
Property, Operation, Figuring Profits, 
etc. Get in your request now. 
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Street Pavin Co& 
ZtJith ·MackBuses 

STREET PAVING is often a financial 
stumbling block-an investment to be 

voided if possible. 
uses get around this problem easily and 

urthermore eliminate the maintenance of 
ack and overhead construction. 
nd there's a friendly regard for the modern 
us on the part of the riding public that makes 
he change a profitable one for the railway. 
hose accustomed to riding in street cars are 
uickly won over to the luxury, speed and 
omfort of bus service. They like to nde in 
uses and particularly the Mack. For the 
ack bus is only one step from the ground, its 

prings float in cushions of resilient rubber and 
ts seats are deep, roomy and comforta!Jle. 
he sight of a graceful Mack coming down the 

treet is in itself an invitation to ride. There's 
friendly welcome on the running board. 
rom an engineering standpoint, the advan
ages of the Mack bus are many. Mack bus 
ngineers have carefully worked out all the • 
eatures that ensure utmost economy in daily 

,•, 

operation and maintenance costs. That these 
"features are skillfully incorporated is safe
guarded by the fact that Mack builds the t· 
things it plans. For example- • 
The sturdy long-life Mack engine. 
The Mack dual reduction drive axle, especially 
designed to give maximum road and under
body clearance. 
The Mack transmission with ground gears. 
The specially designed low bus chassis. 
Wide front axle, assuring safety and permit
t ing a short turning radius. 
Dual system of brakes on wheels and drive 
shaft. 
The Mack Street Car Body. 
From bumper to tail-light the Mack is all bus. 
Planned by Mack. Built by Mack. 

MACK TRUCKS, INC. 

INTERNATIONAL MOTOR COMPANY 
25 Broadway New York Citv 

Eighty-t hree, dlrttt J\IACK fact ory b ranrheo operate nnder 
t.he tltles or: "J\IACK J\IOTOR TRUCK COMPANY" and 
"MACK-INTER NATIONAL !IIOTOR TRUCK CORPORATION." 

Bus 

R>r/ormance counts/ 
• • 
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Ask The Man Who Knows Us 

SOM E \ VH ERE near you 
there's a Street Railway man 

who is responsible for keeping 
down maintenance. His road 
is buying Texaco Lubricants 
and receiving Texaco Service. 

Ask that man about Texaco 
Sen·ice. He will describe to 
you the friendly co-operation of 
Texaco Engineers. He will tell 
you how they came on the 
property, investigated, demon
strated and then made some 
very favorable recommenda
tions. He'll tell you that, as the 
years roll on, Texaco Lubri
cating Engineers stand shoulder 
to shoulder with him and, in a 
quiet, interested, intelligent way 
they aided him in keeping down 
his costs. 

He'll tell you that they never 
tried to assume any superior 
attitude, or to attempt to run his 

HET 
PT· R:J· 17 

business, but that they worked 
with him in overalls, when 
necessary, to help him hang up a 
record of reduced expenses. 

Possibly he'll tell you that these 
men knew what they were talk
ing about, because back of them 
is the practical experience of all 
the Texaco Lubrication Engi
neers accumulated on roads 
aggregating hundreds of mil
lions of car miles. 

This man, if he is familiar with 
all the facts, wi11 tell you that 
Texaco Lubricants arc known, 
recognized and employed the 
world over in every branch of 
industrial endea,·or. And so hr 
was able to receive promptly, 
at all times, the correct grade of 
lubricant for every kind of 
equipment, for rolling stock. 
power plant, shop or truck. 

And also Kerosene Burning Oils 
and Gasoline. 



The Charles A. Coffin Medal awarded the Northern Texas Traction Company 
Fort Worth, Texas, George H. Clifford, Vice-President and Manager 

FOR "THE MOST DISTINGUISHED SERVICE" 
TO A GREAT INDUSTRY 

NEW YORK 

15,500,000,000 people rode on the elec

tric railways last year. The honor of 

winning the Charles A. Coffin award 

to the company which during the year 

contributed most to the development 

of electric railway service goes to the 

Northern Texas Traction Company. 

This company has been under the 

executive management of Stone & 

Webster, Inc., for 19 years-

STONE & WEBSTER 
INCORPORAT ED -~ 
" 

BOSTON CHICAGO 



~ORTHERN • 

COMPANY 

■----~~ 

Fort Worth 
"Out where the west 

begins" 

rtlt 

The Modern Electric Railway 
is an essential industry 

It furnishes a service that is personal 
to every individual in the community 

and it should be sold to him. 

The electric railway business, in the last analysis, is 
fundamentally the same as any other retailinl! business 
and it must be MODERNIZED, PERSO~ALIZED 
and l\lERCHANDISED. 

lnt,rurban Limiud Train 

The conditions under which we are operatinl! 
permit of our succe:-s unles.., we keep up with the 
and this keepinl! up is not possible if we try to pr 
transportation ser\"ice with the s.,me standard, " 

These an 

lntrriar a/ R,pair Shop 



raction 

years ago. \Ve must provide a I 925 service to a 
age-we must keep ahead. 

re are three wars to keep ahead: 

our industrial p1:blications. 
Encourage our manufacturers. 

Use our electric railway association. 

industrial publication is the messenger that brings 
our offices the latest developments of other com

es and manufacturers from which may be selected the 
s that are best for our needs. 

manufacturer, of course, sells his products for a 
t hut we are not getting our money's worth unle,, 

Dallas 
''The_Cityof the Hour'' 

we also take advantage of the serv ice he offers with his 
goods. T he manufacturer's representative is not just a 
selling agent; he is a mine of information from which 
great good can be extracted in proportion to the time 
that is spent in knowing him. 

,vhatevcr progress the industry has made and will make is, 
to a great extent, dependent upon the encouragement w e give 
the manufacturer to produce new and better things. 

The "put and take game" applies to our American Electric 
Railway Association. The v alue we will take from this asso
ciation depends upon the time we put into it. T he committee 
work, the conventions, the data sheets and publications, in fact 
all the association services, are intended to keep us up-to-date 
and we mus t do our part to help if we expect the best results. 

NORTHERN TEXAS TRACTION COMPANY, FORT WORTH, TEX. 
Winner of the 1924 Coffi.n Medal fo r Electric Railways. 

all modern 

Tiu " lf'h:te Cars" Typical City Cars 

-------------------------..... ===-------====-=---
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ALL Substation Equipment on the 

.rt. Northern Texas Traction Company's 
system is Westinghouse. 

The entire system is operated from six 
manually operated and one automatically 
controlled substations. 

Interior of Northern Texas 
Traction Company 
Automatic 
Substation 

I 
. 

ouse 
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Maintenance 
of Way and Structures 

reduced 44¼ 
This is what the prize-,vinning Northern Texas Traction Co. says: 

' ' The cost of maintenance of way and structures has come down 
from 2.5 cents per cur mile in 1920 to 1.4 ccnlo; in 1924. Besides 
the effect of light-weight rolling stock in this figure, the cxtcnsi\'c 
use of track-welding equipment nnd modem truck tools hn\'c had 
n bearing on producing the results. ' ' 

The "Ajax" \Vclder, the "UniYersnl" Grinder and the "Reciprocating" Grinder 
helped to achieve the result. 

Agents 
"1N-ff'r 1-\ Gnllor. 

30 C'hurrh 1"1., 
Srw York 

('bu. S. Wood Co., 
lklMlon 

EIN'lrlrnl En,:lnrrrlnit 
11; ~U,:. Co., 
l'lll•hura:h ., 

3132•◄8 Ea ■ t Thomp■on Street, Phlladrlphla 

Agents 
.\llu Ralhn 

1"0111111 Ce. 
l"hlnoio 

t;qulpmfflt . 
t:nclnN"rlo,: I 

1.ond-
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This is Station CCH, the 
Consolidated Car Heating 
Company at Albany, head
quarters for electric car 
heaters. 

COFFIN MEDAL winner specifies "CONSOLIDATED" 

;1-; 

Down in the Lone Star State, when the "Texas northers" 
howl, this road is ready! 

When the Northern Texas Traction Con1pany bought its 
moder;n type Birney Safety Cars and its latest interurbans, 
Cons'olidated Electric Car Heaters were chosen as a matter 
of course. 

Like other leading railways from coast to coast, this prize
winning company recognizes Consolidated supremacy. 

CONSOLI DATED 

+~T£~S 

CONSOLIDATED CAR-HEATING COMPANY 
New York ALBANY Chicago 

I 
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Probably no other single factor of railway opera
tion contributes so directly to the maintenance of 
efficient low-cost service as does a thoroughly de
pendable overhead system. 

So we are justly proud that all of the overhead 
trolJey line and catenary material used by the 
Northern Texas Traction Company was supplied 
by us. 

T 

- also 

TOMLINSON COUPLERS 
for speed and safety on 

the interurbans 

rass Co., 
Ohio,U.S.A. 

NI.W yoa K -- l'tf lLADlLPKIA - PITTSIURc&, 

LOS ~A~O Wf f~t:cSJO~, ':~ BNtt..• 
Ni•s•r• Fa1l1, Ontario. Canada , 

I 
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Won by a well equipped road 
Efficient operation goes hand in hand with efficient equip
ment! 

Service to be attractive and snlenblc, must be gi,·en with cars 
that are modern from end to end. 

There's no room on the modern car for any piece of equip
ment or any device that does not help sell the service or 
increase the efficiency of operation. 

So, let's examine the cars of the Coffin l\fedal winner! See 
how Keystone equipment has been used-headlights, trolley 
catchers, destination signs and car signal system. 

" Well equipped" means Keystone equipped! 
These Keystone devices on Fort \\•orth's cars are 
all winners-all well-known-all popular-all 
efficient equipment! They are salesmen of service, 
which have helped the ~orthern Texas Traction 
Company to win the highest reCO!!nition obtainah!e 
in the electric railway industry. 



------

(Written on the record!) 

Equipment on Fort Worth's f 
modern double truck safety cars. 

Keystone-Hunter 
Illuminated Destination Signs 

Faraday Car Signal Systems 

_ Golden Glow Headlights 

Keystone Trolley Catchers 

~, 
- r; 
.,,s;fs 

;::;..~': 
cl )~':!_ ✓--

. , 

~ ia_ • , .. ,.~. ,...,._ ... ,:.\t.t.,;.,<:- ~.;;;:, ~ 
- ..... · •-. "":--- ~'jf; ~s!"-;.<r.:'Ji!J:::J" '" 

fl• ' - ~~ ~.,.-~ .... ~~~J-~ .· • ,.,..\ ... /;~ • " ~- . ,' .... lY.-" ' • 

~4&ruc SERVICE5UPPL!-ed
1
~ 

. 1- ~ ; l'JTJT,AnJ>:J.PRJA NF:W YORK CRJCAGO 
' '- 17th and Cambria Sts. 60 Church St. lllonndooek Bl~. 

'' l'fTTSllrnnn S<'RA STON BOSTON 
820 Oliver Bulldlnr; 316 N. Washln,:-ton A..-e. 88 Broad St. 

Lyman Tnbe & Supply Co., Ltd., l\loatreal, Toronto, Wlnnlper;, Vancouver 
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They modernize( 

Fort Worth's Pioneer safeti( 
Leadi ng all other electric railways in 100% ado ption 
the original Birney safety car for city se r \'icc, the :,: orth< 
Texas Traction Company early showed a mos t p rog n:ss 
spirit. Its management grnsped Birrtey's big idt·11- spced 
operation, safer operation and one-man opera tion! S, 
thereafter. a hustling fleet of little safety cars was busy 
Fort \ Vorth's streets. 

And naturally- Xational Pneumatic Door Engines. incl uc 
as part of the standard Safety Car De\'ices Company equ 
ment, arc found on all these cars. still operating steadily a 
satisfactorily. 

National Pneumatic Co., Inc. 
Orif1inators an,I ,\la1111/a<turrrs 

Executive Office : 50 Church St., New York 
Phil:iddphi:i- 1010 Coloni:il Tru,1 Hldg. Chingir-9~0 !\. lcCormick IJ 

General \\'ork,-R:ihw:ay, ~ew Jer,ey 
.\lanufa<turrJ in Canada by Dominion \\'heel & Fountlrie,, Ltd., Toronto, 01 



nd pneumatized 

Fort Worth's latest safeties 
:\lodern requirements have developed the larger-capacity 
double-truck safety car, and the Northern Texas Traction 
Company has ever kept abreast of the times. A sample of. its 
up-to-the-minute rolling stock ·is illustrated above. 

Asked as to door equipment installed on these most modern 
cars, the Northern Texas officials' answer came "National 
Pneumatic door engines on all our city cars." Again-these 
~ ational Pneumatic Door Engines were included as part of 
the standard Safety Car Devices Company Equipment. 

A vast majority of America's electric railways echo-"We 
do likewise!" 

National Pneumatic Co., Inc. 
Originators and Ill an11/aclurers 

Executive Office: 50 Church St., New York 
Philadelphia-1010 Colonial Trust Hldg. Chicago-9+0 McCormick Bldg. 

General \Vorks-Rahway, New Jersey 
.11 anufac/ured in Canada by Dominion \Vheel & Foundries, Ltd., Toronto, Ont. 
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The first 100% safety car 

property in America-

One ol the new dou• 1 
hie-truck c•r• now 
heln1 uaed on the 
Fort W o r t h City 
Llnu ol the North• 
em Texu Trectlon 
Company,lully equip• 
ped with Salety Car 
Devlc••· 

Thi• 1ln1le•tnack Blmey 
• a I et 7, cer, equipped 
with Sa ely Car Device•, 
11 the type that helped 
hulld patronare for the 
Northern Te•H Tr•c• 
tlon Company. 

The North 
Texas T rac 
Co1npany, 
the first c 
pany to o 
ate 100% 
ney Safety 
Service 
A 1n e r i 
These cars 
ing the sin 
truck ty 
Later dou 
truck Saf 
Cars ,vere P. . 
1n service. 

SAFETY· CAR DE 
OF ST. LOUIS, Mo. 

1'ostal and Yeleeraphic .Add1•ess: 

'W'IL.MERDING, PA. 
CHICAGO SAN FRANCISCO NEWYORK WASHINGTON p1,-1r~sauRG , 
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Now the Coffin Prize Winner 
One of the outstanding features of the 
Northern Texas Traction Company's oper
ating record is the steadily increased num
ber of passengers carried and the consistent 
decrease in costs per mile. The awarding 
of the Coffin Prize to the Northern Texas 
Traction Company is evidence of the sound
ness of their judgment in the selection of . 
equipment. 

JV<!_YS· ~quipped 1-vith 
SAFETY CAR DEVICES 

SCO~ 
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ith the winner/ 
This year with the Northern Texas Traction Company - last 
year with the Chicago, North Shore & Milwaukee Railroad 
Company, MILLER TROLLEY SHOES and the Charles A. 
Coffin prize surely seem to hang together - naturally so, as 
they are both consistent with progressive rai lway practice. 

Used on all city cars as well as 
all high-speed interurbans-· 

he illustrations show cars of the Northern 
exas Traction Company, 1924 Coffin prize 

:-.·inner, which operates all the street railwav 
ervice in th e city of Fort \Vorth, Texas and 
lso interurban service between Fort \Vorth 
nd Dallas, a distance of 34 miles providing 
high-speed, frequent schedule between these 

wo ci ti e!-. 

IILL ER TROLLEY SHOES are uud for both the 
ity and i,iterurban car1. They have proved superior 
o trolley wheels under actual tests conducted by this 
ompany. 

'he Company owns I 77 miles of equivalent single 
rack, 192 city cars and 58 interurban cars. By pay
ng rigid attention to all details of operation as for 
xample by the adoption of MILLER TROLLEY 
HOES, the ratio of operating expense to gross 
evenue has been kept down to the low figure of 61 
er cent for the year. 

he necessity of replacing trolley wheels after they 
ad run onlv 500 to 1000 miles caused the Northern 

fexas Traction Co. to make a careful study to de
ermine the cause of such excessive wear. At that 
ime trolley wheels were arcing badl y because of 
he irregular shape which they acquired soon after 
eing installed. Incre ased tension was tried as a 
emedy hut this resulted rn an average of 45 troll ey 
·ire breaks per month. 

s a possible solution it was decided to substitute 
11LLER TROLLEY SHOES on the city and inter
rhan cars. 

fter the change the Company kept an accurate 
ecord of mileage and performance. It was found 
hat MILLER TROLLEY SHOES gave excellent 
ontact with fewer dewirements. Only 15 lbs . tension 
·as used in the trolley base instead of 25 to 35 lbs. 
ension, required when using trolley wheels . 

An interesting table of compariso n of replacement 
costs is shown in the lower right hand corner. Note 
the effect of installing MILLER SHOES, even on 
part of the cars. 

Since installing MILLER TROLLEY SHOES the 
breaks have decreased to an average of two per 
month. 
MILLER TROLLEY SHOES on this line are aver
aging more than 7500 miles per · shoe on city service 
and _better than 3000 miles per shoe on interurban 
service. 

COMPARISON OF REPLACEMENT COSTS FOR COLLECTION 
EQUIPMENT FOR THE YEARS 1920 AND 1922 

Y ear 1920 Used Cost 
$363 .52 
351.50 

Trolley poles 10 ft. 8 in ..... ....... ................. • 1
9
2~ 

Trolley poles 12 ft. 6 in ........... . ...... . . ....... .. . u 

Fixtures: 
Hearings .... . . . ... ............. .... . · . ... . , . .. . . . 
]{cne"·a hie "·ashrrs. , .. .. . .. ... ...... .... ..... .. . 

8~~~~~ !~"rf~g~: ." .·. ·. ·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
TrollPY hnrps, type "C" . •.•.................... . , . , . 
Trolley rope ....•.. .. . .. ...... . ............ . ,, .. ,,• 
Trolley wheels . .... ...... ..... .. ............ . .. , . . . 

Total replacement costs for yenr l!l20. ..... . ... , . , 
Year 1922 

Trolley poles 10 ft . 6 in ........ . . .... . . ..... , •.... , .. 
Trolley poles 12 It . 6 in . ......... . . .... . . ........... . 
Fixtur<'8: 

Bearing• .. . . . .... , . . ... • • • • • • • • · • · · · · · · · · " · · · · · 
Hencwable washer,, . . . . . . . . . . . . • . . . . • . . . . . . . .•.. 
Contact rings .......................... , ....... . 
Contnct springs ........ , ................... , ... ,. 

Trolley harps type " C" ...................... . • , . . , . 

i~~ll~t~,~~:i,i~ :.-.-.·.·.::: :: : : : : :: : : : : : : : : : : : : : : : : 
:'lliller trolley shoes ... .. ........................... _ .. 
;\liller cont acts ....... ... ........... , . , . , , , . . ..... . 
;\liller shun ta ........................ . .... , ..... . . . 
Miller lockwa,, hers ................ . ............. ,,, 
l\lillcr bolts and nuUI .............................. . 
l\lillcr center pins ........... ,, ............... , .... . 

738 
1,.561 
1.476 
1,669 

200 
1,850 
1,932 

287 .82 
93.66 

291. 88 
216.97 
4S0.00 

1,377 . 60 
3,272.32 

$6,735 .27 

44 $161.04 
63 285. 39 

60 23.40 
128 3.34 
!l6 13 . 24 

110 14.30 
0 

1,399 798.16 
62 1 838. 35 

159 802 .95 
1,343 2,377. 11 

86 57 .68 
6 .29 

469 15.01 
32 18.24 

T ot fL I replncemcnt cost, for yenr 1922 . .. . .. , . . . . . . $5,408.50 
DifTercnce in tot• I costs for the two years in favor of the year 1922 $1,326 .77 
Cost per l\J.C.!11. for collect1on equipment, 1920, cent. . . . . . . 0 . 7:il 
C ost pe r !11.C .lll. for collection equipment, 1922, cent. . . . . . . . . . . 0. 642 

Not,· - -\II enrs were equipped with 6-in trolley wheels d11ring Kl20, whit< 
during 

0

I 022 a large per cent of the cars were-equipped " ith :'lliller trolley shoes. 
Not,:-ln the above comparati\'c costs the coot of trolley baees and repaire 

are not consld£'red . · 



From Mules to Kilowatts 
SINCE 1875, when General Darnell was carried from a sickbed into 

the Texas legislature to vote "no" on its adjournment until the con
struction gang of the infant Texas and Pacific R.R. could rush com
pletion of the remaining few miles into the city, the citizens of Fort 
Worth have been acutely railroad conscious. Twelve trunk lines now 
serving Fort Worth add confirmation of this fact. 

Only one year after the city was thus linked with the world, the first 
street railway was built. A historian• describes it as having "cars about 
the size of an ordinary street omnibus and propelled by one mule some
thing larger than a West Texas Jack Rabbitt." The expanded traction 
system later gained the distinction of being the first in the country to 
become entirely electrically equipped. 

With such a background, it is not difficult to see why the North Texas 
Traction System of Fort Worth and environs was given the Coffin award 
for general improvement and efficiency in 1924. 

Nor is it surprising that early recognition was given by that system's 
management to Phono-Electric Trolley wire with its long-wearing, 
strong, ductile and non-corroding qualities. Phono-Electric has been 
used there for nearly twenty years and the management reports satis
faction from every mile installed. It costs more per mile but less per year. 

•B. B. Padd«k Bridgeport Brass Co. 
Bridgeport, Connecticut 

NEW YORK PHILADELPHIA CHICAGO DETROIT 

ORTWC 
- ---
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''For reducing the number 
and seriousness of accidents'' 
Awarded the Coffin Prize-

One of tlu Northern Texas Traction Company's new Birney Safety Cars 
on •u:hic/1 /1-B Life Guards au standard equipment. 

H. B. LIFE GUARDS 
Man ufac tu red by 

The Consolidated Car Fender Company 
are included in the safety equipment of The 
Northern Texas Traction Company, Coffin 
Prize Winner this year. 

Life Guards Manufactured By Us Assure 

Maximum Safety-Minimum Maintenance Cost 
CONSOLIDATED CAR FENDER CO., Providence, R. I. 

Wendell & MacDuffie Co., 110 East 42nd St., New York, N. Y. 
General Salea Agents 



• We add our voice 
to the chorus of cheers ,vhich 

greet tl1e ,vi1111er 

... ~ .. := ~ ::' 
:r e o 

~ ~ ~ .. ,. • • 

Northern Texas Traction Co. 
deserve all the praise they receive. 

So do their general managers 

Stone and W ebster 

It is a privilege to serve such management 

Globe Ticket Company 
S pecialisls in Tickets and Checks sinr.e I 872 

116 N. 12th St., Philadelphia 



COVER 
THE 

EARTH 

Used on the Prize-\Vinner 

SHERWIN-WILLIAMS-
PAINTS AND ENAMELS 

are standardized on by the Nnrthern Texas Traction 
Company, Fort Worth, who won the famou s Coffin F oun
dation Award for the past yeor. ·n1is conspicuous exom 
ple emphasizes the recoJ!nition so generall_y !liven to the 
Sherwin-Williams policy of providing "the RIGHT finish 

for each surface." In a word, every S-W finish supplied 
tn transportation companies is the result of searching' 
study into the surfoce requirements in the field where 
these fini shes must serve end serve well. Nn guess 
work. • · 

/,,formation, recomm endations a11d prices will be give,i promptly, 

The Sherwin -Williams Company, 601 Canal Road, Cleveland, Ohio 
Largnt Paint and f't1rnish llinkerJ in the W orld. 



Helped Win the Prize 
HEN the Northern Texas Traction Company 
decided on their FI.NE interurban cars, St. 
Louis Car Company filled the order. "Qual

ity" cars on this prize-winning road arc further testi
monials of the prestige and high standing of ''Quality" 
rolling stock. Their attractive, comfortable riding 
qualities and superior interior appointments ha,·c done 
their full share toward backing up this progressive 
road in its campaign for popularizing electric railway 
transportation and winning for it the Chas. A. Coffin 
:\lcdal. 
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Skayef Artnature Bearings 
An Essential For The Modern Car! 

.A NOTHER indication of the pro
£"\.. gressive spirit of the Northern 
Texas Traction Company is indicated 
in the use of Skayef Armature Bear, 
ings on their modern light-weight 
safety cars. 

Ten of these cars were ordered 
early in 1923,and in October, 1923-
or more than a year ago-they arrived 

and were put in operation. Equipment 
consisted of four motors per car, with 
SkayefBall Bearings on the armatures. 

The trend of modern thought in 
car design is toward the use of anti, 
friction and roller bearings wherever 
possible, and when people think of 
ball bearings the familiar designation 
.s K F comes to mind. 

THE SKAYEF BALL BEARING COMPANY 
Supervised by SKF INDUSTRIES, INC., 165 Broadway, New York City 

1301 

Deflected View 



Seven Years of t 

Turning back the pages 
of history we find-
whole ,tories in the Elrrtric Rni/qMy Journal dt\·otcd to thi, 
pionrrr experiment in Fort \\'or1h - 1he Birney Safery Car. 
And linked with the first cars of this type ever built, i~ the n:ime 
-A mrrirnn Car Com/'any. Th:it they're ,till opera1in11: many 
of the earlie-t types of saferie, is :i trihotc to the excellent d"ign 
and workmanship in this e11uipmen1. 

And after se\'en ye:irs of uncqu:illcd success, the latest de\'clop• 
ment of the Birney Safety Car i, helping 10 hrin~ fre,h honor, 
to the Northern Tex:is Traction Company . 

••• ••• • •• • •• 

,.. 

·"~ 
... ,. ,>, 

•' . 
). ·: ·,.... . ,. ... ., .. 

Y~"',,. -
• ,c -..... __, ... 

Jf'" 

was finally determinea to construct 
cars as a sample or demonstration cars, 
arrangements were made for the bodies to be b 
by the American Car Company of St. Louis, 
trucks byThe J. G. Brill Company of Philndelp 
the electrical equipment by the General Elect 
Company of Schenectady, and the air-brake 
safcty~ontrol equipment b;· the \Vestingho 

7 ] 
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rney Car in Fort Worth 
Now the Coffin Medal goes there! 

These last safety cars-. like the first ones 
were built by the American Car Company! 

Some of the interesting specifications were: 
Seating Capaci ty . .••••..•.... . ... .. ... 48 
Body weight .•. .•• • , •.••. , ...... 11,542 lb. 
Trucks ••••.•....•..••........... 8480 lb. 
Equipment ..•••••.•.........••.•. 6078 lb. 
Total weight .................•• 27,000 lb. 
Length overall .•............•. 40 ft. 1 Inch 
Bo<ly . . . . . . . . . . . . . . • . . . ...••.••. A 11 at~e, 
Interior trim •.......•....•.•.•.• Mahogany 
Axlcs--Drill M. C. B .•.......... Forged steel 
Dumpcra ..... American Car Company Channel 
Center and Side Bearings .•. Brill 011 Retaining 
Couplers •• American Car Company Pocket Type 
Journal Bearings ...•..• , . ..........••• Brill 
J ournal Boxes ....•. .. ... .... . Drlll M. C. B. 
Springe •• , ........•................. Brill 
Trucks .................. Drill Type 77-E-1 

W e are prepared to furnish all modern types of rolling stock,
Sa fety Cars, City and Double-truck City Cars, Interurbans, Rail
less Cars and · Steel Bus Bodies--equipment to meet any transpor-

tation requirements. 

m T HE J. G. BRILL COMPANY [I] 
ffl PHlLAOE: L P HIA.PA, 
A M£1tlCAN CAR ca - c;.C.KuHLMAN CAR co. - WASO N MANr'c Co. 

ST. L.OUIS MO. CL.CVCL.AND,o ... ,o. SPRINC F"ICL..0, MA95 . 

■---■ ■■---■ ··---···· 
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Brake Parts 
from Fort Worth 

They're BOYERIZE 

The 
McArthur 

Turnbuckle 
Wht'D you on.... M' l ii UP il 1111)'• 
UP I Tho pow,rfol •prtnr ('QUIPl""I 
•pUl..,13mp dc,·lro which take,, lho 
place of lhc old-fMhlon<'d loek•nul 
hlcll, bold• .. 1111 "" un•hRkRblo l[Tip. 
Yet II tak..,. only a 1mall monkry 
wrrneh :1nd a momrnL'1 Um~ lo 
lil"hlrn II 111>. Like llll nlhrr Boy'1'• 
ll<'tl rqulvllll'nl, !tl('Arlhllr TUm• 
buckle• haYe "" unu,unlly lonr 
"·rnrtnir lllo. 

TRY T H EM ! 

You railway men know 'cm well - tough glossy little 
fellows , hard as glass, full of "fight" to stand u p under 
the hardest service on city car or interurban anywhere. 
They helped N orthern Texas Traction win. 

Boycrizing docs it,-gives the steel from which they' re 
made a glossy armor-plate surface that outwears ordinary 
case-hardened steel not once or twice, bu t th ree to four 
times. 

The Boyerized list includes-
Brake Pins 
Brake Hangers 
Brake Levers 
Bushings 
Center Bearings 

Side Bearings 
Chafing Plates 
Manganese Break Heads 
Manganese Truck Parts 
McArthur Turnbuckles 

Bemis Car Truck Company 
Electric Railway Supplie. 

Springfield, Mass. 
R,opr ..... alall , . .,. : 

t!ronnm ,- El"<'l ric De'1<.'<'1 Co .• Old ColOlll' Bldr~ 
Chlt':>i,n, Ill. 

t•. F. Bndlrr, 1103 lll onadno.:k nJds-~ 
San t"randoco. Cal. 

W. t•. l\lrKrnD<'Y. M Flnol Stl'N'I, Portland, Ore. 
J . II. Drn ton. l3ZI! Broadwll)'. :-.rw York CIU-, :S. Y. 
A w. Arlm. 77:? Padllc E1<,,,u1c llldr .• 

,....,. ,l.nrel"•• Cal. 



-as 
you'd 

expect! 
PEACOCK 

STAFFLESS 
BRAKES 

On their modern safety cars! 
Most leading roads are now demanding the 
Peacock Staffiess on both single and double
truck safeties. It becomes a most significant 
confirmation of their choice, to find that the 
Coffin n1edal Winner does likewise. 

Chosen because-
it's/ ast, pov:erful and above all ample 
in capacity to wind up all the chain 
and apply full braking power under 
any conditions. 

National Brake Co., Inc. 
8 9 0 E llicott Sq., Buffalo, N. Y. 

Canadian Representative: 
Lyman Tube & Supply Company Limited, 

Montreal, Canada 
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"We use Ingersoll-Rand Company's 
tie tampers and paving breakers-" 

mROi\lIN ENT among the factors resulting in lo 1wered ,,,,;, 
costs for maintenance of way, the Brief lists the "11se of 
modern tra ck tr-ols.'' 

Modernization programs on e,·cry railway system can well afford 
to include Ingersoll-Rand Equipment- tic tampers, pa,·ing breakers, 
rail drills, grinders, riveters, chippers, spike drivers, and portable 
compressors. They arc all time-saving, and work-speeding devices. 

INGERSOLL-RAND COMPANY, 11 Broadway, N. Y. 
Ofjiu1 in thr Prinripa/ Citirs th, W or/J 0(•,r 

For Canada. refer Canadian Jnceraoll•Rand Co~ Umlled, 260 St. Jamu Street, Montreal. Quebec 

and 
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It's always 
fair weather! 

The 
Adjustable 

All-Weather Top 

FIFTH A VENUE BUSES 
Capitalize the open air ride! The fresh 
air feature of the upper-deck of our 
Fifth Avenue Buses will prove to be 
a drawing card. vVith our new adjust
able all-weather top, the upper deck is 
sti~l available for revenue riders, in 
spite of sudden shower, excessive cold 
or otherwise inclement conditions. It 
keeps the 55 seats always in service. 
The upper deck sash drop into pockets, 
and the curtain top rolls clear back, 
leaving the upper deck wide open 
when the weather is suitable. 

======&====== 

Fifth Av,enue Buses are the practical 
multiple carriers for mass transporta
tion. The Type L seating 55 pas
sengers-, occupies smallest street area, 
It is only 24 feet 8 inches overall 
length, 7 feet 6 inches outside width, 
and under 14 feet in height with the 
all-weather top. 

Investigate the most practical 
bus proposition for America's 
city streets. There is an at-· 
tractive price quotation waiting 
for you. · 

NEWYORIURANSPORTATIONCo.l ol 
:J(ew o/"or~ X/Y. ~ ~ 

~i-::===iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'kJ.,, 

,.. 
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DC(fing--DentoifDir 
Around every compressor there is a demon lurking in the air 
-DIRT: It will stealthilv, though surely, ,vork havoc if 
permitted to gnaw at the vitals of the compressor. 

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

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

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

The S-ln. Suction Straln,r 
con1l1t1 of a cyllndrlcal body 
with a compact layu of pulled, 
curled hair Mtween two per
rorated plate-a, and I• ao con-
1tructed •• to be readily tak~n 
apart for cle-anlnl' at ■ tatNI 
period,. 

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

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

WtSTIN6HOUStTRACTION BRAKt 
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Where wheels go round-
H idden from ordinary observation axle bearings, journals, 
gears and body bearings can get 'attention only at specified 
inspection periods. Underneath the car, lubrication must do 
its work, unwatched, unseen. 

H ow necessary, then, that lubrication be reliable I 

Galena Lubrication has won a well-deserved reputation for 
reliability because it involves more than the sale of oils and 
grease. An organized system of service, a check-up on every 
detail related to the effectiveness and cost of lubrication, and 
a top-notch quality of lubricating materials, all combine to 
set Galena as the standard of railway lubrication service. 
The savings show in the lowered maintenance costs-where 
adequate, properly-applied lubrication cuts down wear. 

alena-Signal Oil Compan 
·ew York • Franklin. Pa. • Chicag 

• a nd offices in principal ·cities • 
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• 
YourText 

Book 
on 

Equipment 
Standards 

General Electric Company 
Schenectady, N. Y. 

Sales Offices in all Large Cities 

r- ---....__' __ L_ 
I 020 .02~ ,030 

arc.1r,9 conl,n 

Notice the Difference 
These curves show the difference in time 
required to disrupt the arc in a K-35 Con• 
troller when equipped with G-E Arc Sup
pressor Plates. They are plotted from actual 
oscillograph test data. 
G-E Arc Suppressor Plates reduce carbon
ization and eliminate much trouble from 
pitting of contacts. All new Controllers with 
individual finger blowouts are equipped with 
them. 
It will pay you to put them in your old 
Controllers. The plates are inexpensive, and 
easy to install. Try them. 
On page 149 of your G-E Catalog is the list 
ofG-EControllersfor which Arc Suppressor 
Plates are available, stating the number 
required and fingers to be protected. 

GENERAL ELECTRJU 



New York, Saturday, November 22, 1924 

Electric Railway Journal 
Consolidation of Street R ailway Journal and Electric Railway Review 

Published b:r.~!cGraw-IIIII Company, Inc. 

HENRY W. BLAKE and HARRY L. BROWN, Editors 

icago l\layor Persists in 
~I. 0. Discussion 

Voluml' 64 
Number 11 

RO:\I the results of the recent national election it 
is eYident that the people of the nation do not want 

blic ownership of railroads. That decision seems to 
ve been most emphatically expressed. In Chicago, 
we\·er, the Mayor is still endeavoring to work out a 
n for municipalization of the surface and elevated 

operties. Direct negotiations for the purchase of these 
es ha\·ing apparently failed, l\Ir. Blair, president of the 
rface lines, has proposed the consolidation of surface 
d e)eYated lines into a comprehensiYe one-city, one
re, transportation system under some form of service
-cost franchise. Mr. Insull, chairman of the elevated 
es, has offered to finance $23,000,000 of rapid transit 
tensions if the city will say "go." The Mayor con-
ues to favor municipal ownership as the first con
eration in working out a plan for improvement of 
nsportation facilities. 
It is reported that he is carefully waiting for an 
portunity of splitting off some one part of the local 
nsportation system to be used as a club to force more 

,·orable terms from the security holders of the re
inder, under the threat of extending a competitive 
y-owned system. Such a plan would correspond 
nerall); with the method used in Detroit to force the 
le of the D. U. R. city lines to that city. While con
ering Detroit methods, it might be well for Chicago's 
yo1· to analyze carefully the results accomplished 
re by municipal ownership. Even granting that its 
nicipal system has been successfully kept largely out 
politics to date, what advantage has municipal owner
ip brought to the car riders? It is hard to find one. 

fact, such success as has accompanied municipal 
ration is directly attributable to Detroit's wisdom 
turning its system over to operating men who 

tained their training and experience in private enter
ise. The threat of future political interference is 
stantly present and is even more aggravated by the 
ult of the recent election in that city. 

It is generally considered that Chicago's l\Iayor is 
, cere in his views on municipal ownership. In that 
pect at least the present administration, from the 
ndpoint of the car rider, is a vast improvement over 

one that preceded it. He has, however, shown 
idence of being so absorbed in the hobby of municipal 
nership as to put acquirement of the lines by the 
Y first, and speedy improvement of the transportation 
ilities second. 
he City Council committee on local transportation is 

deavoring to work out a plan for submission to the 
ters in a few months. If that is done, it is to b~ 
ped that the people of the city will again express their 
inion of public ownership as decidedly as was done 
the national election. Thus the way will be cleared 

r the speedy adoption of a policy that will permit 

extension and improvement, just as business in general 
is responding after the burial of the government owner
ship bugaboo in national affairs. 

Standardization of Contact Line 
Should Further Electrification 

ONE of the most important things in facilitating 
progress in the electrification of American trunk

line railroads is the adoption of a common system of 
current supply. Rightly or wrongly, the attitude of the 
railroads has consistently been that interchangeability 
of motive power is essential if electrification is to be 
extended beyond installations where it has been adopted 
locally for particular reasons. With standardization 
of supply, say at 11,000 or 22,000 volts, the steam roads 
can purchase equipment with the knowledge that it can 
be used on more than a single division of a single 
railway. 

Details of the locomotives to be operated on the 
various roads naturally will differ with the service re
quirements, depending on the physical features and the 
character of the traffic. So do steam locomotives differ. 
But the feature mentioned most often by steam railroad 
men is that any standard-gage steam locomotive can 
be operated anywhere in emergency, and while it may 
not be particularly well adapted to the load, it can 
function so as to handle a certain amount of business. 
For instance, during the shopmen's strike two years 

· ago many roads used freight engines for hauling 
passenger trains and vice versa. Certainly it was bet
ter to get the trains over the road late than not to 
move them at all. 

Leading railroad men and consulting engineers have 
. felt for some time that the highest contact line volt

age is none too high, if trainloads are to continue to 
increase in the future as they have in the past. The 
New York, New Haven & Hartford Railroad was the 
pioneer in high-tension distribution, having adopted a 
single-phase contact line at 11,000 volts nearly 20 years 
ago. Ori its system have been operated electric loco
motives of nearly every type ever proposed for alter
nating current. While it is usually admitted that 
direct-current motors have advantages from an oper
ating and maintenance standpoint, these advantages are 
not so great as to overbalance the ability to distribute 
large quantities of electrical energy economically by 
means of high tension. The latest types of a.c. locomo
tives employ d.c. motors with the aid of conversion 
equipment on the locomotive itself. 

With greater and greater concentration of train 
weights and increase in propulsion power, the load 
factors have become correspondingly poorer. On a 
large system this can be compensated for to a great 
extent by increasing the distance served by a single 
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substation as much 'as possible, which in turn demands 
high voltage to cut down the distribution loss. As an 
example, consider the supply of 20,000 hp. to one train, 
the amount mentioned as the input for the Virginian 
electrification. At 22,000 volts a.c. this would require 
some 900 amp. and at 11,000 volts 1,800 amp. With 
3,000 volts d.c., even making allowance for the advan
tage of power factor, Mme 5,400 amp. would be needed, 
or three times as much. At 600 volts d.c. the delivery 
of this power would require 27,000 amp. Low voltage 
d.c. is clearly out of the question. Even at 3,000 volts 
such amounts of current have been collected only as an 
experiment. On the contrary, collection of the smaller 
currents for the high-tension systems is not difficult. 
The advantage in less distribution copper and the 
ability to space substations farther apart is obvious, 
as the copper loss varies inversely as the square of the 
voltage. 

The decision of Henry Ford to use 22,000 volts on his 
road need occasion no concern. In case the demand 
for very heavy motive power continues this move is 
entirely logical. The main problem is insulation on the 
locomotive. Supposing that 11,000 volts is adapted as 
a standard, interchangeability need not be affected at 
all, as the same engines can be used on both svstems 
by designing the transformer primaries for con~ection 
in series and in parallel, which can be effected almost 
instantly by a change-over switch under the control of 
the engineer. 

With standardization on a contact line of 11,000 or 
22,000 volts alternating current, there seems no reason 
why the last of the technical difficulties that for so Jong 
have stood in the way of a comprehensive electrification 
of the trunk lines of this country should not be brushed 
away. The roads can then proceed with confidence, and 
the problem can be worked out on economic grounds, 
so that the lines that should be equipped electrically, 
either to increase capacity or to give an operating 
economy, can be converted without dela;r. 

The Majority of Shoppers 
Travel on Trolley Cars 

ARECENT check made at 13 leading stores in New 
York City during a busy shopping hour showed 

that out of 35,252 customers only 813 came by automo
bile or taxicab. The others came by street car or sub
way, by bus or on foot. 

In . these days of the intensive use of the streets, 
the tendency will become more and more definite to 
apply the Darwinian theory of the survival of the 
fittest to determine what street users to favor, as there 
is not going to be room for every one. The first street 
users to go are those who want to use busy highways 
for storage purposes by parking their cars while they 
go shopping or are on some other business. Such 
users have the least excuse for street space, and anti
parking laws are being passed to take care of them. 

user of the street is an obstruction in his path. 
those who have a real interest in ascertaining the fill 
like the retail merchants, the situation is quite c 
ferent, and it is not surprising that in both New Y, 
and Los Angeles, the storekeepers on the strE 
affected protested against any proposal to abolish 
lines. In New York the protest would have been 
louder if the suggestion had been taken seriously, 
as it emanated from Mayor Hylan it was looked u 
only as a part of his plan to pester "the interes 

In any contest in which n railway may be eng 
over its right to serve the public, such evidene 
the above should, make the discriminating local 
chants its strongest supporters. They arc the fi 
feel the effect of any diminution in service of the I 
transportation system, nnd should realize that the gr 
majority of their customers must reach their stor 
trolley. 

What Causes Tra ffic Congestion 
and How to Relie,·e It · 

PROBABLY no phase of the work done during 
past year by the Transportation & Traffic A 

tion is more important than that dealing with 
congestion. This cannot well be denied when ,·chi 
congestion is causing a reduction in speed fr 
average of 10 or 12 m.p.h. in the suburbs to 
where between I and 4 m.p.h. in congested 11tr 
during the rush hours, as was brought out duri 
meeting at the recent com·ention. 

Three major causes of congestion mentioned ther 
first, the concentration of large business popul 
within a small area, a situation resulting from 
tfevelopment of the steel frame building; second, 
increa11ing number of private vehicles on the 11t 
and third, automobile parking. 

Suggested remedies fall into two groups. The 
consists of methods to increase the area available 
traffic, i.e., street widening, etc., and the seco 
ways to increase the usefulness of the e:dsting t 
area. The first group the committee finds unsat' 
tory because of the likelihood that the increased 
will immediately attract increased traflic in su 
amount to nullify any ad,•antnge. 

In the second group of proposed remedies the 
nation of auto parking, especially during the 
hours, is the most important. To accomplish an, 
along this line it will be necessary to secure the 
operation of the general public. How best to do 
is quite another thing. 

A committee studying this subject has recomrn 
the appointment of a permanent committee. Good 
are likely to come by such a step. Here is a p 
that affects \'itally not only every railway, but e 
street car rider, every automobile or truck drh·er, 
merchant, every property owner-in fact, every r · 
of every city worthy of the name. The prob} 
all the more difficult because it is so widespread, 
person having more or less well defined opinion 
the subject. The thing to do is to keep at it, to 
out as many plans as seem to have any merit an 
study the results carefully. Progress in the reli 
traffic congestion has been made in some cities, 
in ways that will apply to the rest of the country. 
collecting :md disseminating information as to ho 

In some cities the next line of attack will be against 
the car lines in certain busy streets. Indeed, such an 
attack has been begun. Mayor Hylan has already said 
~hat Forty-second Street and 125th Street, among others 
m New York, should be cleared of car tracks, and there 
have been suggestions in Loi; Angeles and other cities 
that more automobile traffic could be moved through 
certain busy retail streets, if the car lines were 
removed. is being done, undoubtedh· a better underst:indin 

It is not surprising that such a plan appeals at first the problem will result, a~d real congestion relief 
thought to the automobile owner. To him e,·ery other be obtained. 
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Everett Shops of Boston ~~L" Pave Way 
· to Maintenance Economies 

First Article 

The :Sew l-ho1•R of the Bo•lon J•;te,·aled Jtnllwuy O~eupy B 221-Acre 
SIie Adjacent to the E,·erelt Terminal of the Elevated Line 

The New Layout, Which Provides for All Equipment Repairs Except for the 
Cambridge Subway, Was Decided On After Careful Survey of Requirements!
Growth of the System Dictated Concentration of Facilities for Rolling Stock 
Maintenance-Comprehensive Provision for Mechanical and Electrical Services 

STRATEGICALLY located to reduce dead mileage 
to the minimum, designed to meet the increasing 
demands of rolling stock maintenance on this 

ransit system for years to come and finely equipped 
vith woodworking and paint shop machinery and indi
·idually motorized tools, the Everett shops of the Boston 
~levated Railway mark a distinct advance in traction 
·epair facilities and point the way toward substantial 
·conomies in administration. Preliminary drawings 
1f these shops were published in this paper March 19, 
921, and in the issue of Feb. 10, 1923, a general 
lescription was given of the layout of the buildings 
.nd the proposed routing of the work. Thus far the 
ompany has built only the paint shop, lumber storage, 
.ry kiln, boiler house and wood shop, with related 
·ard facilities as mentioned in the latter article. The 
teel-working shops or general machine shops have not 
et been begun, as appropriations for these have not 
,cen available. Consequently there has been no oppor
unity as yet to secure the full economies anticipated 
rom the ultimate layout, but on the woodworking and 
,ainting sides of rolling stock maintenance material 
·ains in convenience have already been attained. 

NEED FOR INCREASED FACILITIES RECOGNlZED EARLY 

For many years the company has needed proper shop 
acilities for taking care of rolling stock maintenance, 
hough large investments have been made for new and 
mproved cars, heavier tracks and for power generation 
~d transmission equipment. l\lany of the shop facil
lies used up to the occupation of the new shops were 

relics of the horse car days. The principal shop was 
located at Bartlett and Washington Streets, Roxbury, 
in an old horse car barn, which after electrification 
was converted into a car repair shop by making such 
improvements as were possible without a general re
modeling. The greater part of the surface car repairs, 
except work on trucks and motors, was done there. 

This arrangement worked fairly well for a while, 
but as the number and the size of the electric cars 
increased, this shop became more and more inadequate 
and inefficient. While there was considerable land avail
able at the Bartlett Street site, there were no railroad 
facilities, so that expansion at this point was deemed 
inadvisable. Another shop which was in use for many 
years was a remodeled building on Albany Street, H 
miles away, and also without railroad facilities, which 
was purchased in 1889 as part of a site for the electric 
railway power station, and which was remodeled as a 
truck and blacksmith shop. The upper floors of this 
building were destroyed by fire in 1912, and an adjoin
ing building was leased to provide additional space 
for the machine shop. 

As the amount of rolling stock continued to grow it 
became necessary to handle at the individual carhouses 
much of the heavier maintenance as well as-;iome paint
ing. Then, too, a considerable area of the Bartlett Street 
shops became unusable since the transferway, elevators 
and track clearances were too small to permit the move
ment of the larger cars. By cutting notches in the col
umns some of the cars could be handled, but without suffi
cient room between tracks for good work. There was no 
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space for lumber storage near the mill room, and fre
quently lumber had to be handled 200 ft. to be finished. 

Beginning with rapid transit service in 1901, it was 
necessary to provide shops for the elevated cars. The 
first shop was built at Sullivan Square, all the work 
being done there except for the inspection and cleaning 
done at first in a small shop at Guild Street, adjoining 
the Bartlett Street surface car shop, and later in an 
inspection yard and shop at Forest Hills. With the 
construction of the Everett extension the inadequacy 
of repair facilities for the elevated was aggravated, 
since the construction of the main line tracks neces
~itated the removal of a portion of the shop'. 

The Cambridge subway was constructed,, independ
ently of the remainder of the rapid transit system, :md 
the cars are so la·rge that they cannot be operated over 
the ~emainder of the tracks. Accordingly a modern 
inspection and repair shop was built at Eliot Squa·re, 
Cambridge, adequate to provide for this division and 

J.ayuat nr llrntlnir :'\l11lno rnr Hulhllnir• 
Alrrudy Cunotruet•d 

for the East Bos
ton tunnel cars. 
An inspection 
loop is also 
planned in con
nection with the 
electrification of 
the Shawm.ut 
b r a n c h of the 
New Haven Rail
road which will 
be operated un
der I ea s e as a 
part of the Dor
chester tunnel 
extension. 

For a num
ber of years the 
company has 
been investigat
ing the selectiot1 
of a proper site 
for repair shops. 

The primary needs were felt to be accessibility to both 
surface and rapid transit lines and proper steam rail
road and water transportation facilities. Such a site 
was chosen on a 22i -acre plot adjoining the Everett 
terminal of the rapid tr:msit and surface lines. This 
site borders on the l\lystic River and is within a 15-
n;iinute ride of the center of Boston. 

Owing to the unsatisfactory conditions at Bartlett 
Street, particularly lack of room for car painting, it 
was decided that the first unit at Everett should replace 
those facilities. This unit, work on which began a yeat
and a half ago, consists of a woodworking shop, paint 
shop, lumber building and dry kiln, with transfenvay 
and track connections to elevated and surface lines. 
There also are freight sidings and a connection to the 
steam railroad. In the first unit are also included the 
permanent heating plant and necessary electrical equip
ment common to the entire project. This first unit 
was put into partial operation in December, 1923. 

The mechanical and electrical sen·ice supply of these 
shops centers in a combined steam boiler plant and 
substation located on the Broadway, Everett, side of 
the property. This plant is a brick and steel structure 
84 ft. x 79 ft. 6 in. and containing one story and a 
basement. The ground floor is divided into a boiler 

C'omplrtrd l.ayuat or thr -.:,·rrrtt i-hnp• 

J. W ood aho p. 
2. ~1111 room. 

11. Plllnl room. 
12. Glau room. 

3. Carpenter .thop. 13. H<"palr .thop. 
4. J. umbt>r a1ora~. 
5. Dry klln. 

14. Truck ahop. 
15. \\'"het'I and axle ahop. 

6. r-;qulpm~nt, piping and ,.-Iring. 16. Storehouat•. 
7. Steel car repair-a. 
8. Dlark.tmllh ahop. 

17. Hecel\•lni;-. 
18. !-hipping 

9. Sand blaat. 19. 011 hou.oe. 
10. Paint ahop. :?O. Uollt'r hou~c. 

room and an electrical operating room, the balle 
being occupied by ash-handling facilities and by I 
tension electrical control equipmenL The electrical 
on the operating floor extendll the entire length of 
building and is 29 ft. wide. A spur track connects 
company's system with the north side of the bo1 
house for the convenient handling of fuel, ashes an 
equipment. 

The exposed location of these shops on an open 111 
in the lower valley of the :Mystic River nnd the ext 
of the ultimate installation of shops led to the select' 
of water-tube boilers fired by mechanical stokers fo 
the steam henting plant. The paint shop and -w 
mill are of concrete, brick and steel construction, ,~ 
butterfly roofs. The paint shop is 362 fl. 4 in. I 
x 172 ft. 4 in. wide, the wood mill being of the • 
length and 157 ft. 4 in. wide. There is space in 
boiler house for four boilers set in two batteries in , 
single row, but the present installation consists of 
369-hp. cross-drum type Babcock & Wilcox unit 
equipped with Taylor stokers and burning bituminou 
coal. B. & W. superhenters raise the steam 50 deS,?. 
above saturation temperature. The boilers are desiJrn 
for 160 lb. pressure, but about 125 lb. will be used fo 
the present. 

Two turbo-driven Sturtevant forced-draft fans ar --,._, ~ ,,.,..1,g.r ,;~ 
Futur,1-,,,,.,,.,.,._. l'f""~d- .4 ;.~¼L***;.~b """n -r·'}l'~, !ill! \ . \ \ . ' . \ \ \ ~ ~ ~ 1 . , .J 

-----;,;;,;,,R)'-:•· ·•)l)" ~ ~ -': pe-1-t;.:. ... .. . --. .r;-
• ~ ) ~~ ~ •• ·' . WJ ,.~;;.. 

l·-. ,, r . • I a,.,-,y 
.l.:. ' t'l""7,P '.:..._ ,,..,.,,,., 
..- ;: ~"' .. ~~ 
• . j"..! ..,~ 
~ .. l I 1,,¥n, 

IO t-'fiP t- 'fffe? _k, ~ T 1¥, J" T .. 
i t ,,,.1 

po1. t mt:.!:'__i •• •• --· -• - • !: .... 
'.• ; ( ~>'\ ( IUOO·Jl •lS~ 
¥ ij A,ot,.. f.. o/ L •gend 
(,,..~L..JS.l()(1 (+. IUro -. A<1 fom,,l,c 0,1 So1!rh 

,•· "/~ 7/o" ~--f,cO,/S,,,M z:-:.rzr ~,,. ~M, l'oll~ Tnp 

l'rhemalle ""lrlnir Dlairr■m ror rn...-rr llouor, Jnrl ■dlnir 

rro, loloa ror t·utur,. ,\ddltlnuo 
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installed on the operating floor of the boiler room to 
supply air to the furnaces. The boilers are equipped 
with concrete ash hoppers fitted with rolling gates. 
Ashes are discharged by gravity from the hoppers into 
an ash car and trackage system in the basement which 
connects with an automatic skip hoist on the outer 
side of the building. By pressing a button this hoist 
eleYates the ashes above the boiler houses and dis
charges them into a 10-ton overhead hopper from which 
gravity delivery is made into cars on the spur track. 

Coal crushed at the company's main generating 
station is brought to the boiler house in company cars 
and is dumped into a track hopper under the ash chute, 
so that when desired the same car can be used to 
deliYer coal and rem°'·e ashes. From the track hopper 

!<wllrhhnurd for t• .... 11 .. , Clreullo, with i,•u•rs IneloH,.,l 
In CnhlnrtH Ut>nt>ath 

the coal is carried by a belt conveyor to an elevated 
tower which forms part of a 200-ton storage bunker 
at one end of the boiler room, whence it is delivered 
to the r.toker hoppers by a motor-driven lorry of the 
weighing type. The coal and ash handling machinery 
was installed by the Underwood Machinery Company, 
Bo~@. . 

Two Lee-Courtney two-stage turbo-driven feed pumps 
constitute the major equipment of this type, but to 
obtain more economical operation at times of light load 
on the heating system a Union Iron Works reciprocating 
pump capable of supplying feed water to one boiler has 
been installed. 

Electrical energy is being supplied temporarily to 
these shops by the Malden Electric Company, but the 
installation is designed so that in the near future it 
will come from the main generating plant of the Boston 

Elevated Railway. Energy will enter the substation at 
13,200 volts, 25 cycles. Two No. 0000 three-phase un
derground feeders will serve the initial installation, 
with space provided for a third. These cables enter 
the substation basement and pass through disconnecting 
switches, current transformers and· General Electric 
FH-103 500-amp. oil switches and further disconnects 
to a high-tension bus structure in this room. From 
the high-tension bus, cable connection is made through 
similar oil switches on the operating floor to starting 
compensators and switches controlling two General Elec
tric synchronous frequency converters located in the 
operating room and designed to transform the 25-cycle, 
13,200-volt - energy into 60-cycle, 550-volt, three-phase 
energy for local distribution. One converter is rated 

Tht' y,.ntllotlng Fon In 11, .. \\"ood )1111 h lnstoll,.d 
on n Gallery 

at 500 kw. and the other at 750 kw., space being pro
vided for a third unit of the larger rating. Two 34-kw. 
direct-connected exciters, with room for a third of the 
same size, are included. 

From the generators of the frequency converters 
connection is made to a 550-vc;lt, 60-cycle, three-phase 
bus located in the basement, whence feeders are run 
to the various shops. The switchboard controlling the 
various equipment, including frequency converters and 
feeders, is located in the operating room and is of the 
remote-control type. An "E-9" Exide storage battery 
of 55 cells supplies direct current for oil switch oper
ation and emergency lighting through an automatic 
switch installation. The battery is charged from a 
small motor-generator set in the substation. Space 
has been assigned in the operating room for a motor
driven air-compressor, but at present air is secured 
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The l"lplnir h • Carrlf'<I o,·rr lhe Tranofrrway on a Drhlire 
lo au lnt"ln■ or" 

from the company's pipe line system. An Undenvriters' 
fire pump of 1,000-gal.-per-minute capacity is installed, 
with space for a second unit. The substation is sen·ed 
by a 20-ton Whiting electric crane. 

In general the paint shop and wood mill are heated 
by hot blast fans which force the air across steam coils 
and discharge it through outlets into the room below 
at the rate of 1,000 cu.ft. per minute per fan unit. In 
each of these buildings eight fan and heater coil units 
are installed. Steam is carried to the paint shop by 
an underground 10-in. line, with a 4-in. continuation 
to the wood mill. The latter pipe is carried in an 

BOILf.R 
HOUSE: 

L1&yout of ,vood 111111 nnd Plllnt Shop, the Finl Unlh of lhf' 
ETf'rf'lt Shop to Jlf' Complrlf'd 

insulated inclosure across a bridge clearing the transfer
way between the paint shop and the mill. Reducing 
valves are installed on the supply side of each set of 
heating coils. 

The heaters operate on from 30 to 35 lb. steam 
pressure. In certain inclosed spaces such as offices 
and lavatories direct radiation supplements the fan 
system. The heater units are mounted on the skylight 
sections to leave the supply of natural light as free 
as possible. The air in this system can easily be recir
culated and fresh air can be introduced freely from 
outside the shops. The heaters are of the Sturtevant 
im·erted type, 8 ft. 3 in. high x 7 ft. wide, each unit 
having four discharge outlets at the bottom of the 
casing and located 18 ft. G in. above the floor. The 
heaters are supported by steel members spanning the 
space between roof trusses and also by hangers attached 
to the roof girders. A steel platform around each 
heater makes inspection and repair work easier. The 
fans nre all motor-driven. A 6-in. return line brings 
the drips from the heating system to the boiler house 
for recirculation in the feed water system. 

The lumber storage building, two stories high and 
about 55 ft. x 62 ft., is sen·ed by a 3Hn. steam line. 
The second floor is divided into a series of warn1 rooms 
arranged in tiers along two sides of the building with 
an open space between. In each one of six rooms two 
sets of heating coils are inst.'llled. Each set of coils 
consists of lGS linear feet of 1 i-in. pipe, affording 
72 sq.ft. of heating surface per set, and each set is 
sen·ed by a I-in. live steam lead and has a t-in. return 
lead to the drip piping. 

The dry kiln is heated by the direct two-pipe steam 
vacuum system. The heating unit is sufficient to build 
up and maintain a temperature of 150 deg. F. in the 
kiln while changing the air five times per minute. The 
fan installation has been made in connection with 
supply ducts leading from the fan discharge down the 
center of two trucks of lumber which are run into the 
kiln loaded on tracks at right angles to the transfer
way. The return ducts are along the sides of the kiln. 
A humidifying system provides for the entry of live 
steam sprays between the heating unit and the fan 
int.'lke. There are also two Jines of pipe extending 
under each line of tracks so that the lumber may be 
steamed before beginning the drying process. Various 
instruments used in testing the moisture content of 
the lumber, temperature and humidity are installed, 
with an electrically controlled charging oven for use 
in studying moisture present in small samples of 
lumber. 

The standard pipe coloring schedule approved by 
the American Society of ::\Iechanical Engineers is fol
lowed in these shops. 

Atlanta Buys Steam from Incinerator 

T HE Georgia Railway & Power Company has just 
agreed to buy the e."<cess steam of the garbage and 

refuse incineration plant in Augusta. It is expected 
that during the winter months the steam thus bought 
will be used in the commercial steam-heating system of 
the company and during the summer months it will be 
used in the commercial gas plant of the company. The 
contract is for ten years and provides that the city shall 
suppl,r 80,000,000 lb. of steam a year, with a set 
minimum average per day and per hour at 170 lb. 
pressure. 
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Storeroom Improvements at Richniond 
Save .Time and Money 

Stock Has ~een Completely Rearranged and New Cases Provided 
-Heavy Material Is Kept on Raised Platforms-Lift Trucks 
Save l\Iuch Time-Cost of Installing New System Was $5,400 

By John Y. Bayliss _ 
Director of Purchases and Supplies Virginia Railway & Power Company 

Richmond, Ya. 

XTER careful co!}sideration of 
various methods of providing 
and conserving materials and 

supplies for current use, the Virginia 
R a i 1 w a y & P ow e r Company has 
adopted the so-called stock-book sys
tem, and has installed it in one of its 
large storerooms. The installation in
volved not only changes in making and 
keeping- the record of stock, but also a 
complete rearrangement of the stock 
itself. 

The stock-book form is printed with 
columns for the usual descriptive in
formation about each article and has 
also space for recording the amount of 
each article in stock for each month of 
the year. Each sheet holds the record 
for four years. The system depends 
upon a complete inventory once a 
month, so that requisitions can be 
made with definite knowledge of the 
amount of each article on hand. To 
make possible such an inventory with 
reasonable expense, the stock must be 
visible on the shelves and must be 
stored in such shape that to a large 
extent it can be counted without 
handling. Although annual inventory 

::lluterlal h Fllrd lo These Coses so It Can He Counted ,vuhout HnndllnJI'. The Stoek 
In the Two Cases Here Shown Cnn Be Counted In 40 l\Unutes. Oas Stenm 

has always loomed as an ominous cloud on the store
keeper's horizon, the monthly inventory can be made in 
a comparatively short space of time and without extra 
help. Paradoxically, what was a great bugaboo once a 
year, now that it comes once a month scarcely makes a 
ripple on · the smooth surface of the affairs of the 
storeroom. 

The Richmond storeroom contains supplies for both 
railway and light-and-power service. For convenience 
in arranging the stock and keeping the records, the 
materials have been classified according to use and 
physical characteristics. There are 77 classes of ma
terial in this storeroom. The material is listed in the 
stock book and placed on the shelves and floors in 
comformity to this classification. 

The typical material case is made of dressed lumber 
and is 22 ft. long and 10 ft. high. It is 4 ft. 4 in. 
wide at the base and 2 ft. wide at the top. At a 
height of 3 ft. from the floor there is a shelf 8 in. 
wide on which the men stand to reach the bins at the 
top. The case is divided equally by a galvanized wire 
partition of !-in. mesh and No. 14 gage running 
lengthwise and from top to bottom through the middle. 

Itudlotors Are Used for Heating the Storeroom. 

From this the shelves open on both sides. Such a 
design admits plenty of light and makes it possible 
to see through the shelves .from one side to the other. 
The case is painted white' inside , and out with two 
coats, the last coat being enamel , for a hard, glossy 
finish. 

Each bin or pocket has a small galvanized metal card 
holder, on the front in which is inserted the number 
and description of the ·contents. The cases are sepa
rated by ai~les 3½ ft. wide. Experience has proved the 
aisles should be not less than 4 ft., or better still 4¼ 
ft., in width if the space is available. As far as 
practicable, the materials are piled in multiple units 
to facilitate counting and handling. Small articles are 
put up in packages containing the amount' usually 
issued on requisition. The articles are packed thus 
by the makers, if the material in that form can be 
purchased economically. If that cannot be done, pack
ages are put up by the storeroom clerks when they are 
not otherwise engaged. This method has advantages 

' over the unit-piling system, because it not only facil
' itates the inventory, but also aids the issuing of the j 
material. 
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Appearance of the Richmond Storeroom of the Vir~inia Railway & Power Company 
After Rearrangement 

:,;o. l. Material cases C~r storing boxe.'I 
oC glass. 

:,;o, 2. How gear wheels and 1tnlvan!z~d 
pole-line hardware are stored at Rlehmond. 

No. 3. An average of 100 rl'<1ul!,ltlons are 
fllled over this dl&bursement counter dally 

ln,·olvlng approximately !!50 t>lecc-& or ma
terial. 

:So. •· st .. el tublnlf and Bheet etet>I are 
&tor"d In th.,se racks: 

:So. &. Hec:l•h-lng room where all Creight, 
express and email Phl1>menle nr,• rec:elvc-d. 

The o,·erhrnd hoh,t IR a spur•itear,•d bl<wk 
""Ith chain tall, supported Crom the- root 
llmb<-rti. 

:--:o. 6. Machine of %,0l)fl-lb. <'lll>R<'hY Ullo,d 
Cor stacking hea\')' packages. :Sole- the 
al~I" mark<•d h;; whit" line,., 
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C'en~rrlc Pl11tform for Slnrlng 11.,avy lt t>.,lo of Cable nnd Lnrge Traneform.,ro, Two-Ton Re.,Js and Large Trnneform.,re Can n., Easily 
nn<l Qulckly Load.,d antl Unlol\dt'd from Thie Platform 

A section of the storeroom has been set aside for 
receiving and checking material delivered. It is in
closed by a partition, the lower part of which is of 
wood and the upper part of wire-mesh screen. It can 
be locked off from the remainder of the storeroom. 
Here deliveries are received and inspected before the 
material is placed in stock. Such a section adds to the 
orderly operation of stock receiving and prevents pre
mature issues of materials that have not been accepted 
and accounted for. A locker section also is provided 
for articles in suspense, such as goods rejected, incor
rectly shipped, or not identified by proper shipping 
papers. 

Another section has been built for issuing materials 
on requisition. It consists of a wooden counter sur
mounted by a wire-mesh partition. The man with a 
requisition presents it at this counter and the clerk 
brings him the material required. There is a gate 
with a latch which can be opened to pass out bulky 
articles not easily issued over the counter. The ten
dency for men from other departments to enter or 
pass through the storeroom, either on business or other
wise, is thus prevented. 

Special cases have been built for storing pole-line 
hardware, gear wheels, glass, sheet metal, tubing, etc. 
Such articles, being bulky or inconvenient for shelf 
storage, heretofore were piled on the floor, resulting in 
wasteful use of floor space and improper protection of 
the property. Putting the material in cases saves 
storage space, makes it more accessible, and presents 
withal such an improvement in the appearance that 
even the men who handle the stock have more respect 
for its importance and value. 

Transil oil is stored separately in an isolated metal 
house with concrete floor. The drums are thus pro
tected from moisture, and small transformers can be 
filled under cover. Lead-covered cable and heavy trans
formers are placed on a concrete platform level with 
the body of the delivery truck. This convenience has 
greatly reduced the time, labor and cost of receiving 
and issuing these heavy stores. Fiber duct for under
ground conduit, although expensive material, has 
usually been piled on the ground, resulting in damage 
and inconvenience. It is now stocked neatly in racks 
made of cedar posts 12 ft. high, with the tops t ied 
together by wire. 

Reels of weatherproof cable and other heavy supplies 

for inside storage are unloaded on small, portable plat
forms and moved to position in the storeroom by lift 
trucks. When the lift truck is removed, the platform 
rests on the floor with the load on it, where it remains 
until issued for service. The lift trucks have a ca
pacity of 3,500 lb. and cost $150 each. By their use 
a carload of heavy reels, each weighing H tons, can 
now be received and stored without extra help in less 
than an hour. Formerly, it took half the day for a 
gang of men to do the same work. Moreover, the stock 
is in such position that one man with a lift truck can 
wheel it to the door of the storeroom, where it is 
quickly lifted to the delivery truck by an overhead 
hoist. A reel or transformer can thus be issued almost 
as quickly as a hand package. 

IMPROVEMENTS IN HANDLING METHODS 

Heavy cases of electric equipment, kegs of track 
material, barrels of insulators, and similar packages 
which can be stacked, are piled one upon another by a 
stacking machine or portable elevator, which costs $334. 
By this means floor space is saved and the property 
is better protected against damage. The floor for such 
heavy stores· is divided into sections, and aisles 4 ft. 
wide lined off by white paint give access to the stock. 

The time and expense required for installing the 

Ult Tru.,ke lla,·lng n Capnclly o f 3,GOO Lb, :t; a.,h Are U ocd to 
ll 11 ndlo ll en vy lUat.,rl11I. \\' lien In Poeltlon the Truck IM 
Lo w e r e ,I nnd the l ' lutform LPft In Plu<,e with tho Lo11d nn It 



878 ELECTRIC RAILWAY JOURNAL Vol. 64, No. 2 

1-'lbrr Condull h Stnrkrd In Oprn•.\lr ltnrko. Thr•r ,\r., )l11ln !<lnrrronm !'ho'1·1n,: ••Jloylh:ht" Cn•n for llatnlal. Tb<' t:nl\ 
)lttdr of U-t·t. Crdnr l'o•h lltt,·ln!f the Top• 

Tlrd Toirrlhrr with Guy Wlrr 

system were moderate. In the Richmond storeroom a 
period of 17 months has been taken to lay out the 
work, tear out the old shelves and material cases, make 
and set up the new cases, rearrange nil the stock, and 
write up the stock books. With this ample time allowed 
the change was made gradually. A few cases were 
built, or a small section was remodeled, at a time, 
thus avoiding disturbance of the regular routine in 
the storeroom. After each new case was installed, 
the material was placed 'in order on the slielves, follow
ing as closely as possible the adopted classification. 
When the cases had been in use long enough to insure 
satisfactory arrangement of the stock, the items were 
written up in the stock book in the order found on 
the shelves, and the work of installing the new system 
was done. 

CHANGE MADE AT SMALL COST 

In this storeroom about 5,000 different articles of 
stock are carried, of which 4,800 are stored in the 
building and 200 outside in the open air. The total 
value of the stock is about $260,000. The cost of in-

Lorkr-r t:111rcl for SCorln,r :\tnrrrlnl11 In So"Jlrn"r, Sorh RM ,\rtlrll"a 
llrJrrlrd nn Jlrlh·rry or fnr Whlrh th<' l'ro11n 

ldrnllftr11tlon lino Ue<'n D<'l11,-e,l 

1"yolrm of l'lllns lo l."•rd to • IJmllrd 1::.1rnt. 
C,ur• .\rr l"nlnlrd Whltr 

stalling the stock-book system, including new hoistin 
and trucking equipment, new material cases, and th 
salary of an additional clerk for part of the time, i 
$5,400, distributed as follows: 

Taltin« oal old malttlal cu .. and l<'llinc up D<'•- oomplel<' ....... . 
!,:10,,k book. and fonna .. ... ..... .......... . ...................... . 
Port abl<'<'lrnlor, Iii! t.rucu\ <'IC . •. .......... •• • .•••..••.•••.•••. 
Addi1lonaklcrk foroh monrna at $70 p.-r n,onrb .••.••.•••••......•... 

$),9 
I 
a 
4 

This system has not been in service long enough t 
draw final conclusions ns to the economy and oth 
adrnntages realized. It is probable the benefits w1 
not be reflected fully in the operating figures whe 
available. It is nevertheless confidently expected tha 
the new system will enable the stores department t 
supply the needs of the company more effectively, wit 
a smaller investment in general supplies and with n 
greater expense in operating the storerooms. Som 
indirect benefits already appear evident. There is 
better arrangement of the stock in the storeroom wit 
smaller floor space occupied. Quicker service is give 
in receiving and issuing supplies, with better pro,·isio 
for protecting the stock from damage. The discove 
and disposition of obsolete and surplus stock are mad 
more frequently and effectively than heretofore. Th 
good effect on the minds of the personnel, because 
more perfect order and a better system of storing an 
handling materials, is apparent. 

Overhead Test Material Painted Red 

T HE Department of Street Railways, Detroit, i 
following the practice of painting red all o\"erhea 

material on test. This color attracts the attention o 
the line crew, which may remove this particular articl 
so that it will be brought into the oflice for exnmina 
tion and reinstallation. Another adrnntage note 
is that, as all test material is checked periodicall, 
until worn out or a condition is reached which make 
replacement desirable, the red color makes identificatio 
easy and positive. A brief reference to this practic 
was published on page 88 of the issue of this pape 
for July 19, 1924. 
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. U. R. to Operate Co-ordinated 
Rail-Bus System 

us Lines Now Paralleling Interurban System Will Be 
Co-ordinated with Rail Service to Give Altern ate 

Bus and Electric Car Sen·ice on 
Frequent Headway 

LA~S of the Detroit United Railway to co-ordinate 
with its railway service the bus lines which operate 

n the highways paralleling practically all of its routes 
re rapidly nearing completion. The consummation of 
hese plans will mark the end of the destructive com
etition which followed the completion of paved state 
ighways, and which became very serious during the 
rst half of the current year. Acquirement of the bus 

ines by the railway will permit bus and rail schedules 
to be staggered so as to give maximum frequency of 
service without the useless and wasteful duplication 
that has existed up to this time. 

Along with these plans relative to service outside of 
Detroit, a novel and interesting terminal project within 
the city is expected to be in operation within a short 
period. In this case buses will be used to haul inter
urban passengers between terminal stations at the out
skirts of the city and the present downtown interurban 
terminal. An earlier brief outline of this terminal plan 
was given in this paper, issue of Nov. 15. 

Bus competition with the lines of the D. U. R. s·tarted 
in 1919, shortly after the completion of the paved road, 
between Mount Clemens and Detroit. Another bus line 
was put into operation, paralleling the division from 
Pontiac to Detroit. Although this competition began 
to be felt almost immediately it was not serious, due to 
the higher bus fares and also to the character of equip-· 
ment operated by the bus men. As bus operation was 
extended so that these vehicles paralleled other divisions 
of the railway, passenger revenue continued to fall off. 
However, this loss was partially offset by increased earn
ings from intensive development of freight business. 

The continued pressure resulted in various operating 
economies on the railway. Chief among the measures 
adopted was the increased use of one-man operation 
on local lines and within some of the communities 
served. Some of the existing equipment was remodeled 
for one-man operation and additional new cars of this 
type were purchased. When the changes, which are still 
under way, are all completed, there will be between 150 
and 175 cars of this type in use on the property. It 
is estimated that this program alone will make a saving 
of approximately $500,000 per year. 

In the spring of the current year, the situation aris
ing from the bus competition became acute. Improved 
bus equipment and more frequent service made more 
serious inroads on the railway receipts. As this more 
fre<1ucnt bus service was met by increased service on 
the rail lines, a fare war ensued, which rapidly brought 
matters to a climax. In some cases, bus fares were 
cut as low as 1 cent per passenger-mile, and these cuts 
were met by the railway. Such low fares induced some 
additional riding, but the increase was far from enough 
to compensate. 

Improved bus equipment and more frequent service 
were also put in on some of the long-distance routes 
paralleling the railway lines between Detroit and Port 
Huron, Flint, Toledo, and Ann Arbor. A further loss 
in railway revenue resulted, and during the first 5 

months of the current year the railway receipts were 
no more than sufficient to pay actual operating expenses 
and fi.xed charges only. 

Practically all of the competing bus r outes had been 
granted certificates of convenience and necessity which 
amounted to franchises. Although the Michigan 
Supreme Court has ruled that the commission must 
ignore the service of existing steam and electric railway 
lines in determining the public convenience and neces
sity in connection with the granting of bus permits, 
the existing bus route is taken into consideration in 
passing on an application for a second bus line on the 
same route. Consequently, purchase of the bus lines 
seemed to be the only course left open to the D. U. R. 
to offer some assurance of eliminating destructive 
competition and give a co-ordinated service. 

A subsidiary company, known as the People's Motor 
Coach Company, has been chartered to operate the 
railway buses. New financing to the extent of $2,000,-
000 has been approved by the commission, and this 
money will be used to cover additions to railway equip
ment, purchase of existing bus lines and extension of 
routes to give through bus service between the impor
tant cities of the state. 

Where bus routes parallel the railway lines, a stag
gered headway will be arranged so that alternate bus 
and car service will be given. On the lines between 
Mount Clemens, Pontiac and Detroit, both cars and 
buses will be operated at intervals of 30 minutes, so 
that there will be 15-minute headway between alternate 
cars and buses. Thus a very convenient service will be 
given, but present needless duplication of service will 
be eliminated. The economies expected from the elimi
nation of wasteful duplication are estimated to amount 
to $500,000 per year. Thus the combined result of one
man operation and the co-ordination of cars and buses 
is expected to make operating savings of approximately 
$1,000,000 per year. 

Although bus and rail fares on some of the shorter 
lines were on the same basis and were very unprofitable, 
those charged by the buses on some of the longer lines 
were higher than rail fares. On the line between Flint 
and Detroit the railway fare is $1.58. Parlor cars are 
operated on this line and also on some of the other im
portant divisions of the railway, and an additional 
charge of 50 cents is made. This parlor car service has 
proved to be both popular and profitable. The bus fare 
for a trip between Flint and Detroit has been $2. 
The company considers these fares to be on an equitable 
basis, but the fares on some of the shorter routes where 
competition forced the rates down to a basis 1 cent 
per passenger mile are not sufficient to meet the costs 
of operation even after the service is co-ordinated. On 
these routes application has been made to the commis
sion for increased rates. 

The terminal situation at Detroit has for some time 
been the source of considerable loss to the D. U. R. 
Within the city the interurban cars operate over the 
tracks of the city-owned street car system, and the speed 
is necessarily slow, with frequent stops that are annoy
ing to through passengers. 

During ·the year 1923, 9,250,000 passengers were 
carried into the city on the D. U. R. cars. This is con
siderably less than the total number of passengers that 
are brought in to the city limits, as many people leave 
the cars at the outskirts of town and ride the jitneys 
to the business district because of the saving in time 
that can be made. Others take the city street cars at the 
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city limits, so as to be able to transfer to other points 
than the business district for the same fare, and with 
no loss of time over the interurban cars. 

The D. U. R. collects a 6-cent fare for the ride from 
the city limits to the downtown terminal. Operating 
expenses on the cars average about 27 cents per car
mile, and the fare collected just about meets this cost. 
During the year 1923 this operation within the city 
amounted to about 2,000,000 car-miles. The charge 
made by the city for the use of its tracks amounted to 
$500,000, and as this was in addition to other operating 
costs, it represented a net loss on the operation of the 
interurban cars in the city area. 

To avoid this loss, buses will be used to haul pas
sengers from the outskirts to the center of the city. 
Four terminals are under construction, one on each of 
the main divisions of the D. U. R. Jines. At these ter
minals, passengers will be transferred to the buses. In 
this way, a saving in time for the trip of between 20 and 
30 minutes will be made, and it is expected that many 
people who now use the jitneys to make this saving will 
transfer to the buses. The revenue from the bus opera
tion is expected to pay the entire cost, and thus a material 
saving will be made in comparison with the operation 
of interurban cars to the center of the city. The buses 
will operate express between the terminals and the 
business district and will do no local business. 

The installation of the terminal bus service will be 
made gradually. For the present, parlor car trains will 
continue to operate into the center of the city over the 
street car tracks, so that passengers will have the 
option of transferring to the buses or continuing on the 
cars to the downtown terminal. 

Hearings before the commission on some of the 
phases of the new plan are set for the latter part of 
November, and it is expected that if the connnission 
approves, the co-ordinated operation will be started 
during the month of December. 

Accident Costs }{educed 1.56 
per Cent of Gross Earnings• 

The Plan Adopted by the l\lemphis Street Railwny a 
Year Ago Has Already Resulted in a Saving 

of Approximately $50,000, of Which the 
Trainmen Have Received Half 

T HE management of the l\lemphis Street Railway 
after trying various accident reduction plans, such 

as individual bonuses, prizes, etc., became convinced 
that the best plan would be one by which the savings 
in the cost of accidents would be divided between the 
company and its employees. Plans based on individual 
performance were thought to have a tendency to dis
courage the making of full reports of all accidents. 
On the other hand, a plan based entirely on the actual 
reduction in accident cost was thought to be free from 
this objection. 

To make such a plan successful it was necessary to 
devise a method of determining accident costs within 
a short time after the occurrence of the accident. 
Previous experience indicated that damage claims were 
ordinarily settled or a lawsuit was brought within 60 
days. Moreover, statistics running back over a period 

•This article Is bRsed on material Included In the brief sub
mitted to the Charles A. Coffin Prize Committee of the American 
Electric Railway Association by the company named. 

of years showed that the ultimate cost of all litigati 
was 6 per cent of the amount sued for. 

With this experience in mind a new plan was J 
into effect on June 1, 1923. The actual amot 
expended each month in the settlement of claims, pl 
6 per cent of the amount sued for during that mon 
was considered to be the accident cost for the mon 
For two years prior to June 1, 1923, accident co: 
had averaged 4¼ per cent of the gross earnings 
the railway. The difference between this figure and t 
accident cost, figured as described above, would 
the savings under the new plan and would be divid 
on a 50-50 basis between the company and the men. 

It was decided to make the award periodically eve 
three months, the men's share to be prorated on 
basis of hours worked, no man participating who " 
not in the service of the company on the last day 
the three months' period. If at the expiration of a 
period the cost exceeded the 4¼ per cent of gross. ti 
excess was to be absorbed during the next period befc 
any dividend was paid. Under this arrangement 
bonus was paid unless there was an actual saving to t 
company. 

The results obtained during the past year have be 
as follows: 

Period 
Three Month" 

End ing 
Se pt. 1, 19%3 

Dec. 1, 19%3 

:'>l arch 1, 19 H 

June 1, 19!4 

Total Saving 
Sl!.244 

S.16% 

10,1!8 

15.240 

Tralnm~n·11 Shnre 
$6,1?2 

or 1.15 cents per man-h, 
4.381 

o r l.!1 cenlll per man-h, 
6,064 

or 1.45 cenu p<'r man·h• 
1.6~0 

or !.10 cenlll per mnn-h• 

During the year ending June 1, 1924, the total nu· 
ber of accidents was 2,716 or a reduction of 7! per ce 
from the number the preceding year, which was 2,9: 
The total cost of these accidents was 4.03 per ce 
of gross earnings, as against 5.59 per cent the ye 
before. This reduction in the number of accidents w 
obtained in spite of the fact that the number of aU! 
mobiles on the streets of ~lemphis increased to 
per cent. 

It has been found that this plan not only Jesse 
the number of men requiring disciplinary action, t 
also makes the administration of discipline much easi 
and more satisfactory. On the first Tuesday of ea 
month a meeting of the officials of the transportati 
department, the carmen's union and the claims depa 
ment is held. All matters pertaining to safety 
operation are then discussed. On the second Tuesd 
two meetings are held, one for the day trainmen a 
one for the night trainmen. At this time a discussi 
is held of the operation during the preceding mon 
good work of certain individuals is commended, a 
failures pointed out in a manner calculated to imprc 
the operation. About three-quarters of the total nu 
her of employees attend these meetings. 

The chief advantages of this plan have been fou 
to be that it encourages the full reporting of all nc
dents or happenings, no matter how trivial. It al 
encourages politeness and courtesy on the part of t 
employees and stimulates their efforts to increa:-e t 
gross r evenue of the railway. :\loreover, it promo1 
friendly feeling between the trainmen and the co: 
pany and makes the administration of discipline eaci 
as the majority of the men do not ,,;sh to ha,·e car<.'le. 
indifferent or incompetent men retained in the sen·icr 
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nu• )Inking Conn <'ctlon wit h Cn r Under t h<' Co-ordlnatt'd 8.-rvlt'e P lan of the ,vest Ch ester S treet H a llway 

Transportation Service Co-ordinated 
Southeastern Pennsylvania 

• 
Ill 

The Acquisition of 11 Bus Lines and 8 Miles of Rail Route Has Enab]ed the West Chester 
Street Railway Greatly to Extend Its Operations and Population Contact - The Company 
H~ Been Relieved of Paving Obligations-Railway Is the Backbone of t.he Bus Development 

D
URING the past 18 months the West Chester 
Street Railway, West Chester, Pa., has added to 
its system 8 miles of electric railway lines 

onnerly belonging to other companies, and has 
,cquired nearly 200 miles of non-competitive interurban 
notor bus routes. The unified system serves approxi
natcly 1,000 square miles of populous and fast
;rowing territory in southeastern Pennsylvania and 
torthern Delaware. A map 
,f the system appears on 
mother page. 

By the acquisition of 
.hese bus and rail lines the 
·ompany has added sub
;tantially to its earning 
Jo we r at comparatively 
imall expense, by bringing 
arge sections of populous 
:erritory, heretofore iso
ated, into direct contact 
·ith its railway system. 
!though the unified system 
s shown on the map has 
em established only a few 
onths, the company is ob
ining regular traffic on its 

that with proper co-ordination of service and the use of 
comfortable and attractive equipment and adequate ad
vertising to inform the public of facilities afforded, the 
volume of traffic carried on both railway a nd bus sys
tems will be further increased. 

In addition to the income from scheduled bus service, 
considerable revenue is derived from the sale of gas and 
oil, private automobile storage and from the hire of 

buses by private parties for 
sight~eeing trips and other 
purposes. The company 
considers the latter class of 
business susceptible of large 
and profitable development 
on account of the flexibility 
of the bus and the character 
of territory, which is rich 
in points of historical and 
educational interest and 
gridironed w i th concrete 
and hard-surfaced roads. 

' ilway lines from territory 
•hich in the past, without 
w, connections, y i e I d e d 
ly occasional rev en u e. 

udging from these satis
actory results, it is thought 

~om r of fhr Pl("fnrt•M ttllt" Territory Thro ugh \\'hlrh 1h e ,vl"st 
C:hesfl"r ~t rt>et U nlhvn_y 01>t'ruteM If s Inferurt?un Service 

The West Chester Street 
Railway was incorporated 
in 1890. It owns and oper
ates two interurban lines 
aggregating about 37 miles 
of s ingle track. One ex
tends north and west from 
t h e Borough o f W e s t 
Chester, the county seat of 
Chester County, to Down
ingtown and Coatesville, a 



882 ELECTRIC RAILWAY JOURNAL Vol. 64, N 

distance of 15 miles. The other extends south and west 
from West Chester to Kennett Square, Avondale and 
West Grove, a distance of more than 21 miles. Connec

,tion is made at West Chester with the Philadelphia & 
West Chester Traction Company, giving direct and fre
quent service to Philadelphia. 
· The northern division of the railway serves an im
portant industrial section of Chester County, centering 
in Coatesville and Downingtown. Between these points 
the route is along the Lincoln Highway and parallels 
the main line of the Pennsylvania Railroad. Because 
of the present housing shortage and the character of 
territory, this district seems destined to have consid
erable residential development. The southern division. 
operated from West Chester through the Brandywine 
Battlefield district and Lenape Park, a popular summer 
resort, to Kennett Square and West Grove, serves not 
only the local interborough traffic in southern Chester 

• llrPnd 
/ Sprincs -· 'Ml 

·-·-·-·-·Tl 
MD. i 

portation ,vork in southeastern Pennsylvania, acq1 
control of the West Chester Street Railway. The 
management promptly took steps to secure the p 
able section of the railway formerly in operation 
Kennett to \\"est Grove, and by this means to o 
not only the local traffic between these points, bu 
the additional through six-fare business to the c 
seat from points in the southern part of the co 
The property was taken over in October, 1923, 
reconstruction work was immediately undertaken 

Traffic on the West Chester-Kennett dh·ision wa. 
duced primarily by the terminal populations at 
Chester and Kennett Square, and secondarily, b. 
connecting railway lines to West Grove and Brand~ 
Springs. This feeder service for years had been h 
capped by irregular operation, due to derail 
and other causes. Unsatisfactory as this conn 
service had always been, it was utilized as a matt 

necessity and brought eonside 
"county seat traffic" to the Ke 
divi!iion of the West Chester • 
Railwa)·. 

The line from Kennett to 
Grove has now been reconstr 
through service having been in 
rated in July, HJ24. The ann 
necessity of transfer at Kennet 
been eliminated and a great imp 
ment in the regularity of sen·ie 
the character of the equipmen 
been effected. The company 
equipped nearly all of its cars 
luxuriously upholstered seats bu 
order by the Hale & Kilburn 
p:my. Seating accommodation 
elude swivel armchairs, which 
proved a popular inno,·ation. 
marked increase in pleasure r 
which has occurred is attribut 
the management to the pleasant 
ing qualities of the new :-1eats. 
interior view of the impron?d e 
shown in an aceompan)·ing illu 
tion. Pre!lent indications are 
the increased passenger re,·enu 
the extended Kennett di,·ision w 
approximately three times th 
crease in operating 

Jtallway and 110111 Rot1Jf'111, l..or-11lly JiftO\\"O 1111 thf' ''Chr11tf>r \aallf'y Llnr•." fixed charges. 
Rttr,·f' an .t\rf'R of 1,000 ~quarf" ~llff'A 

County centering in Kennett Square, but also the 
through traffic to the county seat and to Philadelphia. 

Prior to 1923 the railway's southern division ter
minated at Kennett Square. In that period the Kennett 
& Wilmington Electric Railway, an independent com
pany, operated two divisions. one extending west from 
Kennett Square, n distance of 7! miles through a wen
developed section to the neighboring towns of Tough
kenamon, Avondale and West Grove. while the second 
extended south a distance of 14 miles through rural 
territory to Brandywine Springs on the outskirts of 
Wilmington. Losses on this rural division more than 
offset the gains on the interborough line between 
Kennett and West Grove, with the result that service 
was abandoned in the spring of 1923. 

~bout t~is time Kelly, Cooke & Company, engineers, 
Phlladelphrn, for many years associated with trans-

Another import:int pha8e of 
situation is that under ordin 

enacted by the city of Coatesville and the Borou~ 
Downingtown, West Chester and Kennett Squar 
company has been permanently relieved of former 
ing obligations in these communities. Typical sec 
of paved track, which has practicalh· all bet•n re 
with heavier rail sections in concrete ~r permanent 
arc shown in accompanying pictures. Exeept in 
towns the tracks are nearly all on private rig 
way and are unpaved. 

_Recently th~ company has also acquired aho 
mlle of paved track extending from the terminu 
its line in Coatesville, south on First Avenue to 
pl~nt of the Bethlehem Steel Company. This ext(' 
WIii permit the operation of a more frequent s 
along the main street in Coatesville, and will e 
the company to gain considerable local revenues h I 
fore lost on account of the 30-minute headway o 
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1terurban service and of its inability to handle the 
1dustrial traffic to its final destination. 
The First Avenue track was formerly the property 
r the Coatesville Trolley Company, organized to con
.ruct an electric railway from l\lodena (about 3 miles 
uth of Coatesville) north through Coatesville to 
oney Brook. About $80,000 was spent in constructing 
e First Avenue track before funds were exhausted 
d the project abandoned. The track, which has never 
n in operation, is constructed of 90-lb. girder rail 

t in concrete, with a diamond turn-out centrally 
ated, and was obtained by the West Chester Street 

ailway on most favorable terms. 

WHEN AND How Bus LINES WERE ACQUIRED 

On account of the location of the railway system 
relation to the communities which it serves, and 
connecting highways leading to near-by population 

nters, the inauguration of a supplemental bus service 
as seen to be necessary to increase and stabilize 
ilwav revenues through an enlarged and diversified 
pulation contact. While the management considered 
at the construction of new electric railway lines con
ting certain sections of the territory would in the 

d be more profitable than buses, it was found that 
is would have required extensive construction along 
rts of the primary concrete highways for which 
anchises would be diffic,ult, if not impossible, to 
tain. For this reason decision was made to utilize 
e bus as the most immediately available substitute. 
As an initial step in the execution of its plan for a 

rdinated railway and bus service the West Chester• 
treet Railway in June, 1923, bought control of the 
eoples Transportation Corporation. This was a small 
mpany organized in 1920 to operate buses on the 
altimore highway between l\ledia, the county seat 
f Delaware County, and Kennett Square, and also 
tween Concordville and the city of Chester. In pur
asing the Peoples Corporation, the railway accom

li:<hed several objectives at one stroke. A going 
mpany was thus acquired through which to operate 
e railway's buses, and control obtained of routes 

ntering the populous Chester district from the north
e<1t via the Concordville concrete highway. The 
ailway was also placed in a good position for acquiring 
us routes into Wilmington. 

In October, 1923, the routes from Kennett south to 
he Delaware and l\laryland lines, together with others 

the city of Wilmington, were granted to· the Peoples 
ransportation Corporation, thereby placing under one 

f"nalu, Ill~, T .. rmlnal l'olnt of lhe Railway Syolem 

I•nrlor ('urs J<~,1ol1tpe,t wlfh Re,·olvlng Armchairs 
Are Intloclng J>lensure Trav.-1 

management all bus transportation between the bor
oughs of southern Chester County and Chester and 
Wilmington. 

In northern Chester County the same company also 
acquired by purchase a route extending from Down
ingtown east on the Lincoln Highway to Exton, thence 
northeasterly through several small villages to Phcenix
ville, an important industrial center. Pending the 
acquisition of other routes in this territory, this 
resulted in a franchise covering the entrance to Down
ingtown (a railway terminal point) and also to the 
principal borough in the northeastern section of tpe 
county. 

ACQUISITION OF OTHER FRANCHISES HAS EXTENDED 
POPULATION CONTACT 

Franchises have also been obtained covering the Lin
coln Highway from Downingtown through Frazer, 
Malvern, Paoli and Devon to Strafford, connecting there 
with the Philadelphia & Western Railway, operating a 
20-minute high-speed electric service to Philadelphia. 
The route from Strafford to Valley Forge National 
Park and Phcenixville has also been secured to develop 
pleasure travel to that historic point. This route, 
passing through a region of great natural beauty, 
offers a very attractive and convenient means of reach
ing Valley Forge from Philadelphia. 

Other franchises granted to the company are those 
between Norristown and Phcenixville and between 

A 8eellon of the Railway In Downingtown 
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Phrenixville and the near-by boroughs of Spring City 
and Royersford. which gives to this important district 
the advantages of a permanent and unified bus trans
portation system. Following the acquisition of these 
franchises the corporation obtained the right to extend 
its Phrenixville line and also its Chester line into West 
Chester (the railway terminal), thus completing the 
unified system. The effect of this has been to bring 
large sections of population, heretofore isolated, into 
contact with the railway, thus aiding materially the 
development of long-distance riding on the railway. 
It has taken about 18 months to establish the various 
bus lines and the railway extensions. 

As of November, 1924, the Peoples Transportation 
Corporation owned and operated 21 motor buses of 
seating capacity ranging from 12 t~ 30 passengers. It 
is planned by the West Chester Street Railway still fur
ther to improve its equipment and extend its facilities to 
permit of more economical centralization of mainte
nance work. 

EXTENSIVE USE OF ADVERTISING 

While each route has been placed in operation as 
acquired, it has only been within the past 2 months 
that the company has been in a position to advertise 
the sen·ice as a whole, due to the necessity of first 
modifying the original schedules of each route and co
ordinating them with the requirements of a unified 
system of operation. The m:magement estimates that 
it will take about a year of "cut and try" to fit these 
to the public need and fully lo develop the traffic 
potentially tributary to the lines. 

One form of advertising which has produced results 
is· shown in an accompanying illustration. As an
other means of informing the public of its serv
ice facilities, the company publishes a standard 
form of time-table for each railway and bus line with 
a map of the system, and giving telephone numbers 
throughout the territory through which further infor
mation can be obtained. These booklets are placed in 
multiple pocket schedule boxes located at advertised 
points and in all railway cars and buses. Large num
bers of schcdulell arc also being constantly sent through 
the mails upon request, it being considered that every 
inquiry or schedule taken represents a probable patron. 
The company has also issued an attractive illustrated 
folder describing many points of historic and educa
tional interest in the territory served by its Jines, 
which is particularly rich in its Colonial history. 

PUBLIC RELATIONS 

One of the interesting results of the company's con
structive program has been the complete reversal 
effected in public sentiment. \\'hereas formerly this 
had been decidedly antagonistic, there now appears to 
be a friendly feeling and a good word on every hand 
for what the company is accomplishing in the way of 
property and service betterments. An editorial in the 
Coatesville Record, entitled "Pleasing the Public," 
shows how the public responds to genuine efforts to 
make traveling more pleasant and comfortable. This 
editorial said in part: 

Credit must be given officials of the West Chester Street 
Railway for the manner in which it is serving the public. 

The present management of the trolley company appar
ently realizes that it prospers most when it gives the best 
possible i-crvice, and there is plenty of evidence th,11t it is 
spending both energy and money in its plan to render such 
service. Improvement in tracks and roadbed, remodeling 

and reno,·ating of trolley cars, additions to service throu 
more cars and better schedulcS--these ha\·e gone a long w 
toward bringing to the company n hearty public supp 
which it must be admitted was entirely lacking only a f 
years ago. This condition is shown also on the motor b 
lines operated by the same company. 

LARGE TRIBUTARY POPULATIO!-: 

The total population of the territory in contact wi 
the bus system is 336,423, and with the co--0 rd inat 
railway and bus i-ystem 359,517. Of this 93,194 is 
Chester County; 68,352 in Delaware County; 70,8 
in Montgomery County, and 127,137 in New Cas 
County, Del. This population is only that of the tcr 
tory in direct contact with the railway and bus Ji n 
and does not include any part of the la rge popula ti 

r.-::r::::~ .•.. , ...... . ·--·-):.:'.!:: ---.. --

-and their foll owers 
welcome this private motor coach service 
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between that territory and the western boundary 
the city of Philadelphia. The latter district is direct! 
connected by se\'en high-speed electric lines with Phil1 
dclphia, containing more than 2,000,000 people. All the. 
lines enter the Union Terminal Station at Sixty-n in t 
Street, which is also the terminus of the :\lark 
Street subway and elernted lines of the Philadelph1 
Rapid Transit Company. There arc about 190,0 
people lh·ing in the intermediate territory west c 
Philadelphia, which is the most rapidly growing di: 
trict adjacent to the city. A huge part of this popul 
tion lies immediately to the cast of the bus termina 
and is tributary in varying degrees to the bus lines h 
reason of connecting railways which traverse this terr 
tory en route to Philadelphia. The population per mil 
of route for the bus system is 1,780. and fo r the rai lwn 
alone, 1,320, which indicates the extent of possib 
future development of the traffic. 

Demands for service to accommodate parties fc 
special trips for distances varying between 10 and 20 
miles arc frequent and increasing. It has been irt 
possible heretofore, owing to lack of equipment. t 
furnish this service except in occasional instances, bu 
plans are going fonvard acti,·cly t_o pro\·ide fo r i: 
With the intercommunity acti\•ities in this territor. 
and its richness in points of historical and educationi 
interest, it is believed that revenues from this cla!I 
of service are subject to considerable development. 
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Association News & Disc·ussions 

Iow·a Association Discusses Maintenance 
,, 

frack Construction, A utom_atic S ubstations, Bus Oper ation, Equipm~nt 

:Maintenance, Electric W eld ing a nd Lubrication F u rnish Subjects 
for Fall Prog ram a nd L ively Discussion - -

I A.PPROXIMATELY 100 members of 
1/"1. the Iowa Electric Railway Associa
ion assembled at Des Moines on Nov. 

k3 and 14 for a busy two-day session 
levoterl to a discussion of many oper

liting and maintenance problems. Com
bari~on of practice and exchange of 
~xperiences helped to make the meeting 
tiarticularly valuable to the operating 
tnen present from the standpoint of 
urnishing fresh inspiration and many 

!Practical ideas for modernizing. 
In addition to strictly railway sub

~ects, the bus also was taken up in one 
paper, and the discussion showed 
plainly· that many of the railway men 
present are actively interested in this 
!\'chicle for the transportation of pas
sengers, and are rapidly accepting the 
ltdea that ehe electric railway com
panies of Iowa are the logical agencies 
o control and operate transportation 
ines on the highways of the state. 

The meeting was opened by chairman 
~ohn Sutherland, master mechanic Tri
lcity Railway. Track construction, auto
lmatic substation operation and main
tenance and bus operation occupied the 
fi rst morning session. The afternoon 
lwas spent inspecting the various de
partments of the Des Moines City Rail
way and the Des Moines & Central 
Iowa Railway. The second business 
sesi-ion took up the subjects of equip
~ent maintenance, welding practice and 
11ubrication. The entire association was 
k!ntertained at luncheon as the guests 
lof the management of the Des Moines 
City Railway, and an evening banquet 
completed a full entertainment pro
gram. 

A paper by M. W. Freund, superin
t<>ndent of way and structures Tri-City 
Railway, Davenport, on the construc
tion and maintenance of street railwav 
track, is abstracted elsewhere in this 
i111,ue. In the discussion of this paper, 
R. H. Findley, superintendent of track 
and roadway Omaha & Council Bluffs 
Rtreet Railway, said that in Omaha the 
railway company is trying to unload its 
paving burdens. He cited some ex
amples of maintenance problems in 
Omaha, and said that the tendency to
ward lighter rolling stock equipment 
was giving the track department relief 
in two ways: First, in making it pos
~ible to construct at less expense new 
track that seems to stand up satisfac
torily undP.r lighter equipment; second, 
in cutting down the wear and tear on 
track now in the street. He also said 
that the use of modern tools like pneu
matic tamping equipment, by improve
ment in tamping, make it possible to 
cut down somewhat the thickness of 

ballast required. He favored a sand 
cushion only in preference to sand and 
cement under brick pavement, but 
pointed out that the results obtained 
depended largely on the local drainage 
conditions. 

Some results obtained from the use 
of a new quick-hardening cement called 
Lumnite were described by W. L. Wil
son, chief engineer maintenance of way 
Des Moines City Railway. l\lr. Wilson 
said that this material was extremely 
handy for patchwork and for con-, 
creting short stretches where quick 
hardening made it possible to allow 
traffic on the new material after a very 
short interval. Later in the program, 
the chairman, at the suggestion of Mr. 
Wilson, called on Mr. Campbell of the 
Atlas Lumnite Cement Company to de
scribe some of the properties of this 
new material which it is putting on the 
American market. 

Track joints were held to be the 
critical part of the track construction 
by C. 1\1. Feist, master mechanic Sioux 
City Service Company. He said that 
the receiving rail gets a severe ham
mer blow unless the joint is perfectly 
level and \:mooth, and stressed the im
portance of grinding joints until they 
are in this condition after welding. Mr. 
Jameson, of Jameson-Ross Company, 
said that most track men considered it 
good practice to grind all joints when 
laying new rail. Mr. Freund said that 
the practice in Davenport is sometimes 
to make the joints slightly above the 
rest of the rail and then to grind them 
level. 

In a discussion of the use of fillers 
in brick pavement near the rail, F. V. 
Skelley, assistant manager Tri-City 
Railway, cautioned against the use of 
materials that would flake off and cause 
derailments. Mr. Findley thought that 
pitch had been used in the case cited, 
as he held that it would flake off in cold 
weather, but that a good grade of 
asphalt filler would not cause trouble 
from this source. 

"Experience in the operation and 
maintenance of automatic substations" 
was the subject of a paper by D. H. 
Nail, superintendent of power Des 
Moines City Railway, which is ab
stracted elsewhere.. In the discussion 
it was pointed out that relief from labor 
difficulties, as well as elimination of 
the expense of attendants, was one of 
the most outstanding advantages of 
automatic operation. 

W. G. Lamb, master mechanic Water
loo, Cedar Falls & Northern Railway, 
read a paper giving the experience of 
his company in the operation and main-

tenance of buses. In 1922 the Johnson 
Motor Bus Company, operating on the 
paved road between Waterloo and Cedar 
Falls, was taken over by the railway 
and modern 25-passenger buses were 
put in service on a 30-minute headway 
between 6 :30 a.m. and midnight. A 
new garage was erected adjacent to the 
car shop with facilities for the proper 
inspection and maintenance of the bus 
equipment. The bus fleet averages be
tween 800 and 1,000 miles per day. The 
master mechanic has charge of the 
maintenance of buses as well as rail
way equipment, and the operation of 
the new service was placed in charge 
of a supervisor of bus operation, re
porting to the superintendent of the 
property. The careful records kept give 
a complete history of the performance 
of each bus. Facilities for filling the 
buses when they go out in the morning 
were installed. Special tanks of 40 gal. 
capacity enable the buses to operate the 
full day without refilling. 

Attention is given to the appearance 
of the buses and the drivers are trained 
in courtesy. Co-operation between the 
operating and mechanical departments 
enables small operating troubles to be 
remedied before they become serious 
and tie up equipment. Maintenance cost 
between Jan. 1, 1924, and September 30, 
1924, amounts to approximately 7.1 
cents per bus-mile, made up as fo llows: 

Superintendence ot maintenance .. 
Repairs to bus bodies ......... . 
Repairs to chassis ....... ......•• 
Repairs to transmission ........ . 
Repairs to engines ............. . 
Repairs to Ignition and lighting. 
Painting and varnishing ........ . 
Tire renewals ...........•...... 
l lus depreciation ........ , •..•.. 
Maintenance of garage ........ . 

$0.00161 
.00381 
.00854 
.00073 
.01023 
.00285 
,0016S 
.~1283 
.02828 
.00049 ---

Total .................... $0.07105 

Total operating expenses of the bus 
fleet per .bus-mile were placed at 15 
cents. 

Tire performance is watched closely 
and an average of 23,000 miles, with a 
maximum of 48,000 miles per tire, is ob
tained. Bus overhaul periods are fixed 
by the condition of each bus after a 
careful inspection rather than on a pre
determined mileage, and wide fluctua
tion in the mileage between overhauls 
is obtained on different individual 
pieces of equipment of the same manu
facture. Buses that have been over
hauled and have made a total of close 
to 200,000 miles are still found to be 
in first-class operating condition, Mr. 
Lamb said. He emphasized the impor
tance of careful attention to the little 
items of maintenance as the best pre
caution against serious damage to the 
equipment and consequent heavy main
tenance expense. Proper lubrication 
was held to be an important factor in 
avoiding high maintenance and serious 
interruptions to service. 

Mr. Skelley reported that the opera-
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tion of buses by the Tri-City Railway for automatic welding apparatus manu
to date was costing 15.2 cents per bus- factured by his company, with partic
mile. The buses are used as feeders ular emphasis on the economies which 
only and the service is very light. In- could be made by welding rolled steel 
come averages about 12 cents per mile, ' wheel flanges by this meth:>d. He s·aid 
making a net loss on the bus operations that preheating and annealing of welded 
of about 3.2 cents per mile. Pull-ins wheels was not successful, and in adrli
due to failures are about one per 3,000 tion was very expensive. This is un
miles of operation and are all due to necessary in welding flanges with auto
minor defects such as fan belts, punc- matic equipment, according to l\lr. 
tures, etc. Brady. He attributed the lack of trou-

A. E. Johnson, supervisor of bus hie from cracking, when the automatic 
operation Waterloo, Cedar Falls & welder is used for building up flanges, 
Northern Railway, said that the bus is to the uniformity of the work as com
a legitimate means of transportation, pared ·with hand welding, which ha!! 
primarily because it is popular with the not proved successful in some instances. 
public. He felt, however, that the use He opposed attempting to weld worn 
of reduced fares in the battle for busi- treads, ns he said this produces severe 
ness is all wrong, and sets a dangerous and injurious stnins in the material 
precedent which is very liable to make due to the extremely high temperature 
it ·extremely difficult to adjust fares to resulting from laying on such a large 
a profitable point when the use of the amount of material. 
new vehicles becomes stabilized. First- llr. Lamb said that hand welding of 
class equipment, careful supervision, 36-in. wheels on his property had given 
courteous driven, and the maintenance no trouble. J. G. llunson, master me
of safe operating conditions and re- chnnic Cedar Rapids & Iowa City Rail
liable service were held to be the proper · way, reported that his company has 
weapons for n railway bus operator to been building flanges on interurbnn 
u~c In a fight for business with com- equipment with hand welding cquip
peting lines. As an example of the ment for 7 or 8 years and has experi
safety of properly supervised bu!I enced no difficulty. The use of welding 
operation, he cited the experience of for building up flat spoLci in wheels 
his company, which has hauled more was also reported on favorably by sev
than a million passengers without an era) of those present. Welding of worn 
accident to a passenger except where axles and armature shafts was not 
one was hurt in a alight scuffle when recommended, 11s it was felt by some 
the bus was stnnding still at the curb. thnt these part.'I should be scrapped 
Careful selection of drivers and com- when they have become so worn as to 
fortable and attractive <'quipment were require building up the journals. lllr. 
held to be of paramount importance in Feist described the practice on his prop
Cullfilling the modern conception of erty of using a pit grinder to keep the 
good transportation service. In special tread diameters of mating wheel" the 
party service he snid that his company ,ame, and attributed freedom from 
made a flat charge of 50 cents per nm- sharp flanges to this practice. Mr. 
ning mile. :Munson concurred in the conclusion that 

Some sidelights on the bus opcratinl? the practice of keeping wheels ground 
insurance situation in Iowa were given to the same diameter gave freedom 
by M. A. Welsh, superintendent anti from 11harp flangell and ci~d an ex
traffic manager Waterloo, Cedar Fallit ample from his experience of wearing 
& Northern Railway. Mr. Welsh ex- out rolled steel wheels completely on 
plained the provisions of the motor car- single-truck safety can without tum
rier law of the state which required ing, by putting on wheel-truing brake 
every operator of motor buses to carry shoe!' whenever the wheel diameters 
insurance in a company approved by became slightly different. 
the commission. Under the mandatory Mr. Skelley read a paper prepared by 
provisions of this law, the cost of in- T. E. Wood, master mechanic Omaha 
snrance for liability only would amount & Council Bluffs Street Railway, on the 
to about $707 per year per bus, accord- maintenance of equipment. In this pa
ing to l\lr. Welsh. He said that his per l\lr. Wood pointed out the need for 
company finally succeeded in getting reduced maintenance cost to meet the 
relief from this heavy burden by con• materially decreased revenue of many 
vincing the commission that the prior electric railways, • and held that in
lien provisions of the Iowa Jaws which creased efficiency of maintenance men, 
give an injured passenger a prior lien the adoption of the most improYed 
on all the property of the company was methods of doing work and general 
protected by the large fixed investment raising of employee morale through 
of the railway within the state. To good management by the head of the 
·satisfy mandatory provisions of the department were the methods by which 
motor vehicle law relative to the filing this result can be accomplished. l\lr. 
of a. bond by a motor bus operator, a Wood said that the car inspector plays 
nommal bond was finally accepted by one of the most important parts in the 
the. commission, thus materially re- fl?Bintenan~e of equipment and empha
ducmg the cost. sized the importance of selecting and 

A paper by W. M. B. Brady, of the training these men with extreme care. 
General Electric Company dealt with A blueprint form used by the Omaha 
the !"an)'. applications for electric arc company for sending a comparative 
weldmg m salvaging electric railway >'tatement of equipment failures to the 
materials. Mr. Brady listed a large various carhouse foremen helps ma
number of items which could he profit- terially in getting more careful inspec
ably sal':'aged by welding, and gave tion by inspiring a spirit of rivalry 
co~ parabve figures to show the savings among the various foremen. He said 
which had been made in several in- that systematic inspection is the first 
stances ~rom reclaiming worn parts. s tep in getting good inspection and re
He descnbed some of the applications ported that all of his company's cars are 

equipped with Economy meters, wh 
help materially in assuring inspect 
at proper intervals. 

Another method of helping the v 
ous foremen to do good work, accord 
to l\lr. Wood, is to furnish them 
copies of blueprints i<howing car wiri 
diagrams, part numbers of car eq 
ment for ordering purposee and 
other information which ";11 help t 
in making repairs or replacements 
parts. Keeping a complete file 
foreign prints which is always av 
able to shop foremen and from wh· 
information can readily be furnished 
carhouse foremen was also consider 
help in getting good results in Om 
llr. Wood said that dipping and bak 
of armatures harl been a distinct s 
cess in reducing armature maintena 
He also described the Omaha compan 
method for cutting the cost of painti 
by minimizing on labor and material. 

:.1r. Feist called attention to 
trolley wheel as a source not only 
maintenance cost, but also of po 
loss. Mr. Anderson said that his r 
had obtained average mileages of 
tween 20,000 and 22,000 miles f 
wheels of the type desis,ied by 
Fei!IL With this type of wheel, )Ir. 
derson also !lair! that it had been 
to do away with one night inspector 
each of it.'I stations. In answer to 
question ;\Ir. Wood said that it wa~ 
practice on his property to ha\·e 
Economy meters read by the trans 
talion department. )Ir. Suther) 
1!8ld that the savings during the 
year after the im1tallation of Econ 
mctcni in Davenport amounted 
$12,000. In answer to II question 
ali::o f':lid that the average number 
pull-ins for all mechanical causes 
the cars of the Tri-City Railwa)', 
eluding fenders and broken i:las. ... 
6,400 miles per pull-in. 

John S. Dean, Westinghouse Elect 
& ;\lanufacturing Company, read 
paper prepared by C. Bethel of 
railway motor engineering departm 
of his company on the subject of Ju 
cation of railway motors. In 
article ;\Ir. Bethel not only outli 
some of the high spots in correct Ju 
cation practice, but also gave cha 
and run·es illustrating in detail s 
of the reasons for these conclusion11 
shown by careful tests conducted 
his compan)'. A complete article 
:.tr. Bethel on this subject was publi11 
in ELECTRIC RAILWAY JOUR:-.'AL, h1su• 
April 19. 

The paper was received ";th inte 
by the Iowa men, and many aideli,r 
on lubrication pracUce were brought 
in the discussion. llr. Feist said t 
he believed in the use of plenty of 
and although this material should 
be wasted, he felt that the )o!'s of 
armature through insufficient lubri 
tion would more than offset all the !I 
ings made through restricted ui::e of 
The most important item in Jubricati 
procedure, according' to Mr. Feist, 
to make sure th11t the man in charge 
the work does not miss a beari 
through carelesi::ness when going o,•e 
car. Mr. Weli::h of the Viscosity 
Company said that if every opera 
followed closely the suggestions c 
tained in llr. Bethel's paper th 
would be very few lubrication failu 
on electric railway equipment. 
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Feist attributed most equipment trou
bleir to the vibration caused by poorly 
lubricated and worn parts. l\Ir. Dean 
de&cribed various methods used by rail
way~ for making bearings fit tight in 
the motor housing after they have be
come worn. One method described was 
that of driving a drift through the shell 
lo expand the outside diameter, and the 
other consisted of copper plating the 
outside of the worn shell until the de
llired diameter had been obtained. In 
this latter method the bearing is first 
babbitted and then copper plated, after 
which the babbitt is bored out to the 
correct diameter to fit the shaft. He said 
that the cost of the process averaged 
about 30 cents per bearing. Mr. Dean 
also described a new type of oil seal 
housing which is being perfected by his 
company, but i~ not yet on the market. 

At the conclusion of the meeting, a 
nominating committee consisting of C. 
ll. Feist, John Lewin and W. G. Lamb 
brought in a recommendation for the 
membership of next year's convention 
committee, which was unanimously ap
pro,·ed. The members elected to this 
committee are as follows: W. L. Wilson, 
engineer maintenance of way Des 
lloines City Railway, chairman; R. H. 
Findley, Omaha; R. C. McMahon, Des 
:foines; W. G. Lamb, Waterloo; W. A. 
Clough, General Electric Company; F. 
R. Grant, Westinghouse Electric & 
.lllanufacturing Company, and H. R. 
Samp~on, Ohio Brass Company. John 
Sutherland, master mechanic Tri-City 
Railway, was re-elected chairman of the 
meeting for next year. 

aiutaining Street Railway 
Track* 

BY M. W. FREUND 
!;up,•rlnlendent of Way and Structures 

Trl-Clly Railway, Daven))ort, Iowa 

IN ANY track repair job the procedure 
depends on the condition of the rail, 

joints, ties and the foundation under 
the ties. One stretch of track in 
Davenport approximately 1,800 ft. long 
on a 4 per cent grade was 18 years old. 
This was built of 7-in. tram rail, ties 
21 fl center to center, and was in very 
bad condition. The rail in this track 
was worn down to such an extent that 
there were two, and in some places 
three, grooves in the tram. These 
grooves were so deep that the wheel 
flanges could not slide sidewise from 
one groove to the other, and as a result 
cars were being derailed at the rate of 
one per day. Relief at minimum cost 
was obtained by renewing one rail of 
the track' with a tram rail which had 
!IUfticient depth to permit the flanges of 
the wheels on one side of the car to 
slide sidewise on the head of the rail. 
fhis track has been operated more than 
3 years without a derailment. 

We have renewed the rail on several 
other stretches of track at compara
tively small expense. These stretches 
were built new in 1903 with 7-in. tram 
rail, ties 2! ft. centers, ballast under 
the ties. In 1912, on account of street 
~g by the city, it was necessary to 

• A bstra,·1 ot a paper 11resented be tore 
mldrcar meellng ot the Iowa I-:Jectrlc 
[~llway AR~ocla!lon, Dc•s l\lolneH. Iowa, 
,,,v. 13. 14, 1924. 

reconstruct these stretches of track. 
The old rail and joints were used, but 
50 per cent of the ties were replaced. 
The ballast was removed and 6 in. of 
.:oncrete placed under and between the 
ties. By' 1924 the rail and joints had 
become very poor in condition. The 
brick paving concrete foundation and 
the ties were still good. In this case, 
10 in. of paving on each side of the rail 
was taken up, and the rail was carefully 
shimmed with steel and wood shims and 
was then spiked to the old ties. 

Rail joint repair practice varies with 
the conditions encountered. When the 
joints are tight, whether welded or 
bolted, and there is a very slight cup, 
it is our practice to grind the joint to a 
perfect surface with a reciprocating 
grinder. When the joints are tight 
and the cups are deep, the rails are 
built up with an arc welder using hard 
steel, and are then ground with a rotary 
grinder. If the joint plates become 
loose but are still in good condition, 
they are rebolted, and usually are 
welded to the rails. When the joint is 
loose and plates are also badly worn, 
new plates are welded to the rails pro
vided both rail ends are in good condi
tion. In the case of joints on Lorain 
section 80-316 rail-we have experi
mented with welding the old continuous 
joints after the base support has been 
cut off, making them fish plates. These 
plates are set in close to the web of the 
rail at the base. The top of the out
side plate is set I in. out from the head 
of the rail. The joint is then bolted 
with six bolts and welded to the base, 
the outside plate being welded only at 
the top. A5 it is very difficult to weld 
the inside piate at the top, the welding 
is omitted. When the joints are loose 
an<l the rail ends are broken, it is 
necessary to cut out the broken rails 
and insert a piece of rail with two new 
joints. The length of the rail cut in 
depends on the tie spacing, varying 
from 4 ft. to 14 ft., the latter being 
used when ties are on 6-ft. centers. 
The new joints are always placed over 
tics. 

New joints that are being put in are 
i-in. machine plates with four-hole 
drilling. These are welded to the rail 
at the head and base by either the car
bon or metallic arc. There are three 
welds made on tram rail, and four on 
tee rail. Rails are cut through the 
head with a hack saw and the remain
ing part of the cut is made with an 
oxyacetylene torch. 

When repairs are necessary to man
ganese centers in special work, they 
are built up with a special manganese 
welding rod, which gives satisfactory 
results providing the welding is done 
according to instructions. Loose hard 
centers are not welded until after they 
are tightened. This is done by remov
ing bolts and raising the center on 
shims to the proper elevation and then 
replacing bolts and tightening. After 
the center has been reset and the cars 
have operated over it for a few days, 
it is again tightened and the bolt holes 
filled with hot asphalt. 

New track in Davenport is con
structed with 8-in. stone ballast, creo
soted oak ties spaced 2 ft. center to 
center, 7-in. 80-lb. tee rail, 25-in. four
hole machine joints and tie rods spaced 
10 ft. The joints are opposite and are 

welded by the carbon-arc process to the 
head and base of the rail, mild steel 
insert being placed between the rail 
ends before welding. All new track is 
ground with a reciprocating grinder. 

In the reconstruction of old track the 
best of the old bricks are saved. The 
rails are then jacked up from the ties 
and removed, the ties remaining to be 
removed by the steam shovel. After 
the grading is completed, the sub-grade 
is rolled, and 6 in. of stone distributed 
and rolled. The ties are spaced on 
2-ft. centers, the rail distributed and 
spiked, after which sufficient stone is 
placed in the track to raise to grade 
and tamped with Ingersoll-Rand pneu
matic tie tampers. After tamping, the 
cars are permitted to operate over the 
track in order to hammer it down 
thoroughly. It is then raised to grade 
and retamped, the interval between 
tampings depending upon the frequency 
of the car service, the average time be
ing four days. After the second tamp
ing the track is lined and is then ready 
for the concrete paving base, which i3 
placed during car operation. Brick 
paving is laid on a 1-in. cement mortar 
cushion mixed 1 :4, and is filled with 1 :2 
grout. Vehicular traffic is not per
mitted on the paving for at least 4 
days. 

Where the old track is in solid con
crete other methods are employed to 
do the excavating. Air hammers are 
equipped with chisel points and are 
used to loosen the ties from the con
crete and cut a channel along the edge 
of the excavation.· Where the concrete 
is 10 to 12 in. thick it is necessary to 
use steel tipped wooden prys 4 in. x 6 
in. x 12 ft. long to raise the concrete, 
which is then broken with heavy 
sledges. This concrete is crushed by a 
portable crusher and used as ballast in 
the new track. 

During the winter of 1923 and 1924 
the Tri-City Railway made a number 
of track changes in Davenport on ac
count of the rerouting of the cars. The 
work was done in the most severe 
weather, the temperature on many days 
being below zero. In making the ex
cavations, it was necessary on a few 
jobs to remove 21 in. of frost. After 
this was completed, the building of the 
track, including tamping, was done with 
very little difficulty. Concrete was 
placed on days when the temperature 
was higher than 20 deg. F. We did not 
have much success heating the mate
rials for concrete before putting them 
in the mixer, as the amount of material 
needed for concrete for one day was 
considerably larger than could be 
heated. We used a mixer that could 
deliver 6 cu.yd. of concrete per hour, 
and heated the materials after they 
were placed in the mixing drum with 
a Hauck concrete heater. After being 
placed, the concrete was covered with 
straw on the top of the rail. and the 
straw in turn was covered with a cheap 
grade of tar paper to prevent the wind 
from blowing it away and also to help 
retain the heat, in the concrete. When 
the weather was not too cold, the straw 
and tar paper were removed after 48 
hours. The concrete was then swept 
clean and heated with large paving 
heaters and paving lard. The sand for 
the paving cushion was heated on old 
junk boilers. Steam from a portable 
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boiler \\·as used to heat the water that 
was used for making the mortar pa\;ng 
cai:hion and the cement grout. Imme
diately after grouting, the pa,;ng wa~ 
covered \\;th the straw and tar paper, 
and was thus protected for at least a 
week when the \\·eather was moderate, 
and longer when it was very cold. 

Exper ience '\\i th Au tom atic 
Substa tions* 
BYD. H. NAIL 

Supertn1enden1 or Power De,o Moines CU>· 
Raihray, Des llolnes, l011·a 

AUTO:'tlATIC substations do not re-
quire a great deal of attention 

other than periodic cleaning and in
spection. In the early use of these 
:stations in Des :',loines they were in
spected t'91ire each month. Later on we 
found that this time could be extended 
to once each month without an~· trouble 
occurring to the eqaipmenL The build
ings in which these equipments were 
installed are fireproof and well ,·en
tilated. When inspections are to be 
made the station is shut down after 
the morning peak load is o,·er, the ma
chine is blown out and the switchboard 
and the station are cleaned up. Com
pressed air is furnished by a portable 
air compressor operated by a 600-volt 
d.c. motor. This compressor is trans
ported in a truck to each station when 
inspections are made. 

After the station has been blown out 
the maintenance men inspect each part 
of the apparatus separately, clean the 
machine, interlocks and relay contacts, 
and go over all nuts and terminals on 
the back of the switchboard to see that 
everything is clean and making good 
contact. All protective de,·ices are next 
tried out to be :sure that they are 
working properly. This is done by 
starting up the machine but not letting 
it go on the line. The inspector then 
operates each protective relay or elec
tric interlock by hand in the same man
ner as they woald operate normally. 

After all these protective devices 
have been thus tested out, all line and 
control switches are closed so that the 
machine may come on the line normally. 
The time required for two men to clean 
and inspect a one-unit station is about 
6 hours. This allows plenty of time 
for the station to be back on the line 
in time for the evening peak load. 

The Des }loines City Railway was 
among the first to install automatic 
controlled substations exclash·ely for 
city railway power, having begun in 
the year 1916 and continued with this 
work until the entire system is now 
fed from this source. At the same time 
the Des Moines & Central Iowa Rail
road began to use automatic controlled 
substations for interurban :service. Up 
to the present time the Des }loines 
City Railway bas 10 and the Des 
Moines & Central Iowa Railroad has 
5 substations operated by automatic 
control. These rotary com·erters range 
from 300 to 750 kw. each. The Des 
Moines City Railway was also among 
the first to build a portable substation 

• Abstract or a paper preto<,nled b<-!ore 
mldn·ar meellng or Iowa Ele<:trlc Rall,..•>· Al<soclallon, Des ~olnes, !\'ov. U. 14. u~•-

automatica!;y controlled. This station 
is of 500-k\\·. capacity and the equip
ment is installed in a steel car. The 
power transformer is designed for 4,500 
or 22,500 ,·olts as the city transmission 
lines operate at 4,500 volts, while the 
tran!'mis.sion lines feeding the sub
stations for the Des }loines & Central 
Iowa interurban system use 22,500 
volts. T\\·o sets of operating and in
strument transformers are needed for 
the different voltagei;. The time re
quired to change the station from 4,500-
volt to 22,500-,·olt operation is about 
4 hours. This arrangement makes this 
portable sub~tation very handy m case 
of trouble with either a city or an inter
urban station. 

Data on the efficiency of automatic 
substations, and a compari5-0n of the 
relative economy of automatic and hand
controlled stations, are farn.ished b·y 
the follo\\ing figures for one year: 

Ol"TPt."T A:SD CO:S\"ER.<;IO:S LOS.<; OF Al"TO
:IIATJC H"JISTATIO:SS, OES )JOl:SES, toW • .\ 

l'abstatioe .,ll.llaal D.C. C-nnioe 

IJ:>Catioo c.,,. Un .. 

C.aJ!-0•_•1,. ()l,tpvl I.._ 
Kw. Kw.-llr. P..- C•nl 

I 11.h and II ich 
i'trN-ta. ~ 

E. 2nd and Walnut 
~I.a. soo 
Int«arbala Li-

1.864,700 

2. ◄ 35.1 ~ 

IO 77 

• 66 

BNADaa.. 100 1'7.~ 22 01 
11,,_,.,.._ • 100 H;i. Jlll lJ ◄ S 

lnlmsrb&D LIDao. lland.()p..nt,d 
lli1dlollTill,,. 30o 2JS. ◄ 20 37 45 

The last t\\·o stations both hu;ng 
the same kilowatt capacity sho..-ed a 
differen~ in d.c. output of -4,900 
kw.-hr., but a differen~ in convenion 
loss of 14 per ~nt for the period of 
one ye-ar. Aside from the ~ving due 
to the low conl"ersion loss there ..-a! 
the additional important saving result
ing from the elimination of operators 
in the automatic stations. 

Comparison of the co!ts of operating 
the same single unit 750-kw. station 
automatically and by hand for a period 
of a year as taken from our operating 
data shows the follo\\ing resu!U: 

II and .,.,,.,..t~ 
()p.ntioo Opc,ntioD 

C.onnnioa 1-, prT ttftl • 22 12 
Con""11i<m 1-. ltilow-au-lw.r 47S.OOO 2s• .... 
Le.. al SO 0125 prr kilow-att-

.ho,,r. '5,712 SO IJ,2J7 St 
:llainleAHN' labor. 111,&terialo 

and •upol>a . . 
Wav,of1lm,.,op,T&lonW'Ol'k

iDC 8 hoan prr day al SO 
cuuprrhoar . 4,JU N 

!O(~)opttatw ... 1 ~)"Mr _110.su 65 11.657.65 
:,.TIIIII from a11-t,c, op,,nuon.. 16 6 55 N 

• Talon al a,,1nal ... 1 nr band ,tation. 

Com·ersion losses in per cent for 
hrn-unit automatic subrtations, taken 
from actual records for a period of 
6 months, were as follows: 

:llwhiu. ~a<:hino 
:So. I :Sa. 2 

faa1ian a1 llt h aDd II ic.b St....,l.tt, 
1-. prr ,...DL 5 47 7 15 

!'tatioa at 2nd and Walaat St....,t•. 
•-.prr.-.nt e...a1 5 (6 

Under conditions where the leading 
machine is cnr11;ng light load part of 
the time, and the trailing machine 
comes on the line-during the peak only, 
when it is not subject to light load 
conditions, the leading machine nat-

urally i;hows the highest proportion 
com·ersion loss. This -rendition d 
not exist v.·hen the two machines a 
more uniformly loaded. 

Compari~n of inspection and cl 
ing costs for nine automatic sabstati 
of 500-kw. capacity each operatf:'d 
the Des :'tloines City Railway i;ho 
the follo~dng results for one year: 

TotalC,-, 
lor , ~,~uoe. 

l~udcleu,injlabor. s1.,n ~• 
MMDi. ........ labor. 2.HS ,. 
l'apph...me!admrrbw,ah .. 1.,.. 

m.aeliiaes, ..... oil. 1-
alamiDam an..1..- doctro-
ly1 ... •--- ,-po,and. 111ocr~...... ess 6? 

~I aiat..aaatt a&I oria),and pact a '127 0 5 

The Ul!e of automatic substations · 
Des :\loines has not only proved 
nomical from the standpoint of ope 
11,tion and maintenan~ costs, but. d 
to the fact that an operating for 
is not required, has permitted the 11 
of more stations givin~ more feed 
points on the sy.stem. This incre 
number of feed-in points has redu 
the amount of d.c. feeder n~sa 
and has reioulted in providing a ve 
uniform trolley potential throagh 
the sy!tem, permitting higher sched 
speeds and lower power los!'eS. 

For interurban sen-ice aatoma• 
sub!<Utions can be located along 
line where it would not be conve11i 
to use the hand-operated sub:,;ta 
as some companies find it nect>ssa 
to locate band-operated stations n 
points where they can furnish Ii · 
qaarters for the attendants.. 

ubways in the .Air 

T AKIXG as his subject "Traffic a 
Transit," )layor Hylan of X 

York City addre..<t.Sed a joint m~ 
of the American Society of Ch·il En 
neers and the American Society of )I 
chanical Engineers on Xo,·. 19. 
told how under his administration 
city had spent huge sams of money f 
the purcha!e of i;t.reet cleaning eqa 
ment and praised the efficiency of t 
Xe1. York Fire DepartmenL I 
dentally, he repeated his well-kno 
ideas on the benefits that "-ould rtt· 
to the city from the remo,·al of •-wo 
out" !'trt>et railway tracb, "antiquat 
e!e,·ated i:tructures and the inau~ 
tion in their stead of a swiftly movi 
••modern bus system." 

He spoke in glowing terms of t 
benefiLc; which resulted from the 
mo,·al of the elevated spur on up 
Sixth Avenue and prophesied the ea 
removal of the re5t of the elented ni. 

way in that street. To care for t 
present traffic he wants the muc"i-d 
cu~i:ed Sixth Avenue sub'll·ay to be bo 
by the city. The Board of Transpo 
tion is now workini:: on plans to acco 
plish this. Xo intimation "·as gi,· 
howel"er, as to how it is propose<! 
coni:troct a new subway at Thirt 
fourth Street, where three unde?"J.!'rO 
lines at different le,·els are already 
existence, nor where the money is 
come from to carry out the city's am 
tious projects. 

Following the talk by llayor Hyls 
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Fire Chief John Kenlon told how the 
construction of elevated railways in 
various parts of the city had destroyed 
property values. He expressed the 
opinion that no more such structures 
should be built. The difficulty of mov
ing fire apparatus through the con
gested streets was also mentioned by 
this speaker. 

::\lajor Elihu Church,. transportation 
engineer Port of New York Authority, 
in a snappy talk told of the growing 
popularity of horse-drawn vehicles for 
heavy trucking in New York City. He 
cited actual counts showing more than 
70 per cent of the vehicles carrying 

freight to and from certain terminals 
being drawn by horses. The proportion 
is steadily increasing, he said. Time, 
not distance, being the measure of ex
pense in heavy trucking, the superiority 
of the cheaper vehicle is notable where 
congestion exists. With the average 
speed of traffic movement in the city 
streets being from 3 to 4 m.p.h. and 
with one-half to two-thirds of the time 
of the truck spent standing still', it is 
more economical to use horses. Major 
Church explained how a system of 
trunk line motor highways and by
passes around cities would relieve this 
severe congestion. 

Utilities Commissioners Discuss 
Bus Regulation 

T HE annual meeting of the National fees of the nature of compensation for 
Association of Railroad & Public the use of public highways; (3), fees 

Utilities Commissioners was held at exacted in exchange for franchise 
Phoenix, Ariz., Nov. 11-15. Most of . rights. 
the time of the meeting was given over Fees to Cover Regulatory Expense.
to discussion of matters not especially The committee believes that the exac
p<'rtinent to electric railw.,vs. The tion of fees to cover the expense of 
new president elected was William D. regulation is sound in principle. The 
B. Ainey, chairman of the Public Util- regulation of motor vehicle transporta
ities Commission of the Commonwealth tion is more expensive in proportion 
of Pennsylvania, who is well known in to its volume than is the regulation 
electric railway circles, as he has sev- of other kinds of transportation, and 
era! times addressed the American Elec- the benefits from efficient regulation 
tric Railway Association. James B. accrue more directly to the persons 
Walker of New York was elected secre- engaged in such enterprises. The auto 
tary. transportation companies, as a rule, 

J. N. Shannahan, president of the do not object to the payment of reason
A.E.R.A.; addressed the commission- able fees when they feel that they are 
ers, primarily on the subject of proper getting value received in the form of 
regulation of the motor bus and motor fair and efficient regulation. 
truck. Mr. Shannahan's address was Fees or Taxes to Cover Road Con
published in this paper last week. It struction and llfaintemrnce.-Motor ve
was enthusiastically received at the hicle transportation is in a class by 
convention. One of the members stated itself in respect to the roadbed or way 
that Mr. Shannahan had given some over which its vehicles operate. Steam 
\·ery helpful suggestions on one of the and electric railroads are required to 
most pressing problems of the day. He purchase rights-of-way, construct road
also suggested that the commissioners' beds, lay ties and steel, and maintain 
association should give more atten- such structures at their own expense, 
tion to this subject, that not enough and in addition thereto, pay taxes 
study and discussion had been given thereon. 
the report of the committee on motor Motor vehicles operate over high
vehicle transportation . presented last ways constructed by the public, and 
year, and urged that the commission- as long as no compensation for the use 
ers devote more attention to this im- of such highways is exacted of auto 
portant subject during the ensuing transportation companies, they are 
year. indirectly subsidized at the expense of 

Among resolutions passed by the con- the public. It would be manifestly 
vention on the subject of national unjust, however, to exact fees from 
legislative matters was one of interest auto transportation companies subject 
to the electric railwayi;, This was "that to regulation, without at the same time 
Congress be respectfully urged to make exacting similar fees from all vehicles 
~uch amendments to the existing making commercial use of the high
(transportation) law as shall clearly ways. Most of the states which have 
exclude from the jurisdiction of the statutes regulating auto transportation 
Interstate Commerce Commission the apply them only to stages and trucks 
regulation of rates and service of elec- operating between fixed termini and 
tric railways carrying on local street over regular routes. By amending 
railway transportation." statutes covering the regulation of auto 

A report of particular interest to transportation companies operating be
electric railway men was that of the tween fixed termini and over a regular 
committee on motor vehicle transporta- route so as to create and regulate a 
tion, an abstract of which follows: new class of auto transportation com-

REPORT OF COMMITTEE ON MOTOR pan!es emb_racing pr~ctically all other 
VEHICLE TRANSPORTATION veh1c_les usmg the highways for com

The fees thus far required in the 
various states from auto transporta
tion companies may be roughly divided 
into three classes: (1), fees applied 
toward the expense of regulation; (2), 

mercial purposes, they could be brought 
under some form of regulation and 
could be required to make reports upon 
which equitable fees could be based. 
As a general rule trucks used by pri
vate industries in the transportation 

of their own products, which are not 
operating for hire in a strict sense, 
are more heavily loaded and do more 
damage to the highways than those 
of any other class. Yet they are in a 
position most likely to escape fees or 
taxes exacted as compensation for the 
use of the highways, except the gaso
line tax. 

Gasoline Tax.-A large number of 
states are now exacting a gasoline tax, 
amounting to either 1 or 2 cents per 
gallon it11 most instances. This form 
of tax operates equitably upon all users 
of the highways in proportion to the 
use they make of the same. It is the 
only tax yet devised which is fair and 
equitable to all. Objection to the gaso
line tax on the ground that it falls 
equally upon those who use the high
ways for pleasure and those who use 
them for profit, is answered by the 
suggestion that those who use the high
ways for pleasure should be willing to 
contribute their · just quota toward 
building and maintaining the highways. 
Pleasure cars are usually lighter and 
the mileage less than with commercial 
vehicles, so the amount paid by their 
owners is much less. It is estimated 
that, in the state of Washington, for 
instance, the amount contributed by 
stages in license money and gasoline 
tax will average about 60 per cent per 
mile of travel more than that con
tributed by private cars. In any fee 
system involving vehicles using the 
highways, the gasoline tax should be 
a part of the system, and additional 
taxes might reasonably be imposed 
from those making commercial use of 
the highways. 

Other Forms of Taxation. - Other 
forms of taxation designed to compen
sate for the use of highways and for 
the protection which the certificate of 
public convenience and necessity affords 
includes the gross operating revenue 
tax and wheelage or mileage tax. The 
states of Washington, California and 
South Dakota require, in addition to 
the fees imposed upon all other motor 
vehicles, a gross revenue or gross earn
ing tax. In Washington, under the 
present law, this fee cannot exceed 1 
per cent, and is designed for the sole 
purpose of covering the cost of super
vision and regulation. In California, 
the amount imposed is 4 per cent of the 
gross receipts, less the amount paid as 
municipal fees and taxes. In South 
Dakota, the tax is 2 per cent of the 
gross, in addition to motor vehicle tax 
and personal property tax. In the 
state of Washington, this tax amounts 
to approximately $50,000 per year. In 
South Dakota, the tax is represented 
as yielding about $4,000 the first year, 
with prospect of considerable increase 
in later years. In California, the 4 per 
cent gross revenue tax yielded for the 
first quarter about $100,000. It is ex
pected to produce at least $125,000 per 
quarter or $500,000 per year. 

Flat Fees.-Alabama, Arkansas, Col
orado, Connecticut; Florida, Georgia, 
Illinois, Indiana, Michigan, Minnesota, 
New Jersey, New York, North Dakota, 
Ohio, Or·egon, Pennsylvania, Tennessee, 
Texas, Wisconsin, and the District of 
Columbia have widely varying flat 
fees, based in most instances on the 
passenger seating capacity as applied 
to passenger cars and on weight or 
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capacity as applied to freight carrying 
trucks. This form of taxation is so 
new that the committee was unable to 
secure information regarding experi
ence with this form of tax or its desir
ability. 

• Wheel.age Tax.-Other states, includ
ing Iowa, Maryland, Oklahoma, Vir
ginia and West Virginia, impose cer
tain taxes based upon ton-mileage. 
There is a wide variation, both in the 
method of computing the tax and in the 
amount of the tax imposed. In Iowa, 
the tax for motor vehicles having pneu
matic tires is I-cent per ton-mile of 
travel over and along the public high
ways. For motor vehicles having hard 
rubber or solid tires, the tax is ! cent 
per ton-mile. The statute also includes 
the method of figuring the ton-miles 
of pllssenger travel, the passenger 
weight being taken at the full seating 
capacity figured at 150 lb. per pas
senger, plus the weight of the vehicle, 
multiplied by the number of miles oper
ated, which, however, cannot be con
sidered as less than the number of 
miles required to maintain the sched
ules filed. When figuring ton-miles of 
freight travel, the freight carrying 
capacity of each truck or unit, includ
ing trailers, plus the weight of the 
vehicle, is used in calculating the ton
miles. The Iowa law applies to per
sons or corporations operating a motor 
vehicle for delivering merchandise 
other than farm products, except those 
operating wholly inside of city limits, 
as well as passenger and freight car
riers operating for compensation over 
their regular routes or between fixed 
termini. The amount of revenue from 
this tax for the year ending July 4, 
1924, was estimated at $50,000. 

In \Vest Virginia, passenger carriers 
operating over regular routes, where 
the vehicle weighs less than 3,000 lb., 
are required to pay 1/ 20 cent for each 
passenger seat-mile; over 3,000 lb. and 
less than 7,000 lb., 1/ 16 cent per pas:. 
senger seat-mile; and over 7,000 lb., 
rts cent per passenger seat-mile. Prop
erty carriers over regular routes pay 
for a capacity of 3 tons or less rts cent 
per ton-mile; over 3 tons and less than 
6 tons, i cent per ton-mile. Passenger 
carriers not running over regular 
routes or between fixed termini pay a 
flat rate of $76 yearly. Property car
riers under the same condition pay a 
fee double that of trucks not used for 
hire. The above law became effective 
on July 27, 1923, and the revenues col
lected thereunder up to June 30, 1924, 
were approximately $306,000. A fea
ture of the law is that vehicles operat
ing over a regular route are required 
to pay the full year's tax in advance. 

No SPECIAL TAXATION IMPOSED 
IN SOME STATES 

Some states, such as Michigan, 
Nevada, New Hampshire and Ver
mont, impose no state tax other than 
the ordinary fees required of all motor 
vehicles, but the various counties and 
other local subdivisions are permitted 
to impose certain fees in widely vary
ing methods and amounts. The com
mittee believes that such a system is 
wrong in principle and is illogical and 
inequitable. All fees should be uniform 
throughout the state and should be col
lected by state agencies, with the pos-

sible exception of a municipal fee for 
vehicles operating wholly within city 
limits. 

Arizona, Delaware, Kansas, Ken
tucky, Mississippi, Missouri, Nebraska, 
South Carolina, Utah and Wyoming 
impose no taxes or charges upon auto 
transportation companies or vehicles 
other than those applicable to all other 
motor vehicles, unless such legislation 
has been very recently enacted. 

In the discussion by correspondence 
between the various members of the 
committee, it was suggested that the 
mileage tax or other fees exacted should 
be based somewhat upon the character 
of roads over which the operation is 
conducted. After considerable discus
sion, it was agreed that it was imprac
ticable to base a tax upon the type of 
road traversed. 

George H. Pride, president of the 
Heavy Haulage Company of New York 
City, speaking on the subject of cost 
accounting in highway transportation 
operation not long ago, made this state
ment: 

TIIE PUBLIC PAYS THE COST OF 
MOTOR TRANSPORTATION 

"The public as a whole pays for the 
construction and maintenance of th!! 
highways in the form of taxes, and, 
although it is not generally realized, it 
also defrays the entire cost of the 
motor truck transportation which 
passes over the highways in the price 
for the commodities it buys, for it can 
be unqualifiedly stated that practically 
everything purchased has been trans
ported by motor truck one or more 
times during its process of fabrication." 

Mr. Pride also states that eleven 
times as much money is spent in oper
ating motor trucks over the highways 
yearly as is !!pent in building the high
ways themselves. 

In imposing taxes upon motor vehicle 
operation in any state, careful consid
eration should be given to exil!ting 

' statutes, so as to avoid pyramiding 
taxes to the injury of motor transpor
tation and ultimately to the inconveni
ence of the public. In the state of 
Washington, for instance, the stage is 
subject to regulation by paying $56,622 
a year license money and about $35,0~0 
per year gasoline tax, or $91,622 per 
year for the use of the highways. The 
trucks, subject to regulation, pay about 
$25,000 per year license money and 
about $16,000 per year gas tax, or 
about $40,000 per year for the use of 
the highways. The same stages pay 
about $65,000 per year and the trucks 
$25,000 per year personal property tax. 
Thus it is seen that the stage is at 
present operating under regulation by 
paying to the state under the various 
statutes about $220,000 annually be
sides the gross operating revenue tax 
of 1 per cent, designed to cover the 
expenses of regulation, which amount 
to approximately $50,000 per year. The 
total for the state of Washington, 
$270,000 per year, is equivalent to 
about 6.4 per cent of the gross operat
ing revenue of auto transportation 
companies. No doubt similar situations 
exist in other states. 

In California, the license fee is a 
flat sum of $3 per year against an 
average license fee in Washington for 
stages of $91.74 and an average fee 

for the type of trucks. used by 
transportation companies of a 
$77.60. In California, all munic 
fees and taxes are deducted from 
gross revenue tax. It is doublft 
the auto transportation companie 
California pay a greater per cen 
their gross revenue under the 4 
cent law than is required of such • 
panics in the state of Washin1 
under the various tax and license 
visions of that state. 

SEVE:-. G&:-lERAL PRINCIPLES PROPO 
FOR TAXATION 

At present the time of opera 
under the various laws has beer 
short that it is impossible at this · 
to determine, from the standpoin 
operation and experience, the 1 

practicable and feasible method of 
ing auto transportation compa1 
The announcement of a few fu· 
mental principles, the committee 
lieves, should be helpful in the e11 
ment of any fee statute. 

1. A reasonable gasoline tax sh 
be imposed, applicable to nil veh 
using the highways. 

2. All taxes imposed upon m 
vehicle common carriers should be 
posed and collected by the state, • 
a po!!sible exception of city taxes t 
,·ehicles operating wholly within 
city limits. 

2. An equitable franchise tax m 
properly be imposed upon ,·ehiclH o 
ating between fixed termini and , 
a regular route under certificate! 
public com•enience and neccs!!ity, to 
exclusion of vehicles not so operatin 

4. Taxes or fees on motor vel 
common carriers, the proceeds o! · 
are limited to the construction 
maintenance o! highways, !!hould 
imposed upon all stages, trucks 
"for hire" cars, whether operating 
tween fixed termini and over a r• 
route or otherwise, or whether o. 
ated for hire or by private ind11t1t 
in the transportation of their own c 
modities. 

6. In states where the impositior 
fees and taxes would cripple or delll 
small &tage or truck operations ren, 
ing useful service in sparsely • 
communities, any revenue tax impc 
should apply only to revenues over 
above a reasonable return to the "" 
vehicle carrier. 

6. Statutes which provide for 
regulation of auto transportation a 
panies operating over regular ro1 
and between fixed termini shomd 
amended so as to include motor vet! 
common carriers not BO operating; 
in any case fees for the use of 
highways, whether flat or in the f1 
of mileage tax or revenue tax, she 
apply to all motor vehicle common I 
riers, whether subject to regulatio11 
not. 

7. Any new or supplementary f• 
tax statute should take into considt 
tion nil fees and taxes paid un 
existing laws, so that the total for 1 
one purpose or as a who!e shall not 
unjust, unfair or unduly burdenso 

The report was signed by E. V. K 
kendall, chairman; T. E. )lcKay, I 
Harding, Gen. J. F. O'Ryan, I• 
Bowen, J. F. Harper, 0. W. Ru 
H. V. Osborne and G. R. Shelbr. 
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Southwestern Association Conven-
tion at Houston Next May 

T HE executive committee of the 
Southwestern Public Service Asso

ciation, at a recent meeting, set the 
1925 convention of this association for 
Houston, Tex., May 19-22. W. E. Wood, 
Houston, heads the convention com
mittee. 

New York State Dinner 
on Jan. 22 

T HE New York State Railway Asso
ciation will hold its next conven

tion in New York City on Jan. 22 at 
the Commodore Hotel. There will be a 
morning and an afternoon session and 
an informal dinner in the evening. 

American Association News 

Executive Committee 

T HE executive committee of the 
American Association met in New 

York on Nov. 21, with the following 
members present: President J. N. Shan
nahan, R. P. Stevens, W. H. Sawyer, 
L. H. Palmer, R. I. Todd, F. R. Coates, 
A. W. Brady, L. S. Storrs, C. E. Mor
gan, T. C. Cherry, C. H. Clark, W. L. 
Davis, 1\1. B. Lambert, E. P. Wa11er, 
B. A. Hegeman, Jr., C. S. Hawley, 
A. A. Hale and Secretary Welsh. 

R. P. Stevens, chairman of the 
finance committee, presented the annual 
audit of accounts, which was accepted. 
He also presented the budget for 1926, 
which anticipated receipts of $321,000 
and expenditures of $318,000. This 
was approved. An appropriation of 
$2,500 in support of the street and 
highway safety program of Secretary 
of Commerce Hoover was approved. 

.Mr. Coates reported briefly for- the 
policy committee. He was authorized 
to draw up a resolution giving the in
dorsement of the association to the 
work of the Better Business Bureau 
and the National Vigilance Committee, 
and urging co-operation of member 
companies with these organizations in 
their ovm cities. The committee on 
policy was also instructed to draw up 
a statement expressing more definitely 
the position of the association with 
respect to the motor bus. Similarly, 
the question of proper regulation of 
interstate highway carriers was re
ferred to the committee on national 
relations. 

A communication from Gen. Guy E. 
Tripp, chairman of the Committee of 
6ne Hundred, was read, which re
quested a termination of this commit
tee's activity on Jan. 1, 1925, in view 
-0f the fact that the association is now 
financially able to carry on this work 
on the same scale. This action of the 
Committee of One Hundred was rec
orded and President Shannahan di
rected to write a letter on behalf of 
the executive committee to General 
Tripp, thanking the Committee of One 
Hundred for the splendid work if has 
done in the interest of the associa
tion and of the industry. 

At the suggestion of President Shan
nahan and on motion of Mr. Sawyer, 
the president was authorized to appoint 
an advisory council of the association, 
whose membership will be made up of 
the principals representing ownership 
of electric railway properties. The 
function of the advisory council will 
be to carry on the work ·formerly done 
by the Committee of One Hundred and 
sue~ other matters as it may consider 
<les1rable to act upon. President Shan-

nahan expressed the thought, reiterated 
by Mr. Sawyer, that the American 
Electric Railway Association has not 
had the co-operation of the owners of 
the properties to the extent desired. 
It was felt highly desirable to create 
some arrangement which would bring 
to the association the benefit of their 
interest and active support. 

Mr. Palmer reported for the com
mittee on company and associate mem
bership that one railway had applied 
for membership, this being the Bam
berger Electric Railroad Company, Salt 
Lake City, Utah. Bonbright & Com
pany, investment bankers, New York, 
had applied for associate membership. 
These applications and those for twelve 
manufacturer members were approved. 

Mr. Morgan reported for the com
pany and community section and indi
vidual membership committee. The 
main point of interest was that the 
membership of the Metropolitan Sec
tion in New York has now reached 693. 
Mr. Morgan spoke briefly of the great 
interest shown in the meetings of this 
section and also of the fact that many 
of the members had shown a new inter
est in industry problems a s a result of 
attendance at the first two meetings. 

Mr. Clark, president of the Engineer
ing Association, asked for and received 
the approval of the executive commit
tee, to invite certain railway companies 
to send engineers as members of a 
committee which will make a special 
study of the causes and cure for rail 
corrugation. This committee will make 
a tour of inspection of the conditions 
on a pumber of proper t ies. Each com
pany will be requested to pay the ex
penses of its own representative and a 
portion of the expense of the secretary 
of the committee, who will probably be 
a professor of some university which 
takes an active interest in electric rail
way matters. This secretary will com
pile the report. Mr. Storrs for the 
Connecticut Company, Mr. Morgan for 
the Brooklyn City Railroad, and Mr. 
Emmons for the Baltimore company, 
agreed to send a man on t his trip and 
Mr. Clark was authorized to send out 
his letters inviting other companies to 
do likewise. 

In the absence of J . P . Barnes, Secre
tary Welsh read the r eport of the com
mittee on public r elations. This will 
appear in next week's issue . of this 
paper. 

Mr. Sawyer reported the recommen
dation of the committee on location that 
the' Midyear Meeting be held at Wash
ington on Tuesday, Feb. 17. This was 
approved. 

President Shannahan. spoke on the 
fact that the lease on the headquarters 

office expires shortly and that the asso
ciation will have to face a considerable 
increase in rent as the present lease 
was made 10 years ago. On motion he 
was authorized to appoint a committee 
consisting of the chairr.ian of the 
finance committee, Mr. Stevens, the 
chairman of the policy committee, Mr. 
Coates, himself, and such other mem
bers as he may direct, to consider this 
matter and with power to act. 

On motion the president was au
thorized to appoint a committee on 
customer ownership, the suggestion 
having been made in a letter from 
Past-President Britton I. Budd. 

Mr. Coates read a report on the 
American committee on inductive co
ordination and requested an appropria
tion of $250 to support the work of 
this committee. This was approved. 

A letter from C. L. Van Auken, vice
president and managing editor Elec.tric 
Traction, was read requesting Presi
dent Shannahan to make a place on the 
program at next year's convention for 
the award of a certificate of merit and 
a silver cup to the company showing 
the highest operating speed and asking 
him to make the award. The president 
was instructed to thank Electric Trac
tion for the spirit and motive behind 
the suggestion but to disapprove it. 

As a matter of information, Secre
tary Welsh pointed out that the Na
tional Industrial Conference Board is 
now engaged in making a study of the 
weekly earnings of public utility em
ployees. One of the executives stated 
that executives in other industries are 
beginning to ask why street railway 
wages are going up while all others are 
going down. This trend is putting the 
electric railways in an unfavorable 
light among other industries. 

The next meeting ~II be held in 
New York on Wednesday, Jan. 7. 

Location of Midyear Meeting 
"AT WASHINGTON, Tuesday, Feb. 

17" were the place and date 
selected by the committee on location 
at its meeting in New York, on Nov. 20, 
for the Midyear Meeting and dinner of 
the American Electric Railway Asso
ciation. Members of the committee 
present were Chairman W. H. Sawyer, 
President Shannahan, Charles Castle, 
A. A. Hale, S. J. Cotsworth, J. H. 
Hanna, E. P. Waller, E . C. Faber, 
Harry L. Brown and Secretary J. W. 
Welsh. 

The committee also discussed the 
question of the location of the annual 
convention next fall and whether or 
not there should be exhibits. Mr. 
Brown 'reviewed to the committee the 
wishes expressed by some 40 manu
facturers in various parts of the coun
try. The expression of these manufac
turers was almost unanimous in favor 
of having exhibits with the convention. 

Young's Pier in Atlantic City is 
becoming increasingly inadequate for 
the electric railway exhibition and a 
sub-committee was, therefore, ap
pointed to make a thorough investiga
tion as to a more suitable location and 
also to determine whether any improve
ment in facilities at Atlantic City may 
be possible. This sub-committee will 
report back to the main committee at 

the time of the Midyear Meeting in 
Washington. 
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Maintenance of Equipment 

Overhead Rail for Handling 
Armatures 

BY J. G. JEFFERY 
Direc tor oC l'ubllc R"la!lons l..o" ,\ngek.,, 

Ra ilway. l..011 Angel""• Cal. 

T HE use of an overhead rail for 
moving armatures in and out of 

the new preheating and electric bak
ing ovens at the shop of the Los 
Angeles Railway is proving a great 
time and labor saver as well as pro
viding a more convenient method 
than the use of trucks for rolling 
these armatures about. The over
head rail extends for a considerab!i? 
distance in front of the preheating 
oven. Armatures are hoisted to the 
overhead rail and are suspended 
from carriages which travel on the 
rail, which extends entirely through 
the oven. They are preheated for 
12 hours at a temperature of 205 
deg., after which they are pushed out 
the oppoilite end of the preheating 
oven, which has a semi-circular ex
tension of the overhead rail. On 
this end the armatures are dipped in 
insulating varnish. A tray is placed 
underneath to catch the drippings, 
and the armature with the tray at
tached is then pushed into the bak
ing oven, where it is kept at a tem
perature of 195 deg. for 48 hours. 

At present the armatures are 
dipped by lowering them into a sta
tionary tank, but the company is 
considering building a tank for the 

- . 

insulating varnish with prov1s1on so 
that it can be lifted by an air hoist. 
With this arrangement it will be un
necessary to remove the armatures 
from their hooks on the carriages 
for dipping. 

The method used for holding the 
armatures suspended is of interest. 
A hole is bored into the end of the 
armature shaft and tapped out so 
that an eyebolt can be quickly 
8Crewed into the end of the armature 
shaft which is to be handled. It 
can then be hoisted by the chain 
hoist from the floor or from trucks. 
When raised to the height of the rail 
it is transferred to the carriage, 
which has a hook to fit the eyebolt. 

Convenient 1\lethod of 
Oiling Center Plates 

IT IS extremely difficult to oil 
center plates on most types of 

car, and as a result the greasing or 
oiling at this point is frequently 

neglected. The Boston Elev, 
Railway experienced difficulty 
getting the center plates apart. 
order to overcome the trouble, it 
installed oiling pipes as shown in 
accompanying illustration. Ti 

rr n trr l'lnt" 
Ollln,i: llr,lrr 

are now being U8ed on nil of 
~lain Line rapid t ransit type car 

The device consists of a 
wrought-iron pipe, bent to pr1 
shape and leadi ng from underm 
one of the longitudinal seats to 
center plate at that end of the 

Jlnl•lln11: Arm11l11rt'o In o,·rrht'ucl Hall ,Hlt'r t:yrbollo Ji n,·<' .\I th ,- IU ,i: ht 11n .\ rmnlurt' h IIA-lni: ll o l•trcl r r nm lh t' llh•1•ln11: Tnnk. 
.. \ r 1nn t o rr at 1hf" l.f"ft I• l l.f"lnir 1• u11 hrd lntn th r n a k·nc o,rn 
, \ T rny 11 011 Hr,•11 t•111rrrl l ' n rlrrnrnth tn ( 'n t c-h t hf" U rl1111lncN 

llf"f"n :o;rr.-wt"d Into .\rmntnrf' !'-ihaft. Thry .Art'" Thr n 
J•u11hf"d .:\Inn« H.nll Into t•rrhf"ntln« o,·f"n. 
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The lower or center plate end of the 
pipe fits tightly in a hole drilled in 
the center plate. The end under
neath the seat is fitted with a stand
ard ¾-in. coupling and with a plug on 
top. When oil is placed in the pipe 
it works its way down to the cored 
chamber in the body of the center 
plate. From this point it passes 
through a small hole to the bearing 
surfaces of both plates. The pres
ent method consists of adding oil 
about once each month and the 
installation of these devices has 
entirely eliminated the trouble pre
viously experienced. 

)laking Controller Seg-
ments from Flat Stock 

ASPECIAL machine designed and 
built by the mechanical depart

ment of the Twin City Rapid Transit 
Company enables this company to 
make controller cylinder segments 
for repair work, out of flat bar cop-

t unholier 8t-x-menh1 Are Pormf.'ld from } .. ltt! 
Har !'itock In Thi• Sp~c-lal :llsc-hln<l Jle
•~lop~d by the Twin City Jtapld 'I'ranolt 
C om11uny 

p1:r stock by an automatic and semi
c-,,ntinuous process. 

The flat bar copper is fed into the 
machine between a pair of power
driven rolls, one of which is knurled, 
~o that it grips the stock and forces 
it th rough. A third roll at the back 
of the machine guides the bar, so as 
to form the segment of a circle. This 
segment can be formed to any de
sired radius, within certain limits, by 
adjustment of the position of the 
roll. In the illustration the curved 
strip of copper is shown below, after 

1 it has passed through the machine. 
An automatic trip stops the ma

chine wh~-- 'lie end of the bar makes 

One pie~ tip----.... .... 
\ .... 

\ ', 
\ ' 
\ ' 
I 
I 

Assembly of nus-Linc Ju1u1>er Cable Includes Solid Connector Tip 
In l'lac-e of the Two-Piece Tip Formerly Used 

contact with it. By setting the trip 
in any desired position, the machine 
is stopped when a predetermined 
length of segment has been rolled. 
The horizontal saw, which is shown 
at the extreme right of the illustra
tion, is then operated by the hand 
feed, and cuts the rolled segment off 
to the proper length. Another seg
ment is then rolled and the operation 
repeated. 

Improved Bus-Line Jumper 
AN IMPROVED bus-line jumper 

fl.connection has been devised at 
the Wheaton shops of the Chicago, 
Aurora & Elgin Railroad. This de
sign eliminates the possibility of 
the connection burning away due to 
excessive arcing. The standard type 
of jumper used had a two-piece 
threaded contactor receptacle. One 
end was soldered to the jumper cable 
and the other end received the 
spring prong attached to the car. 
Although the object of this type of 
connector is to facilitate the chang
ing of this latter part in case it 
becomes badly burned, it has led to 

unscrew the receptacle from the 
fastening on the cable end. 

To eliminate the possibility of this 
occurring, a new design of connec
tion was perfected. This consists of 
a solid brass piece taking the place 
of the two pieces previously used. 
It is fastened to the cable jumper 
and has sufficient brass between the 
jumper and the connector plug so 
that any heat of arcing will be dis
sipated sufficiently to leave the solder 
unharmed. The new brass plug fits 
into the standard insulation provided 
for the two-piece plug, and in every 
way answers the purpose of the two
piece plug with the exception of 
ease of renewing the end tip. It is 
found, however, that this on•e dis
advantage is greatly offset by the 
desirability and permanency of the 
connection between the jumper cable 
and the connector tip. 

Collecting Sample Rail Sec
tions for Forge Shop 

BY J. L. ROGERS 
Forge Shop Foreman Kansas City Rallways 

difficulty, because a trainman in THE forge shop of the Kansas 
breaking the connection is apt to City Railways is called on to 
give the jumper a twist tending to make up various parts for use in 

fHort-d Cnn,·enlenUy In a ~p<" l"l n l H.nl"k, TheHe Snn1ple St>l"tlonM of All Ualls Jn Use In 
Ji:sn•as Clly F:nnb J,. t h " F0 orge Shnp tn Check Trnc-k Parts by Fltllng 

Thf'm tn the Actunl Sample l'IPc-e of !tall 
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trackwork. Among other things, 
the making of compromise plates 
runs into a .considerable volume of 
work. 

As the practice on the system ·has 
been revised from time to time, 
various forms and sizes of rail sec
tions have been used. This has 
made it very important that orders 
for plates be carefully checked in 
order to make sure that they are 
properly made to fit the different 
rail sections. 

Short sample lengths of rail are 
maintained in an appropriate rack 
where they are always accessible, 
and are not allowed to leave the 
forge shop. Each piece is known 
by its section number, and when 
forging work such as the making of 
joint plates is to be started for any 
particular section of rail, the work
man can always check with a piece 
of rail of the proper section, to 
make sure no. error has been made 
in the selection of the proper die 
before a large quantity of material 
is made up. In addition, any other 
questions regarding the correctness 
of forging ,vork for the track de
partment can always be checked by 
fitting to the actual rail sections in 
the shop. 

Rubber Cover Prolongs Life 
of Sand Hose 

SOME time ago trouble was ex
perienced by the Eastern Massa

chusetts Street Railway on account 
of moisture getting into the sand 
boxes of its cars and interfering 
with the proper flow to the rail. 
Wire hose wa.~ at that time in use 
for the outlets from the sand boxes. 
In service the wire hose had become 
somewhat damaged and bent, how
ever, further interfering with the 

"'Ire Sand Hn■e JI• ■ Ilf'f'n Rf'lnforl'f'd and 
l"rotf'Clf'd b7 a Rnbbf'r Hou on 

the Ontoldo 

flow of sand. It was then decided to 
slip a piece of rubber hose over the 
wire hose, thus at the same time 
effectually closing the openings 
through which moisture was enter
ing and straightening out the pipe. 
This arrangement is shown in an 
accompanying illustration. In the 
photograph the rubber covering has 
been pushed back slightly in order 
better to illustrate the arrangement. 
In reality the rubber and wire hose 
are of the same length. This pro
cedure has resulted in making the 
flow of sand more reliable. 

Die for Forming San cl 
Hose Brace 

MANY operations in the forge 
shop lend themselves readily to 

the use of simple dies that effect 
comparatively large savings in time 
and labor. A device of this type is 
represented by the die shown in the 
accompanying illustration, which 
was developed by"the mechanical de
partment of the Twin City Rapid 
Transit Company for forming sand 
hose braces from round bar stock. 

Two operations arc necessary in 
order to forn1 the circular loop at 
right angles to the supporting rod, 
as shown by the completed brace 
lying on the bench in the illustration. 
The first operation consists simply 
of making a right-angle bend in the 
piece. This is done by the vertical 
lever at the front of the die in the 

Thi• !'lmrl.- Tnol !'pf'.-d• l"r lhf' \\"orll 
Yormln& Chf" :oi ■ nd ll ou• Ur■ <"f' Show■ 

th.- J..-rt. fron1 C•ln. Uoo nd ll u S l nr~ 

illustration. The condition of · 
piece at the end of this operation 
shown by the sample. 

After the bend is made the piece 
set between two rollers, as shown 
the rear of the illustration. A Ir· 
having a hook at one end is set o· 
a pin projecting through one of 1 

rollers, and by rotating this le• 
in a counter-clockwise direction, 1 

pi<'Ce of work is forced between 1 

rollers so as to form the loop on 1 

end. This brace is made of ii
round stock in one heat. 

New Equipment Available 

Fire-Fighting Machine 
Perfected 

A40-GAL. portable foam chemical 
engine has been developed which 

uses the principles of operation em
ployed by the Foamite system of the 
Foamite-Childs Corporation, Utica, 
N. Y. The new engine has substan
tially the same outward appearance 
as the type previously used, but the 
internal construction has been rede
signed. With this new meter-type 
engine, a medium pressure is gen
erated at the start, which gradually 
decreases during the period of effec
tive discharge. The volume of fire
foam generated is almost double the 
quantity delivered by the old type en
gine from the same quantities of 
rhr:mical solution. In addition, the 
quality of the foam produced is 
superior to that of the old. Exten-

sive tests have been made by t 
manufacturer with the new engi 
:.nd it has been submitted and 1 

proved by the Undenvriters' Labo 
tories as effective on both cJa.c;s 
ond class B fires. 

Pressed Steel Forge Hear 

A ONE-PIECE hearth, 24 in. x 
in., constructed of heavy gs 

pressed metal, has been brought c 
by the Buffalo Forge Compar 
Buffalo, N. Y., for its standard Ii 
of forges. This new pressed me 
hearth takes the place of the ca 
iron construction previously us , 
Advantages claimed for the pres~ 
steel hearth are elimination of ru 
decreased weight and impro,· 
appearance. Breakages of the en 
iron type, which occurred frequent 
cannot occur with the new const r1 
tion. 
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The News of the Industry· 
• 
Necessi ty for P. R. T. Revaluation 

Up to Expert 
The Pennsylvania Public Service 

Commission, at its meeting in Harris
burg, on Nov. 17, formally requested 
lfilo R. Maltbie, public utility expert, 
to determine whether a revaluation of 
the Philadelphia Rapid Transit Com
pany property was necessary. The com
mi11Sion decided that upon his decision 
would rest the question of reopening 
the revaluation proceedings. Mr. Malt
bie said he would review the testimony 
in the former valuation case as well as 
a number of other questions involved, 
and added that his conclusions would be 
ready for the commission "sooner than 
many expected." 

Following the meeting the commis
~ioners made it clear that the inquiry 
by )Ir. Maltbie would in no way inter
fere with the hearings in the P. R. T. 
hii!'her fare case. They indicated that 
they would be ready to go on with hear
in,.-s relative to the advisability of con
tinuing the "temporary'' 8-cent fare 
order which they recently issued when 
the Superior Court hands down its de
cr.<ion on an appeal taken by the city. 

The question of the valuation was 
reopened by the recent opinion of 
Attorney-General Woodruff, who held 
that a real valuation of the P. R. T. 
property did not exist. In that state
ment he quoted an opinion of the Su
preme Court, which stated that "an 
indeterminate valuation" was not an 
effective or legal valuation. This 
opinion written recently by Attorney
Gcn_eral Woodruff to W. D. B. Ainey, 
chairman of the Pennsylvania Public 
Service Commission, stated that the 
commission might legally make an in
vestigation which would enable it to de
termine whether the valuation of the 
Philadelphia Rapid Transit Company 
property was necessary and proper in 
connection with the pending 8-cent fare 
c~se. The opinion did not specifically 
direct the commission to begin the work 
of valuation, but it practically indicate<! 
that the work could be undertaken. The 
do~ument was written in reply to three 
brief questions of law submitted by 
Commissioner Ainey on Oct. 27 and 
sug-g-estcd by Governor Pinchot. 

Court Instructs Kansas City Rail
ways to Submit Bus Plan 

J°udge Stone of the federal court at 
Kansas City, Mo., on Nov. 18 adjourned 
~o Dec. 2 the final hearing as to the 
m~tallation of bus service by the re
ceivers of the Kansas City Railways. 
The receivers were instructed to hear 
all interested parties including the civic 
b~i~s, and to prepa;e a renort for sub
m1ss10n_ on Dec. 2 embodying recom
mendatwns_ as to routes, type of equip
men~ and mvestment required for bu,;; 
service. The receivers have announced 

public hearings at the railway head
quarters each day until Nov. 25. 

Various interests, including attorneys 
and others representing creditors, at
tended the hearing on Nov. 18. They 
agreed to the general proposition that 
the installation of bus service by the 
receivers was necessary to protect the 
property from competition. These in
terests, however, reserved final consent 
until the extent of the installation and 
the amount of receivers' funds that 
would be used could be definitely ascer
tained. Meanwhile a decision is ex
pected from Judge Van Valkenburgh of 

the federal court responsive to a. peti
tion by the receivers for an injunction 
against Moore and others operating a 
bus line in alleged violation of ordi
nances of Kansas City, Mo. 

On ·Nov. 17 Judge Stone definitely in
structed Prof. Harry Earl Riggs to pro
ceed with the valuation of the property. 
Attorneys and others interested were 
heard, but no objection was raised ex
cept a general one from the attorney for 
personal injury claimants. He said he 
was opposed to any proceeding that 
might tend to delay a final settlement 
with his clients. 

Proposes Extension of Public Control 
Chairman of the Boston Trustees Urges Ten Years More Under the 

Present Arrangement-Other Suggestions Offered at Meeting 
Include "Customer Ownership'' and Restoration of Five-Cent 

Fare, with Public Taxed for Deficit 

JAMES F. JACKSON, chairman 
board of public trustees of the Boston 

Elevated Railway, proposes an exten
sion of the time of public control of 
that compan¥. He is of the opinion 
that the property will never be turned 
back to the stockho1ders, but that it 
will go from public control to public 
ownership. 

Many other suggestions were made 
by various speakers before the members 
of the special legislative recess com
mittee at a hearing held during the 
week ended Nov. 15. Some speakers 
suggested "customer ownership," others 
that the equipment should be privately 
owned but the structure should be 
owned by the public; there were sug
gestions that the 5-cent fare should be 
restored and the public taxed for the 
deficit, and that there should be more 
economy in the use of tickets. 

The legislative committee is required 
to report on Dec. 15 what additional 
legislation ought to be enacted next 
year regarding the Boston Elevated. 

A statement of the imperative needs 
for capital expenditures to improve the 
service of the railway was recently sub
mitted to the committee by the trustees. 
It covered the completion of general 
repair shops at Everett, improved 
facilities at carhouses in Medford, in 
Arlington, in Brookline, and at Lotus 
place and City Point in Boston, addi
tional boiler equipment at South Bos
ton to make available the full capacity 
of that plant, underground conduits re
quired by law, purchase of additional 
cars, lengthening of platforms at ele
vated stations, track betterments and 
miscellaneous additional tools and ap
pliances, all aggregating $24,500,000. 
It was said at that time this program 
of improvement ought to be inaugu
rated at once and completed within 
ten years. It was pointed out that they 
mean practical economies, elimination 

of waste and safer and better accom
modation for the riding public. 

In his plea Mr. Jackson said that 
each item in that statement has since 
been re-examined for the purpose of 
making it conservative to the last de
g1 ee. That examination led him to 
believe that the aggregate outlay can 
be reduced from $24,000,000 to $20,-
030,000, to be expended from time to 
time for purposes named by the Legis
lature and specifically supervised by 
the Department of Public Utilities. 
Mr. Jackson said: 

As the state policy prohibits the Issue 
of stock at less than par value and pro
hibits the Issue of bonds In excess of out
standing capita! stock with premiums paid 
upon It. the trustees arc facing a nd have 
faced during the past year a n Impassable 
barrier to the proper performance of their 
official duty_ 

They therefore presented the situation 
to the Legislature, assuming that the Com
monwealth In undertak'.lng a trial of public 
control must have had In mind a genuine 
and satisfying test of the ability of pub
lic management to accomplish better re
sults than private management Is likely 
to secure In the conduct of this metro
politan service. They believe that no such 
test Is possible without ·available capita l 
for the purposes which have been named. 

The public control act Informs Investors 
that at the end of the ten contract years 
or at any time thereafter the Legislature 
may end this lease and return the rallway 
to the lessee. It makes It plain. too, that 
after the ten years have expired the Leg
islature only can terminate public control. 
They may feel very sure that public con
trol wlll continue Indefinitely. but they 
realize the fact that there Is always the 
chance that this expectation may not be 
realized; uncertainty prevents Investment. 
To meet the situation the trustees have 
suggested the advisability of determining 
at this time whether or not publlc control 
under th!~ lease between the State and 
the company Is to continue beyond 1928. 
In doing this they have refrained from 
expression of opinion as to what the deci
sion upon this fundamental question should 
be, bellevlng It a leglslatlve question and 
one upon which they should not be heard. 
Certain questions, however. have been asked 
which I desire to answer. 

Mr. Jackson further said he thought 
the trustees agreed that if the present 
experiment in public control is to be 
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given a full test there should be legis
lation to extend the period of ten years 
named in the act with preservation o! 
the right o! the State to take over the 
property at any time, with appoint
ment of trustees by the Governor for 
the same term of office, one member 
to go out of office every two years 
and to be ineligible for reappQintmcnt, 
and with generally the provisions for 
administration of affairs that arc now 
found in the public control act. 

He also said that the trustees agreed 
in the belief that this property will 
never be returned to stockholders; that 
nny change from pub:ic control will be 
to full public ownership. 

Bus Proposal Revived for 
Cleveland Railway 

Legislation designed to hnve the 
Cleveland Railway establish three bus 
lines in Cleveland, Ohio, has been in
troduced into the Cleveland City Coun
cil by Councilmnn Fi~lder Sande~s, 
former city street rn1lway comm1s• 
sioner. . 

Under this legislation the Clevelano 
Railway would operate three lines, one 
from the extreme east end o! the city 
to the Public Square and two other 
feeder lines in the suburbs. The type 
o! bus used would be that of the Fifth 
Avenue double-deck variety. A IO-cent 
cash fare would be chnr~ed with 
1-cent transfer charge from the buses 
to the street cars, and a 4-cent trans
fer charge from the street cnrs to the 
buses. 

It is hardly likely that the Cleveland 
City Council will net on the legislation 
until the State Supreme Court has de
cided the question o! whether the Ohio 
Public Utilities Commisllion or the 
Cleveland City Council has the right to 
grant bus franchises and regulate bus 
operntion in Cleveland. 

A decision from the State Utilities 
Commission on the npplication of the 
Cleveland Railway to run buses in 
Cleveland under the jurisdiction of the 
State Commission is expected soon. JC 
this decision takes away the right o! 
the Cleveland City Council to regulate 
buses in Cleveland, the case will be 
appealed to the State Supreme Court. 

C. M. Ballou, City Street Railway 
Commissioner, hns recommended bus 
operation in Cleveland as "feeder" lines 
to the main arteries of the Cleveland 
Railway. In his report to the Council 
Mr. Ballou said that it is hardly nec
essary to restate the principle that in 
any community such as Cleveland all 
local transportation should be operated 
under one management. 

Officials o! the Cleveland Railway 
have expressed their willingness to 
undertake bus operation or extensions 
of the company's present system if 
the City Council will devise some 
means of financing expansion by the 
company. Under the present service
at-cost grant the Cle,·eland Railway is 
not permitted to sell stock except at 
par to obtain new capital. The com
pany's stock is quoted in the local mar
ket at about $86 a share, a price which 
would make it prohibitive !or the com
pany to finance a program o! extensions 
or expansion. 

The company has asked the City 
Council to allow it an additional 2 
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cents n car-mile for operation, so ns to 
bring the allowance for operation up 
to 28 cents a car-mile. If the Council 
does this it will increase the company's 
operating allowances approximately 
$700,000 a year. 

l\Iunicipal Subway 
Sun·"cstcd eo 

:\l1tyor Hylan of ~ew York City )lakes 
)lore Promises-Transit Commis• 

sion and )layor Still at It 

The Board o! Transportation o! New 
York City, of which. John H. Delaney 
is chairman, hopes within n few weeks 
to have ready for public consideration 
plans for 1\layor llylan's project of an 
independent municipally owned and 
operated subway system. Announce
ment to this effect was made on Xov. 18. 

An important feature o! these plans 
is that the trunk line o! the system 
in l\lanhattan leading to Washington 
Heights is to be under Sixth A venue 
and not under Eighth Avenue, as the 
Transit Commission had decided. 

In undertaking to drive this new sub
wny under Sixth Avenue, it was said, 
the Board of Transportation has found 
it necessary to effect some arrangement 
with the lludson-1\lanhattan Railroad, 
whose tubes run under that thorough
fare between Ninth and Thirty-thirtl 
Streeu. , The arrangement, it is be
lieved, provides either !or the virtunl 
forfeiture of the !rnnchise o! the Hud
son tubes uptown extension of one mile 
and a quarter or, ns is thought to be 
more probable, embodies a joint traffic 
agreement under which some com
promise may be effected looking to 
utilization o! the level now used by the 
Hudson tubes by the new municipal 
subway also. 

State Transit Commissioner Hark
ness says that a separate municipally 
owned nnd operated subway system, 
such ns Mayor Hylan proposes, would 
mean three systems instead of two as 
there are today, and instead of one as 
there should be. He says it would also 
mean a triple fare inistead o! a double 
fare as there is today and a single 
fare as there should be. Further, 1\lr. 
Harkness said: 

Yel :Mayor Brinn all<'mpls to ~e u a 
champion or the S<enl tare. Whnl lh,. 
clly nP<'ds lo eatch up tor llayor 1lylan'11 
lon,r delny In aub"·a>· coruitructlon la to 
bulld ne"· line■ ,._. rapidly R8 po,,•lblt> nnd 
to build them so ru, to use every exlallni:
ni:-enc>· ot lran11porlnllon lo lhe utmosL 
Jo:xpresslng II In anolhl'r WR)', the Tmnsll 
Commb11Jon'11 plnn or combination nnd eon• 
Polldnllon wlll gel In terms or addetl serv
ice nbout $1.50 tor e,·ery dollnr spent "·hllc 
~!ayor Hylan's plnn for 11. ne"· Independent 
~y11tem ""Ill i;el about 50 t't'nls tor each 
,Jollar •pent.. 

In this connection it is interesting to 
note that the Transit Commission has 
recently made public the follo";ng 
chronological table o! the more impor
uint moves made by it looking townrd 
action by the city to secure ndequate 
transit relief: 
C'omrnl .. slon promulsa.lP!'I new 

_.uhway routes ..•..••••••• ;\lay 15, 19~~ 
,\,lopt.. Brooklyn cro.,.,.town 

Roule •••••••...•••. • ••..• Aug. 30, 1,22 
Adopts first Cenlrnl Park ""est 

Roule •••........••.•••.. . Oct. 3, 1922 
Adopts Staten ,,.land TunnPI 

Route •••..•....•.......•• OcL 3. 19n 
Adopts SL Nicholas Avenue 

o•XtPnslon or nrat Cenlrnl 
Park \\"est Route ..•.•.•..• Oct. 6, 1922 

Boartl or 1a:st1ma1.- rl'Jt•(·t,. 
Cro~stown Houle .•.•..•.•. Xov. JO, 192 

Board or Estimate reject.. 
01her lhreo routes •••.•.•••. Nov. 9, 19:! 

Commls,.lon ado11ta •Ix routes 
comprising propo~e<\ Jo:l,:hth 
,\ venuP•.\mstt'rdam ,\ venue 
Line .••••.•••.•••••.... , . Xov. 28, J 9: 

nonr,I or 1-:.1t1malti reJecl.JI 
nbove alx m .. ntloned routu Dec-. ~2. 19:! 

Comml•~lon r,·,.ubmlt" altered 
llrooklyn Crosalo .. ·n anol 
\\"a11hlni.ton lto:1,:hu HoulP,o.:\lay JS, 19:! 

BoBrtl or Jo:Sllmnte eon11l<lt'r11 
roul•··• at publle he1trlni;, 
a n,I Joint r-onftorence com
m111 .. ., or Comml~11lon und 
Honrd or I::allmale author• 
!&rd •••....•...•....••..•• June :.1923 

Joint conft'rPncea heltl •• June and Jul)', 19: 
ltaln 1>0rtlorui or \\'nahlni::ton 

llel,:hta anrl llrooklyn Cro/18• 
town 1,lnf',o approved by 
Board or Estimate al ,.pc. 
elal meeting ••....••••••••• Aug. 3, 19: 

l..onl' hland Clly 1>0rllon of 
Cro,.,,to"·n )..In<: a1>proved by 
lion rd of l-:Sllmllto• •••..... AUi'. 17, 19!? 

Transit Comml .. alon ha11 rni::I• 
n,•,•no pr,•1>are 11ubway plan ... 
n n,t Joint conf,•rcnce,o con
tinue bet "·ecn lloanl and 
Comrnlaalon .•... , .Aui;. to Dee. 31, 19:! 

Chairman ;\leAnl.'ny announce. 
lloerd or J,:,.umate and Corn
mlulon 11ubatanllnlly In full 
acconl on llrooklyn Cr"""• 
to"·n and \\' & • h I n ,: t on 

\ 
_llelghu Houtea ....•••.••. Jan. J, 19~t 

\ ork on 1>lan11. 111>eclncallon11 
an,J torm11 or cunlr11ct.a tor 
new 11ub"·•>·•• continued by 
Tranalt Commlqlon .•. Jan. lo June, u: 

Board or 1-:.0tlmate tak..,. dd
lnlle ■tand r.-Jecllni; all .. ·ork 
or Tr.rui11 Commla■lon on 
\\"uhln,:-ton llel&'hta and 
Brooklyn Crosatown 1,lne:a .. June i, 19:!t 

All con11trucllon poweni trans
ferred to Doard or Tran•por-
tallon ••••.•• , ••.••••..••.. July J. 192 

On ~o,·. 14 qha_irman !llcAneny o! th 
Transit Comm1ss1on received from th 
secretary o! the Board o! Estimate 
copy o! the amended dra!t of th 
:'olayor's "charges" against the Trnnioi 
Commission, referred t-0 in a resolutio 
of the board adopted Oct. 24. It wit 
be recalled that Mr. 1\lcAncny ha 
warned the Mayor that he would 
held A("('()Untnble !or libelous state 
ments. In the revised version the ami 
able charge of homicide, which th 
Mayor first made against the membe 
o! the Transit Commillsion, and whieh 
~intil challenged, he seemed quite will 
mg to employ 111: a part of his politica 
cl!mpaigninJ.?'., has disappeared, alon 
with other libelous thingi1. The state 
ment., that remain relate almost wholl 
to subj(.'('ts that are matters o! record 
The Transit Commis11ion will now la 
before the Go,·ernor, without expurga 
tion, the complete record of what ha. 
~urred in its three years' effort t 
gi,·e the people of Xew York Cit 
trani-it relief. 

While nil this hns bc,en going o 
G. ;'IL Dahl, chainnnn of the board o 
the Brooklyn-r.fanhattan Transit Com 
pany, has issued under his own name 
volume o! 117 pages entitled "Trnn.!'i 
Truths." 1\lr. Dahl has uiken fol' hi 
text "Truth Is :'olightier Than Abuse.' 
1\fr. Dahl has spread before the publi 
the complete record of the attitude o 
his company \\;th r<?.!'pect to transi 
matters, There is a 9-pnge index 
!11ake reference to any particular sub 
Ject easy. There are maps and plates 
and ads. IC nny doubt still remains 
with any member o! the public in re
gard to where ~Ir. Dahl's companv 
suinds it is due to the !act that the 
doubter either has not got a copy ol 
the book or cannot undcrsuind a situa
tion such as that with which l\lr. Dahl 
deals e,·en when the matter has been 
reduced to its simplest terms. 
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Electric Railway Exonerated for 
Chicago Grade Crossing Accident 

Complete exoneration for the Chicago 
Surface Lines was contained in a coro
ner's jury report on the collision of a 
street car and a switch train recently 
in which 10 lives were lost. The case 
was made an issue in Chicago over the 
grade crossing peril and interlocking 
devices were studied by the jurors. 

The accident occurred just after mid
night of the night of Nov. 1, when the 
street car, heavily laden with passen
gers, was struck near an unlighted cut 
by a coal car at the end of a train of 
ii5 cars pushed by two locomotives. 

Inquiry revealed that safety gates 
across North Avenue were down when 
the street car stopped. A crippled 
switchman, later found to be of sub
normal mentality, was on the job. When 
the gates went up several autos passed 
the car and proceeded across the track. 
These drivers saw nothing approaching 
on the railroad, and they recalled that 
the conductor of the street car had 
walked across the crossing, looked both 
ways and signaled the motorman to 
come on. l\Iidway of the crossing and 
without any warning the train hit 
the car. 

The jurors unreservedly censured offi
cials of the Chicago, l\lilwaukee & St. 
Paul Railroad and ordered that three 
employees, a brakeman, the yardmaster 
and the assistant superintendent of t er
minals be held to the grand jury for 
manslaughter. 

Former Governor Edward F. Dunne 
was one of the jurors and the others 
were Chief Justice Harry Olson of the 
llunicipal Court, Henry Barrett Cham
berlain, superintendent of the Chicago 
Crime Commission; County Clerk 
Robert M. Sweitzer, John Terborgh, 
vice-president of the Foreman National 
Bank and a capitalist, and Robert Eitel, 
proprietor of the Bismarck Hotel. 

The verdict was rendered on Nov. 11. 

Wage Fight in Dayton 
Officials and employees of the Day

ton Street Railway and the People's 
Railway of Dayton, Ohio, are in the 
midst of a wage tangle the present 
status of which is a deadlock by both 
sides maintaining their original posi
tions. One of the companies in a 
bulletin issued recently announced that 
neither the financial condition nor eco
nomic conditions in general war
ranted an increase in wages; that with 
regard to the signing of a contract it 
refused as it always had to operate "a 
cloRed shop" but that it was willing 
at all times to discuss working condi
tions with its employees. The bulletin 
was in reply to the submission by the 
employees of a union agreement calling 
for "a closed shop" and asking for an 
increase in wages of 20 cents an hour 
or 36 per cent. The present scale is 55 
cents. The men al so sought time and 
a half for overtime. The advance if 
R'ranted would mean an increase in the 
payroll of the Dayton Street Railway 
of more than $30,000 a year and the 
Prople's Railway of $90,000. Reports 
of strike votes were made, and the 
company officials stated that the aid 
of the city would be sou!!'ht in run
ning the cari;. Messrs . Keyei; and 

Powell, officials of the Dayton Street 
Railway and the People's Railway re
spectively, announced recently that 
there was no change in their attitude, 
that the increased wages could not be 
granted, but that they would meet with 
the representatives of the men. 

Newspaper Campaign Active in 
Twin Cities 

In addition to the card service on the 
cars the Twin City Rapid Transit Com
pany is carrying on extensive adver
tising campaigns in the Twin Cities 
newspapers. The advertisements give 
some information on fares collected in 
various cities of the country and some 
important statistics on car riding in 
Minneapolis and St. Paul. Some his
torical facts on transportation progress 
in the Twin Cities are recorded. The 
company states that the passenger rev-

-r'he: lhfft car c«npany'rmKt he coin• 
int: fflOM)'"' is the •llY the "ruth hour'' nr 
rider m.,y npren hi1 e:ondution• to hit 
friend. He forccts that 1tre-et car wheel, 
are nnff idle. operation heinr continuous 
2-4 hour• a day. 

Durintrhnehoutsmanytf1fJ1lf'l!nttn
u,y Mien there an but kw to rick-, yd the 
9Cn"ice it m1intamtd-nift. anow or shine.: 
If it were only neceuary to open!te ura 
whm l'M're were loads to csrry-pas,rn,. 
£ffl could be earned at .mall npl"flte. 

Car riden do Mt waot that ldnd of ltfr 
\'Ke. They want adequate tcnrice in the 
fullnt KnW of the •onl. We are makinr 
_,., cB«t IO CM )'OU the 
s:n-ia: th.at )'OU want-but 
tbepricemuttequaltbecoat. 

One of the Jtecent Mlnneopoll• A,lo 

enue has fallen off considerably and 
that a higher fare will be the result if 
service and equipment a re to be main
tained to the standard of the com
munity •served. In urg ing its patrons 
to ride the cars regularly t he company 
promises a continua tion of good man
agement and co-opera t ion. 

.,. -,/ 

Boston & Maine to Run Buses 
The Boston & Maine Railroad has 

definitely decided to go into the motor 
truck and passenger bus business. For 
that purpose it has organized the Bos
ton & Maine Transportation Company 
with a capital stock of $100,000. James 
H. Hustis, president, has issued an 
explanatory statement. 

There is no intention of running bµses 
or trucks in competition with steam 
trains, but the company does believe 
there is a legitimate fi eld for buses and 

• 

trucks as an auxiliary to steam service 
· on some of its lines and in place of 
steam service on other lines. A thor
ough study is being made of all branch 
lines of the Boston & Maine system. 
It is the opinion of the management 
that the results of this study will prove 
that on many lines buses and trucks 
can be used to the advantage both of 
the public and the railroad. 

This activity on the part of the com
pany was referred to in the ELECTRIC 
RAILWAY JOURNAL for Nov. 8, page 
819. Included in the system of the 
Boston & Maine Railroad are several 
electric railway properties. 

Nine-Cent Fare in Poughkeepsie 
The Public Service. Commission on 

Nov. 14 authorized the Poughkeepsie 
& Wappingers Falls Electric Railway, 
Poughkeepsie, N. Y., to charge a 9-cent 
fare in each of its operating zones in 
Poughkeepsie and nearby territory 
until June 1, 1925. At that time the 
order may be reopened upon applica
tion for a review as to operating 
results of the company for 1924, in
cluding a six months' period under a 
9-cent fare, and for whatever determi
nation may then be deemed necessary. 
An 8-cent fare is now charged in all 
of the three operating zones. Under 
the application of the company de
cided on Nov. 14 it had asked for the 
right to charge a IO-cent fare. The 
fare increase becomes effective on one 
day's notice. 

New Electric Line Projected 
in Indiana 

A new electric railroad to cost 
$5,000,000 is planned for southern In
diana. This electric line will provide an 
important traffic connection between the 
Chicago, Milwaukee & St. Paul and the 
Southern Railway. It will be primarily 
a freight-handling road and will tap 
some of the coal and oil producing sec
tions of southern Indiana and extend 
across the Ohio River to Kentucky. 

It is reported that the road will have 
terminal s at Owensboro, Ky., and 
Elnora, Ind. It will pass through 
Rockport, Midway, Tennyson, Mont
gomery and other places. At Elnora 
connection will be made with the Chi
cago, Milwaukee & St. Paul, while at 
Tennyson a similar connection will be 
made with the Southern Railway Sys
tem. 

The new project has been submitted 
to the Interstate Commerce Commission 
for approval. 

In steam railroad circles in Chicago 
nothing tangible could be learned about 
the project. According to newspaper 
reports, the new road is to be financed 
by British capital. It is said that the 
project has been under consideration 
since 1915, but that due to the war and 
the high cost of materials immediately 
following the war, the actual construc
tion was deferred until the present 
time. 

No definite date has been set for con
struction work to start, although the 
necessary funds are said to be on de
posit and the right-of-way options ob
tained through the various counties for 
the entire length of the road. 
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Illinois Central Contracts for 
Electric Power 

A 10-year agreement has been made 
by the Illinois Central Railroad with 
the Commonwealth Edison Company for 
supplying electricity to the railroacl 
within the Chicago terminal district. 
This contract provides for optional ex
tension to 1947. Under the terms of 
the agreement, the Commonwealth Edi
son Company will deliver for traction 
purposes 1,600 volts d.c. at the railroad 
right-of-wny. The supply is to be 
available to the railroad by the begin
ning of the summer of 1926. It will be 
used for the operation of the Illinois 
Central suburban service. 

Electrification of the company's 
right-of-way will extend as far as Mat
teson on the main line and will also in
clude the South Chicago and Blue Is
land branches. Under the terms of the 
agreement, the Commonwealth Edison 
Company will build, maintain and op
erate seven substations located along 
the right-of-way. The agreement also 
provides for the installation in these 
substations of control equipment for the 
automatic signal system of the com
pany and also for providing electricity 
for lighting the small suburban stations 
and the new central terminal station. 
Further particulars of this arrangement 
will be published later. 

E. W. Lloycl, general contract agent 
of the Commonwealth Edison Compan}', 
acted for the company in making th<' 
agreement. He said: 

The ncqulHlllon or thin bu11lnN!11 by the 
Commonw .. alth Jo:dl11on Cornrmny meann A 
furthl'r 11tep In eupcr-power dc\'elopmcnt In 
this ar<'n. This de\'elopm<'nt, o\'er n long 
period of yean, which has made J>Olll'llblo 
the selling of enf'rgy In lnrg.- quanlllleR t-. 
rn.llways, mPans a marked ad,·anco toward 
the electrlflcnllon of all railroad tennlnnls. 

End of Southern California 
Power Shortage in Sight 

The normal California winter rain
fall has set in unusually early. This 
breaks up an exceptionally prolonged 
drought. It is believed now that the 
power shortage, especially the shortage 
in hydro-electrically produced power, 
suffered in the State of California for 
the past five months will soon be elimi
nated. The Railroad Commission took 
charge on July 1 of the power shortage 
matter, instituting a vigorous electric 
power-saving campaign by ordering re
duction of power consumption by all 
classes of users. Electric railway cars 
nnd industries generally are stiil cur
tailed approximately 20 per cent. 

It is announced that the skip-stop 
system on the car lines in Los Angeles 
and other neighboring cities where local 
car lines are operated will be lifted 
and normal operation resumed Dec. 16. 
. The Los Angeles Board of Public 
Utilities, in co-operation w:th the Cali
fornia State Railroad Commission or
dered the curtailment of service. ' 

l\lr. Blair Discusses Co-ordination 
at Chicago 

Henry A. Blair, submitting to n 
cross-questioning by members of the 
City Council on his offer to co-ordinate 
the Chicago Surface Lines with the 
elevated lines and a city-built subway, 

. said there is no hope for Western utili-

ties to attract money for legitimate in
vestment as long as certain states ad
here to short-term franchises. 

:\fr. Blair was accompanied by Leon
ard A. Busby, president of the south 
side lines, which are part of the Sur
face Lines. He said that his company 
would not yield a dollar from the price 
set of $162,000,000, the capital account 
value. l\lr. Blair said: 

"'hy, we put $70,000,000 Into the 1lne11 
In a HIX-Y<'Br period and $106,000,000 In a 
i.•n-y .. ar period 11lnco the 1907 ordinance. 
That's more lhan we are asking you 10 pay. 

Mr. Busby backed up :\Ir. Blair's co
ordination plan nnd said he had sub
mitted a scparnte offer for a partial 
sale only to help the city to see the pos
sibilities in case the co-ordination fails. 

The Aldermen also have before them 
an ordinance proYiding for unh·ersal 
transfers between elevated ancl surface 
cars and for the establishment of a 
transportation board similar to New 
York's. 

Bus Rights Sought in Toledo 
A company headed by New York 

financial interests has applied to the 
Ohio Public Utilities Commission for 
permission to establish bus line!! In 
Toledo. The incorporators of the new 
company, to be known aa the Toledo 
Peoples Motor Bus Company, are: A. 
G. Gorley, R. W. Schumaker and J. L. 
Rhinock, New York, and John W. 
Winn, Jr., and George R. Efficr, the two 
latter being a!lsociated with the law 
firm of Marshall & Fraser, Spitzer 
Building. 

In its application the company speci
fies 12 different routes. The applica
tion names two types of buses to be 
used, one being of the double-deck type 
and the other single deck. The num
ber of vehicles to be installed ha11 not 
been announced. 

City Law Director Dotson said: 
"·e \\'Ill resist wllh all the f11clllllf'l! al 

our c-omm11nd the lnJN:llon Into the 111lua
tlon of bus c-ompctlllon. 

President Ben Adams of the Toledo 
Traction, Light & Power Company 
said: 

The trac-llon company handll'• 50,000,000 
pn11sencert1 11 ye11r. The only wny we c-an 
continue to lmpro,·e our system and expand 
and prepare ror lo\\·er faree Is 10 operate 
\\'llhout compcllllon. 

The eompnny·plans to charge a 10-
cent fare with universal transfer if it 
is permitted to operate. 

Hearing Before I.C.C. on 
112-I\lile Line 

A hearing was held on Nov. 5 at 
Augusta, l\le., before Examiner Haskell 
C. Davis of the Interstate Commerce 
Commission and the Maine Public Utili
ties Commission on the application of 
the Quebec Extension Railway asking 
for a certificate of public convenience 
and necessity authorizing it to con
struct a new line of electric railway 
from a connection with the Aroostook 
Valley Railroad at Washburn, Me., to 
tho west line of the State of l\laine, 
in Aroostook County, a distance of 112 
miles. The proposed new line will be 
situated entirely in the County of 
Aroostook and will connect with the 
Bangor & Aroostook Railroad at Port
age and with the Quebec Central 
Railroad at the west boundary of the 
State. 

• 

Blame Fixed for International 
Railway Wreck 

Responsibility has been fixed by the 
Interstate Commerce Commission for 
the rear~nd collision between two 
three-car trains on the Buffalo-Xiagara 
Falls high-speed line of the Interna
tional Railway at Ellicott Creek crosa
ing on Oct. 19, when four passengers 
were killed and many injured. The 
accident is ascribed as being due to 
lack of automatic block signals, ab
i;cnce of an adequate automatic train 
control device and failure of the mo
torman of the second train to main
tain a proper lookout. These rea
son!! arc contained in the report of 
W. P. Borland, director of safety of 
the Interstate Commerce Commissicn, 
who investigated the accident in con
junction with inspectors of the New 
York State Public Service Commission. 

The commission also criticised oper
ating conditions on the Buffalo-Niagara 
Falls high-i;peed line with respect to the 
length of the intcn·als allowed between 
trains. 

The report of the commission found 
no neglect on the part of members of 
the crew of the first train to send back 
flagmen to warn the !:ICCond section that 
the firat train was atanding still near 
the bridge O\'cr Ellicott Creek. 

According to the report of the com
mission, the motorman of the first sec
tion saw the onrushing second !:lectlon 
nearing the rear end of his train. He 
started at once to run toward the head 
of his own train with the Yicw of rnoY
ing it out of the way, if possible. At 
the point of the accident the motors of 
the second train were turning over at 
the rate of 55 m.p.h. The commission 
found, howe\'cr, the brake!! had bee11 
,et and were in good working order. 
The commission Fays the motorman of 
the !:lecond section had a clear view 
1,500 ft. ahead, but did not attempt to 
bring his train to a stop until h1 
reached the flagman 300 ft. behind th1 
rear of the standing !:lcction. When hi 
aaw a collision was ine,itable, he opened 
the door from the vestibule into th, 
car and yelled to the passengers tc 
move back into the train. 

Phoenix Insists on Making Test 
Case of Paving Issue 

The test case of the Phrenix Railwa. 
of Arizona against the revoking of it! 
franchise by the city has been rcfcrrec 
by the United States District Court 
back to the state court. Followin5 
passage of the ordinance last sprin• 
revoking the franchise, the test ea!4 
was taken to the state court, but thrr, 
the railway sought intervention of th1 
U. S. Disrict Court, Judge Fred C 
Jacobs of the district court has now de 
cided it was not within the juri!'dictio1 
of that court, and remanded it back tc 
the state court. 

The revoking of the franchise cam, 
upon the initiation of Mayor Louis B 
Whitney. It was charged by the cit) 
that the company had failed to lh•• 
up to the conditions of its franchise 
particularly \\ith respect to carryin1 
out paving work. The eontroYcrsy wa: 
the subject of an editorial in the issu• 
of the ELECTRIC RAILWAY J0URSAL fol 
March 1, 1924 . 
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Buses Compete with Railway 
in Hammond 

Independent bus service was started 
~ov. 2 in Hammond, Ind., by the 

ently organized Calumet Motor 
ch Company. Sixteen Yellow buses 
the ~treet-car type operate over six 

utes paralleling the lines of the Ham
nd, Whiting & East Chicago Rail
y and the local bus routes of the 

Street Railway. Both railways 
mish interurban as well as local serv
. O11e connects with the Chicago 

urface Lines and the other operates to . 
ry. It was to feed the interurban 
t the Gary Street Railway started 
service some time ago at the Ham

ond end of its line. These routes do 
t compete with the local service of 
e other railway. 
Even with this seemingly adequate 
rvice for a city of 45,000, jitneys 
re permitted to operate very much 
they pleased. After experiencing a 
r of this competition, the Hammond, 

·biting & East Chicago Railway asked 
e Board of Public Works for permits 
run IO buses to supplement the rail
y. It also agreed to add 10 double
ck, one-man cars and otherwise 
prove service at a cost of $250,000. 

ccording to C. E. Lawrence, local man
r of the railway, this proposal was 

t heard by the Board of Public Works. 
Recently a bus franchise was issued 
Haro1d Miner, formerly a chiroprac

c in Hammond. The granting of the 
nchise was followed quickly by the 

ganization of the Calumet Motor 
oach Company and the appearance of 

new city-type buses. Sixteen of 
ese are used for a regular schedule 

arc manned by trained, uniformed 
·,·eri:, directed by a transportation 
pervisor. According to the local rail
y people, the source of the financial 
eking was not divulged at the hear
gs before the City Council. 
Simultaneously with the granting of 
e bus franchise, the City Council 

i:ed an ordinance ruling the jitneys 
the streets. Jitney men who operate 
taxicabs with meters on their vehi

es are being arrested. 
After a week of experience under the 
w conditions it appears that the 
imination of the jitneys may partially 
set the new competition offered by 
e buses. During this past week the 
reet cars carried more passengers 
an during a corresponding period be
re jitneys were removed. 

Property Owners Protest Sug-
gested Removal of Tracks 

Voluntary protests have been lodged 
· property owners, merchants and 

ut 200 individuals against the sug
tion made some time a!?'o by Mayor 

ylan of New York regardmg the like
hood of eventually removing street 
rs from both Forty-second Street and 
5th Street, in which the Third Ave
c Railway operates. S. W. Huff, 
sident of the Third Avenue Rail

ay, has also recently taken issue 
ith the Mayor on the matter. Mr. 
ufl' went into the general subject at 
nsiderable detail. In referring more 

ifically to the case of his own 
mpany Mr. Huff said that not only 
ould it be impossible to substitute 

buses to carry the present trolley 
loads, but that anything like an ap
proximate bus capacity to achieve that 
result would congest traffic in im
po1·tant thoroughfares immeasurably 
beyond any congestion that the city 
has yet known. On the 125th Street 
line alone 20,000 bus trips a day would 
be needed to carry the t r affic. A similar 
situation would result on Forty-second 
Street, Mr. Huff said. 

News Notes 

Railway l\lan Helps Fill Community 
Chest.-In a Community Chest Cam
paign in Nashville, Tenn., closed on 
Nov. 3, to raise $225,000 for 30 welfare 
agencies the Nashville Railway & Light 
Company ranked highest as a single 
contributor. It donated $6,000 to the 
cause. Twenty-one departments of the 
company also ranked highest, giving 
100 per cent for employee subscriptions . 
The campaign was under the direction 
of J. P. W. Brown, general superin
tendent of the company, who was pub
licity director and general chairman 
and to whom due credit should be given 
for its success. The $225,000 sought to 
be raised was oversubscribed to the 
amount of $17,580, with 32,360 sub
scribers. The company assisted in the 
campaign .by advertising on each of its 
cars the need for the success of the 
campaign. 

Helena Company Would Increase 
Fares. - Application of the Helena 
Light & Railway Company, Helena, 
Mont., for authority to increase the 
price of railway tickets from four for 
25 cents to three for 25 cents and to 
charge 4 cents for school children's 
tickets instead of the present 3 cents, 
was heard on Nov. 6 by the State 
Public Service Commission. The com
mission also is asked by the company 
to annul the bonus provision in the 
company's city franchise. 

Feeder Bus Lines Authorized.
Operation of feeder bus lines in the 
northern section of Indianapolis, Ind., 
by the Indianapolis Street Railway has 
been authorized by Mayor Lew Shank. 
Citizens of the district complained 
some weeks ago that they were not 
receiving adequate transportation fa
cilities on the city lines after A. Smith 
Bowman, representing the People'.s 
Motor Coach Company, asked the 
Board of Park Commissioners for per
mission to operate bus lines on a pre
ferred street in order to reach the dis
trict. Mayor Shank, however suggested 
at that time that the railway be g iven 
the privilege of operating feeder lines, 
which Robert I. Todd, pres ident of the 
car company, said would be done. The 
buses will be purchased shortly. · 

In the Interest of Safety. - The 
Fourth Annual Foreman's School, 
which is a free course of lectures on 
industrial safety offered by the Massa
chusetts Safety Council, was started on 
Nov. 18 and will continue to J an. 20 on 
each Tuesday evening a t the Audito
rium, 197 Clarendon Street, Boston. 
Edward Dana, general manager of the 
Boston Elevated Railway and a vice-

president of the Massachusetts Safety 
Council, will act as chairman . of the 
session scheduled for Dec. 2 and the 
speaker for that evening will be · Cyrus 
S. Ching, director of personnel United 
States Rubber Company, New York. 
His subject will be "Organizing the 
Plant Safety Committees." • 

Applies for 10-Cent Fare.-The Okla
homa Railway, Oklahoma City, Okla., 
which secured an advance in fare from 
7 to 8 cents about Oct. 1, will ask the 
Corporation Commission to grant a 
further raise of 2 cents, making the 
proposed rate 10 cents for cash fares, 
or three rides for 25 cents. John W. 
Shartel, president of the company, 
states that the 8-cent fare was followed 
by a further decline in traffic. The 
city cars carried 894,052 passengers in 
October, 34,000 fewer than were car
ried in August. September was not 
·used in comparison for the reason that 
the Oklahoma State Fair traffic made 
the month abnormal. Mr. Shartel ex
presses the belief that the low point 
in the decline of traffic has been reached 
and that a 10-cent fare with three rides 
for 25 cents will add $8,000 a month 
to the company's income and be suffi
cient to save the situation. The 10-
cent fare application was filed with the 
Corporation Commission in September 
following the bringing of a receivership 
action in the federal court by bond
holders of the company. The 8-cent 
fare was granted by the commission 
in the hope that it would prove suffi
cient and that the application for 10 
cents would not have to be pushed, but 
the company has found this hope of 
adequate relief futile. The company 
was authorized to install the $1.25 
weekly pass. 

Will Operate Buses. - The Tampa 
Electric Company, Tampa, Fla., is plan
ning to put into effect as soon as pres
ent plans can be carried out an exten
sion of the present car system by bus 
lines to suburban territory. P. 0. 
Knight, president of the company, said 
that bus service would be started 
within a short time with six buses. The 
routes have not been decided on as yet, 
but the buses will run into the center 
of the city. 

Prepares Rerouting Plan.-The Pitts
burgh Railways, Pittsburgh, Pa., has 
prepared a plan of operating changes 
for rerouting cars to relieve congestion 
in the central business area. A pre
liminary step involves turning or short
looping certain of its lines at the outer 
edges of the downtown section through 
the use of its present track facilities. 
A final step embraces the entire pre
liminary step and involves short-looping 
of other lines, part of which require 
franchises from the city for the laying 
of tracks on certain thoroughfares 
which now contain no tracks, also "sep
aration of grades," which suggests the 
construction and operation of an ele
vated loop structure on certain streets 
within the downtown business area. 
The company has submitted its com
plete general program to the traction 
conference board for its approval. 
Formal protest against the execution 
of the company's plan for rerouting 
cars in the downtown district was filed 
on Nov. 13 by the Retail Merchants' 
Association. 



900 ELECTRIC RAILWAY JOURNAL 

Foreign News Iii 
Earnings Up in Paris 

Figures on street car and bus opera
tion of the Paris Transports en Com
mun for the first 5ix months of 1924 
show the mileage greater than that of 
any other like period of their existence. 
The tramways operated 25,352,408 car
kilometcrs, an increase of 24,430 car
kilometers. This slight increase wns 
due to motor bus competition. Motor 
buses covered 14,355,368 car-kilometers, 
an increase of 1,461,920 car-kilometers 
over the previoui. six months. 

Receipts were 102,694,037 francs, an 
increase of 14,954,356 francs. Except • 
for the fly-boat5 on the Seine, nil oper
ating receipts were satisfactory. These 
boats nrc to be discontinued during the 
winter months. 

The number of passengers carried 
was 238,779,183, an increase of 15,505,-
750 over those of the previous 5ix 
months. In spite of the increase in 
fares in the spring, passenger-kilo
meters increased 12 per cent. 

Glasgow Seeks to Protect Its 
Tramcar Riders 

A demand for a Court of Criminal 
Appeal in Scotland is being made by 
the resident.~ of Glasgow. This n<'cd 
has arisen from the frequent violation 
of the Scottish law providing that no 
motorist may drive between a standing 
tramcar and the curb until the roadway 
is clear of passengers. 

In a recent instance a motorist killed 
a woman leaving a tramcar and 
severely injured one boarding the car. 
When the case was tried the jury found 
the driver not guilty, despite the 
evidence. This and a number of similar 
accidents has created the demand for a 
court to which prosecutors can appeal 
in ca5e of flagrant violation of the law 
and unjust verdicts. 

In England motorists are allowed to 
pass tramcars receiving or discharging 
passengers, although many accidents 
occur from the lack of legislation pro
hibiting this practice. 

Corsica Develops the l\lotor Bus 
l\lotor bus services have been ex-

of Bavella and Bonafacio. From Bastia 
the trip to Cap Corse is made t\\ice a 
week, to Orezza once a week and to 
Saint Florent twice a week. From 
Corte the Inzecca route runs once a 
week nnd a two-day journey once a 
week includes Corte, Piana and Ajaccio. 

Corsica is probably the ideal motor
bus touring ground of the world and 
service is being developed ln an Inten
sive way on this basis. It was tried 
last year as an experiment. 

One-1\lan Express Bus Trled 
in Paris 

The first of the express lines of motor 
buses in Paris began operation on Sept. 
22 on the Passy-Boursc line. 

Three stops arc made near each 
terminus to allow passcngen to enter 
and leave. The route of these express 
buses is somewhat shorter than that of 
tho regular service and avoids the more 
crowded streets. 

Fares nre 1 franc for any distance. 
The passenger pays the driver on enter
ing by the single front cntrnnce, the 
fare being reconlcd on the ordinary 
type fare register. This one-man opera
tion and the registering of fares is the 
first step in France toward putting fare 
collection on bus and street car services 
in line with similar operations in the 
United States. 

The express service \\ill not operate 
on Sundays or holidays. 

1\lulhouse, France, Tramway 
Company Increases Capital 

An increase in capital of 1,500,000 
francs has been granted the Societe des 
Tramways de l\lulhousc, Alsace, France, 
by the Council General of the U ppcr 
Rhine. The new issue is to be Wied 
for electrification of the steam road 
from Mulhouse to Wittcnheim and the 
line is to be continued to Theodore, a 
mining village. The line from :'tlul
housc to Ba ttenhclm will also be elec
trified. 

Edinburgh Corporation to Build 
Tramway Equipment 

tended on the island of Corsica, near Six car bodies for the Edinburgh 
· Nice, France, is the announcement Corporation Tramways, Edinburgh, 
made by the P. L. l\l. Railway. Prnc- Scotland, arc to be constructed in the 
tically every community on the island municipal workshops of that city. This 
is now served either by rail or inter- decision was made after receiving bids 
connected bus. Primarily intended to from manufacturers, the lowest re
develop tourist travel in the Isle of ceived being £990 each, while the Cor
Beauty, these bus services are supply- porntion's estimate was only £750. It 
ing n real need to the scnttcred popula- . is stated that delivery will be much 
tion, which hns formerly traveled quicker. 
largely on muleback because of the 
present lack of any direct means of 
communication. 

Three centers have been established 
for the head lines of the new 5ervlce. 
From Ajaccio to Corte, via Piana, there 
is service once a week, the journey 
occupying two days. Another bus 
makes a once-a-week two-day circuit 

Snrlhe Tramway to Experiment with 
Gasoline Car. -A gasoline-propelled 
passenger car is about to be put into 
service by the Tramways de la Sarthc 
in Brittany, France, as an interurban 
feeder on the line between Grand-Luce 
and Saint Calais. The vehicle has a 
40-hp. gasoline motor and carries 40 

passengers, of whom 34 are seated. 
trailer for baggage and pack 
freight has a capacity of 7 tons. 

London, England, to Expcrimmt " 
Heating Tramcars.-The cxpcrime 
fitting of five tramcars with heat 
apparatus, utilizing the heat from 
motor resistances, is under consid 
tion by the highways committee of 
don County Council. Owing to the 
winters and the large proportion 
short-haul passengers few tramcars 
equipped ·with heating apparatus. 

Tunnel Und<'r :',Jersey Rh·M 
cussed.-Constructlon of a tunnel un 
the :'tlcrscy from Liverpool, Engl 
to Birkenhead for vehicles and tr 
ways is under consideration. The 
posed tunnel would be about 2,400 
long and the estimated cost is £7, 
000. There is now a railway tun 
under the Mersey, but vehicles 
taken across by ferries, which en 
about 2,500 per day. 

British Hailway lo Electrify Ano 
Line.-Electrification of the steam 
between Manchester, Oldham and S 
England, and a branch line to Roy 
a distance of about 12 miles, will 
begun at once by the London, Midi 
& Scottish Railway, according to an 
nounccment made :-:ov. 4 by the d1 
tors. The third rail system is to 
used and the cost, including various 
provcmcnts and steel cars, is cstim 
at £600,000. This work is an cxtt'n 
of the electrification carried out by 
Lancashire & Yorkshire Railway be 
the consolidation of the two compa 

Havana Car ;\Im Strike.-A 24-
strikc of the platform men of 
Havana Electric Railway, Light 
Power Company, Havana, Cuba. 
called Nov. 8 without warning to 
public, as a protest against suspen 
of six employees chan:ed with m 
infraction of rules. Several of 
union leaders were arrested, but 
later released on bail. 

Argentine Railway to Ile .Modern· 
-The 11trcet car syRtem of Ro. 
An:cntina, is to be extended and 
cmizcd. AR the first step toward 
end, the city engineer has issued s 
fications inviting bids on the w 
These 11pecifications, dei;ignatc-d 
Schedule No. E7210 Street Rail 
File No. 148834, arc available at 
Chicago and New York offices of 
Bureau of Foreign and Domestic C 
mcrcc. 

:'\lodem Transportation PlannNI 
:'tloscow.-Construction of a subwa 
the American plan, new tramways, 
establishment of omnibus system~, t 
cab lines and other improvements 
being planned by the municipal nut 
ities of :'tloscow, Russia. Loan11 
finance these projecLc; arc being !'o 
in France, England and Germany 

New Cars in Sen·ice on I 
Yersnille!I Hnilway.-Ncw motor 
have lately been put in service on 
Paris-Versailles branch of the Frt' 
State Railway. The:<e differ in sel 
important ways from the cars pla 
in service in 1921. Each car will ha 
four 165-hp. motors, which will gi,•e a 
maximum speed of 70 km.p.h. I 
m.p.h.) The motors are also of a dit 
ent type and certain changes have 
made in their mounting. 
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Financial and Corporate 

Suburban Holders Agree 
st Obstacle to the Reorganization of 

United Railways, St. Louis, 
Remo\"ed 

bne of the last obstacles ½> a co~
•te reorganization of the Umted Rail
vs St. Louis, ~lo., was removed on 

DV. '17 by the announcement that rep-
~entatives of holders of $6,500,000 of 

Louis & Suburban bonds had agreed 
the terms of the reorganization com
ttee for refinancing the railway sys

ni. The plan accepted provides for a 
rhnical segregation of the suburban 
opertv but for its operation by the 
lme m;nagement as the remainder of 
e United Railways as part of the gen
ial city-wide system. The idea behind 
~s arrangement is that if in the future 
becomes necessary through default of 
tincipal or interest on the ~onds f~r~
bsure may be attained mth a mm1-
rum of legal procedure. The con~act 
rn also pro rate the share of the light 
~d power contracts and franchise 
ights of the companies. 
Pro,;sion is also made for the imme
ate payment of the $2,000,0~0 of. Sub
ban consolidated bonds mth mter-

~t at 8 per cent from Oct. 1, 1923, the 
llte of default. The general 5 per cent 
bnds, totaling $4,500,000, will be ex
~ng,ed for new bonds extended to July 

1934, v.;th a sinking fund arrange
ent that will retire $100,000 of such 

bnds at par annually until 1934. This 
the same maturity date as the issue 

i $30,.'300,000 United P..ailv,.ays general 
t,i and indicates that the reorganizers 
han to refinance both issues at the 
tame time. Interest for one year at 5 
ler cent will also be paid on the Sub
rban general bonds. In the event 
Jlat the United Railways desires to re
re more than $100,000 of the Suburban 

londs in any one year it is to pay more 
han par for them. 

Under the refinancing plan as now 
greed upon reorganizers will pay off 
4,100,000 of underlying bonds, $2,000,

IOO of Suburban bonds and $4,200,000 of 
eceiver's certificates. The issue of 
9,790,000 of St. Louis Transit Com-

1any bonds will be retired at the rate 
f $300 cash and 5½ shares of new pre-
erred stock for each $1,000 bond, with 
he privilege of purchasing 10 shares of 

~ev.· common stock at $12.50 a share for 
~ch bond. 

There ";n be 53,845 shares of pre
erred and 352,645 shares of common 
tock in the reorganized company. 

[folders of 163,830 shares of the pres
nt preferred stock may purchase l ½ 
hares of new common stock at $12.50 a 
hare for each share of preferred now 

~eld. If all exercise this privilege thill 
~II bring $4,438,000 cash to the new 
ompany. 

Such common stock as is not taken 
y the Transit Company bondholders or 

>referred stockholders may be pur
hased by the holders of the present 
ommon stock, of which the North 
,merican Compan)· owns approximately 

'12 per cent. 

Under this plan the bonded indebted
ness ~f the company would be reduced 
to $34,800,000, but a new issue of 
$8,000,000 will bring it to .$42,S~o.ooo. 
The company ";n ask the M1ssouz:i ~uh
lic Sen;ce Commission for the pnvilege 
of earning 7 per cent on a valuation of 
$57,200,000 already fixed by that com
mission. 

Four-:Mile Line in New York 
Bankrupt 

The Port Jervis Traction Compan:r, 
operating between Port Jervis and the 
town of Deerpark, Orange County, 
N. Y., filed a voluntary petition in 
bankruptcy on Nov. 17 in the United 
States District Court. It was stated 
on behalf of the railway that the in
debtedness was $165,419 and the assets 
$19,033. 

Judge Henry W. Goddard appointed 
Harry T. Crist, Port Jervis, receiver 
under a $3,000 bond. The company also 
asked that its bus business be adjudged 
bankrupt, stating its liabilities a1:1ounted 
to $8,824 and its assets to $4,04;,. 

Accorciing to its petition, the com
pany opera~s on its surf~ce car route 
3.985 miles m a community of 10,171 
people. Samuel ~[. Cuddeback, attom~y 
for the company, recorded as one of 1~ 
big items of indebtedness $70,000 of <> 
per cent first mortgage bonds, .held by 
the Orange County Public Service Com
pany, Inc., ltiddletown, :N. Y., with in
terest unpaid up to Oct. l of the cur
rent year, amounting to $27,527 .. 

Other items listed as debts mclude 
State taxes of $213; taxes to the city of 
Port Jervis for 1921, $398, and for the 
current year, $374; county taxes, $3,224, 
and the Bank of Port Jervis, with an 
unsecured claim of $8,000. 

Some of the assets are real estate, 
$10,000; receivable accou'}ts, $3,20~; 
vehicles, $5,100, and deposits o_.f $72;,. 
Secured claims amount to $97,;,27 and 
unsecured claims $62,984. 

October Operations in Toledo 
Show Deficit 

While shov.;ng a slight improvement 
over September, operations of the Com
munity Traction Company, Toledo, 
Ohio during October this year proved 
to ~ far under the similar month a 
year ago. Commissioner E. L. Graum
Jich reported a net loss of $27,~~8, 
bringing the total deficit to the stabiliz
ing fund to $550,753, including the 
original $400,000 in the fund. Actual 
operating expenses were met in October 
and about half the bond interest and 
dividends on preferred stock earned. 

Increase in passenger revenue over 
September was $24,373. Operating 
charges for the month totaled $224,722, 
including $15,000 set aside for extraor
dinar}' maintenance. Last year the 
operating expense in October was 
$251,883. 

During October 3,831,612 revenue 
passengers were ·carried compared with 
5,178,069 for October a year ago. Sep-

tember this yea r showed only 114,383 
revenue passengers a day were carried. 

Busin~s has continued to pick up 
for the first half of November with an 
increase in revenue of $4,500 as com
pared with a similar period of last 
month. 

Successful Year in 1923 
Capital Traction Closes Unusually 

Active Year with Substantial 
Increase in Balance 

The credit balance of the Capital 
Traction Company, Washington, D. C, 
at the close of 1923 was $1,524,240, an 
mcrease of $169,673 over the credit 
balance at the end of the preceding 
year. More than ordinary activities 
during 1923 included the taking over 
of the Kensington Railway, the ex
tension of tracks over the Key Bridge, 
the installation of bus lines and the 
large amount of work done on repair, 
maintenance and construction. 

The report states that the increased 
use of automobiles in and about 
Washington is still affecting the rail
way. The average daily number of 
passengers carried during 1923 was 
188,090, which represented a Joss of 
3.15 per cent over the preceding year. 
The Joss in traffic resulted in a corre
sponding reduction in revenue. Operat
ing expenses decreased $39,025 despite 
the fact that much money was utilized 
in the installation of bus service. 

In February, 1923, bus service was 
substituted for operation on Con-

SC)IMARY OF OPERATIO:-.S OF CAPITAL 
TRACTIOX CO)IPA~'Y YEAR EXDED DEC. 31 

1923 1922 
p......,011:tt r.,, . .,oue, rail,...y ... S ◄,797, 909 S◄, 966,3◄ r 
BUBttVe1'U4'................ 21, ◄ II ··••··· 
SJ)N'ial car renoue.......... 106 20 

Toi.I reTenue from Jraue-
ponatiou .•.•..••..•••...• ◄,819, ◄26 ◄,966,361 

Rttr11ue from operatiou other 
23,192 27,682 than lra-rutJou .••••••• 

Railway operating rrv""""· 
Op,,ntin,r "~DN'tl ( 6◄ . 117 

4,8◄2,619 ◄,99◄,0 ◄◄ 

per ('eot grooe rtTenue) ••••. 3,128,186 3,167,211 

:-,;~, OJ>f'ratinr ,~v~nae ..... 1,71 ◄,◄ 32 1,826,832 
Taus ._.,f,i:nabl" to railway 

◄09,031 ◄36,093 op,-ration .. ·•········· 
()peratin,i: income ....•.••.. l,30S, ◄00 1,390,739 

!-l on-operating income. ••••.•. 3◄,72S 3◄,906 

a,,_ luoome •••..•••••••. SI.HO, 126 Sl, ◄2S,6◄S 

Deduetiom from cro- Income: 
lnte-ro,n OD funded 

dwt... • • . • • • . • $280,300 
Iat~re,it on un .. 

funded d"bl 
Miottllan""'11J nnu 
Rent for l.......d 

ro&th ..... . 
)I iacellan,-oua 

debiu ..•••...•. 

22,9SO 
1,317 

12,832 

◄,372 

Total deductiona.......... 321.773 320,6S5 

Xet incom ................. Sl,018,3S2 Sl,I0◄,992 

PROnT A.NT> LOSS ST ATE.ME!l.'T 
Cndiu: 

Balantt at b<,
«inrungofyear Sl,3S◄,S67 

.Net incom" for 
year... l,0l8,3S2 

Debiu: 
Diridenda... . . . 840,000 
E,..,_ coot of re-

cone tru et in« 
Keminl!lon 
R&-il,...y track& 8,669 

lfiaeellaneoua... 10 

Cndit belan('e at eloee of 

2,372,919 

y..,. .•.•......•..•..•. Sl,S2◄,239 Sl,3S4,S67 
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SU:\l:IIARY OF OPEHATI OXS PER REYEXUE 
PASSENGER IN CE:STS 

1923 1922 
Paaoena:er revenue. . . . . . . . . . . . . . . . . . . 7. 02 1. 0 I 
Other revenue.... . . . . . . . . . . . . . . . . . . . . 06 . 08 

GroM re,·enae.... . . . . . . . . . . . . . . . . . 7. IO 1. 09 

OperaUng e:rperuiea... . . . . . . . . . . . . . . . 4. 56 4 47 
Taxee.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 .61 
lntereat end other deductions.. . . . . . . . 47 . 4S 
Operating upena.,., tuee, intereet, and 

atherdeductlaau .................. S.62 S.Sl 

Net Income... . . .................. I. 48 I. 56 

SU:IIMARY OF OPERATro:-:s PER CAR-:lllLE 
IN CE:STS 

1923 1922 
Paaaona:er re.-enue.. . . . . . . . . . . . . . . . . . 49. SS S2. 00 
Other revenue... . . . . . . . . . . . . . . . . . . . . . 59 . 65 

Grou revenue ..................... SO. 14 52. 65 

Opentlna: upens .................... 32.16 H. 16 
Tu ea.. . . .. . . . . . . . .. . . . . . . . . . . . . .. . 4 20 4. 56 
Intereat and other deduotlnna..... . . . . J. 31 J. 36 

Net Income .... ... . ........... 10 . 47 11.57 

REVENUE AND TRANSFEH PASSEXGERS 
Number of pauena:•,.. carried: 1923 1922 

At 6 coo.ta ................ 16.S62,84S IS,]0],29S 
At 7 oonta.... ............ .. . . .. . 9,263,546 
At 61 centa. . . ............ S0,791.651 4S,02S,S83 
At S eonta ... ....... ,..... 921,001 972,719 
At J CODta... ............. 304,206 321,724 
Number of ouh puaen~.,.. 

carried on Konaincton lin• 27,SSS .. . .. , •. 
Number of ticket P""""n••r■ 

carried on Konaincton lino. 0,612 . ..... . . 

Total revenue iia-na:•n. 66,6,2,870 70,886,927 
Other p&M8DKel'9: 

I-cont lnteroompany tn-
fer paaencen... .. .. .. . 2,803,125 2,636,136 

2-cont bu• to car tranaler 
pot.Mell....... . . ..... . ... . 126,29S 

2-eant car to bu.o Inna.fer 
paaena:en. . • . . . .... . . . 

2-cont Eulern Ilia:b School 
ticket. ... . .. . .... ..... . 

94,814 

J,0S7 

1,009 

several years past. The total amount 
accrued was $424,060. Charges against 
the reser\'e were $178,245, leaving a 
net accrual of $245,815. The balance 
in reserve on Dec. 31 was $1,665,474, 
of which $806,000 wns invested in 
United States securities, $48,571 depos
ited in interest-bearing accounts and 
$810,902 advanced for cnpital expendi
tures. Tax accruals for 1923 were 
$439,031. 

The three-year contract covering 
wages and working conditions which 
expired on March 30 wns rene\\·ed for 
another three-year period through 
direct negotiations without the neces
sity of arbitration. In the history of 
the Employees' Relief Association, 
the year 1923 was the most prosperous. 
After charging off expenditures for 
sick nnd denth benefits and all other 
expenditures the year's operation 
showed a net profit. 

The accompanying tables show the 
year's operation 111 toto and per car
mile and some passenger statistics. 

Terms of Holyoke Power House 
Sale Announced 

The stockholders. of the Holyoke 
Street Railway, Holyoke, l\lass., meet
ing there on Nov. 18, ratified the action 
of the board of directors of the com
pany in arranging for the sale of the 
railway power plant to the Turners 
Falls Power Company. 

By the terms of the a~ement the }'roe car to bua transl er 
-n11e..... . .. .... .. . . . 179,561 

Capital Traction Company 
lree tranaler pauena:en .... . 17,366,473 18,182,J0S 

Other free puoena:en: 
1-:mploy..,...... . . . .. . .... 844,715 883,835 

202 railway ";n recei\'e $400,000 for the 
plant, but will agree to take power 
from the power company for a period 
beginning Jan. 1, 1926, and extending 
to Dec. 31, 1945. It is. agreed, however, 
that the power company can begin to 
furnish power to the railway prior to 
the date mentioned if equipped to fur
nish such sen·ice. The power company 
has already made connections with rail
way lines at various points, except in 
Holyoke. 

Polio.men and firemen ..... •76,403 °82,496 

Total pueena:en . ....... 90,149,JIS 92.672,910 
•Exclualvo of polioemcn and firemen ridinc free 

while in uniform. 

necticut Avenue, on l\fay 17 a bus line 
was established at Fourteenth and Ken
nedy Streets at\d on Aug. 1 the opera
tion of a bus line from Eleventh Street 
was put under way. Again on Dec. 1 
a bus line was established from Seven
teenth Street nnd Penns)'lvnnia A venue. 
Eight buses were purchased at a total 
cost of $56,876. On the subject of bus 
operation the company states thnt the 
operntion of these lines must, for the 
time being at least, result in some 
loss financially, but the company 
believes it is essential to establish the 
policy that nil urban transportation 
should be furnished by the existing 
street railway companies wherever the 
need for it is positively shown. The 
additional transportation can be fur
nished ·much cheaper, for the present 
at least, by buses than electric lines 
on nccount of the high cost of conduit 
track construction. 

FUNDED DEBT UNCHANGED 

There has been no change in the 
company's funded debt. Of the total 
authorized issue of $6,000,000 first 
mortgage 5 per cent bonds maturing 
in 1947, $200,000 are held in the 
treasury and $194,000 have been re
purchased and arc held in the fire 
insurance reserve. Capital expenditures 
for the year amounted to $392,880. 
No change has been made in the 
method of accruing depreciation for 

At the base rate of 0.018 cent per 
kilowatt-hour the minimum payment by 
the railway for power would be 
$117,000. 

Jitney Competition Hurtful 
in Atlanta 

For the fourth consecutive month 
the receipts of the railway department 
of the Georgia Railway & Power Com
pany, Atlanta, Ga., have shown heavy 
losses as compared with the figure!! for 
1923, the loss for October amounting to 
$41,269. This is the largest decrease 
in revenues of any month this year 
with the exception of September, which 
showed a loss of $47,000. 

With $38,779 for July on the wrong 
side of the ledger and $35,904 for 
August, revenues of the railway de
partment for the past four months are 
now $162,954 under those for the simi
lar period in 1923. 

It will be recalled that the railway 
failed by more than $565,000 in 1922 
and by more than $589,000 in 1923 to 
earn the amount set by the State Pub
lic Serv~ce Commission ns a fair return 
on the commission's minimum valuation 
of the property. This year it will fail 
by a much greater amount to yield a 
fair return. 

In view of these conditions the com 
pany has again called attention to th 
petition before the City Council askin1 
that steps be taken to put the railwa: 
on a self-sustaining basis. The com 
pany says that the figures for the pas 
four months should be convincing proo 
of the statements contained in the peti 
tion and made by officials at the publi 
hearings last January that unless re 
lief is giYen it will be impossible t, 
continue the railway service. Th• 
losses arc considered to be due large!: 
to unfair jitney competition. 

Date of Conspectus Announced.-Th, 
Conspectus of Indexes. prepared b: 
Albert S. Richey ";11 be published ii 
the ELECTRIC RAILWAY JOURNAL, issu, 
of Nov. 29. 

Railway Buys Bus Line.-The James 
town-Dunkirk Transit Company, whicl 
operates scYeral buses between Jame11 
town and Dunkirk, has been sold to th, 
Buffalo & Eric Railway, Buffalo, N. Y. 
according to advices of George Mac 
teod, general manager of the transi 
company. It is planned to operate tht 
bus line in conjunction with the rail 
way company. 

Sernce Discontinued.-Sen;ce on th, 
South Side loop of the J amestow1 
Street Railway, James.town, N. Y., ha: 
been discontinued. The territory ii 
now l!erved by a bus line, except dur 
ing the rush hour, when the trolle3 
cars \\;II run. The South Side trolle, 
line was built many years ago and ii 
one of the lines on which hone cart 
were first used. The line was elec 
trifled about 1890. 

Passenger Re'l"enue Jncreast's.-Fo1 
the ten-month period ended Oct. 31 
192-1, the Philadelphia Rapid Trnnsi' 
C-Ompany, Philadelphia, Pa., had a nei 
income of $1,709,590 against $1,705,161 
for a similar ten-month period ende< 
Oct. 31, last year. The number of pa.11, 
sengers carried showed n falling off 
being 755,724,687 in 1924 and 758,262,· 
226 in 1923. The passenger revenueo 
however, Increased. It was $36,494,3:;(I 
for the ten months of 1923 and $36,• 
659,484 for the period of JanuarJ 
through October, 1924. 

:\lakes Off'er to Sell Toronto Line.
The York Township Council has r 
ceh;ed an offer from Sir Henry Thorn• 
ton, head of the Canadian National 
Railway, to sell on behalf of that sy11-
tem the t1ection of the Toronto Subur
ban Railway lying between the city 
limits and Weston. The price is gh·• 
as $15,000. Sir Henry's suggestion 
also included bettering transportation 
conditions in the district. Prices men
tioned were $25,000 for the portion of 
the radial within the Weston town 
limits and $15,000 for the southern elMI 
running through Mount Dennis into the 
township. A point in the offer w 
that the municipalities were not obli,::
to take o,·er any of the present rollin 
stock of the radial line. It was state 
that the Toronto Transportation Com• 
mission was willing to assume opera
tion of the line provided satisfactorr 
finnncial arrangements were made. 

Xet Income lncreast'!I.-For the four
month period ended Oct. 31, 1924, the 
Brookl~-n-:'llanhattan Transit Company, 
Brooklyn, N. Y., and its affiliated com-
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panies had a total operating revenue of 
$14,360,028 against $13,020,657 for a 
similar period of last year. The ex
pen~es showed an increase from $8,645,-
726 for the four-month period ended 
Oct. 31 of last year to ;9,424,390 for 
the four months of the current year. 
The net income advanced from $1,184,-
168 for the four-month period ended 
Oct. 31, 1923, to $1,681,863 for the 
similar four months of the current year. 

Operating Ratio 75 per Cent.-The re
port of the Madison Railways, Madison, 
Wis., for the year up to Aug. 31, shows 
total revenues at $411,679, while oper
ating expenses, not including interest 
or depreciation charges, were $311,352, 
or a little more than 75 per cent of the 
total amount taken in. The number of 
revenue passengers carried during the 
year decreased 190,000 over the two 
preceding years. These facts were con
tained in a recent audit made by the 
Railroad Commission. The company 
some weeks ago announced a compre
hensive program of replacements and 
extensions to its system. 

Deficit lncreased.-For the nine
month period ended Sept. 30, 1924, the 
International Railway, Buffalo, N. Y., 
reported an operating income of $7,741,-
174 against $8,065,828 for the similar 
nine months in 1921. The operation 
and taxes showed a falling off, being 
$7,062,555 in 1921 and $7,043,486 in 
1924. The gross income fell off from 
$1,033,769 in 1921 to $736,435 in 1924. 
After the consideration of income de
ductions the nine-month period of 1924 
showed a deficit of $353,963 against a 
deficit in 1921 of $91,209. The com
pany states that because of the strike 
in 1922 and its effect on the revenue 
and operating costs of the year 1923 
the calendar year 1921 is used for com
parative purposes. 

Holdings Transferred. - The stock
holdings of the Barnsdall Corporation 
of New York, which controlled the 
l\toncton Tramways, Electric & Gas 
Company, Moncton, N. B., Canada, have 
been transferred to the Stevens & Wood 
interests of New York. Reference to 
the Canadian undertaking changing 
hands was made in the ELECTRIC 
RAILWAY JOURNAL, issue of Oct. 4, 
1924. About 2.5 miles of electric rail
way in Moncton are involved. The 
Barnsdall Corporation disposed of its 
interests for approximately $500,000. 
This stock was carried on the company's 
balance sheet at $105,780. 

Changes Hands. - The Wellsburg, 
Bethany & Washington Railway, Wells
burg, W. Va., has recently changed 
hands and plans have already been laid 
by the new owners, the Buffalo Valley 
Collieries Company, to extend the line 
to Washington, Pa. For many years 
there has been discussion about this 
extension. The leasing of the line was 
referred to in the ELECTRIC RAILWAY 
JOURNAL, issue of Aug. 23, 1924. 

New Manhattan Railway Directors.
At the annual meeting of stockholders 
of the Manhattan Railway, New York~ 
on Nov. 12, James F. Hughes, William 
Dean Embree and John Nordhouse wert! 
elected to fill vacancies on the board of 
directors. The Manhattan Railway 
owns 140 miles of elevated railway 
leased by the Interborough Rapid 
Transit Company. 

lllli 
Personal Items 

111~1 

A. J. Manson Advanced 
Well-Known Westinghouse Official Is 

l\lade l\lanager of Company's 
Heavy Traction Division 

eluded power house, substations and lo
comotives. Mr. Manson is well known 
throughout the electrical and railway 
world through his book "Railroad Elec
trification." 

A. J. Manson, manager of the trans- R L p 
portation division of the New York • • eterrnan in Charge of 
office of the Westinghouse Electric & Spartanburg Property 
Manufacturing Company for - the paSt R. L. Peterman has assumed charge 
four years, has been promoted to man-
ager of the heavy traction division of of the local utilities at Spartanburg, 

· h h d S. C., recently bought up by W. S. 
the railway department wit ea - Barstow & Company. Mr. Peterman en-
quarters at East Pittsburgh. d h I · 

Mr. Manson is considered one of tere t e uti ity field at Charleston, in 
America's foremost authorities on rail- the electric light division of the utilities 

d company. He later went to Bingham-
road electrification. He joine the ton, N. Y., with the Binghamton Light, 
Westinghuose company through its Heat & Power Company, another Bar
engineering apprenticeship course about 
nineteen years ago. Just before .that st0w property, as general manager, sue
he was graduated as an electrical engi- ceeding Robert N. Hodgson. At one time 
neer from the Massachusetts Institute Mr. Peterman was superintendent of 
of Technology. the Pennsylvania Utilities Company. 

His long service with the Westing- As vice-president and general man-
• ager of the South Carolina Gas & Elec-

---------------- . tric Company in Spartanburg Mr. 
Peterman has the problem of restoring 
railway service, which has been aban
doned on practically all lines for the 
past few years. One of his first steps on 
assuming charge of the Spartanburg 
property was to petition the City Coun
cil for permission to operate bus lines 
in conjunction with the railway lines. 
In addition to his duties in Spartanburg 
Mr. Peterman also has charge of the 
Columbia Railway, Gas & Electric Com
pany, another recently purchased Bar
stow property. 

G. E. Emmons Retires from 
General Electric 

George E. Emmons has asked to be 
relieved of his duties as vice-president 

A. J. lllnDBon of the General Electric Company in 
charge of manufacturing. Mr. Emmons 
is a pioneer in the electrical industry. 
He has been actively engaged in the 

house company has included every management and development of the 
branch, from construction to .sales. As production department of the General 
a result Mr. Manson has been connected , Electric for nearly thirty years. Dur
with the work of solving nearly all of ing his administration the Schenectady 
the important electric transportation plant attained its present immense 
problems in the eastern part of the proportions, and he has also been in
United States. They include helping strumental in the development of the 
to build and test the first New Haven company's plants in other places. He 
locomotive; being assigned to the elec- began his electrical work with the old 
trification work of the New York, New Thomson-Houston Company in 1886. 
Haven & Hartford Railroad in the When that organization was merged 
spring of 1907 and aiding in the in- with the General Electric Company he 
auguration of electric service; instruct- was retained on the staff. 
ing steam engineers in their duties as In 1895 he was made general manager 
electric enginemen, and qualifying the of the plant at Schenectady and in 1916 
early ones for electric service, and was elected to the office of vice-presi
being associated with the preliminary dent. Two years ago Mr. Emmons was . 
test conducted by the Pennsylvania decorated by the Japanese government 
Railroad on Long Island prior to the in recognition of his services in intro
decision as to the system to be used in ducing electrical machinery into Japan 
the Pennsylvania tunnels entering New and of his contributions to the develop
York City. ment of the electrical industry in that 

Another accomplishment of Mr. Man- country. 
son was assisting F. H. Shepard, di- In commenting on his resignation 
rector of heavy traction of the West- Gerard Swope, president of the com
ing-house company, in connection with pany, said: 
the Pennsylvania-New York tunnel Mr. Emmons has served the company 
electrification. This installation in- loyally, whole-heartedly and lnderatlgabiy 
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for almost forty yeare. lie hn11 met hl11 
arduous r<,sponelbllltles not onl)· with out-
11tandlng ability. but In a mnnnu whlc):I 
has won and held the reepecl and ntri,ctlon 
or workers In nil grade■ of 11en•lce through
out th" o~anlzatlon. 

Willis .A. Lovejoy New Superin
tendent of l\laine Property 

Willis A. Lovejoy has succeeded 
Sterling T. Dow as superintendent of 
the York Utilities Company, operating 
between Sanford and Biddeford and 
from Town House to Kennebunkport 
and Cape Porpoise, l\le. l\lr. Dow, 
whose resignation was referred to re
cently in the ELECTRIC RAILWAY JOUR
NAL, has arcepted a similar position in 
Portland. His successor was eleeted 
at a meeting of the board of directors 
on Oct. 29, but the promotion did not 
beeome effective until Nov. 1. l\lr. Love
joy has 'been as!':ociated with the Maine 
property, formerly the Atlantic Shore 
Line, for twelve years. He was first 
employed as shop foreman at Dover, 
N. H., "'hen the Dover and Port.~mouth 
branch was in operation, and later ns 
master mechanic at Town House. l\lr. 
Lovejoy originally went to the Atlantic 
Shore Line from Lewiston, where he 
was in charge of the carhouse of the 
old Lewiston, Bruni;,.vick & Bnth 
Railroad. 

George Hnnseomb, for many years 
conneeted with the York Utilities Com
pany, both in the operating and ~xecu
tive departments, was chosen assistant 
superintendent. --------

E. L. McCulloch, who was asi-istant 
to C. D. S. Johnson, president of the 
old Denver & Laramie Railrond and the 
Seeing Denver Electric Railway Com
pany, and who piloted the canvass of 
Rice l\leans until he was elected United 
States Senator in the November elec
tion, has been appointed secretary to 
Colonel Means. Mr. McCulloch Is a 
former newspaper man. 

Carl Bacon, for the past four years 
chief electrical engineer of the Olean, 
Bradford & Salamanca Railway, with 
headquarters at Olean, N. Y., has re
signed. He will become connected wiU1 
the Texas Company, New York. 

H. G. Butler would seem to ·be near
ing the end of his duties as state power 
supervisor in California. The emer
gency during which he has been serv
ing has about passed. With the im
pending finish of the necessity for 
power saving, much praise is to be 
extended for the qualities of firmness, 
taet, consideration and quiet efficiency 
shown by Mr. Butler. The State Rail
road Commission had full jurisdiction 
over the power-saving campaign, and 
that body i-elected him for the position 
of state power supervisor principally 
due to the skill he -displayed in similar 
executive work during war-time con
servation. In the work now drawing 
to a close Mr. Butler has, more or less, 
occupied a buffer position between the 
public utilities, including the electric 
railways, and consumers, and he has 
performed the near miracle of appar
ently satisfying all parties and bring
ing about civic teamwork. Under a 
less competent hand, confusion might 
easily have resulted. 1\tr. Butler is a 
consulting engineer in private practice 
in San Francisco. 

l\lr. Butler Named Senator 
Electric Railway President Appointed 

by Go,·ernor to Succeed the Late 
;\Ir. Lodi:e of !\lassachusetts 

William 1\1. Butler, president of the 
Boston & Worcester Street Railway, 
Framingham, .Mass., and the Boston & 
Worcester Electric Companies, was 
appointed on Nov. 13 by Governor Cox 
of Massachusetts to fill until the next 
general State election in 1926 the seat 
in the United States Senate left vacant 
by the death of Henry Cabot Lodge. 
;\{r. Butler led Calvin Coolidi:e's pre
convention campaign for the Presiden
tial nomination and w·as chairman of 
the Republican national committee in 
the recent election. He will continue in 
that capacity. 

From the eighth floor suite of offices 
at 77 Franklin Street, Boston, :'tl.r. 
Butler has long kept a watchful eye on 
the operations of his several textile 
properties, an electric railway and the 
political horizon. Visitors concerned 
with one or another of these fields oC 
activity come and go in a constant 
stream. Like the late Senator Crane 
and like the silent man of the White 
Houi:e, :Hr. -Butler is a doer rather than 
a talker. By his own efforts he has 
made a fortune in the textile industry, 
controlling some of the best properties 
in New England, and has found time to 
take an effective part in politics, state 
nnd national. for many years. He has 
n vigorous physique, is alert of mind 
and is endowed with charm of person
ality. 

A year ago, before ;\Ir. Butler threw 
himself into the Coolidge campaign, it 
was said of him that politics wns his 
hobby, his recreation. It was said that 
he loved the g9me, but that he ·was 
merely a fan. However, he proved 
himself to be an adept at the game 
when he took it upon himself to partici
pate as a player. 

Mr. Butler Is a minister's son. His 
father, James D. Butler, was formerly 
a sea captain of New Bedford, and later 
was ordained a clergyman in the Meth
odist Episcopal Church. llis mother 
was Eliza B. Place. William was born 
in New Bedford on Jan. 29, 1861. He 
received his education there, and before 
deciding to make law his life profession, 
worked as a bookkeeper. Then he at
tended Boston University, graduating 
v:ith his law degree in 1884, and setting 
up an office in New Bedford. He got 
his first taste of politics by being 
elected to the New Bedford City 
Council and to the State Legislature. 
But he wns Councilman, Representative, 
Senator, and then he quit being a can
didate for office and became a manager. 
It was then that Senator Crane took 
charge of his destiny. 

Mr. Butler mo,·ed to Boston and his 
law practice expanded. He acquired in
terests in various business concerns, 
chiefly textile interests and the Boston 
& Worcester Street Railway. He kept 
in touch with legislation and took up 
politics as his hobby. When Crane was 
in Washington l\tr. Butler was his 
spokeisman in Massachusetts. 

Besides being president of the Bos
ton & Worcester Street Railway, l\lr. 
Butler is head of the Butler l\lill, 
Hoosae Cotton l\lills, New Bedford Cot
ton Mills Corporation, and Quissett 

Mill. He has been a trustee of Boston 
University and a member of a half 
dozen exclusive clubs. 

In urging the appointment of l\lr. 
Butler to public office the Boston .Vcu:s 
B1,rcari paid him this fine compliment: 

Xobody Is b<'tter equipped. nobody has 
!'hown hlghc•r talent, lo uphold the Coolidge 
1,ro1ITBm than William .M. Butler. lie m&)' 
not want th,. ta,.k. Private bu11lne1111 Is 
calling tor his attention, ,u, It IM calling 
tor the attention or many ,·aluable m,·m
bera of the Cabln"t. Bui 111 II not a duly 
for them all to 11acrllice 11tlll further 1wr• 
110nal conKlderatlonK and plant th" Unll"d 
Stat.,,, aolldly on world recon11tructlon with 
reduction or go,·ernment Interference and 
reducllon or taxallon ! • 

Ill not one or the keynotes of this ~ltu
allon th<> ■ J1polntm.,nt or Wllllam ll. But
Ju by llr. Cox to uphold the h11ndR or thl' 
11,lmlnlstretlon and lhe pollcl,.,. or l'rc,.1-
dM1t Coolidge! And 111 It not the duty or 
Mr. Buller to accept! 

Obituary 
;\lartin F. Delahanty died sudtlenly 

on Oct. 23 at his home in Buffalo, fol
lowing a stroke the day before. He had 
been connected ";th the International 
Railway, Buffalo, for 27 years in various 
capncitiei.. At the time of his death 
l\lr. Delahanty was foreman of the 
electrical department. 

E. A. Gregory, district sales manager 
of the American Brake Shoe & Foundry 
Company, New York, with headquarter. 
and residence at Houston, Tex., died on 
Nov. 1 In New York, follo";ng a se,·ere 
illness and operation. ;\Ir. Grci:ory was 
a most lovable character and a general 
fa,•orite ";th a large number of friend11, 
acquaintances and railroad officials, par
ticularly in territory comprisini: the 
States of Louisiana, !\lii-sissippi, Texas, 
Arkansas and Oklahoma. He was born 
In Nash,;lle, Tenn., on ;\larch 22, 1877. 
and took up railroatl work in 1900 with 
the Nashville, Chattanooga & St. Louis 
Railway. In 1903 he was nppointro 
foreman of terminals of the Louhwille 
& Nashville Railway at Nash,·ille, 
Tenn., which position he held until he 
entered the employ of the American 
Brake Shoe & Foundry Company on 
Jan. 15, 1909. On March 1, 1923, he 
was appointed district manager of the 
company, ";th headquarters at Houston. 

Frl'derkk Alfred Boutelle, a pioneer 
in the electric railway industry, died on 
Nov. 4 at the home of his daughter ir. 
Portland, Me. He was identified with 
transportation companies on the Atlan
tic coast, the Pacific coast and in the 
central states for more than 45 years. 
At the age of 18 years, he entered the 
employ of the Delaware & Hudson 
Canal Company in the capacity of teleg
rapher. Some years later he was 
promoted to chief dispatcher. He con
tinued in thi!I position until 1901, when 
he resigned to become general superin
tendent of the Hudson Valley Electric 
Railway, Glens Falls, N. Y. In 190'.! 
he became superintendent of transpor
tatio!l' of the Columbus, Buckeye Lake 
& Newark Traction Company and the 
Columbus, Newark & Zanesville Elec
tric Railway. In 1905 he resigned this 
position to become general superin
tendent of the Tacoma Railway & 
Power Company and the Pul:'et Sound 
Electric Railway at Tacoma, Wash. He 
held this position until he retired in 
1913. Mr. Boutelle was 73 years old. 
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Manufactures and the Markets 
Local Firm Favored for 

Detroit Bus Bid 
. Following a hearing on Nov. 14 

before the Detroit City Council in 
committee, it was decided to award a 
contract for 50 double-deck buses :for 
the Department of Street Railways to 

News of and for Manufacturers-Market and .Trade Conditions 
A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 

Electrification Progressing 
in Europe 

Roads Are Planning to Handle Greater 
Traffic and Already Ha,·e in Use 

O,er 3,000,000 Hp. of Locomoth·es 

Marked activity in electrification all 
over Continental Europe was observed 
hr Frank H. Shepard, director of heavy 
traction of the Westinghouse Electric 
& Manufactur:ng Company, who re
turned to New York last .week after a 
month's trip to France, Italy, Spain, 
Switzerland, Czechoslovakia, Germany, 
Holland and England. In an interview 
with representatives of this paper he 
said that the work of electrification on 
the Continent is in full swing. Plans 
are being made for the future, so that 
the railroads can handle greatly in
creased traffic. 

Installations in progress or alread!: 
in operation on the railways in Nor
way, Sweden, Germany, Austria, Swit
Zl'rland and Italy, using alternating
current trolley systems, singl e-phase 
or three-phase, now have in use or on 
order locomotives totaling some 2,500,-
000 hp. In France, England, Spain and 
Holland, where the direct-current sys
tems are used, some 600,000 hp. of 
locomotives are built or building. 

While in the past American manu
facturers have supplied considerable 
electrification material for European 
roads, J\fr. Shepard is of the opinion 
that in future the nationalist move
ments in the leading European coun
tries will result in the production 
locally of more and more of their equip
ment. This movement has even gone sc 
far as to affect the decision for elec
trification systems, particularly in 
France, where direct current was 
adopted in part to prevent interchange
ability with Germany, which uses the 
5ingle-phase system. 

AllERICAN EXPERIENCE STILL NEEDED 

l\[r. Shepard felt that despite the 
movement for patronizing home indus
tries, American engineering experience 
and the leading position of this country 
in the electrical industry will make the 
assistance of our manufacturers essen
tial, so that they may expect to par
ticipate · in European electrification 
work for a long time to come. Of 
course, he said, we must bear in mind 
that foreign countries have gone much 
further than America in electrification 
work, having three to four times as 
many miles operated in this manner, 
although the United States has over 
half the world's railroad mileage. 

What is needed here, he said, is that 
the railroads get away from the pres
ent plan of going along day by day, 
which has come as a result of over
regulation and adverse legislation, and 
adopt a broad policy looking toward 
the future. Greater stability in the 

political situation should bring this 
nearer than it has been. Electrification 
should then be considered not as a 
means of replacing steam but of giving 
a service impossible with present oi:;er-
ating meth_od_s_. _____ _ 

$8,250,000 for New Equipment 
The Illinois Central Railroad on Nov: 

19 awarded contracts for $8,250,000 of 
new equipment. This includes 130 mo
tor cars to be built by the Pullman Car 
& Manufacturing Company and 85 
trailers by the Standard Steel Car Com
pany. The contract for the entire elec
tric control equipment was awarded to 
the General Electric Company. The mo
tor order was divided between the Gen
eral Electric Company and the West
inghouse Electric & Manufacturing 
Company, each company to furnish 50 
per cent. Deliveries of cars and elec
tric equipment shall start March 1, 
1926, and shall be completed by July 
1, 1926. Except :for the electric equip
ment these cars will be similar to the 
45 purchased during the last three 
years, which -are now hauled by steam 
engines. The motor cars will carry 
pantographs and will be arranged for 
multiple-unit control from either mo
tor or trail car. 

the Standard Motor Truck Company, 
a local concern. The Street Railway 
Commission had previously recom
mended that the bid of the Yellow 
Coach Company, Chicago, be accepted, 
although that concern's bid was $11,250 
a bus and the Standard Company's 
bid was $9,500. Final action has not 
yet been taken. Even after the con
tract is awarded the Council can recon
sider its action any time within several 
days. 

Ross Schram, general manager, sug
gested that if it was desired to en
courage the bus building industry in 
Detroit, the Council should reject the 
bids now under consideration and re
advertise so as to purchase 25 buses 
of known quality from the Chicago 
firm and distribute contracts for 25 
among the Detroit manufacturers. He 
suggested that the commission be per
mitted to provide new specifications. 

It was pointed out by the commission 
that Yellow Coach buses were wanted 
by the Street Railway Department in 
extending its transportation service 
because those buses met all the require
ments specified by D.S.R. engineers 
and were manufactured by a concern 
which has put out hundreds of buses 
similar to those desired for use in 
Detroit, while the Standard company 
has made only single-deck buses. 

Mr. Schram also questioned the as
sumption that the Standard's bid was 

Brooklyn Car Order Placed the lowest . He cited that the bid was 
Final decision has been reached by on a type of bus that differed in five 

the Brooklyn City Railroad, Brooklyn, or six important details from that of 
N. Y., concerning the placing of its the other company. 
order for 335 double-truck :four-motor A tentative agreement has been 
cars. Of these 150 will be built by the reached by the D.S.R. under which the 

· J. G. Brill Company, the trucks being department may rent single-deck buses 
built by Brill; 100 by the St. Louis from Dodge Brothers, Inc., for sub
Car Company and 85 by the Osgood- urban use with the understanding that 
Bradley Car Company. Motors for the the rental paid may be applied on the 
entire complement will be supplied by ultimate purchase price if the city 
the Westinghouse Electric & Manufac- · decides to ~uy the bus~s. The D.S:R. 
turing Company. Westinghouse Air has been ~wen authonty to adve~t1sc 
Brake Company will furnish the air for open bids on such a rental proJect. 
brakes. Some details of the other 
equipment of the cars r emain to be 
settled and announcement concerning 
them probably will be made in the near 
:future. 

Metal, CoaJ and Material Prices 
Metala-New York Nov. 18, 1924 
Copper, electrolytic, cent.A perlb.. ... .... 13 . 938 
Copper wire b.,,e, ceate perlb. . • • • . . . . . . . 16 . H 
Lead, ceote per lb..... . • • . • . . . . . . . . . . . . 8 65 
Zinc.oeotaperlb . .•. . ..••.......•••••. 

5
n

5
5 

Tio, Strait.A, ceot.A perlb ...............• 

Bituminous Coal f.o.b. Ml nee 
Smoke]= mloe rua. f.o.b. v=el, Hampton 

Roada, groea tona. . . . . . . . . .....•.. .. 
Som~n,et mine run, BMtonbnet tone •••••• 
Pittcburgh mine run, Pitts urgb, net tona 
Franklin, Ill., ocreeninga, Chicago, net tona 
Central. Ill., acreenlnits, Chlca110, net tona 
Kanaa,, ocrecninp, Kanaaa City, net t ona 

Material• 
Rubber-covered wire, N . Y., No. 14, per 

l,000ft •..•• ... ..•..•• . ..••..• · . .• · · 
Weatherproof wire baae, N. Y., cent.A per lb, 
Cement, Chicago oet price,,, without hap 
Lineeed oil (5-lb. lot.A), N. Y., per gel. ... . 
White lead, lo oil (100-lb. keg), N. Y., 

cent.A per lb., carload lots . •••••••...••• 
Turpentine (bbl. lot.A), N. Y., per ,::al .. . ... 

$4 . 325 
2. 05 r. s15 
I. 375 
I. 275 
2 .00 

$6 .65 
18.25 
2.20 

$1. 13 

0.152 
0.85 

Glasgow Corporation Rejects 
American Bid 

The Glasgow Corporation turned 
down on Nov. 13 the recommendation 
of the tramway committee to place a 
contract :for special trackwork with the 
United States Steel Products Company. 
Its offer was £7,850, or £800 less than 
the lowest British offer, which the cor
poration decided to accept. The vote 
of the corporation was 73 against ac
ceptance to 17 in favor. 

In making his motion that the work 
be given to the lowest British bidder, 
Counselor Walker said that the Ameri
can company refused to recognize the 
elementary right of workmen of com
bining to protect their interests and 
that the Americans were throwing their 
goods in England .. at lower prices than 
they charged in the home market so 
as to destroy any revival of trade in 
Britain. · 
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Car Order Delayed 
Grand Rapids Railway Intends to Con

duct Test of Vehicles Supplied • 
by Three ;\lanufacturers 

Louis J. DeLamarter, vice-president 
and general manager of the Grand 
Rapids Railway, has announced he has 
secured the co-operation of three of the 
leading car builders in the country for 
a comprehensive test on the lines of his 
company of three types of street car 
which will embody the latest ideas in 
car construction. 

Cars will be entered in the competi
tion by the Light Weight Noiseless 
Electric Street Car Company, l\linne
apolis; the St. Loui11 Car Company, St. 
Louis, Mo., and the J. G. Brill Company, 
Philadelphia. These cars are to be 
light-weight, double-truck, 11ingle-end 
type, arranged for both one-man and 
two-man operation. Definite details of 
the cars in the contest have not been 
settled. It ill expected the cars will be 
delivered to the railway about Feb. 1, 
1925. They will be operated through 
the winter, given the severest tests 
possible and a decision reached in the 
early spring by the railway with respect 
to the award of a large order for new 
cars. 

The average weight of the cars to be 
replaced is about 47,000 lb. The new 
cars will weigh about 24,000 lb., but 
will have the same seating capacity as 
the cars it is intended they shall re
place. They will be 36 ft. 8 in. long, 
equipped with double folding front and 
rear doors. The roof will be of the 
plain arched type and will be made 
of Haskelite. The interiors will be 
finished in mahogany. 

One or more of the cars will be 
equipped with l\lend cushion wheels, a 
new departure in street car construc
tion. This wheel has a steel tire with 
rubber core, designed to eliminate any 
shock. Another feature is to be a 
brake hand which will operate on large 
brnke drums nttilched directly to the 
axles, the same as on automobiles. In 
order to install the band brake it has 
been necessary to redesign the truck 
to make it inside hung and not outside 
as at present. An adjustment device 
is to be so arranged that any slack in 
the brakes may be quickly taken up 
from time to time. One of the cars 
doubtless will be equipped with hydrau
lic brakes. Four 25-hp. motors will be 
installed on each car. 

There are to be emergency door open
ings at the rear, but the operator will 
be prevented from starting the car 
until the emerge;ncy door has been 
closed. The cars are also to be equipped 
with an outside control valve to permit 
a street man to open the rear door from 
the outside, collect fares, let passengers 
on and otherwise speed up car loading. 
In addition to the air brake the cars 
will be equipped with a Peacock staff
less hand brake for emergency use. 

The windows will be made to be raised 
instead of being lowered into a slot. 
Footrests are to be designed for just 
the proper height and reach for restful 
posture. The seats will be extra ,vide. 
The seats and backs will be spring 
filled and made of rattan. One of the 
cars will have plain floors and another 
will have mosaic rubber tiling. Elec
tric heaters will be used. There will 

also be a new and improved design of 
wheel guard and fender. 

Air-operated track scrapers will fa
cilitate the work of keeping the right
of-way open after heavy snowfalls. The 
latest approved safety car electric light
ing fixtures will adorn the new cars. 
For the local service it was considered 
advisable to adopt the folding step to 
which the riding public is accustomed. 
Large illuminated destination and rout
ing signs will be used, the destination 
sign on the upper part of the vestibule, 
the route eign on the dash. All the car 
trimmings will be in bronze, polished 
and lacquered. 

A new feature of at least one of the 
cars will be the observation end. The 
rear vestibule will be provided with 
eeats all around, giving an unobstructed 
"view of both sides of the street. 

During the test period the cars will 
be painted different colors to distin
guish them and make it easy for the 
public to give each a trial. 

Rolling Stock 

Indiana Scn;ce Corporation, Fort 
Wayne, Ind., is in the market for the 
purchase of 15 new light-weight inter
urban cars. 

Detroit United Railway, Detroit, 
:'ti ich., has placed an order v.ith the 
G. C. Kuhlman Car Company for the 
construction of 10 new light-weight 
interurban cars which will be similar In 
design to the last group of cars built 
by the Kuhlman company for the De
troit United. 

Portsmouth Public Service Company, 
Portsmouth, Ohio, is changing over six 
light-weight double-truck cars for one
man operation. These cars will be 
equipped with Safety Car Devices 
Company equipment and will have the 
exit at the rear. They will be similar 
to the three new cars now being built 
for this company by the Cincinnati Car 
Company. 

Track and Line 

Community Traction Company, To
ledo, Ohio, is doing temporary repair 
work on Cherry and Summit Streets. 
It is planned to renew the track next 
summer. 

South Carolina Gas & Electric Com
pany, Spartanburg, S. C., is repairing 
street paving between its tracks on 
East Main Street and l\lorgan Square. 
Tracks are being reconditioned and new 
copper bonds to hold the rail sections 
are being put in place. This work is 
preparatory to resumption of railway 
operation by the new management. 

Key System Transit Company, O~k
land, Cal., bu opened the new exten
sion of the Piedmont electric train line 
into Piedmont, to serve that city and 
give through service to San Francisco. 
The extension into Piedmont runs from 
the old terminal at Piedmont Avenue 
and Fortieth Street over the present 
street car tracks to Manor station, and 
then over a new right-of-way and new 
tracks to Oakland Avenue. The exten
sion cost $65,000. The Key System 

company has also begun work on 
other projects in its program o! t 
replacement and extension. The 
was started on West Twelfth Street 
tween Wood and )larket Street!!, 
land. This involves the reconstru 
of the tracks and the laying of pe 
nent pa,·ements. The estimated cos 
$l03,000. The i;econd project co 
double trnckin~ of the Lakcshore 
nue line on Walin Vista Avenue f 
the end of the present double track 
system at Lakeshore Avenue to a po 
about 1,700 ft. beyond. 

Trade Note. 

Armin Elmendorf, who during 
war was in charge of the plywood 
tion of the Forest Products laborat 
at Madison, Wis., has rejoined the e 
ncering 11tatY of the Haskelitc • lanu 
turing Corporation, Chicago, Ill. 
Elmendorf hns been in Europe for 
past two years investigating the 
tric railway, bus and commercial 
fields. During his stay there he 
lectcd a great deal of interesting d 
·on car construction. llfr. Elmend 
reports that the one-piece Haske 
roof has proved satisfactory on 
street can of London and that at 
present time there arc more than 2, 
buses on the streets of London u 
Haskelite. 

T. H. Langan, manager of the t 
portation division of the Westingbo 
Electric & Manufacturing Company 
Buffalo, N. Y., will succeed A. 
Manson as manager of the transpo 
tion dMsion of the New York office 
the Westinghouse Electric & Manu 
turing Company. As noted elsew 
in this issue Mr. Manson has been m 
manager of the heavy traction div' 
of the company with offices in P1 
burgh. 

Howard J. Whittman, Toledo, Olli 
has been appointed district represent 
tive of the Kuhlman Electric Com 
of Ilny City, Mich. Mr. Whittman 
ha,·e north"·estern Ohio as his terri 

Westinghouse Air Ilrnke Co 
Wilmerding, Pa., automotive divis' 
has announced the opening of a 
automotive air brake saleis and se 
branch at Detroit In the General 
tors Building, with C. D. LeFevre i 
charge. l\lr. LeFevre is well known 
the automotiYe industry, ha,;ng se 
for several years as assistant seer• 
of the Society of Automotive Engin 
A little more than two years ago 
became Eastern manager of manut 
turers' sales for the Westingho 
Union Battery Company and was I 
made speeial factory representativ 
He was graduated from Cornell as 
mechanical engineer in 1911. 

Nc10 Advertiaing Lileralure 

J. G. Brill Company, Philadelphi 
Pa., has issued Bulletin No. 2S0, d 
scribing its 27-l\l. C. B. truck. 

Crouse.Hinds Company Syracu.. 
~- Y., hns issued folder 'No. 20, en 
titled Safety Switch Condulets (tum 
bier type). 
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Accidents are . often 
prevented by inches-

• 

That is why a brake "just a little" better 
might pay for itself a.thousand fold. 

Inches often represent the dividing line 
between safety and a serious accident. 

There is no time when a good brake is 
more essential to safety than in emergen
cies. Only a brake which is fast, power-

ful, and_ of ample capacity, can protect 
. the lives-of passengers. So much de
pends upon handbrakes that it pays to 
be over cautious .in their selection. 

Common sense dictates that any vehicle 
carrying large numbers of human 
beings should have the best brake equip
ment, which means the sa/est. 

Peacock .Staffless 
Brakes · Are Safe-

\Vith a braking power three times that of the 
ordinary equipment, and almost unlimited chain 
winding capacity, Peacock Staffiess Brakes are 
a guarantee of safety. Neither slack chain nor 
worn brake shoes can prevent effective braking, 
because there is no limit to the length of chain 
that can be wound in with the Peacock Staffiess. 
\Vhere the ordinary hand brake might jam after 

a few turns the Peacock 
will take up chain until 
the brakes take hold. 

One serious accident pre
vented-perhaps by inches, will more than pay the entire cost of Peacock 
Brakes for your cars. 

Ask us for estimate on your installation. 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repreaentative: 

"The Peacock Staffie11" Lyman Tube & Supply Company, Limited, Montreal, Canada 
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§or~, JJ3acon &, 1Da~is 
;3ncorporat~~ 

.!engineers 
116 Droedwa1, Nt'W York 

PIIILADELPUlA cmcAOO SAN FJL\NCJ!j('O 

STONE & W EBSTER 
loco.,.oraled 

EXAMINATIONS REPORTS APPRAISALS 
• ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMf NTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN F'RANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

•1:,-ORT9• Af'f'RA IAAL■ • RAT Ka • 0~1:ftAT ION • 91'flY ICC 

STEVENS & WOOD, INC. 
Design and Construction of Po,ver Stations 
Railroad Electrification, Industrial Plants 

REPORTS AND APPRAISALS 
Manag,mtnl and Financing of Utlllllt1 ond /ftlfHIMllh 

Mabonine Bank Bide. 120 Broadway 
Youne1town, 0 . New York 

HEMPHILL & WELLS 
CONSUL TING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 

Reorganization Management Operation Construction 
43 Cedar Street, N ew York City 

WALTER JACKSON 
Con.ultant on Fares and Motor Buses 

Orieinator of unlimited ride, tranaferable weekly 
pa11, Campairna bandied to make it a 1ucceu. 

/ . 
143 Crary Ave., Mt. Vernon, N. Y. 

KELLY, COOKE & COMPANY 

141 BROADWAY 
NEW YORK 

Engineers 

424 CHESTNUT STilEET 
PHILADELPHIA 

The J. G. White 
Engineering Corporation 

Enirlauro-Contlructon 
Oil llol!Dttl•• one! Pipe u.,.,, II•• lncl Wattr r-or Plonu, Tnnsialn,._ 

871~m1, Doub, Ai,.rim.nto, O!!!tt ond lndutlrlal 8"1ldln&1, R&Ul'Mcll. 

43 Exchance Place New York 

THE BEELE R ORGAN I ZATI ON 
1.NG INl.lllt9 AND CON8ULTANT■ 

Traction-Traffic-Equipment-Power 
COORDINATION OP' •t.RVICE.- IMf'ftOVl'O Of'l.ftATIONe 

INCRI. A•trD T lltAP'P' IC-P'I NA ,-.CI AL AIP'OflTA 

A~ftflAIIALa-MANAG IMI. N T 

52 Vanderbilt Ave. New York Cit)' 

ENGELHARDT W. HOLST 
Can,ultinc £ncin••r 

Appraiaal ■, R•port ■, Rate ■ , Sen'ice lnveati1atio■, 
Studie• on Financial and Phyaical Rehabilitatioo 

Reoreanization, Op,.ralion, Manaeement 

683 Atlantic Ave., Boston, Mass. 

J. RO\VLAND BIBBINS 
E119inur-2301 Con necticut Ave., N. ,v. \Vashiogton, D.C. 

TRANSPORT A TlON SURVEYS 
Oreanized Traffic Relief and Trao1it Developmeol 
Co-ordinalinc Motor Tranaport. Railroad aad Cit7 
Piao ■, Semce, Routine, Valuation, Economic Studi.,. 

E l'.PZJUENCI!: IN 10 CJTU:8 

JOE R. ONG 
Consulting Transportation Engineer 

S,,.cializinc in Traffic /lrobl•m• and in M.thad, t• 
lmprooe Serllic• and /ncr•a .. 

Efficiency ol Orration 

PIQUA, OHJO 

Dwight P. Robinson & Company 
Jncorporalod 

Desig n and Construction of 
Electric Railway•, Shop•, Po&JHr Statioru 

125 East 46th" Street, New York 
Chlc-.o Ynun1r1lown Atlanta Philadelphia 

Loa Anirelu Monlnal Rio de Janeiro 

DAY & ZIMMERMANN, INc. 
ENG IN E ER S 

DESIGN - CONSTRUCTION - R EPO RTS 

VALUATIONS - MANAGEMENT 

NEW YORK PHILADELPHIA CHICAG0 

The Most Succe11ful Men io the Eleetric Railway 
Joduatry read the 

ELECTRIC RAIL\VAY JOURNAL 

Enry Week 
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1 □ a1 
I AMERICAN BRIDGE COMPANY 

EMPIRE BUILDING, 71 BROADWAY, NEW YORK 

Manufacturers of Steel Structures of all claases, particularly 

BRIDGES AND BUILDINGS 
. 

SALES OFFICES: 

NEW YORK, N. Y. Empire Bldg., 71 Broadway St.Louis,Mo.,Liberty Central Trust Bldg.,506 Olive St. 
Philadelphia, Pa., Denver, Colo., First National Bank Bldg., 820 17th St. 

Widener Bldg., N. W. Cor. Chestnut and Juniper Sts. Salt Lf1ke City,Utah, Walker Bank Bldg., 175 S.Main St. 
Boston, Jllau. 120 Franklin St. Duluth, Minn. Wo/<1:in Bldg., 229·31 West 1st St. 
Baltimore, Md., llfinneapolis, Min 11. 629 2nd St., S. E. 

Continental Bldg., Cor. Calvert and Baltimore Sts. 

PITTSBURGH, PA. Frick Bldg., 440 Fifth Ave. Paci/it Coast Representative: 
Cincinnati, Ohio Union Trust Bldg., 36 East 4th St. U. S. Stu/ Products Co., Pacific Coast Dept. 
Cleveland, Ohio, 

Rockefeller Bldg., 614 Superior A'l!e., JfT est San Francisco, Cal.,Rialto Bldg., 116 New ]If ontgomery St. 
Detroit, Mich. Buclur Ave. and 111. C. R. R. Portland, Ore. Selling Bldg., 322 Adler St. 
CHICAGO, ILL . . 208 South LaSalle St. Seattle, Wash. 4th Ave., So., Cor. Conn. St. 

I Export Representat1,ve: United States Steel Products Co., 30 Church St., N. Y . 
' 

ml .l o 

C. II. BUCHANAN W. H. PRICE, JR. SOHN J', LAYNG 

I Prelldonl Sec')-Tre ... Vle►Pre■ldem 

BUCHANAN & LAYNG CORPORATION 
Engineering and Management, Construction, 

Financial Reports, Traffic Surveys 
The Mon Successful Men in rhe Electric Railway and Equipment Maintenance 

Industry read the 
BALTIMORE Phone: NEWVOBJt 

826 Equitable Bl~. Hanover 2142 49 Wall Street . 
ELECTRIC RAILWAY JOURNAL JAMES E. ALLISON & CO. 

Every Week Consulting Engineers 

SpeciRlizing in Utility Rate Cases and 

I 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 
I 

Transmission Line and Special Crossing Bureau of Commercial Economics, Inc. 
Structures, Catenary Bridges Industrial Engineers 

WRITE FOR OUR NEW DESCRIPTIVE CATALOG Organization • Methods • Layout and Facilities 
Public and Industri'al Relations 

ARCHBOLD-BRADY CO. 72 West Adams Street , CHICAGO 
Engineer, and Contractor, SYRACUSE, N. y 

THE P. EDWARD WISH SERVICE 

HUMAN ENGINEERING 110 Church St. Stroct Railway ln•p•ctlon 131 State .St. 
NEW YORK DETECTIVES BOSTON 

Railway Audit and Inspection Company, Inc. 
'' h,•n ,nUtnc rbe adv.-rtl~r for lafermatloa or Fourth and Che•tnut St•., Philadelphia 

JUit'H, a mf'otlnn vf the Eltietr1c Rallwa7 Boston New York } BRANCHES I Baltimore Allanta 
'"nr,;ul w •aid be apprf'dnt.-d. New Or leam Piltsbur&'h Chicago St. Louie 
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Easiest Maintenance 

0 

Six•point· · 
• service-

• absorbs •impacts at 
rail joints-

II 
water-seals road-bed 
and ties 

Ill 
allows for contraction 
and expansion 

IV 
resists heaviest traffic 

V 
is easily removable for 
track repairs 

VI 
practically 100% salv
age value 

Bii'ck 
PAVEMENTS 

UTLAST 

VITRIFIED brick, 
asphalt- filled, 

protects ties, cross
rods and base from 

and destructive seep~ge 
action of surface drainage, 
yet the tight water-seal is 
easily· broken by a crow
bar when repairs are re
quired. Each brick is then 
a removable unit, ready for 
relaying,-salvage value 
is practically 100%. 

Get six-point-ser vice and six
point-satisfaction, - p ave with 
vitrified brick , asphalt-filled. 

THE 

Alton Brick Comp&ny 
Altoa. Ill. 

B"'£\':.m..=!.'t:'~ ~f.'.'pany 

B 

Clcwland Brick & Clay Companr 
Ck•dalld, Oblo 

Clyd...Sak Brick & Stoa• Co. 
Pltt1bur1b. r.. 

Colleyyflle Vltrlll,d Brick &TII, Co. 
Coffeyyllle. Kam. 

Colllawood Shale Brick Company 
Clevdand, Oblo 

Francia \1tric Brick Company 
11oyu toa. Okla. 

Geol'lla Vitrified Bric\ & Clay Co. 
Aua:uata, Ga. 

Glo~~TI~~~t1o 

Hl•t':..:i.~"cl.S:• 
Hoclda1 Valley Bric\ Comp&ny 

Columb..._ Oblo 
lod<l"'odetlC<! PaYlns Brict Co. 

lod<P<Ddcnce. Kam. 
Metl'OJ)Olia Pavlo1 Brict Ca. 

Pltt1burs. Kam. 
Metn>l)olltan Pavlnc Bric\ Co. 

Canton. Oblo 
Mlo,ral Well• PaYln1 Brict Co. 

Mlocral Wtllo, Te ... 

• 

0 ND 

Mobttly PaYln1 Bric t Compau 
Moberlr.Mo. 

Ill urpb)'boro l'aYln1 Bric\ Co. 
M arpb)'boro. Ill. 

N,looaYllk, Brict Co. 
Ndeoo ..Uk, Ohio 

Ptt~~=.t ti~ Cocnp&ny 

Pu~"ta'::~i'if. Brict Cocnp&nr 
Southern Clay Ml1. Company 

. Cllattaaoop. T,nn. 
Spri~ PaYlns Brict Cocapan, 

Spriiu1idd. Ill. 
Steolin1 Drict Compaoy 

()k,an_N V. 
Stttator Clay Mic. Company 

Streator. Ill . 
Tboratoa Fin, Brict Co. 

Ctarubar1. \\".\"a. 
Tbarbet- Brlct ComPIIDY 

l't. Worth. T,ua 
Toronto Fin, Clay Comp&ny 

Toroato, Oblo 
Trinidad Brict It TIie Comp&nr 

Trinidad. Colo. 

\'~::ib:atu'::~~c:-apaaJ' 
w .. tNll Shale l'roducu Companr 

Fort Scott. Kana. 
w .. ~~tf lrick Comp&ny 

s 
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Every electric railway man will want 
this new revised edition of 
Blake and Jackson's 

Electric Railway Transportation 
Just Off- the Press 

By HENRY W. BLAKE 
Editor. Electric Railway Journal 

AND WALTER JACii:SON 
Formerly As.sociate Editor 
Electric Railway Journal 

S,cond Er/ilion 

437 pageo, 6x9, 1~1 lllustratlon1, $5.00 
net, pootpaid 

Your name in gold free 
Until January l, 1925 we will atamp your 
name, or a friend•• name in gold on the 
front cover of thi• valuable traneportation 
book. It Is a book tbst will help you con
atantly In the problems you bsve to face 
every day--it ia a book well worth msking 
one•• own, Remittances ahould accompany 
orders for stamped copies and, of oourse, 
booka already made yours by atsmpiog, 
are not returnable. 

Modem electric railway transportation 

This new second edition of Electric Railway Transportation, 
covers every important phase of modern 1electric rail war trans-

Free 
Holiday 

Stamping 
Offer 

portation, giving all of the latest developments and al of the 
latest methods used to meet present-day traffic requirements and competitive 
activities. · 
The book gives the m011t valuable kind of informstion on getting the care over the Jin-handling 
traffic difficulties-making sod msintaininl!; 1chcdule-collecting far-ecuriog the proper public 
relatio-usiog the motor bus aa a •upplementary servic-meeting outside bus competition
trsckless trolley-keeping the working force efficient-and bundreda of other important electric 
railway point.o. 

The latest developments in successful practice 
Thia oecond edition ia practically s new book. The materisl bu been thoroughly re\-iaed and 
brought right down to present-day practice. Much new valuable material baa been added. Of 
psrticular value i• the new Information given on 

(1) the motor bus in the modern traneportation acheme, ahowing how the bus is being utilized 
in oupplementing railway eervice-and pointing out bow bus competition is being auccessfully 
met by tralll!portation companies; 

(2) the emphaa,a placed upon merchandising In securing for a road the maximum traffic. Rapid 
otrides have been made in recent year& in thi• direction and the full importance of thia phase 
of traneportation work i• reflected In the page• of thia book. 

CHAPTER HEAD INGS 
J .-Or~•nl•stloo snd Dennltlooe. IJ-AdJustmen~ 
ol Trame to Service: JJI.-Acceleratlng Trame 
~fOVPment Along the Line. lV.-ACCPlerattng 
Trnmc :Movement on the Car. V-C,u Types In 
Relatton to Trame. VJ.-<:lty Tlmctable&-Pre
llmtnartC'S. VU.-fntcrurbsn Achedules sn•I Dls-

f.~~~~/~! s~~11 b-;;ftc~~~- :-!~rift.~~ ~~l~et~~'ri'.~ 

XI.-Promotlon o! Paat!eoger Trsmlc. XJI.
Trsfflo Signe !or Can,. Station and Road. XIII.
Motor-Du.a Operation by FAectrtc Rallwaye, XIV. 

, -Select Ion snd Training ot 1\fcn. XV .-Wages 

~~~~~M-~ti:~rpin. ~v,i,;;i:~•.0~rvM~ 
Fonne or Extra Pay. 

Order a stamped copy- Special Holiday Coupon 
or examine it for 10 days free 

You can get a copy stamped with your name or a 
friend's name. Or, if you would like to examine the 
book, we will glady send you a copy for ten days' free 
inspection. Check A or B on the coupon and mail it 
today. 

McGRAW-HILL BOOK CO., Inc. 
Publishers of books for 

Electric Railway Journal 

370 Seventh Ave., New York 

McGraw-fflll Book Compan y, I nc. 
370 Seventh ATenuc, N. Y. 

D A. f$1t'!r'k~~~Mli4i~~~f{!1ft.L:a~I;t~m~!ff~ 
gold on the front cover. I enclose proper remittance 
and understand that atampcd copies are not re-
turnable. 

· ·· · · · · · · · · · · · · · <Nami i, ·,;,; :.iam~i · · · · · · · · · · · · · · · · 
D B. J.:'~k~~~:o~mJ:.~n~ lrft"A n,s$1~t1~'k~~Mli~ 

TATION. $5.00 net, postpaid. J agree to remit !or 
the book or to return ti. po•tpatd. within ten days 
ol receipt. 

Name ••. , •••••••• , ••••• , •••••••••••••••••••••••• 

Addron .•• , ••••.•..• , • ·,, •.•••••••••..•.•.•••••.• 

City and Sta to •.• , •• , ••.••••••••• , ••••• , ••••••••• 

Po11Uon •••• , •••• , ••••• , ••••••••••••••• , ••••••••• 

Company •••••• , •••• , ••••••• , •• , •••• , • , •• , ••••••• 

Dookll oent on approval to retail purchlU!cn, In U, 8. snd 
Canada only. 

E.11-22-24 
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International 
Creosoted Ties 
Electric Traction 

for 
Use 

T HE United States Forest Service co-operating 
with the American Wood Preservers' Associa

tion has just published its latest statistics on wood 
treated in the United States. The record goes back 
fifteen years and shows 500 million wooden ties 
treated from 1909 to 1924. 

Where untreated ties on big railroads once lasted 
from seven to ten years and then failed from decay, 
treated ties now last over twenty years and even 
then do not fail from decay. They wear out under 
the pounding of heavy locomotives and high speed 
trains. The decay problem has been answered by 
timber preservation. Only the problem of mechan
ical wear remains. 

The electrical railwliy is not seriously troubled with 
this problem of mechanical wear. That's the reason 
for the long life of treated wooden ties on the 
electric system. That's why International 
creosoted ties in the New Orleans and Carrollton 
R.R. L. & P. Company tracks, after twenty-five 
years of service, are still in use. 

Quality ti"es and un~:rcdled uroice are 
aooilable through International. You 

will profit by im•estigating. 

International Creoaotinit & Conatruction Co. 

General Office - Cah-e•ton, Texas 
Planll: Te.:arlcana, T••••I Beaumont, Te••• 

CalY~•ton, T•••• 
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SPAIN Says: 

T. 5. 9· 
a oncepci6n y a gunas ,en a m a meal. 

Maten'al nuJvil.-:Muy importante, tanto como necesaria, 
ha sido la renovaci6n de piezas, mereciendo eseecial menci6n_ 

.h . t • J t . . I 4 , 

el importante suministro hecho por los Talleres de Deusto de 
J?irzas para los -.trucks;_los engranes, pin.ones de acero especial 
de la mas acreditad_a -.!11~~ca en el muhdo; cToolsteeh· 

e ~o.bre de la casa alemana Orenstein · ·· 

Translation "Very important and necessary has been 
the purchase of repair parts and we make special ref
erence to the gears and pinions of the most famous 
make in the world, the "Tool Steel." 

A large company in Spain, in its annual report to stock
holders, commenting on its financial showing and good 
management, includes the above paragraph. 

Tool Steel Gear and Pinion Co. 
Cincinnati, Ohio 

49 
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Parti~lly cut-away 
view showing the 
entire driving mech
anism of the Huck 
Axle, which is a self
contained unit. 

ELECTRIC RAILWAY JOURNAL November 22, 19! 

The drive of the Hud: 
Axle Is balanced. 

An improvement 
over conventional second reduction gearing 

The first reducrion is upl• 
ral bevel gearset In which 
the bevel pinion Is almost 
as large u the bevel gear. 

The second reduction Is 
accomplished by epicyclic 
gearing, which is noted 
fot its extremely high effi, 
ciency. 

By centralizing the entire driving mechanism of the 
Huck Double Reduction Axle in a self-contained unit, 

it is possible to operate it in a bath of oil. 
Because the entire driving mechanism is a self.contained 

unit, housing deflection and play in the wheel bearings 
[which have been minimized in the Huck Axle but can 
never be totally eliminated in any type or kind of axle] do 
not affect the alignment of gears and parts having motion 
relative to each other and are therefore rendered harmless. 

The perfect lubrication and positive alignment resulting 
from the unit construction of the driving mechanism spell 
LONG LIFE AND PERMANENTLY QUIET OPER, 
ATION. . 

The gearing used has rolling contact rather than sliding 
contact. This reduces frictional power loss to a negligible 
amount under any load and speed condition. 

The driving mechanism is extremely accessible and its 
compactness provides ample road and overhead clearance 
thus allowing lower bus floors. 

And it does so withouta largeovahangaheadoftheaxle, 
which is undesirable because of the great length of the arc 
through which it snaps the rear universal joint when the 
axle weaves as the springs absorb and cushion the tor, 
sional reaction. 

SHELDON AXLE & SPRING CO. 
Huck Axle Division '-) '-) '-) \Vilkcs-Barre, Pa. 

The Internal gear teeth 
form the fulcrum of the 
continuous levers which 
the driving pinions form. 
The force on the pint 
drivln~ the axle shafu 
Is double the tooth pre!>
sure. 

This book tells a more 
complere srory. Send 
for It. 

HUCK DOUBLE 
REDUCTION BUS AXLE 

ii\,!ade. by Slzeldo11 under Huck Patent., 

0320-7 
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HEN RAILWAY MEN I' 111111111111111111111111111111111111111111111111111111111111111111111, 111111111111111111111 II Ii 

- -- -- -
n general, study the question - -

f wood durability for other pur
oses, as carefully as Railway 
ignal men have studied it for 
rttnking and Capping, there 
ill be a lot more 

i~~ i 
j:;)ffi ~- . 

- .·~ -----{1 1// 
''ALL-HEART'' 

"TIDEWATER" 

CYPRESS 
.. THE WOOD ETERNAL" 

sed for Fencing, Ties, Car 
aterial, Station Construction 

nd similar railroad requ1re
ents, to the very great economy 

if the c.ompanies using it.I 

he long service which "Ail
e art'' Tidewater Cypress gives, 

AVES LABOR COSTS 
FOR RENEW AI"'S AND 

REPLACEMENTS 
-

big items in themselves. -
-

'All-Heart" Tidewater Cypress . ~ 

' / ,. p/ 
u.::::-- ~ 

,.---~ r,- ----=,_,v..-- ~ 

scmi-myst 

Carbon b 

Ganda 
rs it is l}Ot thought wise for a 

o ma ny eggs (ama g anda). 

er eggs a semi-mystery. 

s country eggs arc rega rded as a 

great many inslanus we never know the 
t of either until we get on the inside. 

In a vtry /ew instancts we do know--one being 
Morganite-in which you get good ingredicnts
uniformly. 

Another thing the brush has in common with 
the egg:-parls of it can't be good. 

It's either all good or-

omes nearer being decay proof ~ · =-::..:::::..:-:::::==::::::::--
han any other wood. () 

.....__.,,"-~ r---~~~...;i 

his mark ~ on every tim- . g ~~'::::'.t,fi==:~~=====~~'-,IVIJ~~©o 
er, board and bundle of Tide
ater Cypress is your insurance 

if true replacement economy. 

he data in support of these -
acts will be promptly furnished 
pon request. 

OUTHERN CYPRESS MFRS.' ASSN 
-

M ain Office and Factory! 
519 Wes t 38th St. , New York 

DISTRI CT E N GINEERS AND AGENTS: 

l'ill,bur,h, Electrical Enitlnettin(I & Mf(I. Co., 909 P enn Ave. 
Cincinnati, Electrical l!:nginecrin(I & Mf11. Co., 607 Mercantile Library 

B1!ildin11. 
Cleoeland, Electrical Engincerin& & Mf11. Co., 422 Union Buildin(I, 
l'h lladelphla, Electric Power Equipment Corp., 412 N orth 18th St. 
Baltimore, 0. T. Hall, Selca EngineC1', 1926 Edmondson Ave. 
Reoere, Mau., J. F. Drummey, 75 Plcaaant Street. 
Lo• An11ele,, Special Service Sales Co., ~02 Delta Buildin(I. 
S a n Franelaca, Special Service Sales Co., 202 Ru11 Buildin(I. 
Ta ran/a, Can., Railway & Pnwer En11ineerln11 Corp., Ltd., 131 

l!:aotern Ave. 
Montreal, Can., Railway & Power En11lneerlng Corp., Ltd., 326 

Crai11 St .. West. 
Winnip~/l, Can ., Railway & Po=r Engineering Corp., Ltd., P. 0. 

Box No. 35. 

..,.. 

1265 Poydras Building, New Orleans La., or 
1265 G:-aham Building, Jacksonville, Fla, GO 51111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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Keep Your Cars Moving 

The manager speaks: "The main 
thing about operating street cars, and 
especially on single track lines, is to 
keep the cars mo\'ing and not have 
them waste a lot of time on switches 
waiting for meets. This, more than 
anything else, exasperates and drives 
away passengers. " 
Verily, the cnr 011 the HL'itcl, gathers 
r,o dividend.r. 

N achod Signals arc im·aluablc with 

Safety Cars 
to maintain the ,hort headways that mnte the 
public to ride. ~achod SiwiaJ. tell the motorman 
when the block is clear to the next pa"ing siding. 
Show him when he takes the block that he ha, 
,topped an oppo,ing mo\"ement. Permit other car, 
to follow him thru the hlock, notifyini: them that 
the block i, occupied nnd gh-ing each an indication 
of protection in entering; meanwhile holding .iop 
,ignal, at the other encl until the block h again 
clear. 

NACH®D SIGNALS 
protect all shifting mo\"es automatically, permi11in1t 
citv and inlerurb:m cars to chani:e order at a 
siding. 

Tliry sa,•r timr by rliminnling n stnp, sinrr thry 
•work at nny spuJ. Thry orrrntr from O'l.'rrhrnJ 
rontnrtflrJ nt any frnsiblr ltnr ~.-oltagr and gi<•r 
d11tlirntr indirnllons of lights t1n.f .fisks tltnt ran
not l•r mistaJ.rn undrr any liglitinj ronJitions. 

Catalog 719 de,: ribes :--.achod Signals. "'rite for it. 

~achod Signal Co., Inc., Louisville, Ky. 
l\lanufacturers of Automatic Signal,, Hii:hway 
Cro"ing Bell s and ,\utomatic tleadway Recorder,. 

NACH@D SPELLS SAFETY 

-, 

~~ -7: 
=--..1..! 

t/1/ "''Ir 
,:::c. 

F 
. -. I . 

=- -

Is a noisless, vibrationless 
gear possible? 

Nuttall Helical 
Gear and Pinion 

You ha vc had v1s1ons 
of a gear - a quiet, 
smooth acting gear that 
would work without 
constantly jarring loose 
nuts, bearings, insula
tion and genera lly 
shortening the life of 
the motor and even the 
car itself. 

This ideal has been 
realized in the Nuttall 
Helical Gear. This gear 
is virtually noiseless. It 
has been proven to be 
the smoothest. quietest 
and most cnduringtype 
of gear that can pos
sibly be made. 

If you really want 
noiseless cars and less 
maintenance work, in
vestigate Nuttall Heli
cal Gears. Our Gear 
book tells you all about 
them. \Vrite for it. 

RD.NUTTALL COMPANY 
PITTSBURGH PENNSYLVANIA 

All w .. 1ln1houM EJ .. ctrlc & Mf1. Co. 
Di1trlcl Offi,c•• •N" S.le• Repreee-nlall•r• 
In the Unit..! Slatu for th• Nullall El•c
trlc Railwa:, and Min• Haul•~ Producto. 
In C..nada: Lrn••n Tube & Suppl:, Co., 
Ltd'., 1'1onlre• •nd Toronto. 
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Besides all these advantages, the completed 
track built in concrete with Dayton Resi lient 
Ties is more durable and less in first cost than 
wood ties laid on ballast. 

Ask us for complete story. 

The Dayton Mechanical Tie Co. 
707 Commercial Building, Dayton, Ohio 

Dayton Resilient Ties insure longer 
life to the track and paving, reduce 
track and paving repairs, lessen 
traffic noise, and cushion the shocks 
that are so destructive to both rolling 
stock and roadbed. 

Baldwin Electric Motor Trucks 
Meet Every Requirement 

B a I d w i n Type "A" 
Truck used on the Osaka 

Electric Railway and also 
on the Osaka T etsudo Rail

way of Japan. Similar Trucks 
are used on many American and 

Foreign Electric Railways. 

JAPANESE electric railways for a number of years have used Baldwin Types "A" and 
"AA" Electric Motor Trucks with the most satisfactory results. The center pin load 

of Type "A" Trucks is from 25,000 to 30,000 pounds, and Type "AA," 30,000 pounds 
and upwards. · 
Baldwin Electric Motor and Trailer Trucks are built with the same care as are locomotives 
which bear the name Baldwin. 

Our nearest representative will furnish complete information relative lo all types 
of trucks we build and our facilities for making early deliveries. 

THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA, U. S. A. Cable Address, "Baldwin, Philadelphia" 
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AMELECTRIC PRODUCTS II= 

BARE COPPER WIRE AND CABLE 

Res. o. s. Pa&. omce 

IN!and•cent L&mp Cord 

TROU..EY WIRE 
WEATHERPROOF WIRE 

AND CABLE 
PAPER INSULATED 

UNDERGROUND CABLE 
MAGNET WIRE 

I AMERICAN ELECTRICAL WORKS 

I -~~~l~::~:~:1~w.1~ dam1: 
CIJ>olllll&U. TneU• Bide.: Now Tort. I .. z. Und Ill. 

~HiiiliiiililiiiiiMNlll-•••wa .. .s•www-:aM1Nn,w1no1••···•-,a------..a• 

---
ELRECO TUBULAR POLES 

COMBINE 

Lowest Cost 
Least Maintenance 

Lighteat W eigli 
Greatest Adaptabilit 

Catalol' complete with rngia<!erlnr data. ... a, on n~. 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI. OHIO 

:Sew '\"ork CIIJ'. 30 Church Stl"N't 

•mnamww,_ • 

..,--~ 

ROEBL I NG ~~-1 
. . 

rillUMiHHfflHiiffl...,ftHD ..... ft.111.Nlii ............. nll.MIM.l.■ •• N..nr.--. W:W■O, i=---------------------
I= Chapman 
. Automatic Signals 

1
11_ I Charles N. Wood Co.,_Boston 

P'.dffllNlll'llfflffllUIHl11hf111111NIIIIHltllllffllltllltftlMfklflHIWffllfllfflllll--·--------•"''W .. N0.:■ 

Standard U nderground Cable Co. 
llaaataetnrN"a or 

El...,trle Wltt1 and Cal>IN or all klnu; 
al•o Cable Trrmlnal■• ,landlon Box.._ e,te. 

Bolton Pbllad,,ll>hla PIIUburcb Dettoll N- 't•k 
Ban Franclaco Cbleac■ Wublocton a.~ 

..... lllttl.lM11111nl ..... lhlNIUl""""""1ffllallllllUIMUW UUU..al-111111_,_, __ .... --IIIIIHtWI. 

1•H11t111n1111111N11111111ttN111 ... 111-1111mn111m1ntttntu"" ............. m••n1w11mauw11111 1 = 

l 111111~,i~,,,1~~~~1 
i app nsa a .. 'Ile . . _i 
: Trad~ Mu• I! 
~llllffllllnnllllHlllfflfflfllllfltnllfflttllllllllWIIIHalllftllftlllffllMI .. IHINIIIIUIUIIUlllllllllNIIR....... t IIMl:Jl,IM,N;:: 

Shaw Lightning Arresters 
Standard ln the El«trlc lndwtriu 

for 35 11~an 

Henry M. Shaw 
150 Coit St., /roin :ton, Nt!warlc, N. J. 

Advertisements for the 

Searchl ight Sec ti o n 
Can be received at the Ne, 

York Office of Electric 
Railway Journal 

until IO' a. m. 

WednesdaJ 
For issue out Saturday 

1111 
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American 
Rail Bonds 

CROWN 
UNITED STA.TES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

Arc Weld and Flame Weld 

Stnd for ntw 
Rail Bond Boolt 

American Steel & Wire 
CHICAGO C 
HEW YORK ompany 

_______ ,NtlllWflUllll...,11 .. Nlll._nHlllltllNffllllttltlHWtll .......... lllhMl ....... lllttUi 

-~:=~::,,;:;:;~::;-·-·-"-'! 
Electric Car Axles ~-~-

To Meet Most Rigid Specifications 

Oth•r producta for the electrical field lncludea wlieelo, armature 
1halt1, ralla, oplkeo, track work, apllce ban, bolt ■, tie platH, 
tie rod,, pole line material, abeeh, ma1net ateel and 1c,ar blanko. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

BETHLEHEM 

§ 

~ 

i 
i 
I = 
! 
I 
! 
5 
2 

i----•111111111111111w1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111111111111111111111111rmf. 

...... llllllftlllllllHIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllj 

SPECIALISTS I 
in the 

Design and Manufacture 
of 

Standard-Insulated-and 
Compromise ,Rail Joint& 

The Rail Joint Company 
61 Broadway, New York City 

I 
I 

____ ,_IW .. uawu.i111ttHlfUHIIIIHllllrlllbltlllltnlhHlfllllllttttlltllltHHIIIIHHIIIIIIHltlllUIHtllfHIHIIIJnlffllflfflltlll'lj; 

iltlflllllllhHIIIIUUIIIIIUIHIIIHIIHIIUlllllllllllllflllllflffllllllllllllllflllflllllllllllllllllllllllllllllllllllllllltlllttlllllllllllllllfUIUIIIIHI! 

i i 
I KERITE ; 

:im111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111111111111111111111111111111111111111n~ 

•••t1tUlutllllllllHIHIIIHIIIIIIIIIHIIIHlllllllllllllllfllllllllllllltllllfflllllllttltllltlllllllllllllllllllllllllltflllHIIIHIIIIIIIIIHHtffllllfflffl~ 

High-Grade Track 
Work 

SWITCHES--MATES-FRO 
COMPLBTB LAY 

IMPROVED ANTI-KICK B10-H 
HARD CENTER AND MANGANBSB 

CONSTRUCTION ; 
I New York Switch & Crossing Co. ~ 

Hoboken, N. J. § 
✓ § 

,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;ii 

lfllllllllflnfllllllllllllUIHUIUIUIIIIIIIIIIIIHIIIHlllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllll§ 

Lor:c~:~:'.!~~::~ork I 
! ------- I I THE LO~~~~:::~:.LCOMPANY i 
- Atlanta Chlca10 Cleveland New York =~ 
E Pbiladelphla Pltt1bur1b 
g Pocilic Coaat ReprHenfatioe, ~ 
§==- United State. Steel Product• Camp&DJ' ~ 

Lo• Ar11elee Portland SAD Francl1co Sa•ttl• -
§ Export R•preaent«tio•: ! 
iii United Statn Steel Product• Comp■DJ', N- York, N. Y. J 
i11111111111t111111111m1111111111111m111n1n11111111111111nt11n111111111m111111111111tnttlllllllHHHllllllllllllHHlllllltlflllJIIIHIIIIIIIIIIIIIIII 
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I THE BABCOCK & WILCOX COMPANY 
i 
I 
I 
§ 

85 LIBERTY STRE ET, NEW YORK 

Builders since 1868 of ~t'1711~ Makers of Steam Superheaters 
Water Tube Boilers /~~~~ since 1898 and of Chain Grate 

5 
§ of continuing reliability S t o k e r s s i n c e 18 9 3 i BRANCH OFFICES 
- BOSTON, u Federal Street 

-
~ PHILADELPHIA, Packard Building 

P ITrBBuaaH, Farmers Deposit liank Build ing 
5 CLEVELAND. Guardian Building 

5

: CHICAQO, Marquette Building 
; CINCINNATI, Traction Building 

ATLANTA, Candler Building 
= PHOENIX, ARIZ. Heard Building 
5 DAI.LAB, TICC., 1001 Magnolia Building 
E HONOLULU, H. T., Caatle & Cooke Building 

WORKS 

Bayonne. N.J. 
Barberton. Ohio 

BRANCH OFFICES 
011:TBOIT, Ford Buildin g 
NEW 0111.11:.u: ■, 521 •5 Baronne Street 
HOUSTON, Tl:xA■, Southern Pacific Bulldlnc 
DENVD, 05 Seventeen th S treet 
SALT I.AXIi: CITr, 405-6 Krarm1 Building 
SAN FJIANCIICO, She ldon Dulldlns 
Lo■ ANQJ:LESJ.. 40 4-S c~ntr&l Dulldlns 
SliTrLIC, L. \;, Smith B ulldlns 
HAVANA, CUllA, Calle de Al'Ular 104 
SAN JUAN, Porro RICO, R oyal Bank Bulldlnc i PORTLAND, ORJC., 805 Guco Building 

i,1111111u1111111111111111111111111111111n111111111111111u111111m1111111111111u111111111111111111111111111nn1111111111nnttn11n1nmn11111mnrnmnn1tfflll11tt1N1nnnn1111tt1mtlffllllffliiii"""m■---.,,111,■--•c•r-, __ .,,., __ 11"'-••1110••-"*-"'""'m:-•--•-

•mrr:,n:111111111:::::1111111111111111111:1:111:n:1nrn:111:1111n:n1111:nn1n:::1u:1•111nn11111-.::: : 11•11111111 I 

I I 
I ··"~ ~ 
! ---~· ---.;::::::::::__ ----, I 
i descri ption 

L~~~!~g~~J~~~: 

r
11111nu111111111111nmn111111mrnumtt11NmnnmmllNIIIIUIIIIIIIIIIIWl ... ..-,,_mewe1ms- _ 1 

flLL!~.:S.~~~!!E s 
I
-Electrical Machinery, Steam Turbine,, Steam E:nsiaes,J 

Condenaen, Caa and Oil Ena-inea, Air Compreuor,, 
Air Brakea 

.. 1111111111111111nm11111n111111n11111111m1Ht111UlllllllllllllllllllfllllllllHHllllllfllnlllflllUlltllUIIIHftfflllffllHIIIHllttttlllllflllllll 

~lflflUllllllnlUlfflllUIIIIIIHIIIUllllllllllllllllllllllllnlllllllllllllllltmlllllmllfffllllffllllffl-llllllllllMfflHIMIIHUIIIIIIUIIIIUII 

5 ~ 

~ ~ ALUMINO -THERMIC I 
§ ~ JOINTS ~ 
I New and independent process. No imcns needed. ; 
~ Up-to-date and economical. ~ I Alumino-Thermic Corp., Roselle Pa rk, N. J. I 
1nmmmn1111111m11111111111111n111111111111111111111nrumm11n1111111n111111111111111m1111nnm1mrn11mn11111nnmtn1111r11ntttnttmn: 

lllllllllllllllllll~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIH111111111l1IIIHIIJIJIIIIIIIIIUllllallUUMIIIIIKtlllHIIWIHtllllllUflllllllHIIAIIHIIIIJi 

§ A Single Segment or a Complete Commutator 5 
E te turned out with equal care tn our ■hopa. The order■ we 1lll 5 
§ differ oni,, In maa-nttude: amall ordera romma.nd our utmoet cani I 
~ and eklU Juot u do larire orde1"9. CAMERON quallt,, appllea to ~ 
: ~:i'!iu~ior

0
r ... ;e~y~~ ,¥ti~\,.W:.~anao m~t :rec~~ ~1.;°a/rii~ 5 

~.. rely absolutely on our name. I_ 

Cameron Electrical Mfg. Co., Anaonia, Connecticut 
ij11111111111111111111111111111111111111111111111111111111111111111111111111n1111us11111111111111111111111111111m1111111n11111n11111111111111u111111u11mul 

,_.,_.,, _____________ nm11 .... ., __ m1111tuHJNlllllfffllllllflll:CWffl-TSXIIWtRIIIII -

I ; 
e = = 

I 
I 
l''"'Nlfflll••·· ............... 

I 
i s 

Rail Bonds 
rtable A rc Welding 

i ,-.... ===-
· R .allw .ay l m prov 

creveland 0 Oho_,,,-

=..nn1mm1unn1111m11••••11---------------·--------· 

l•i• •Ram,~~!~~:= AJAX CORPOR,tJ~~E:: 
Return Switch 'D JI. •CQR. Spttlal V.'or 

S11nd1 ~ - -
for Pa■■la• -•!!...,.-.-• P.1a nrane•◄ 

Sldlnc1 Con ■ 1n,cllt 

I GENERAL OFFICES: HILBURN, NEW YORK 
Chklll'O New York Superior. Wl1. NI~• Falla. N,' 

Clln<Mllaa Ramapo Iron Work1, Ltd., Nlacara Falla, OM. _ ... __ ,. __ .,, .. __ , ___________________ _ 

l''''EcoioMiZER:s''''''''''"'''''''""'"'''"''"'""''''"'PIIP::ClffllllPU.'IIICll::CICICIICHWCCICl::CI-ICIIH- -11,mn::mmn:,_SuPEiiil°imR 

i ~~~?~§1:~E~ FOSTER i~YEF~~r~ 
5 b7 20 ,-ean of .. mce 1t&llatlo0a 1n atatlon...,. pow I . . ~~~ 

L POWER SPECIALTY CO., g::toFia~1t'.11!~~~~:,--~~ 111 Broadway, l\TE\V YORJ 
Jl&UIH.IIIIIUl ■lnlRfflllltt11HIJRIUllhllfllll1111111111111111111111111111111ltllllllh11111Rnlfllllfflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllt»hlllllllllHIMllfflMlllllffllln11m11aw■NI-I q MWinlllffll•IIIWII• ··--
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I We are prepared I 
to handle any high grade proposition where 

VARNISHED CAMBRIC 
\Vires and Cables 

are required. 
"'h~n using qunlity \Vires and Cables use quality Tapes. 

")lAXSO~" Tape,, ••oKO!-oaTE" Tape. "DUNDEE0 Tapes. 

THE OKONITE CO., Passaic, N. J. 
Jocorporalt'd 1881 

Sain 0/110,0: Nev, Yori,--Allant..
Pt111bvrgll---.'Ian rranc1,eo. 
A'1eJtla: Central Etectrto Co .• Cbtca10, 
m. Pet1loe•ll•Andr•w1 ca.. lloaLon, 

, M111.; The F. D. Lewrence Eleetrlc _ 
Co., Clnclnn1U, Ohio; Novelty Eleo- : 
trlc C:o., PbU1dolphl1, Pl. § 
C'anodfan llepreat'fftoJWt1: Enrlneerlna E 
Materlal1 Limited, Montreat. E 

ntffllllUIIHllllnUHIIIIIIIIIIIIIIIIHIIUUIIIHIIIIIIIIIJIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIII~ 

~nn111111mnmmuu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

V b 'd!I~Vi~~T<t~~' l=====_--arni1 e Silk, Varnished Cambric, Varnished Paper 

lrr-0-Slot ln1ulation Flexible Varni,hed Tubiuir ~ 
lnsulatinir Varniahes and Compounds = 

i 
5 

Irvington Varnish & Insulator Co. ! 
Irvington, N. J. I 

Sain RtPrtuntativts in tht Principal Citiu ~ 

J • ...,..,......,mta1Uunnu111n1111111nm11nm1mn111111111nmmmm111111111mm1111111mm111u11111111m111wtwf 

!!OIHUIUIHIIIIIIIIIIIIIIHIIHIIIUHIHIIIIIIIIIIIIIIIIHIIHllfltllltlllHlfltllHIIHIIIIHllllllllllllllllllllllltllllllllllltllllttlllttlllttll tltlHtlltl':_a 

1:-----• 'I 
We make a specialty of I 

ELECTRIC RAILWAY ~ 

;~;;~~~Jlf u~ i 
The Universal Lubricating Co. ==-~ 

Cleveland. Ohio 
Tole, Inc., BaeW"D Rei,reaeo\atln, ~ 

I 1617 Gotham National Bank Bick., New York CitJ' ~ 
iillllllllllllllllllltlllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll !IUlllllllllllllllllllllllllllllllllllllllllllllll;; 

gm111111111111111111111mnu1111111111111111111111111111111111111111111111111111111111111111111111111111Hmlllllllllllllllllllllllll lllllllllllllllllllllllll} 

ii B. A. ~ Jr., Prealdonl C. C. CASTLE. Finl Vle&-Pre1tdenL ii 
~ H. A. W~~~l{Jh:ft ii:.!~er S1Je1 10d ni!in~~OENT, Secrl'tary ~ 

I National Railway Appliance Co. I 
Grand ~ntrall~rmlnal, 4.112 Lerln&'too Ave., Cor, "5th St.. Now York 

Munoey Bick., Wa&blnctoo, D. C. 100 Boyleton SL., Boston, Mase. 
Hegeman-Castle Corporation. Railway Exchann Buildlor, Chlcaa-o. 

RAILWAY SUPPLIES 
Tool Steel Geo.ro and Pinloo• Economy Electrio Devices 
Bell Locked Fare Box and Co.'o Power Saving- aod 

Chann Maker lnspectloo Met.era 
The Aluminum Field Colla Anirlo-Amer!cao Varnish Co .. 
Truck aod Car Repair Parts Varnisbeo. Enamel•. etc. 
Cu:M!~i!~er Electric Gllmer Multiple Safety Step 
Pillsburrh Forre & Iroo Tread• · 

Co.'e Product• National Bo.nd Holds 
ii tn~"."°ctalg~o~ Corpora• FtS~~LiraSPrio,r & Mfr. Co., E 
E tloo •• SafetJ' Devlcee Tu til c c ti • E 
=,.= Garland Ventilator• rne e ar orpora on• =-5 - Flaxllnwn Insulallon Turnstiles = Yellow Coach Mfr. Co.' • Anderaoo Slack Adlusters ;; i ilh':.~~ and Double Deck ~~~~ ~';,°;~r~~rS~~Cf' i 
F"'9UHlWIHIIHIHIUIHllllfnltlUUUIHll11111nlllltfll11HlfflllftllftllllllJfffllllllflllllllllllllllllllllllllllll111111111Hllttlflfllllll lllllllllltfti 

S-D 
The oftener they ride-

The oftener they ride, the more money you make. The more comfort you give them, 
the more trips you'll carry them. Close all windows tightly against snow, sleet and 
rain. Keep the car free of all stuffy atmosphere , engine fume s, excess heat and 
tobacco smoke, Mnintain frnh nir ,u•itlumt tlu slightnl drnft . Keep t v,ry passenger 
comforrable, by using N-L's for ventilation , and sell more rides. 

N-L Type "AA" 
Bus Ventilator The Nichols-Lintern Company 

7960 Lorain Ave. Cleveland, Ohio 
Canadian Rep.: Railway & Power Enr. Corp,, Ltd,, J33 ~item Ave., Toronto, Ont. 

I 
II-Mllllllllllllltlllllllll"IIIIIIIIIIIIIIIIIIIIHlltnffl""llllfflllllltllllllllDIIIIIIIIIIIDl~=~IIIIIIIIIIUlll••1 

Automatic = 

I ~V~flj~ ~l~P'!!lldl R~=-~~:. i===:: 

Reir-ister Co. 
Providence, R. I, 

........ """""' .. mttmmtNN1ut1mtt1m111u11mm111111nu111t1-..,1111n,m11111n1mmm1111m11,111n1m11m111111m111t1ne.: 

g,1nmm111111111n1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111::lt 

j §11111111111111~ Car Heating and Ventilation I 
. =l,R,,;3r ~ ,~ o, .. 0 "'"'~ --· .... ,~ •u• , i : = aettle without delay, We can ahow you how i 
§ - = to take care of both. wllh one equipment. = 
~ § ~ :e~ ~•\,i\~:. t~'Qr,t!ot.f..e~;i~i~. care readT for i 
I ~ · • ~ The Peter Smith Heater Company I 
~ ~.l/1111111111111\' 6209 Hamilton Ave., Detroit, Mich. ~ 
~IIIKHIUIINIIIIIIJtllTIHIIIIIIIIIIIUlllllllllttlllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllj, 



58 ELECTR I C RAILWAY JOURNAL N ovember 22, 192 
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i The Zone System of Fares I 
i 1s Successfully Collected I 
I with the Aid of I 
= = 
~ i 
~ CLEVELAND 1 I FARE BOXES = 

j Let Ua Clv• You P•rtlcu/<1Ta 

I The Cleveland Fare Box Co. I Cle.el and, Oh io 
- Can■ dl■n Cl•nl11nd Fare Bos Co., Ltd~ 
~ PrNlton, Ont, 

I Coin Counting and Soning Machines. Ch3nge Carriers 
l:..11111H1HIIIIIHIHlhmn1111Hnttt11tttt1HthttftnltNtnlll .. """'811111111 .................... -------Iii: 

I 
l 

JOHNSON Universal 
Changer 

Adjustable 

T HI: B IChT TJI.OSII P.L.U.-it llUCI'IUO REATJCK JCVEa P&ODt;CJCJI 

No. 

478E 
COLD CAJl H&ATJNC A UGHTINC CO~ BROOKLYN. N. Y. 

•~-.,y~ 

, 

CAR SEATS 
ot p~ Steel tor all Cl._. ot Paamrer 
Sernce. Rall&a. tor eoYertO.- ... u &114 tor 
,now 1wttprra. 

HEYWOOD.WAKEFI ELD CO. 
Factory at Walc ..ti ■ld. Mau . 

om.,, a& !"i"' Tor'-. CbCnr■• laa f"ra.aetaeo 

General Offices: 
111 W. Monroe St., Chicago, Ill. 

111111 .... IIIIINIIHIIIIHIIIIHllltllllllllllllllllllllllllllllllllllffllllUlltnllllllUIUIUIIIIIIIMtllllllllll,_HllllltWIIIIIIII ... H~ 

i Gets Every Fare 
PEREY TURNSTILES 

I or P ASSIMETERS 
i UH Uum In JO~~f'llt Ar ... aa• 

I Perey Manufacturing Co., Inc. = 
Ii IOI Park Avenue, Now York City I 
irffl1m11tHHfflllhHIIURnttlttfflllllntldHHlffltlllHIIIIINAIIHtllftlHltMlllftNHIUIIMlWNt U iZlti.Jflllltlfttltlffll~f 

Street Cars 

:Ii Moulded rooto ~ ~!~~~!!~t ,ulted to the cu 
bulld•r. Tb~7 lncn-uc, the llrea~h. r'Nluce wel~t and labor C09U 
of rour can. 

1, 
.. 1 

t•IJ"m•tl arlrder pane.la armour th~ oldN ■raln•t blow,. The,- welrh 
IN• lhua 16 raun ottel, tt<luce 1'1bntlou and rumbllnr. 

Send tor blu~prtat bookJ•t. 
HASKELITE MANUFACTURING CORPORATION 

133 W. Wublnrton Stree t, Ch lcaro, Ill. ----, ........... _ .. ,_, ________________ , ___ _ 
HALE-KILBURN 

CAR SEATS 
For E very Clas& ol Service 

General Office• ■nd Worl<o: Phil■delphi■ 
Officu I New York. Chlcaro. St. Loulo, W uhlqton, San Fnncloco 
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T CTION 
ENT~ NEW-BUSINESS OPPORTUNITIES 

L'TORlUTIOS: 
Bez A .• .,.,,,,_., In rar~ or any cf out omt•e,. 

eount t t •-ordt addltlonal tn undisplayed ads. 
11_, or IO 'II- H oc• payment Is made In 

1dnnoe for four consecutlft lbsertlm, of 
ads (not Jn,JUdln1 pr-al•). 

DI ~PLA YE!>--R.\ T>: Pt::J\ ISCD: 
l to 3 inche!I .• , ... . •.... . • 14. Gt an tuda 
.J to i lnchet.. . . . . •. . • . . . . • -1. 3A an lnth 
" to i4 lnche-s •.... ; •.••.•.. .fi.10 all lncb 
R.3.tts for Jars.tr 1n,.1ees, or ye,arly ntfs. onreqff,t. 
.Ir. adr,rrfwino iHrA ts mrasured urtlttlb fill 

(,n(I column. 3 C'OIUIIUlS-30 lnchH~ I pctt:e 

lil.F 1. 

POSITION VACANT !"'"""'""""""""""'""""""""'"'"'"'"""'"'"""""'""'""""'"'""""""""""""'""'"""'"""""""'""'""""""""""""""'"""""""""'"""""""""i 

!i f QR SALE Stand.ard Gaug~ Electric 
5 DESIGXERS and draftsmen with electric 

railway power experience wanted for 
work in the East. Appllcants wlll please 
~tate a!"e. experience In detail, salary ex
pected and when they wlll be available 
tor employment. P-754, Elec. Ry. Jour
nal, 10th Ave. at 36th St., New York. 

ELECTRIC tramway superintendent 
wanted for ·west Indies. Excellent liv
ing conditions, delightful climate, good 
pay. Position suitable for young man 
with professional training and practical 
experience. P-751, Elec. Ry. Journal, 
10th Ave. at 36th St., New York. 

I-Parlor Chair Car, bnilt by American 
Car Company, lenirth 48-U.--eeating 
capacity 40-fully equipped air br~es, 
electrlo beatlnl' eyetem. Brill etandard 
double trucks. 65-hp. motora. Type M 
Controller. 

6-lnterurban Passenger Care, built b7 
American Car Company, lcnl'th of care 
49-ft., seatlnl' capaclt7 50, fully 
equipped air brakea. Electrical equip
ment 4 G.E.-67--40-bp. motors and 
K-6 controllers. Smith beaters and 
Brill standard donble trucks. 

Railway Equipment 
1-Expreee Car built by American Car 

Company, length 60-ft., equipped with 
air brakes, stove beat. Brill etandard 
double trucks. Electrical equipment 4 
G.E.-67--40-bp. motor and K-28 
controller. 

l-~~:i ~~~·.1;~-f~i ~0!:l:~~Ji-'2.J~i~: 
motors and K-10 controller. 

Cara In eplend!d condition, finished In both 
rattan and plush. For quick eale. we offer 

· tbeee Care at $3000 each, f.o.b. cars. 
Write at Ollce for detailed epeclftcatlolle. 
Located In Chicago Dlelrict. Inspection 
Invited. 

SHOP foreman wanted for electric railway 
in ::-.ew England. Give experience, ref
~rence, age and ealary ex)l!lcted In first 
letter. P-752, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. HYMAN-MICHAELS COMP ANY 

Rail•, Locomotivea and Cara 
POSITIONS WANTED 

I Main Office--CHICAGO-Peoples Gas Bldg. 
Dietrlct Offices: New York, Pltteburgb, St. Louis, San Francisco . AUDITOR or assistant. Twenty yeara' ex

perience In electric light, power and rail
ways. At present employed but deelre to rn ......... •UffffffllfftfHIIIHflHfHlfflllfflfffllllllffflllffUfUIUHUfflllllfllllUIUHIUIHHIIIIIIIHIIIUlflllllllUfHIIIIIIIIIIIIIIUlllllllfi,IIIIIIIIIIIIIIIUIIIHIIHIIUIUHllflllUIIHIIHIIUlllfl 

make change. P\V-750. Elec. Ry. Journal. , .... , .... 11111,-mnHnm, .. unnnmnm,mnmmminm ... m .. nnmHlllflllfHHUllflHI:, 

Leader-Xews Bldg., Cleveland, Ohio. • 

--------------------- 11 
EXECUTIVE. Urban and Interurban. Wide • 

FOR SALE 

STEEL BRIDGE 
l'tlcceMful experience In all department■ I. Through double track truss. Angle 
of construction and operation. PW-740, 
El~ctrl~ Railway Journal, Leader-Newa i_ of skew-30 degrees to the left. 
nl<li,:., Cle,·,-land, Ohio. Span-107 ft. c. to c. of bearings. 

lll•:1•11A:\"l(',\I, and <·l<·ctrlcal engineer, 
thon,ughly experienced with rolling etock 
d•·1<lgn, ron8tructlon nnd maintenance, de
•lrPs connection with Rome city or Inter
urban •·l••ctrlc railway. Particularly 
quallll<·d as superintendent of rolling 
stork and equlpmPnt on any size prop
•rt~·. PW-755, Elec. Ry. Journal, 10th 
Ave. at 36th St., New York. 

TRAN:,PORTATIO:--: euperlntendent, 3i 
Y~ara· experience. Proven ablllty In 
pub Ile relations. 2 A years' experience 
trark department. 38 yeara of age, mar
ried. Can furnish beet of references. 
Willing to locate anywhere. P\V-753, 
Elec. Ry. Journal, Leader-Newa Bldg., 
r1e,•,-land, Ohio. 

r--ltllflllltlfHHIIIIINrHHIIHIIHlltflHIHlfllfffllfllHflfltltfHIHfllHIIHHHfllfl:i 

WANTED I 
i 

MANAGER ! I 
To take charge and operate Rail
way Department, 125 miles of 
city and interurban track. 300 
street cars. Reply, giving full 
particulars, to 

Winnipeg Electric Co. 
Wlnntpel', Canada 

A. W. McLlmont, Vice Preeldent 

I 

--.. ...... IHlflHlllllltffHllllflllfflHIHIIHNffflfflllfllffHHffl ... HHHrHlllffJIHllfflll? 

! \Vidth-28 ft. c. to c. of trusses. 
- Capacity-SO-ton can, 6-ft. wheel 
I base and 22 ft. c. to c. 

i ;,::i:~:!t::e~~h;r:::::'~~~;!!.8 ~~; ! Erie Cana l on West Shore Cut-Off. 

i New York State Railways 
= Rochcelcr, N. Y. l .. ,,nn1n111,11111ttH11111n111111u;,,,11u11111111H111111u11111111111111u111111111111,1111111111 

~•IIIIIIIIIIIIIHHHHIHIIIHIIIIIIIIIIIIIIIHlllllllll .. 111111111111111111111 .. IIIIIIUIIIIIHIIIIIIHI,-,. 

~ FOR SALE ~ l MOTORS __ I 
• 18-0.E. 264: pracUca117 new. . . 
;,• TRANSIT EQUJPME."IT 00.!IIPANY i_· 

501 Fifth Ave., New York 
i.111 .. llllllllllllllllllfllllllffllflllllfllllllllHIHIIIIIIIIHIIIHIHMIIIIHIIHIIIIIIIIIIIIIHlllllj 

r-'"NEw···cEAR"S";'''P'iN .. iO-N'S'''AN'D''' .. ''''''f 
I. GEAR CASES FOR SALE ~ 

GE-1000 Motor: i 
i tz~ A3 f:~t ~~n• ~ 
I 16 Sheet iron &'ear cues I 
i GE-800 Jllotor: ; 
I 4 malleable irear cases and 3 bottom halves ! 

I FS-749, Electric Rallwa7 1oumal i 
10th Ave. at 36th St., New York Ctt7 ; 

.............. ., .... ,11,111111111,1111n11111111n11111111111111111111111111111MHIIIIIIIIIIIIIIIHllllllll r ...................................... ;;~:;:;;; ...................................... .. 
! LATHE 
i In good cood!tlon with at least 8 ft. be
i tween centere and 36-ln. awing, suitable 
i for turning wheels: molar driven prele1Ted. 

I ATI.ANTJC CITY & SHORE R.R. co. I 
, AtlanUc City, N. J. 
r-111111111111111111111111111n1111111111111111t 1111111111n1111H1111111111t1111t1111, .. 1t11111t111Ht• 

FROGS 
SWITCHES 
SPLICE BARS 

BOLTS 
NUTS 

TIE PLATES 
RAIL 

BRACES 

All Ralls and 
Track Mate
rials shipped 
subject to ln
epection and 
approval at 
destination. 

u 111111111111111111111111111u11111111111111111111111111111111111,1111111111101111111111111111111111111r. 

FOR SALE 

Single Truck 

SNOW SWEEPER 
l. W. GERKE 

303 Fifth Ave .. New York, N. Y. 

QllllllllllnllllllllllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIUIII I' 

~ FOR SALE 

I 1~~o~~l7~~7I do~I;?~~~o 
~ g~;: N~tc~812fJ"c~:hd~!:1~• Absolutely 

i C. F. BULOTTI l\lACIIJNERY CO. 
i 67-71 Main St .. San Franctoco, Cal. 
illllllllllllllllllllllllllllllllllllll11IIIIIIIIIIIIIIIIIIIIIIPlll1111llllllllllllllltllllllllllllllllll r ......................... ;; .. ::·~~; .. ;; .. ;:;;;·"·-------
• 30-Weet. 306-C.V,-4 

!._· H~£T~~~r? 
ELECTRIC EQUIPMENT CO. 

i Commonwealth Bldg., Philadelphia, Pa. 
1111111111111111111tllllllllllllllllllhlllllltfllllllllllllllllllllllllllllllllllllllfllllllllllll111UIII, 
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Advmi■lnc, Slrttt Cu 
Collier, 1J1c.. Barron G. 

Air Recelnn II: ,Ultteooler■ 
Inrersoll-Rand Co. 

AEI"!~~~~ Suppllee Co. 
Ohio Brat!t! Co. 
Weetlorhouae E. & M. Co. 

Armature Shop Too•• 
Elec. Service Soppllea Oo. 

Aotomalle Relnro Switch 

~:~~ Alu: Corp. 
Aat>omatlc SaftlY Swltdi 

Stand■ 
Ramapo Alu: Corp. 

1':.1.:c1att'd Spicer Co. 
Bcml ■ Car Truek Co. 
Bethlehem Steel Co. 
Brill Co., The J. 0. 
Carncirie S tee I Co. 
Johnson & Co.. J. R. 
L1odede Ste~I Co. 

SMldoo Axle & Sprinr Co. 
St. Louie Car Co. 
W1!18llnrhouao E. & M. Co. 

Axl~• (l'ronl & R=r) !llotor 
nu111 and 1•1111t1t-ncPr Car 

A••oclated Spker Co. 
Sheldon Axle & Sprlnr Co. 
Babbitt M rial 

A.ju: llletal Company 
Badpe •nd Ballon• 

Elec. Semce Boppllea Co. 
Inlern ■tloaal Rert■ler Co., 

The 
Barsc• S~I 

Ameriean Bridre Co. 
Boa,lar■ and e-rlnr Metal■ 

A)ax :Metal Company 
Bemla Car Truck Co. 
Brill Co .. J, 0., Tho 
General E•eclrlc Co. 
Mor&-Joou Drua & l',lelal 

Co. 
St, Loni• Car Co. 
WeaUorhoneo E. & M. Co. 

Bt'tlrlnra, ~alcr ■ l>d Jtollt'I' 
Side 

Baldwin LocomoUn, Wit■• 
Stucki Co., A. 

Bell• and Onnp 
Brill Co .. The J. G. 

Ooo•olldated Car Hui. Co. 
Elec. Se"lco Soplle■ Co. 
St. Loula Car Co. 

o-,lna-•. Haller 
Normn-lloffman Bearlnrs 

Corp. 
enu..,. 

Babcoek & Wilcox \lu, 

Boudin,:- AplM'M'taa 
Amor. Steel & Wire Co. 
E•ec. Ry. lmpronmenl Co. 
E•ec. Semce Suppl!e• Co. 
Ohio BrMII Co. 
Railway Track-work Co. 

Dnncl1, Rall 
Amtt. SlN'I & Wire Co. 
E•ec. Ry. ImproTrmeal Co. 
Elec. serv•ce Sup,>llea Co. 
~oeral E•ectric Co. 
Ohio Br••• Co. 
RaJlwa:, Tr~k-w-ork Co. 
Weallnrhouoe E. & M. Oo. 

Book l'ubllaher■ 
McGraw-Hill Book Co. 

Bona, Switch 
Joboa-Pl'alt Co. 

Dmcketa and C'n>N Arm■ 
(S.-e al19 PolN, Tie■• 
Powle, Y.le.) 

E1t"C, Ry. Equ•pmenl Co. 
E•ec. Service Suppllea Co. 
Hubbard & Co. 
Ohio Brue Co. 

Brak" AdJaot~ .. 
Brill Co.. Tho J. G. 

~!~~ro~h:tiie A-N'.
11
~~ &.· 

Bralcr Shoe■ 
Amer. Dr. Shoe & Fdy. Oo. 
Bem•a Car Truek Co. 
Brill Co .. The J. G, 
SI. Louie Car Co. 

Brak,,., Drake S71tem1 and 
Brak• Part ■ 

Allle-Cha•mer■ Mfr. Co. 
Remis Car Tru~k Co. 
Brill Co .. Thll J. G. 
Genera• E•ectric Co. 
National Brake Co. 
SI. Louie Car Co. 

Snlely Car Devic-ea Co. 
Weatlnghouoe Tr. Dr. Co. 

O
'1~;:lc~ec~rldn Co. 

Urn"hr•. Carbon 
OPn~ro• E•~~tric Co. 
Jeandron, W. J. 

ELECTRIC RAILWAY JOURNAL 

WHAT AND WHERE TO BUY 
Equipment, Apparatus and Supplies Osed by the Electric Railway lodustry with 

Names of Manufaclurers a'nd Distributors Ad,·ertising in this Issue 

Le Carbone Co. 
Mornnllo Bnlah Co. 
U. ti. Graph•l<! Co. 
WHllnl'hOuoe E. & lll. Co. 

Bnnh,,., o .. phlte 
Mornulto Brush Co. 
U. I!. Graphlle Co. 

Bra•hN, Wlrr, rncamatle 
Inrenoll-Rand Co. 

Bulldlna-1, Si-I 
ArneMc■,n Bridre Co. 

llnllN, lllolor 
llrtll Co .. Tho J. 0. 

Oarlord Motor Truck Co. 
lnlernaUooa• .Motor Co. 
Now- York Traru,portalloo 

Co. 
81. Louie Cu Co. 

Buahlnio, C.M HardraNI alld 
~lanpnNt-
Beml■ Car Tntek Co. 
Brill Co .. The J. G. 
St. Looi■ Car Co. 

CablN. (Stt Wlrr■ aad 
t.'ah•c.l 

C.mbrle TaPH. Yellow- and 
lllack \'arnlah 

Acme Wire Co. 
Irvinl'toa V■rnlab & Ina. 

Co. 
C'arbon Dru•h,. (Sff 

llrn■hc■, Carbon) 

~~h ~'.'.'':,, G .. Tho 
Dltr,rentlal Steel Car Co. 
SI. Loul ■ Car Co. 

Cu Urhlln~ Fblorc. 
f:lec. Sttnce Soppllea Co. 

C'a• Panel !.lalcty Sw-luhc. 
Con101lda1N1 C■r Heat. Co. 
We■Unrhou ■e E. & lll. Co. 

C.ra. Pa1■t-nr:t-r, Fr~lrht, 
1.-;:aprN-., f'I~. 

Amer. Car Co. 
Brill Co .. The J. G. 

Kuhlman Car Co.. 0. C. 
lllcGulJ'e-Cummlnr• lllfr. Co 
N■Uonal Ry. Appliance Co. 
St, Louh Car Co. 
Wuon Mfl', Co. 

C'.ar■ Ou, Rall 
Brih Co~ J. G.,, The 
St. Loul ■ Car uo. 

Cara, l!t'<'ond Jlaad 
F.loolric Eqolpmenl Co. 
Tranalt Equipment Co. 

C'au:i11""Jt~rj~g~ The 
<ttnoral E•eci ric Co. 

Car Whech, RollNI SIN'I 
Delhlehcm Steel Co. 

C.Ullnp, Bru•, CompoolUnn 
or C'opPf'r 

AJax Metal Company 
Andrraon Mfr. Co~ A. Ii 
J, lll. 

More-Jonee Brue & Metaf 
Co. 

C.allna-a, Oray Jroo aad 
1-1••1 

Rcml• Car Tru~k Co. 
Fort PIil 8~1 Cuttnr-■ Co. 
Bl. Louie Car Co. 

C....Unp, lllal•Nlblr and 
Jlr&A■ 

Amer. Br. Shoe & Fd7. Co. 
Beml• Car Truck Co. 

'Fort Pl II Stttl Caallor■ Co. 
St. Lout ■ Car Co. 
Oalthrr■ and ~•rl~Tcr■, 

Trollty 
Elec. Semco Suppllea Co. 
Ohio Draa, Co. 
Wood Co., Chu. N. 

C'alen■ ry C'naolrarlloa 
, Archbold-Brady Co. 
C'rlllop, Pl,...,eod, Pane•• 

Hukelllo Mfr. Co. 
C'halll'r C'arrlcn 

Clon•and Fare Box Co. 
c•,.a•t,..nrcakrr■ 

AJg~raoo, A. & J • .M • .o1.rr. 

Geoerel Electrl~ Co. 
W!!etlnrbou!!<! E. & M. (}o, 

O!Ampt1 and Conntttono tor 
\\'Irr■ and C'ablr■ 

E•ec. Ry, Equipment Co. 
Elec. Ry, ImproTement Co. 

Elt"C. Servi~ Supplies Co. 
General E•eclric Co. 
Huhbnrd & Co. 
Ohio Brau Co. 
w.,1Un,:houae ·E. & JI(, Co. 

C'lr■ nrr■ nnd Srnptt"I Track 
(Sec al•o Snow,r•ow1, 

SWN'PCN and Jlronm■) 
Brill Co., The J. 0. 
St. Louis Car Co. 

Oae1<,r1 and &.,kete 
General E•ectric Co. 

Coal and Aah llandllni:: (Sf,e 
Counylnr and Uol•t~ 
)laehlncry) 

C'oll Rand•nr and 'Wlad1nr 
!llaeh•ac■ 

Elt'C. Scmoe Supullmo Co. 
Colh Armature and Field 

Oeoeral E•eclrlc Co. 
Weall~hou■e E. Ii K. Co. 

C'oll■, Choke •nd li:leklnc 
E•ec. SerTtce Buppllea Co. 
c ... neral Elt"Clrlc Co. 
We.Uorhou■e E. Ii M. Co. 

Coln C'oanllnl' !11,....hlnH 
Clon,l&nd Fare Box Co. 
Iotern'l Jteriater Co. 
Johaaon Fare Box Co. 

ccl~~Jn1,.:!ae:;eo. 

C'cl: .. e}~P;-;., Box w. 
C'ommntator Sloll•n 
E•t"C. 8(-mce Supplice Co. 
General Eltctrlc Co. 
We■Uni;bou■e E. Ii X. Co 

C'ommalator Tralnr 0..-1,e• 
General El•ctric Co. 

t•ommula.lou or rart• 
Cameron E•t"C'I 111 Ir. Co. 
GPnera• Elt"Ctrlc Co. 
Wc■UDl'houae E. Ii K. Co, 

Compr~aoro, Air 
All11-chalmtt11 Mfl'. Co. 
Oentt■ I Ell'Clrlc Co. 
lnrenoll•R&nd Co. 
Weallnrhoo.., Tr. Br. Co. 

C'..0111prt-a11Gn. ,\It rortahle 
Inccraoll-Uand Co. 

Coatrrle R,,lnfor,lnr B■ni 
Lac,lede Stt'Cl Co. 

C'oadcnaor Paptt9 
lmn11on Varn• ■h & In■• Co 
Condt-n■rr1 
Alll■-Cha•mcn ll((a-. Co. 
Genttal f:•t"Ctrlc Co. 
lnreraoll• lland Co. 
WNIIDl'hou.., E. Ii M:. Co. 

C'oan~•lora, Soldtrlr■• 
Fr■ nkel ConneMor Co. 
Weallarhou ... E. Ii M. Oo. 

C'nnntttor■, Tnllrr C'ar 
Con•olldatcd Car H•al, Oo. 
Elt"C, Ser-Tice Suppllee Co. 
Ohio Drua Co, 

Controllrr■ or Par! ■ 
Allla-Chalmcn, Nfl', Co. 
G<'nttal Elt"Ctnc Co. 
We■llnrhoaM! E. & M. Co. 

C'onlroll..- Rf'Clll&lor■ 
Elt'C. SttnN' Suppllea Co. 

C'oalrollln,: 87alcm1 
C",_ral E•rctrtc Co. 
Wc,tlln,rhoo•e E. & M, Co. 

C'1~1i:~"':im~
1arJ,.,, Co. 

Oenttal E•tctrtc Oo. 
WNllnl'houoe E. & 111. Co, 

Cn nH7ln11: )J11,hlrlff1 
Amcric-an Bridre Co. 

C'np!>ff Wire 
An~nda Copper lllnlnl' 

Co. 

ci~il ~~: h~17.· c.~ ...... 
Elec. SttTlce Soppli,. Co. 
l'lie:"n.1.'• R,oc11tcr Co,. 

Roebllor'• Son• Co.. John 
A. 

St. Looi• Car Co. 
Sam■on Cord■ll't! Work■ 
Sllvtt Lloko Co. 

C'ord C'nnnttlor■ and 
C'oapltt■ 

Elt"C. Sen1ce Suppll~a Co. 
S!Ulleon Cord11n Work• 
Wood Co .. Chu. N, 

C'oaplrro. C..r 
Brill Co,. The J. 0. 
Oblo Bruo Co. 
St. Looi■ Car Co. 
Weatlnrhou■e Tr. Br. Co. 

C'ro!I• Arm• (S.-c Dr1,kcl1) 
l'mHlna- FoandRI Iona 

Inlt'rllaUoaal Steel Tie Co. 
C,-o,..1111', J'ro,:- II: f;wlleh 

Ramapo Al ■x Corp. 
C'rotl•lna-, M11nr:anH<" 

Bethlehem StN!I Co. 
Ramapo Ajax Corp. 

C.-nu•n1t11 
Ramapo AJax Cnrp. 

C.-o•alnr,,, Trark (See Track, 
l'lp<'<'l■ I Work) 

C'n>Hl""11, Troll~y 
Ohio Bral!t! Co. 

C11rlt1ln• II: C'nrtaln Fhtu,,.. 
Frill C'..o., The J. 0. 
Elec. Service Soppllc■ Co. 
!llorton lllrl', Co. 
SL Louiw Ctir Cn. 

r,,.,,1cr'1 ~larhlncrr 
F.lt'C. Eoul,:,ment Cn. 
Ryman-llltchacla Co. 
Tranoll Equipment Co. 

Dttalllnc Dnlec■ (Sec al■o 
Trad< Work) 

DrnlJlar Sw-llthN 
Ramapo AJu: Corp. 

O..llulloa '51rn• 
Elec. Semce )uppllH Co. 

D,,ttttln !'lfon-1ec 
wi.b-Se"•ce. P. Edward 

Door Optt■.1lnr llolN'S 
Brill Co .. Th., J. O. 
Con■olldattd Car Hut. Co. 
Qen,ral Electric Co. 
Nat'I Pneumatic Co~ Inc. 
St, Lou!■ Car Co. 

Safel7 Car Dene- Co. 
Door■ I: Door FhlurN 

Brill Co~ Th• J. G. 
Con..,Ud■tl'd Car Hral. Co. 
~....i E•ectMc Co. 
Morton Mir. Co. 

l>nora, Foldlna- t'Hllbalr 
Nat'I Pneomellc Co,. Joe. 
S■ l<IY Car DeTtce■ Co. 
Drllla, Jlork 

ln1'tta0II-R1o11d Co. 
Drllla, Tn,k 

Amer. Stttl & Wire Co. 

~~~~ol0st••• eo. 
Ohio Drau Co. 

Dryrr■, !land 
F.lt"C, SttTlce Supplle■ Co. 

f"An 
Ohio Drua Co. 

f:ntnombrra 
Pow-er SP"dalt,' Co. 

F.IN'trlral WlrN and C■ hll"I 
Am..-. F.lt"Clrical Work■ 
Am ... Btttl Ii Wire Co. 
~bllar'• Son■ Ii Co., 
J. A. 

,: • ...,,, • ., Grind"• 
Railway Traek-w-ork Co. 
Weetem Elt"ClrlC Co. 

F.lHtrl, Tnuuml.,.•on ToWt'fll 
American Brldre Co. 

FJN'lro4N, C■rhoa 
Rallw-ay Tr~k-w-ork Oo. 

F.ltttrncltt1, 1'1N'I 
Ral•wa:, TrM"k-work Co. 

Ena1DN'r■ , C'on■alllor, Oo• 
lrart•nc •no! IIPffaUar 

!~~1.t.B<;:::a,.J·c!: 
BN-ler, Jnho A. 
Blbblna. J. Row-land 
Buchan■,n Ii Lvnr Cori,. 
Bureau or Commeroal 

Economics. luo. 
Day & Zlmml"ffllan. Inc. 
Drum Ii Co .. A. L. 
Ford, Bacon & llaTI■ 
RNnphlll & Well■ 
llolot. Enr,,lhardt W. 
JM'k90n, Willer 
Krlly-Coolte Co. 0n,. Joe R. 
~:-&. Audit Ii Jn,-,. 
Rieber. Albttt s. 
RoblnSOG & Co~ Dw-lrhl 
P. 

San&oraon & Porter 
Sl"ffn• & Wood 
Stone & W~b■tf'r 
Wbllo Eur. Col'f).. Th• 
J. o. 

f".nltlnN'r•na-
Equlpm-,nt Enrhi.,,rial' Co. 

En,rfn,,o, Ou, 011 nr f;IMm 
Allla-Cllalm....,, Mfr. Co. 
ln'"'91)11,Rand Co. 

Weallnrhou.., E. Ii Joi. Co. 
y,.,.. On, .. 

ClPT•land Fan- nox Co. 
John ■on Faro B"x Co 
Nat'I Ry. Appliance ·eo. 

Far<' Rf'l'hlrn 
Ohmer Fare ~rialer Co. 

F~IW'N, Wo.-cn Witt and 
F•nec Po•t• 

Atmr w•,.. Co. 
Amer. Steel & Wire Co. 

Frnd""' and WhHI Oo•rd• 
Brill Co_ Th• J. G. 

Conaolldnled Car Fcn<!cr C"o 
E•f'C. Sen1ce SunpllC'S c,,: 
St. Louls Car Co. 

Flhr• and Flbr" Tub•nl' 
Weallnrhouu E. ,. lll. Co 

Flrld C'olla (Srr C'ollal 
Floodll~hl• 
E•t"C. Servi<'t' SuppllN Co. 

Frmn,rw 
Brill Co .. J. G .. The 

Froa-• II: Cro.•lnp, Tee R■ ll 
~lhlthrm Ster• Co. 
R,,m~r,n A'o C,,rp, 

f",,.,.., Trark (i..,,. Tnitk 
Wnrkl 

l'rn"•• Trollr.-
Oblo Dru• 'eo. 

November 22, 19: 

Furo■ tN, El<'<'lrit Slttl 
llNtlnr 

AmeMean Brid&e Co. 

Fll•N anol Faao BoxN 
Conoolldated C11r 1•eat. I 
General E•t"Ctr1c Co. 
W...Uarhou■,e E. & K. 

1"11...,., Cnttlda-r. :Soa-a.,. 
n1:..~1 .. ~ llll'h Voll .. 

Johns-Pratt Oo. 
FllllN, ~ftllable 

General Electric Co. 
JJ~~'llle~~c. 

Ouk.ta 
Weatlorhou... Tr. Br. C 

GH l'rodattn 
We1tlarhouoe B. Ii M. I 

C'-FJectrlo C'an 
General Elec. Co. 
Weatlnl'hOUI<! I:. • •· , o., .... C'ar 
llrill Co .. Tho J. 0. 
St. Lou!■ Car Co. 

G.-.r nlaal. o 
Beth•chcm Steel Co. 
Brlll Co., J. G,. The 

Oru CaM"9 
Chllllnl'Worth Jolfl', Co. 

F.lt"C. 8"n1ec !lappllr• C< 
WNllnrhou ... E. & lll. C 

c;...,.,. •nd Plnloaa Bem•• Car Truell u,, 
Jl,,th•cb•m Steel Co. 
Elec. SerTlce Soppll• C 
0.-nPral E•t"CI rte Co 
N'at'I R:,-. Appllanre Cc 
Null■ II Co,. R. D. 
Too• Slecl Gear a. Pini 

• Co. 
o ......... tlnl' ~1 •• ON•f"Jcrtl 

General E•ectrle Co. 
Ot-nt-ralan 
Alll ■-CbaJm.,,.. NI~ Co 
O..acral E•ecirtc Co. 
We,,Unl'hou... E. & M, 

Glrdrr Rall ■ 
~lhlebN?l SIN'! Co. 
Lorain Stttl Co. 

Oonr (!-N, Drib •"" O
Or ... ca (!IN, l..abr••••••I 

o~;,~if:' s~~~ ~"f.~ 
Oo. 

Rallw-a:, Traek-work Co 
Orlnclrn, rortablr 

R&J••ar Traek-w-ork Co. 
Grladtt9, Portabl~ r.ltttt 

Rallw17 Tr.,.k,w-ork C< 
Orlndlnl' ~••k• ■ nd WhN 

Rat•w-a:, TrM"k-work c., 

o;r~.:,••~,'.:1:"'~r.,. 
Gaar,1 Ra.II•, Tr~ R•II a 

~fanranr•u1 
Ramapo AJ■x Corti. 

Gnard1, Tro1lr7 
f:IN,. Scrvl~ Sopplla C 
Ohio Bru• Co. 

}~~r:.?.k!':.i""c:.tl• 
R11rpo, Trollr7 

F.lt"C. ScrTlc,o SuppUN C, 
:!o! ore-JnnH Brua M•t•I C 
Nuttall Co .. R. D. 
Siar Brau Work• 

IINU!lla-hla 
Elee. 8"n1"" Soppllr• Co 
G"nen• E<'letric Co 
Ohio Bran Co. 
St. Loul ■ Car Co. 

11,adlln•ni:: 
R""kcllle !llfa-. Co. 
Pauelyte Co. 

llmlrN, C■ r (J:lc~trlrl 
Conoolhl■ IM Car n~•t. r , 
Gold Ctir Hut. & LI~ 0 
Nat'! RY, AP!>ll ■ DC.'I" 
Smith llcalcr Co.. :r,,w 

JT,at,n, Car, lint ,\Ir •" 
\\"att-r 

Elt"C. S.-mce Suppl!,-. Co 
!lmtlh RP,ot,,r Co .. Prlft" 
RHI""' tor f;!'<'r•a1 Pa,,_, 

Pnwcr Sll"'<'hlty Co. 
Jlrlmri,._W,•d•n~ 

RJlllw-ay Trark-work Oo. 
llnhtlna- :'llt1•h•ncr,

Amrrle11n Br1,lre Co. 
llnl•I•. Pnrt11blr 

lntt,..,,11-Rand Co. 
11;,-dranllr ~larhlnrT7 
Alll•-Chalm•r■ Mir Ca 

Jncll""tl"r E-lrnt1•• 
O,,k~l E11o•nment Co. 

ln•trnmPnt1 ,,~n,rlnc, T,..t 
•nr 11nd R,.,..,rdlnr 

Elt"C. S.-J'Ti<'e Sopt>II,.. C'fl 
C"...,,tt,1I F.•~tr1r C'<> 
J('bna-Pralt C,,. 
Wcttln,rhoo.., E. & :II 0,, 
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I I 

I 

I 

~L-~ 
~~ 
4_ CORRECT IT 

USE LE CARBONE 

COST MORE PER BRUSH 
COST LESS PER CAR MILB 

W. J. Jeandron 
345 Madison Avenue, New York 

Pitt■burgb Office: 634 Waba■h Bldg. 
Chicago Office: 1657 Monadnock Block 

San Pranc:i,co Office : 525 Market Street 
l 'anadlan Plolr1bnloN: 1.7m.., Tube a !!apply Co., Ud., 

)toolffal and Toront<> 

= 

I 
I 
i 
i 
i 
! 

••--_,,.....,_1nu11um1111111111nnm1m111111111nnmmm111111um1ummmumnN11111111ni1111111mmm11111111111111111111tfhhi 

I -;:;:~-:=~;:·~~-~~~;~~: .. :~~·-··===_! 

By specifying 

FORT PITT SPRINGS § 

MMNl■lllllftlmn1111111111m1111111111111111111111111n11111111111111111111mm1111111111m11111111111111111111111111111111111111111111111111111111111111f. 

c-m1Nn1nmmum1111111111111111111111111111111111111111111111111111111111111n,111111111111111111111111111111111in11111111111111111111 .,..-_,.uminr~ i SAMSON SPOT WATERPR-OOFED TROLLEY CORD I 
i ~ ~ -... ~ -. .,.-_ E 
I ~ -;.. -~ • ~ 

L 
Tnde Mark B•c. u. s. Pat. orr. ~ 

!Ide or elttra quallty stock ftrmly braided and smoothly tln11hed. § 
Careflllly Inspected and iruaranteed tree from flaws . a 

Samples and Information rladly eent. = 
SAMSON CORDAGE WORKS, BOSTON, MASS. j 

nmrn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1m1u1111m1111111111111i 

l
lflfllUIUHMIOHtllnttllfflllllllllllJIIIIIIIIIIHIIIIJlllllflllHIIIIIUHIIIIIJIHIIIIIIIHIIRlltflllllllllllllllllfllllllllfltnt111tn•1 

100 New Users in the Last Nine l\fonths 
KASS SAFETY TREADS 

I H IGH 

I 
in dliciency and lasting qualities 

LOW 1 
in weiltht, initial and upkeep cost■ i 

Morton Manufacturing Co., Chicago ~ 
II■ ·-•wwwm111nHlfffllHQtnll1flllhl1lttlUHHtlttflnl'"'"fflHllllttltlfhtl"IIIIIIHtn111nmmn11tntfHllflllfttllMf 

I ; 

Wet Passengers 
make poor "boosters" for your service m 
rainy weather. 

Breakdowns mean long delays and ram
drenched patrons ... 

AJAX 
BULL BEARING ALLOY 

m 

The Ajax Metal Company 
ESTABLISHED 1880 

PHILADELPHIA 
Chicago 

F.1111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n111111111111111111111111111111111111111111n111111t1i 

New York Boston Cleveland 

1:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,: 

BRAKE SHOES 
AERA Standards 

Brake Heads 

! I 
I I 

I 
c 

==-

§====_; Diamond "S'' Steel Back and Lug Shoes 
best for all equipment. 

Manufactured and sold under U. S. 
i i ::::~: :.::::::: ~~:d;o:::; Co. i 

;;===_ 30 Church Street, New York '==~== 

332 So. Michigan Ave., Chicago 

~.,rnum11111111111111111111111 111111n11111111111111111111111111111111111111111111111111111111111111111111111111111m111111111111111n111111111111111111111nma 
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J.neulatlnc Clotb, Paper and 

o'!:rr'a1 Electric Co. 
:trrtnrton Varnl•h & Ina. 

Co. 
Okonlle Co. d "·b'· Stand. Undersro,:m ,.,. .., 

J~unrhouao E. & K. Co. 
l•ulallns, llllk I, Varnlah 
lmnrton Varnleh & Im. 

Co. 
lnonlallon (SN al•o Pelote) 

Eleclrlc RT. Equipment 

E?:C. Semce Supllea Oo. 
Oenet'al Eleetrlc Co. 
lrYlnrton Varniab & loe. 

Co. w=:~b~R E. ,. )(. eo. 
lnonlatlon Slota 
Jttinrton Varnleh & loe. 

Co. 
Jnaalotore (Stt abo IJne 

Maurlale) 
Elee. RT. Equlpmro\ Co. 
Elec. 8erYlce SuppUee Oo. 
General Electric Co. 
Imnrton Varnl•b & Ina. 

Co. 
Ohio Brue Co. 
Weotern ElectrlP. Co. 
Weetlarhou.., E. & M. Oo. 

Jnoulator Pins 
Elec. Semce SoppUea Oo. 
Hubbard 4" Co. 

't:J;toL."'.ui'!~~ ~taf:c. 
lwko (RN aloo C'ranee, 

lfolate and Lift•) 
Buda. Co. 
Elee. Sentce Suppllee Co. 

lolnta, Rall 
(SN Ball lolote) 

l011rnal Bo><N 
Demi• Cu Track Co. 
BrlU Oo., I. 0. 
Fort Pitt Stl'el Caollnce Co. 
llt. Louie Cu Co. 

lnnc:llan Dona 
Std. Underrround CabS. 
Co. 

IA11mpe, Ouud• and Fld11ree 
Elee. Semce Suppllea Co. 
0.-ner&I El,etrll' Co. 
Weetlnrhouee E. & M. Co. 

La(,:_; ~f:o a:H::,m;gr:jnt 
General Electric Co. 
Wretlnshauee E. A M. Oo. 

IA1mpe, lllpal aod Hark_. 
Nlchole-Llnt....u Oo. 
Ohio Brat11 Co. 

Lant,me, ClalwU!,.Han 
Nlchole-Llntem Co. 

Llrhtaln,: Protffllon 
Elec. Sentce llup. Oo. 
Gffleral Eleet~ Co. 
Ohio Brue Oo. 
Sha.w. Henry M. 
Weellnrbooee E. & M. Co. 

Line l\l&lerlal (llN aua 
l\raclcet., 1N1olatGn, 
Wlr.1, ..Ce.) 

Archbold-Brad7 Co. 
Electric RT. Equfpmn\ 
Co. 

Elec. Semce !!up. Co. 
o.m-1 Eleetrlc Co. 
Hubbard 4" Co. 
More-Jonee BraN & Metal 

Co. 
Ohio Brau Co. 
Weatlnrhou1e E. & M. Co. 

IAl'DmOllT.._ El~• 
Bllldwtn LoeomotlTe Wka. 
General Elertrlc Oo. 
MeOulre-Cummlnp Mfr. Oo 
St. Louie Car Co. 
Waetlnrhou.., E. & K. Oo. 

Lnbrleatln,: Enr1n-. 
Galena 81snal OU Co. 

Tex&e Company 
UnlTen,111 Lubrlcallnr Co. 

Labrlranto. OU and o,
Galma Sirna! Co. 

'l'e,ra, Compan, 
Unlvb-1&1 Luhrleaunr Oo. 

llf11~nr.., hrl• 
Beinle Car Tracie Oo. 

llfannn..,., !ltH'l c..,1..
Wm. Wbarlon. Jr. & Co. 

llfannn..., Ste.I o-,..i. 
Hallo 

Rama110 Alar Corp. 
Ma..,.nNe Stffl, Spttlal 

'l'Ta•k Work 
Bl!thlehem llteol Co. 

Jlfanna,.., lll,..I Swttobea 
FN,p & Croulnn 

Bethlehem llleel Co. 
Ramapo Alu Co11>. 

MNN'e (!IN> Jnotram•nl8) 
llfoldln,:, llfet111 
Alllo-Chl\lm""' Mfr. Co. ]llit,':.'io~)Ulte (See Bu ..... 

Jllntore. Eltttrle 

Nat, and Bolt• Rattan 
Bemia Cu Truck Co. Brill Co~ The I. G. 
Bethlehem Steel Co. Elee. Semce Supplle. Co. 
Hubbud & Co. He,-,.aod-Wa.kefteld Co. 

OIi• (See Lubrleanla), McGutn,-Cumminr• Mfc. 
Co. 

OIi ll"'tf're St. Loul1 Car Co. 
Power Specialty Co. R,o,:l•l•re and F1111Dp 

Omnlbuw• (SN Ba.tN, Brill Co., The I. 0. 
~lotor) Elee. Semce SuppUea Co. 

Osy-Aeet1lene (SN ClllllDC lnlern"I R<-r1ttu Co~ The 
Apperatua, on--Aret1lene) Rooke Automatic Rect•ter 

kl Co. 
r~fec~rSemce Supllea Co. St. Lout, Ca.r Co. 

Wutlnrhauae E. " M. Co. I ~~~;."~::." &c,,~~Co. 
Paint• and Yarulaheo (laau• Rf'pelr Shor Applla~N (S.. 

lalln11:) Ina &IM Col B&ndlnr .... 
1"\nctun Vamllll ,. · Wladln11: llfacbtn .. ) 

Co. Elec. Semce S-UppUee Co. 
Pain.It and Varnllh" for R,, Ir Work (SN a.lM 

\\ood..-ori< ~ll1) 
NaUona.l Ry. Appliance Oo G•n•ra.l Electrle Co. 

ranm•nl nttaJi..,., Weatl.Dlrboaaa E. & M. Oo. 
Jncen,oll•Rand Co. R, l■ ttn car 

ravlnr Jlrlrk TilrlflNI Mfr Efee. ae'mce Sup. Oo. 
National PaTlnr Drlck •· R"lotanrfll 

Aun. Conaolldatod Cu But. Co. 
PA•:;!~~- i~~I;~ & P'd7. Co. Rr•lotantt, "1ro aod Tube 

~ntta.l Electric Co. 
Pf1~~•~~e18u~~u"ea Oo. Weetlncbuuaa E. & !d. Co. 

Ohio Brut Co. R,,~r,-~~ ~•YRJ~~ ...... 
Pinion l'llllero Troll•1> 
F:lec. Sem~ Suppllet Co RhNJtlah 
Gen.-al Elec-trlc Co. I Genera.I ~tr1c Co. 
Wood Co., Chu. N. 

1 
w .. uurhou■e E. & M. Oo. 

Pinion• (SH (ttan) Jtoofln,: ('ar 
Pina, C..a Harde.,.,.., Woof Pantuote Co .• Inc. 

and Iron R"°ft 
Tleml• Ca.r Truck Co. Uat1kel1te Mfr. Co. 

m~~ ~:' J~P- Co. 8;~i'u""0u~ra~• I. 0. 
W~_unrhouee Tr. Bralr.e ~\~ol~•m~s°&;_ Co. 

r~,e:,.~!~~ ... Tr. Duke Co. ~~'Ll':c~·eo. 
Planrre C8ee lllarhlna Tffla) S..h t,•tarNI, Car 
PllllH for Tee Rall SwttebN Brtll Oo" The J. o. 

Ramapn Alu Corp. St. Louh Car Co. 
ru ...... Rnbbff 101111&&.4 s.n_., ~k (BNt a ..... 

Elec. Ser-rice Sup. Co. .,.. and Serap,,n, Trad,) 
Pn•umatlo Toola &rrw Drlw.,..., Rabber 
lnceraoll•Rand Co. (A. S. lnnlatNI 

Cameron Steam Pa11>P Elee. Sen-lee Sup. Co. 

r~f.
0
1J~e TI11rd....,.. 8i;'J~i g:_: I. O .• Tbe 

D4,tblehem Stet! Co. lle)-wood•W•lrefl.-ld Co. 
Ohio Bra.ea Oo. St. Loula Ca.r Oo. 

Pnhw, Mtota.J St.Mt s .. 11, car (~ alaa Ballan) 
EIN.". Rr. Equlpmarit Co. Brill Co. The J. o. 
llubbud & Co. Jle,-,.ood•Wa.krft•ld Oo. 

Pol• ""'°'nfordnr St. Loni• Cu Co. 
Hubbard & Co. S..tlnr llat«lale 

PdlH ,I flH ,-....w-4 Rrlll Co" I. G. 
Bell Lumber Co. HeTWood-Wa.kf'fteld Oo. 
InlffnaUonal Cl'eoat)Unr II Pantuote Co .• 1-. 

Splkee 
Amer. SIN!l & WIN! C-.. 

s~~~~r~_r;'.",: M. Oo. 
llpllrlr¥ SIN>TN (8" Claapa 

and ConotttoNI 
Sprlnp, Car aad Troelc 

Amer. lltttl & Wire Co. 
~mi. Car Truck Co. 
Brill Co~ The I. G. 
Fon PIil Sprlnr & lllfr. 

Co. 
St. Louia Car Co. 

S~~r1kl~:. ~~k rt. Road 
MeOu.ln,-Cummlnc• lits. 

Co. 
St. Loula Car Oo. 

Stffl and !lt,..J Pradatla 
Camme Steel Co. 

81•1'•• C'ar 
Brlll Co .. J. G •• The 
.Morton life. Co. 

Stokrn. ~l•c,hanl,a.J 
B1bcoclt & Wllros Co. 
Weellnrhouaa E. & K. Co. 

Stop Slirnal• 
Nlc,hol1•Ltll1"ru Co. 
~I Equipment Co. 

Storare Ba!lrrlN (SN Bal• 
ltt!N, l!!tor-ace) 

Strain, lnnlatore 
Andenon. A. 4" J. ll. )Uc. 

Co. 
Ohio n ..... Co. 

Stran.l 
~bllnr'• Sona Co~ J. A. 

8
~a~J:U~~~::a1 Oo. 

8nbwa1 BosH 
lohn•Pratt Co. 

Snl)fl"bf&t•re 
B■beocl< & WU('OJ: Co . 

Sw_..., !'!now ISN llaow 
Plowa, Sw...,,.... and 
l\rooD\I) 

SwttdtH, ,..,f'ty 
John••Pr■tt Co. 

fiwttrhee, tlf-1..-tor 
:Slebol•Llnt,,ni Co. 

!'lwluh.._ TN> Rall 

s~:t~. 4l!!k c<~ Tndt 
Sl)fl"lal \l°Mk) 

llwltrhH and l!!•lttbba&NI• 
Elec. SerT1ce Supplle,i Co. 
c.-rat El....trlc Co. 
WNttnrboOM! E ... K. Oo. 

Tampt'r Tl, 
ln,:,-noll-R&nd Co. 
RaUway Track-work Co. 

TaPN .... Onlho <i-.. Ian• 
lotlnr Cloth, Pal)fl" a,.. 
T•Pf> 

THI Rall Sl)fflaJ TrtM-k 1\'ark 
D<,thlrhND Steel Co. Con1tmctlon Co. St. Loul1 Car Co. 

Polff. Tl ... rcata, 1''1lh1c A 8N"Oad 11.... l'.4ulp-at 
l.nmhf'r F.lf!ctrle Equlpmrnt Oo. I T~;;.:i:,o,. ~~ ~:f'.· 

Elec. s,-m,.. Suppllee Co. Bell Lumber Co. Jlyman.)(lch~I• Co. 
International C..-.o.oUnr & Tranllt F,caulp-nt Co. 

Oon1tntctlon Co. I Shad.., ,· .. t1bul, 
Southem Cypl"HII Mtn. BrlU Oo .• The I. 0. 

A11111. Shonl1 
Pol.._ Trol117 Brill Co., The I. 0. 

Bell Lumber Co. Hubbard & Oo. 
F.lec. St-n1ce Suppl!ff Co. Side ILNlrlns• (!4ff Bartnp, 
Nottall Co~ R. D. C..attt and flldrl 

Poire, Tubular 1!1..-1 81,:nalo. car Stutlo,: 
F.lee. Ry. Equli,ment Oo. Conaolldatod Car. llut c.,. 
Elee. Stt-Tlce Sup. Oo. F.lec. SffTINI Sup. Oo. 

ro{~s'~:., lll)fflal msb Nat"I Pneumatic Co .• Inc. 

LAnu ln1nllllOr Oo., lne. ll~r~~\1t:'r::::.!nrCo. 
Porlablr Orlndtn, O1kel Equlpmtnt Co. 

Buda Company Sirna.I !'111t•m•, lllct,wa, 
Pothead• ~lnr 

r!~tr~~~~dn Co. s='~;°:::¥::~~~ Inc. 
Powtt &vine Dm,... F.1...-. Sen1oe Sup. Co. 

National Ry. Appllanoe Co Nal'hod SJ,:nal Cn~ Ina. 
R&IIW&J' JmprDTl!IIIIIDI Co. Sla<lk Adln•t•r■ ,~ 11 .... 

l"rf'Nure ltf'culalore AdJn•IN11) 
GMeral Electric Oo. Sire\ Whrel• and CollN"1 
Ohio Brus Co. And•MIOn Mfr. Co., A. & 
W..U11rhouae E. & M. Oo. I. M. 

riw•:Chalm•re )Uc. F.lec. Ry. Equlpmenl Oo. 
ln~nll-Rand Co. Co. ~I:: ~;.J~Pw::.r:.• ~: 

Pnmpe. Vannm MONhTODH Brue A Ketal 
lnpMIOll•Rand Co. Co. 

l'llnthee. Tlrk.t Nottall Oo.. R. D. 

f~~;-v~~~er ~
1 -i:e fi~t';;i~fJ:k~• Co. 

'IVocxl Co~ Chu. N. Sook,11 & R ..... pt ■,IH 
RAIi l\rarN & ~nlnp National Metal Moldlnc Co. 

Ramat>O Alu Con>. Snow SwN"l)fN. Rattan 
Rall Orlnd,re (SN Ort11•rn> Henrood-Wa.lr•fteld Co 
Rall lollllt Soow-Plowa, Swttpen alMI 

Carnerte Steel Co. Broom• 
Roll .Tnlnt Co. Brill Co .. The J. G. 

Rall lolnt-We-ldtd OonM>lldal«I Car Fender Co 
Lnraln Steol Co. McGulre-Cummlnr11 Mfr. 

R111lo. R<-la1tnr Cu. 
Fr,etcr Co.. L. B. St. Loul• Car Co. 

_J!nn, •• •~·,1:!!~IM!le Co. Sold,rlnr and n, .. lnir Ap 
nnllo. "' • ..-, penllu1 (Sre Wrldlnr 

T,ralna.le. <'able 
Std. Uo.S.r,rruund Ca.hie Oo. 

TNIIIIC l01tn1-ntw (S.. ln
etrumN>U. l:l..-tr1"'1 H,.t-
111-tnr, TNllnc, rte.) 

Th....-lat.a 
Couaoltd&ttd Ca.r llut. Co. 
<',old Cu ll•at. 4" Ltr. Oo. 
Rallwa.y Utulty On. 
Smith lleaur Co.. Pf'ter 

Tirk_. Chor,peH II Dta
treJt'N 

Elac. Sen1ce Suppltee Co. 
fl,c, All-llotal 

Kela.I Safely R. R. Tie 0, 
TIN, ,,rrhanlr&I 

Dayton Kecba.nl<'II Tie Co. 
flN &IHI Tl• RCMI•. StHI 

Camtrie Stttl Co. 
lnternatluna.l SlN-1 Tia Co. n... w...,. CN>oa (SN' rot .... 

rooT11"~Po.t1, rtr., 
n.thl•hMD St~ Co. 

TIM,Jo. ~k a lllar•II.,_ n,_, 
Am.-. Ster! & Wire Co. 
Eltt. Sen-lee Suppllea Oo. 

Hubbard & Co. 
Ra.llw&J' Th■<,ll•work Co. 

T•..-hM. Att'tylrae ~ 0.ttlo,: At>t>D~u•I 
Towrra and Tnrwml•lon 

!ltrurtu ..... 
Arcbbold-BradT Co. 
WeeUnshouee E. & M. Co . 

TrMk Orlnc1rn, 
Ra.llwa,y Traek-worlt Co. 

Tnrk, f.i-la.J Work 
N. Y. Swlt~h & Crotud ... Co 

TrMkl,.• Troll~y Ca" 
Brill C~ .• I. G" The 
Ill. Loul1 Ca.r Co. 

Tnrk, Sl)fl"l■ I Work 
Jl<othleh•m SI-N!I Co. 
Bud" OomPanT 

Onlumbl" Machine Wlla. & 
M. I. Co. 

Alllt!-Chl\lmen Mfr. Oo. 
WreUn,:hou•e E . & M. Co. 

Moton and O•nffl<tore._ !!eta 
AUl1-Chalmer1 Mir. I.JO. 
Genero\ Electric Co. 

&thlehem Steel Co. Prorr,i.,. and ,\ppe.rat111) 
Camerie S~l Co. lrrlnrton Vamlth 4" lne. 
Fo1ter Co.. L. B . Co. 

"Ramu,n A to:-c Corp. 
TTanor.r !!Irr Tit.It• .. > 
Tranefrr 'l'llhl,.. 

1Jotarmrn'1 S..11 
Brill Co .• J. G. 
F:tec. 8•mce Sup. Co. 
He,-,.ood-WILkefteld Co. 
St. Louis Car Oo. 
Wood Co .• Chu. N. 

Rall,.-.7 ra.,·lnr Ona.r,1■• Solderl"•• <lonoertor 
Slrel Frankel Connector Co. 

R~.!': ~'}~:,'~,_1r,'1,,~• srr;:~~tndbv~;:i.{•~lnt. 
Conwolldlllod Cor He•t. Cn. Cn. 
,v.,,.Unl'bou ■e E. & K. CG. SPN"lal Tratkworlt 

Jb\11 W"ldln,: Bl!lhltbmt Stttl Co. 
Ralh•&Y Tr&clt•worlt Co. Lorain Steel Oo. 

Am•rlean Brldn Co. 
TraMformrn 
Alll•-Chalm~n ],I 111. Co. 
Gt!ntta.l Electric Co. 
Wnt1nrhnt1M! E & :!I. Co. 

TrNMle. !lafot1, Stair. ('ar 
flt,i, 

, Morton Mrc. oa. 

Trollry Ba, .. 
Elee. Semee Sopplla 
Genera.I Electric C:O. 
More.JODN Brau " 

. Co. 
:SutUll Co~ R. D. 
Ohio Brau Co. 

Tt:'t~y ~ ~t:!"ta 
Nutta.11 Co.. R. D. 
Ohio Brau Co • 

Trollry 11110 ... 

t~~rS°"'E:1;:~:-~: 
WroUnchouae E. A M. 

TTolltY .)lat...-la.l. Ourll ... 
AndN1IOD. A. & I. lll. 

Mfr. Co. 
Elee. Ser-rice Soppll• 0o 
More.Jon• Brue 4" M 

Oo. 
Ohio Bru■ Co. 

Trnll•Y !-hoo 
Klllrr TroJS.y !'ihoa Co. 

Tx°~~!.ro:!..,ir~.:•bi-,;cl 
Co. 

TToll«-1 Whffl• a Hupe 
Xor&.JunH Bra.ae & llala 

Co. 
TroJ:fi,!\h••l ■ (!kw 

Troll17 Wire 
Amer. Electrleal Work• 
Amer. Steel & WIN Co. 
Ana.conda Ool>s- 11111. 
Brldrei,ort Bra.ae Co. 
KoeblUlw'I Soat Co .• I. ,..,..,.,., car 

Baldwin l..oN,maUn Wlr.a 
Berni■ Car Truc,lt Oo. 
BrlU Co" The I. O. 
Kt'Ou~nr- IUr. 

Oo. 
St. Loni• C■r Co. 

Ta,ylor EJec. Truck Co. 
Tllhlnc, l"rll•w a IIIMlt 

nulble ,·anotn 
lmnrtoa \"arullll & I 

Oo. 
Tllrbln,.., !11-

~~~al:l~rl~U~. "" 
w,.unrbouee :S. & M. 

Tllrbl- w.1 .... 
Allla-Chalmere )( 1r. "°· 

Tllr•UIN 
1:1..c. ~rrloe Sur,pllea Co 
~Y Mfr. Co~ Inc. 

Tllrulabl .. 
Amert- Brldce Co. 
\ahN 

Oblo nr... Co. 
WNtlnsbonea Tr. Br. Ce. 

\0■.r11l•hNI I••-- a ... 
Acme Wire Co. 
lmncion VllMll■h • 

Co. 
Vtntltatere. car 

l!rlll Co~ Tbe I. 0. 
::--111 Rr. Appltooce Co 
Nlcbol••Llntttn Oa. 
RaUway Utlllly Oo. 
!It. U.ul• Car Co. 

,,1r1nf'd ra.-lnr 11r1,11; 
National Pannr Brtck A-

w..i4NI Rall .,,,,nta 
Alumlno-Thttmlc Oorll. 
~~;, i~-.. ~~umal 
Railway Trark-wurtr 011 

WrldN11. rortabl• • 
F.lec. Ry. Imt>roT-1 
Obin Br»• Co. 
Rallw&J' TT■elt-worll 

W•ldlnr .._ .... 
A_,.t•• 

Alumlno-Tllf'rmle Oorl>. 
F.lec. Ry. lmpronaNl 
Grnf'ral IClf'Clrle Co. 
lntnn1llonal Oxyna Co 
Ohio n ...... Co. 
Railwa,y Tr■cll-wurll Co 
w .. unrh.,uae E. ,. M. 

w..a411111: lllHI 
F.lN-. Ry. lmprun'lllffll 
Rallwoy Tr!M!k-work Co 

WhN'I flaanl• I !'IN- P 
and WhN'I Oaa.r,l•l 

'lfbMI Pr-ea (BM 
T""III 

WhNol-. Car. n .. t Iron 
l'ffl>II Car Truok Co. 
e■.rn,,cl~ Stoel Co. 

WhHla. \\"ronsh\ fltffl 
eamm«- s,~, eo 

WhN'I•, Troll•1 
F.ll'C. Ry. Eqnlp-nl F.'1..-. SerT\c,e SnppllH 
r.en..,.al El...-trlc Co 
)fntt.Jonee Brat11 & JI 

Co. 
Nutla.11 Co.. R. D 
St11r Bra.. Work,. 

WhlollH. Air 
o..n...-.1 EIN'tric Co. 

~~~,n~~oe°z. & ll 0o 

'~:::.b~~~• !'Ion• Co~ I. A 
WI,... and C'abl,. 

Aml'r. El.....-trle,,I WM'II■ 
Amf'f". s1..-1 & m .... Ca 
.a.n.,•nn<la Cnpl)fr )lln. 00, 

Jlridror,on Br••• Ca. 
<Jrnf'f'al El...-tnc Co. 
K~r1,~ Jnrnlaltd Wire 

Cable Oo. 
Ollonlle Co 
~bllnr'• !Ion• C,,~ !:...,. 
S1<1. Under,:r-ound .,... 

~1 .. .,11nnoe E. A )(. 
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BUY BRUSHES 
MADE IN THE U. S. A. 

CARBON-GRAPHITE-MET AL 
MOTOR AND GENERATOR 

BRUSHES 
Meet every requirement 

Grade recommendations, based upon your 
individual requirements and operating condi
tions, made by experienced Brush Engineers, 
guarantee long life and perfect service. 

1//rite for Catalog B-3. 

I 
I 

THE UNITEgo~t1~ GRAPHITE I 
SAGINA w. MICHIGAN, u. s. A. I 

.i"IINIIIIIIIHNIIIIIIIIIIIIIIU11111"1flWIIIIIIIH1111HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIF. 

h the finest cord that science and akill can produce. 
Its wearing qu~lities are unsurpaued. 

FOR POSITIVE SATISFACTION ORDER 
SILVER LAKE 

If you are not familiar with the quality you will be 
aurprired at ita ENDURANCE and ECONOMY. 

R~·.·~;;;~··u·;;:·,·i:,':r~··co'M'PAIN~III 
CAR COMFORT WITH HEATERS I 
UTILITY REGULATORS E 

VENT ILA TORS i 
141•131 WMt 2241 M. Write for 1328 Broad....,. ; 

1 Chia.co, IlL Catalogue • Nl!W Yerk. N. Y. ~ 
..-..mtnn111111111111111111111111111111m11111111111m111111111111111111n11n1111111n11111m11111111111111111111n1111111111111?111111111111111111111111r. 

!IIIRUflUIIIIHlllllnllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
l !i 

1 For better Axles Specify i 
l "V ALSCO" I 
I E 
! HEAT TREATED CAR AXLES ~ 

I LACLEDE STEEL CO. I 
I Arcade Bldg. St. Louis, Mo. i 
~--.mmnt11n1Mffln111111111111111111111111111111111111111q1111111111111111111111111111n11111111111111111111111111111111111111m111111111111m1111111I 

i "Differ~nliaDIF.FEREN1Ti"AL 1CARS trmh." 

Standard on Fifty Railways for 
Track Maintenance Track Construction 
A,h Disposal Hauling Croutiea 
Placing Ballast Diaposal of Waste 
Coal Hauling Snow Disposal 

Concrete Materiala to the Joh 
Excavated Material to the Dump 

For Economy_ 
THE CLARK CONCRETE BREAKER 

THE DIFFERENTIAL BOTTOM DUMP CAR 
THE DIFFERENTIAL COMBINATION 
CAR-WHEEL TRUCK and TRACTOR 

THE DIFFERENTIAL STEEL CAR CO. 
Findlay, Ohio, U. S. A. ~ 

r'JlflllllllllllllllllHIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIJIIHIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII; 

l"'"""'"""'rmn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u1111111n11111111111,l 

M0:QEj0.NES 

)
"TIGER-BIWNZE" 

AXLE 
I AND ~MATU!lE 
. BEMINGS --- ~ 

Nol al»'a!JS lhe c.hec1pesl, bu{ ever 
/owes/ in ul!imale cos/ 

ii Ii 
I I 
~Htlllllllllfllllll'llll':11111111111111111111111111111m11111111•111111111111111111rn1111111mn11111111111111111111111111111111111111111111111111111111m111 
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ALPHABETICAL INDEX TO ADVERTISEi)IENTS 

Paire 

A 

Ajax Metal Co ....... .. ..... . 01 
Allison Co., J. E ••..•...••• , • -1:i 
Allla-Chalmern llllir. Co ...• , •. , 6ll 
Alumlno•Tbcrmlc Corp, •.••••• 56 
Amer. Brake Sho<' & Fdy. Co .. 01 
American Bridge Co .•.••••••. -15 
Amcrlcoo Car Co ......•. 3-1•3l, n:; 
Amerlean Electrlcol Work• •••• 5-1 
American S~I & Wire Co ...••• &:; 
Annconda Copper Mmlnr Co ..• :i-1 
And0l'IIOD Ml&', Co .. A. & • M .• r,-1 
Arcbbold•Brnd,r Co ... , ........ 45 
Assoclall'd Spicer Co. • • • . • . . • . 60 

II 

Babcock & Wilcox Co. • • • • • • . • M 
lfaldwln Locomollvc Work• ••• 53 
ll<-eler, John A .............. H 
D<-11 Lumber Co ••••••..•..••• 0-1 
ll<-mln Car Trurk Co ...•• , • • • • 30 
lkthlrhrm Slttl Co .•• , ••••.• .',j 

Dlbblno, J. Rowtnnd •..••••.. H 
Donney-Vrh•l•ire Tool Co .••••. i,8 
Drldircport Drna11 Co .. , .. : • . . . 2S 
Brill Co., The J. G ........ :J1.3;,, llj 
Ducbonnn & Lnynir Co111 ..•••• -1:; 
Dudo Co ••••..•.•••.•.•...•. ull 
Durenu or Comm. l-:ie<mum1t'11, 

Inc. . .................... -1.; 

C 

Cnmeron EIPClrlcnl 111 Ir. Co. • . 50 
Cnrnegjc, Steel Co. • . . . . • • • • . • :;o 
Chlllln.-worth Mlir. Co .••••••. 01 
Clovcland Fnro Ilox Co. . . . . . • . 58 
Collier, Inc., Barron G .• }'rout Covl'r 
Connolldatcd C11r F,·ndrr Co. • . . 20 
Conoolldalcd Cnr lle11lln1' Co. , • 17 

II 

D11y & Zlmmcrn11u111, Inc. , • , , H 
Dayton llfech, Ti<' Co .••...... , 5:J 
Dllfe~nll•l St<'cl C:u- Co., Tlw .. 03 

Electric }:11ulpuw111 Co. • . • • • • • 01 
Electric Jty, Equipment Co, ..• 5·1 
Elcc. Ry, lm11r0Hnwnl Co, •.• 50 
Eleclrlo Servlro SuppUe1 Co •. ::0.21 

P are 

"For Saleh Ad• . . . . . . . . . . • . • . 50 
Ford. lla,-on & Dnvu. . • . • • . • • • -1-1 
Fort PIii Sprlnr: & ;lllir. Co... . 01 
}'o•ler Co., In.-., I,. B ..••..•. 50 

G 

Garlord ::llotor TrU<'k Co. • . . • . 7 
Galrnn-Sl~al OU ro. . . . . . . . . . 41 
Gt-n,·rnl f:loctrlc Co .. -12, B:1rk Covrr 
Gilbert & Son•. B. F. Co., A .•. H 
Glob,• Tick<! Co •.• , • . . . . . • . . 30 
Uoh! Car llaattn.- & 1.1.-. Co .••• 58 

II 

llalr,Kllbum Co ....•••...•.. 58 
IIMkell!c, Ml,-. Co., ......••. , 58 
"llolp Wanlt'd" Ad• ..••.....• 60 
lll"fllphlll & Writ• •.••••..•• , -1 I 
lle7wood-Wllk,•n,•hl Co .•••.•. !IS 
llulnl, E11rleh.,rtl W •. , , •.. , , • -14 
llubbru-d & Co. . . , , ..• , . . • . . M 
ll7111an,::lllcb"'•I• Co. . . • • • . • .. • !HI 

ln,r,,•1'90ll·Uand Co ..•.••••...• 3S 
lnlcrnnllonnl Cr,,o, & C'oD•I. Co. •18 
1111,•mnlloai.l :\lo tor Co ... , ... M-11 
lnlttmnlionnl U.•rl•lrr Co., The, .;11 
lnt•·mallonnl S1, ... 1 n .. Co., The. 6 
ln·l...-1011 \"Kml•h & ln•ull\lor C\1. 67 

., 
J(l•:>k"'on. \\·n.1,,.r .•••••..•••• 41 
J.,andron, W, J, , ...•... , •... 01 
JohtHi•Prau Co .••••..••••••.. j,J 

John•o11 & Co., In<' .. J. R .••. ,. 0-1 
John•un Pnr,, lJox Co. • • . • • • • • &8 

K 

KrU7-Cooke to. . .••.• , • • • • • • -14 
Kerllo l11a. Wiro & Cable Co. . • 65 
Kuhlmnn Cnr Cn .••..•.• 34-35, c.; 

i1llllllllllllllllllllllllllflllllllllllllllllUIHltlllfffl1tlt'lllllfflllltnllllfflUHDllfflQtllUUIMINH&IIIH-W AUWWCWidfthiid:W 

I Northern CEDAR POLES Western 
j We iruarantee I ~ I i;~o~p~~;~~;u~~~~;;;tion• 
j Minneapolis, Minn. i 
JIIIIIIIIHllllllllllllllllllllllllfflllllllfflffllllllllllllllllllllllHHIIIIHlllltlllltlfflllllllttNllllllllll"""n11nr~11111n11Ma.AtiiiWSWU,'hi 

,. 
LaclNlr Slrcl Co . •••. .• , ••• ,., 63 
l.a,,p ln"ulator Co., Jn,.•. • . . . . . j" 

L,, Cnrboor Co ............... 01 
Lorain Slt-r.l Co, . . . . . . • . . . .. • • j:, 

:\leGraw,11111 llonk Co., lrw ...• -17 

McGulre-Cum.aunira Ml.-. Co .•• js 
Mlllrr Trolle7 Sh°" Co .....• ~?n.~7 
;\(Qr,,,JODH Bra .. & ;\lrlnl Co,. 03 
llonranlt,• Bru"h Co .• Jn(" .....• 61 
;\!orion lllr. Co ....••• , •••••. RI 

!', nrh<MI SJ ma I Co. • . • . . . . . . . &~ 
:."attonal Brak" Co.. • •••. 37, -13 

!'-•~1.:~,:•. :.•v•:~. -~~. ~'-~:. -161 
!'-auonnl l'oJ., Co............ 0 

Uall,..ay Tr.-,k,work Co ..•... 16 
ltallw&7 UIIIIIJ' Co. . • . • . . • . . • . 63 
ltamaI>O Alox Corp .. .. .. ..... 60 
IUche:r, Albert S ............ . H 
Hohl.11000 Co., Dwlrht I' . . . . . . . H 
lto<-bllnr'• Sona Cn .. John A .••• '.>-I 
UclOko Antomntl~ ll~,:le\('r Co .• 5 7 

,.. 

SI. Loul.A r•ar Co ..... 
~:,fctT Car Dt.,·h-t."'fj ro ...... !! -1 -25 

Samoo CunlaCl' Work• 61 
fa~raou & Poctt- r • I 
Sr:\l'Chll.-hl S.-ctlnn j(l 

Sha...-, llenrT :!II •••••••••••••• 5-1 
!'.'Mlclon Axlr & s , ,nnr Co .••. :,o 
She.-..·ln-W1U11 m• Cu .• lrw ..... 31 
s,tnr l.;,k.- Co.......... . • 03 
Sk&J'el llall flearl.11&" Co .•••.••. 83 
Smltb llr2it<'1" Co, l't.•h r .•.. : 07 
Suuthcn1. 'C7&lfTII" !tlfn Aun jl 
~lanJanl t:nderim,und Cable Co. :,4 

Satlomll Pnrum•Ul"' Co .. Inc •• !!'.!•:.!!t I Star Dr:lNI \ \"ork, • • • • • • •... tJ.3 
:-atton1I Jty, Api,llane,, Co, ... :,7 St,,,·,•11• & Wood. Jue• , , .•••... -1 1 
!'-rw York Tran•riorullon Co .. :ui !-lonr & Wet...t.-r ......•.•. 11, H 
:.~...- Ynrk S..-ltch & Cru..,lnll' Co . .;5 SIU•·kl {"o .• A· · • · · · · • • • ,. , , , 0t 
Xtchol"·Llutrm Co. • ....••.•. ;,7 
:,"orth••n• 'J\,xll• Tra•-tlon Co .. I'.!· I :i 
!'-ullall Co .• II D ••..... , • , .. :,'.! 

(I 

Ohio Bra. .. Co •... , .. , ••. ,18·111 
Okonllo Co .. Thr .•••..•••••• 67 
Onl', Jar II .•.... , .• , ..••.• H 
0-krl F..quti,n1.-n1 Co l',7 

I' 

1'3nrty1., Co. . . . • • . . . . • • • 67 
l'rn•7 lllr. Co., Inc........ 5t, 
l'o•lllono Wan It'd IIDd \"M'1lnl. • 5!1 
l'o,.·er Sp.'<'lall:r Co. • • • • • . • • • &6 

T 

Tr·u1" C'u 
Tool Strei Grar & 1'111lon Co 
Tran~1t F.,qulpmcwnt ru ..... 

l"nt,•er,,al l.ubrl ·•llnir Co.. . 
1·. S. Graphltl' c·o .. 

\\' 

"\'°nnt •• Ada. 

\\"a-on .)Iii:. Co, ..••....•• 
w .... unrhou"" El....:. & !11111', Co 

tl3 

~. ~. 1 1 15 

" 
\\'e•l'rh'OI! Traction Jlrake C > t 
\\1,Uc Ep'°. Corp. Th<' J. G H 

Rail .JoJnt Co ........ ~ •••••••• 5j ,n,.h Srn-lce. Thr P. J-A!w... . si ·~ 

lt:11lway Audit I,. Jmi,e,c,Oon Co. -&j. \\"ood Cu .• Cbu. ~-....... .:,1 

I_ CH~=~i~~<t~~~TH 
!!,emJ,..__Rlnll,._LJ1hl Weqlll I But lor Servlc-Ourablllt7 and 

5 Ecnnomy. Writ• Ua. 

I Chillingworth Mfg. Co. 
E Jrrat"'f City, N. J. 
~L-,-.--,11•■111w_11,.nw01a,.,a.,,m,n111•11aw111lffllm_www _______ n,.,. ... ,.,_,w,.,,,,,,.,.....-n.,, .. ____ _ 

" Axl e S l'JN'lnll•h !,loet, J!!GO" 
Addl'ell1 all )J aU l o ro11 0111.re nnx 11111, Rlohmonll, Va. 

CAR AXLES 
J . R. JOHNSON AND CO., INC. 

FORGED STEEL AXLES 
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Beaumont Convention Car 
Wins Public Approval 
\Vord comes from Beaumont, Texas, 
that the seven double-truck Birney 
Safety Cars recently built at the plant 
of the American Car Company have 
received the public's heartiest ap
proval. One car was placed on exhi
bition in the Interurban terminal in 
Beaumont and the public given the 
opportunity to inspect it thoroughly. 

This is the same type car shown by us at recent Atlantic 
City Convention. It measures 40 ft. 1 in. overall, seats 
48 passengers and weighs 28,500 lb. complete. Trucks 
are the Brill 77-E-1 type for low-level light-weight cars. 

~ THE J. G. BRILL COMPANY WI 
ffl PHILAOELPI-IIA. PA. ~ 
AME"ICAN CA" Co - G.C.KUHLMAN CA" Co. WASON MANF"'c Co. 

ST L-OUI ■ MO CL.CVC:1.-•NO . OJ,,110. SPRINCF'ICl.-0,MASS. 
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• 
General Electric Company 

Schenect,,dy, N. Y . 

513 

Lighter Weight in Fort Wayne 
Another installation where GE-264 Motors, K -Control with 

Line Breakers, and CP Compressors are proving successful. 

The Indiana Service Corporation. Fort Wayne, has in opera 

tion 15 cars. 31.000 lb. complete, with this equipment . 

, .... 




