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The alloy flows beneath the raised 
bronze &trip. 

[ike the ·p 
of a mi 
hand."" 

The bronze alloy flows beneath and grasps the 
raised strips of the bronze insert with the grip 
of a Mighty Hand - moulding itself into -

CTuc:'CHAM Pl ON" 
the New Westinghouse Trolley Ear 

The ultimate in strength, conductivity and hardness 
is obtained by using a specially developed alloy and a 
new process of permanent mould casting. Also, by the 
use of this special alloy in the cast portion of the ear, a 
reduction of 15 percent in weight is obtained, with a ten
sile strength of 80,000 pounds per sq. in. 

Numerous tests have been tried to tear apart the insert 
from the body, but to no avail. . 

8
.,,v1et•. 

Westinghouse Electric & Manufacturing Company ~ AERA 
East Pittsburgh Pennsylvania · 

Sain Office-, in AU Principal Citic-• of . ~ 

Wesifiiili.ou~ 



Electric Railway Journal 
(HAkLE~ ( iORllON, F..ditM 

Joall "· MILLH, Ju. 
Attlnr Men11ln1 Editor 

B■Nlr w. Br.ur■ 
Senior Editor 

Moaa111 BUCK 
En1Loeerln1 Editor 

CL& 81i:SCI!: W. SQOIJ:8 
GaOO.Glt J. ltlA.OMOJlJUT 
CLIJ'FODO A. F1oeT 
L. H. CHOR.OB. Chicago 
PAUL WOOT0~ Wuhlngloo 
A.LEI lfOC'-LLOM 

London, Eo1l1nd 

Lome F. STOLL 
Publlahlng Dlrect<>r 

McGRAW-HILL 
PUBLISHINO COMPANY, INC., 

Tenth A•e. at 38tb St .. 
New Ym-k, N. Y. 

Cable Addreaa "Mtdllnlst, N. Y." 
Joie■ H. Mcouw, Cbalrm■n of the 

Botrd 
MAI.COLI( Morn. Preddent 
l.&MIII H. MOOU:A.W. Ja .• 

\'lce4 Prea1dent end Tre11urer 
Eow,ao J. MKRIBN. Vice-President 
lhooll BBITTON. Vlce-P"re1ldent 
EOGift KOBAK, Vice-President 
B&ROLD w. MoGnAW, Vtce-Pre■ldeot 
C.H. TBOMPION, Secretary 
Naw You, District omce, US lbdl• 

IOn Are. 
WAflBJNOTON. N&ttonal PrHI Bu11d1ns 
CRIOAOO, r South Dearborn St. 
PRILAORLPBU., 1600 Arch St. 
CLE'fSLAJrft>, Ouardltn Building 
BT. Lon11. RPII Telephone Bulldln& 
8Jlf F'IUNCIOOQ, 883 Minion Str .. t 
LoNDON, 8 Douverte Street. IA'.ln<1on 

E. C. 4. 
Publhhera of 

Avtetton 
Etectrleal World 

American M1dJlnbt 
Eltttrlctl Merchandtdna 

En1tneertnr and Mtn1ng JoUTnal 
Ch11mleel and M11t1Uurgfcal Engtneerln1 

Ru1 Tnnsvorhtlnn Power 
C<lal Are Radio Retailing 

Endne:erlng New1-Record 
Jnrenlerla Internaclonel 

Construrtton M ethoda 
Food Industrfea 
Eleclrlcol West 

/Pabll,h,tl-/n Ban P'rondlco) 
Amerlun Alaehlnht--Eurooe1n Edltlon 

( P"blldetf In Loftdon) 
SUBSCRIPTION PRICES: United 
Stntes end Its P011eaalom1, Cenad1. 
lfu:lco end rather countrlea taking 
dnmeatlc p0stnge retes, $4 • yeer~ 
AJl other for2:l1n countrtu, $1 a 

rt::ed ~~:~;y, copint!~2dcen;:· ,,1::::d 
•IH!l m"tter, June 23. 1808, at the 
Pool Ol!lco, New Y<>rk, N. Y ., under 
Ibo act or Mtrch 3, 1878 . Printed 
In U. S. A. 

CopYrlrht, 1829, by 
McOnw-mn Publlablng Compony, Jiw. 

CHANGE OF ADDRESS 
8ub1ttlber1 ire requested to 11nd both 
the old tddre11 tnd the new addreu 
When they move to a new 1ddre.u. 
El..WCT!ltO RAILWAY JOURNAL II offl.clal 
eol'THpondent tn the United St.ates for 
Utllon Internationale de Tramway,. de 
Chemin, de fer d"lnterit local et do 
TnolJ)orte PubJfcs Automnbflea. 
Member A. B. P. Member A. B. C. 
Number of Cop!e, Printed, 8,000 

8 
1929 

Adnrtl•ln,r Jndn - AlphaMt• 
lea!, 34; Cw•IIINI, 30, 32, 34; 

S..r,hllr;hl, 28, 29 

Vol.73,No.12 Pages 461-498 

March 23, 1929 

In This Issue 
Editorials .......... . ...................... ...... .... .461 

Elaborate Shop and Yard Facilities Provided for Philadelphia 
Subway . . . . . . . . . . . . . . . . . . . ...................... 464 

Outstanding features of this new terminal are the architectural treat
ment of the buildings, the landscaping of the grounds, the flexible track 
arrangement and the array of modern machinery. 

Maintenance Problems with Mercury-Arc Rectifiers 
BY 0. l\L WARD 

The author relates some observations of the three mercury-arc rectifier 
substations installed at Milwaukee more than two years ago and tells 
how their operation has been improved by certain changes. 

.. 471 

Higher Speeds Effective in New Bedford ................... 475 
By adjusting the schedules on several lines to obtain higher schedule 
speeds the Union Street Railway has made its service more attractive 
and at the same time materially reduced its operating costs. 

Efficiency of Sand Drying Tested ......................... 479 
The results of extensive experiments of the Chicago Surface Lines, to 
determine the efficiency of its present method of drying as a basis for 
deciding between coal and gas as fuel, are reported. 

Rail Traffic 90 Per Cent in Car Advertising Carried to an 
European Cities ....•......... 474 Extreme .................. ... 482 

London Improves Cars to Increase · Asphaltum Not Advantageous for 
Earnings .................... 477 Car Floors .................. .482 

Illinois Association Meeting Well Practical Ideas for the Maintenance 
Atten ded .................... 478 Man ........................ 483 

Hydraulic Tower Trucks for Helpful Equipment from the 
Twin City Rapid Transit ....... 481 Manufacturers .............. .485 

News of the Industry ....... . ........... 486 

NEXT WEEK 
THE 

Annual Maintenance Number 
THE FIRST ISSUE OF 

ELECTRIC RAILWAY JOURNAL 

AS A MONTHLY 



ELECTRIC RAILWAY JOURNAL March 23, 1929 

~B-,"E TT E R RA I L, B ETTER TRANSPORTATION 

Straphanger 
Psychology 

~ ~The straphanger in a dirty, 
crowded, old-fashioned 

street car is not particularly 

interested in the_ fact that 

the same company operates 

attractive de luxe bus ser

vice on some other route. 

What he wants is good 

service on his own route;'' 

and-

the "backbone of good service is good 
track. No matter what else you do, you 
can give good service only on good track. 

Bulletins on 
these track 
improvers? 

3132-48 East Thompson Street, Philadelphia 
AGENTS 

Cheoter F. Gallor, 50 Church St., New Yoi:k 
Chae. N. Wood Co .. Booton · 
Eledrfcal Enarineering & Mff!'. C'<l., Plttsburl!'h 
H. F. McDermott, 208 S. La Salle St., ChJcal!'o 
P. W. Wood Railw&T Supply Co., New Orleans. La. 
Equipment & Engineering Co., London 
Frazar & Co., Japan 

"Ajax" El<-ctric Arc \Velcler 

BETTER RAIL, BETTER TRANSPORTATION 
®3177 
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Back They Come 
for More of the 
Same ........ . 

IT is easy to understand how 
any progressive overhead su

perintendent will give a product 
-such as the Marathon Ear-an 
opportunity to prove its claims in · 
actual service. But there is more 
to it than experiment and test 
when the repeat orders of these 
same superintendents plus orders 
from new users during 1928 ex
ceeded by 25 o/o the total purchases 
of Marathon Ears in 1927. There 
must be a reason. There is. The 
reason is contained in the Mara
thon Ear advantages continuous
ly pointed out. 

Five Points of Service 
These five points of service defi
nitely indicate the characteristics 
that hold the friends of Marathon 
Ears year after year. 
Easy Approach because lips are 
tapered to a knife edge at the tips 
and left heavy at the center. The 
wheel comes onto the ear gradu
ally because of this special shap
ing at the tips. 
Smooth Underrun by merging the 
special tip design and heavier 

Obi () 
,; NEW YORK CHICAGO 

PHILADELPHIA • 

ELECTRIC RAII:WAY JOURNAL 

Sectional view of Marathon Ear at the 
boa showing the extra thickness of 
the metal lipe, which adda thowiands 
of car pasaee to the life of the ear. 

section of the lips at the center. 
This provides a smooth passage 
for the wheel. 
Smooth wheel passage and ample 
metal in the lips Protect the Trol
ley Wire from wear or pounding. 
Correct Proportioning has put 
plenty of bronze in the Marathon 
Ear just where it is needed most 
-yet none for ~cessive weight 
or overbalancing. 

Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co., Limited 

Niagara Falls, Canada 
IOIZL 
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The combination of the four fea
tures outlined above with the sci
entifically controlled characteris
tics of O-B Bronze, puts the Extra 
Life in this Ear and in addition 
gives longer life to the trolley wire. 

Replacements and Line 
Breaks Reduced 

The reports of a test conducted 
by a large city property for 21 
months show that ear replace
ments with Marathon Ears in 
service were reduced to 500 per 
month as compared to an experi
ence ofl 4 70 per month with other 
trolley ears. Line breaks were 
reduced from 73 to 30 the first 
year. This is not an unusual rec
ord for it has since been equalled 
or bettered in many cities. 

300,000 Car Passes 
Per Ear 

This same report showed that 
Marathon Ears lasted three times 
as long as others, and that even 
after over 300,000 car passes had 
not been worn out. These figures 
are offered as a basis of compari
son with all other ears. Match 
them with your records-then in
vestigate Marathon Ears at once. 

rassCo,. PORCELAIN ~ INSULATORS 
UNE MATERIALS 

RAIL BONDS 
CAA EQUIPMENT 

MINING 
MATERIALS 

VALVES CLEVELAND 
LOS ANGELES 
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O ne of the cars to which Simplex 
Clasp Brakes have been applied 

ELECTRIC RAILWAY JOURNAL March 23, 1929 

SIMPLEX MULTIPLE UNIT 
CLASP BRAKES 

Railroads would not purchase 
passenger cars without "Simplex 
Clasp Brakes." 

Why not specify "Simplex Multi
ple Unit Motor and Trailer Truck 
Clasp Brakes" for Gas - Electric 
and Electric Cars. 

Send us your inquiries for infor
mation and designs. 

The mechanically correct Brake 
for a Modern Car. 

AMERICAN S'J'EEL FOUNDRIES 
NEWYORK CHICAGO ST.LOUIS 
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FARADAY 
means RELIABILITY 

in Car Signal Systems 
T ype FB 

Type CB 

T ype E 

No . 22181 Resistance Panel 
Type F 

:'Jo. 21022 Single Stroke Bell 

Faraday Signal Systems are made for every requirement
h_igh or low voltage ~ystems, buzzers, vibrating bells or 
smgle stroke bells, resistance panels, flush or surface type 
push buttons. 

They are not only a passenger convenience but a real help 
to car operators because they signal stops definitely. 

Faraday Signal Systems make a definite bid because ,Jf 
their R ELIA BI LITY and long service. You can't go 
wrong in installing them. 

No. 19587 Vibrating Bell 

No. 19403 Buzzer 

a Su,,t Es Co. 
Heme otnce anll manufacturing plant located 
I t l Tt'l and Cambria Strrets, Pnlladelpbl 1, 
Pa.: L.:i11trltt offices are l,,cated ttl 1 J 1 S rth 
Canal Strfiet, Chicago, Ill. and 50 ('hu;r'1 
Street. New York City. 

Branche,-Doucmu llldr., PJttaburih; 88 
Broad Stret!t, Boston: General Moton Uld1 .• 
Detroit; 316 N. Washington Ave,. Scnnton: 
Canadlan A~entt-L,ruan Tuhe & Suuply Com• 
pany, Ltll .. llontrul. Toronto, Y1ncouver, 
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CAR 
BARN 
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WESTINGHOUSE.-NATIO 

.Air COJJ?Pressor: 

Wherever there is a need 
for compressed air on 

street rail ,va y properties, 
Westinghouse-National com

pressors can and are being 
used. For every requirement

in po,ver house, car barn, shop, or 
on the right of ,vay-there is a suit

able type and size available ( ranging 
fro1n 3 to 700 cu. ft. displace1nent ). 

When you think co1npressed air for any 
purpose, think Westinghouse-National! 

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

'"QUALITY .MACHINES FOR QUALITY SERVICEi . 
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You wouldn't treat 
your new cars this way ••. 
of course not! It's absurd ! 

BUT is it any more absurd than pounding 
modern, luxurious, new cars over rails where 

every joint means a bum,p? 

How can the motorist-be lured from his rubber
tired, shock absorber equipped sedan, to ride on 
the finest trolley car in the world, if the track is 
bad? 

Think it over! 

Give the modem cars a chance to show what they 
really can do. 

THER.i.WT WELD THE RAILS AND ELIMINATE 
THE JOINTS. 

9 

METAL L Tt{E&MI~ COR,POR-ATIO_w? 
1').J) BR.9A DWAV , NEW YO~. N.V. ,. 

1'ITisBUltGH CHICAGO BOS'l'O!f SOUTH S.L."l FBA..'iCISCO TOBO:sTO 
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The H. 8c K. No. 900D 
Double Chair has brought 
street railway seating to the 
highest point of modem 
luxury and comfort. It is, 
however, but one of the 
many Hale 8c Kilburn styles 
developed to fulfill this 
function in all fields of 
transportation. 

ELECTRIC RAI LWAY JOURNAL March 23, 192S, 

~ HE COMFOR':rAEit:£ 
IN YOUR CAV_S er 

When a chair at home is too near the heat or too far from the 
light, it can easily be moved into proper relation. But the 
seats, lights, windows and heaters on a trolley car are in a 
fixed immovable Position. 

Once uncomfortable upon a car-always uncomfortable. 
It is necessary, therefore, to bring these factors into right 
relation at the start and a Hale & Kilburn seating engineer, 
working with you from the beginning of the design of the 
car, wfll assure the maximum degree of final comfort. 

We have half a century's experience to aid, not only in pro
viding the most practical arrangement of these comforts, but 
in providing the most practical and comfortable type of 
seat for every type of city and inter-city service. 

HALE & KILBURN SEATS 
"A Better Seat for Enry Type of Modern Transportation Ser11ice" 

HALE & KILBURN COMPANY 
General Offices and Works: 1800 Lehigh Avenue, Philadelphia 

SALES OFFICES 

Hale & Kilburn Co., Graybar Bldg .• New York W. L. Jefferies, Jr., Mutual Bldg., Richmond 
Hale & Kilburn Co., McCormick Bldg-., Cblcag-o w. D. Jenkina, Praetorian Bldg-., Dallas. Texa.11 
E A Thornwell, Candler Bldg .• Atlanta d 
Frank F. Bodler, 903 Monadnock Bldg., San Francisco H. M. Euler, 146 N. Sixth St., Portlan • Oreg-on 



When railroads first 
took to the air • • • • 

UTOMOBILES were unknown .•. and people tapped their fore
heads significantly when bold thinkers prophesied that some day 
men would fly. New York aid take to the air bybuildingthe"L", 

powered by small steam locomotives. 
Even at that date cars were warmed with apparatus made by the Gold 
Car Heating & Lighting Company. Then, as now, Gold equipment was 
supreme in the field. 
Ever since railways of the 70's replaced wood-burning stoves with 
Gold's first heater, the Gold Company has periodically introduced new 

and better ideas in car heating. This long and 

( 

successful experience is crystallized in today's · 
'!D!!<!!l advanced Gold heating equipment. 

-

There is a type of Gold apparatus for every variety 
L,a- of passenger coach, both in the steam and electric 

~ railroad fields. 
::--- Send for the GOLD catalog. Free upon request. 

19~9 

;---· . 

: I -~ --= 
'nlermoatat Switch 

No.1400 

Thermostat 
No. 1250 

Cros, Seat Type 
Electrlc Heater 

No. 406E 

Pa nel Type Electrlo 
Heater No, 414E 

COOD Af 
OLD CAR HEATING l & LIGHTING COMPANY \ ,uJ. D 

Bush Terminal Bldg. No. 2 . :"!"":'-~-- 220 36th St., Brooklyn, N. Y • 

n Canada: CANADIAN GOLD CAR HEATING & LIGHTI N G CO., LIMITED, 728 St. James St., Montreal 



Here All Steps Lead to One Goal 
... Multiplied Mileage 

In the coning operation-last of the "hot" operations
the Gary Wheel, having been forged, rolled and punched, 
is placed in the loose dies of a press, where sufficient 
pressure is exerted by the ram (also equipped with_ loose 
dies] to give the web the proper curvature, or "cone." 
Here minor variations in rotundity are also corrected . 
. . . . . . From wheel blank to finished product, the process of making 
Gary Wheels is a series of "steps" leading directly to Multiplied Mileage. 
The buyer receives the advantage of modern equipment, careful manu· 
facture and painstaking inspection, resulting in a superior type of wheel. 

Our whut e11gi11urs are at your service. 

]11 hmia ~tee 1 C!lnmpntty 
Subsidiary of United States Steel Corpotation 

<Aieneral (IJffins: 2118 £;nut~ l;n &nllt .&trtet 
(!;~tragn, 311innts 

G · 
WROUGHT 

y 
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&n !he Iron 

Circulating load pro .. 
vides the only practical 
means of handling 
heavy traffic· without 
blocking and conges
tion by the boarding 
and alighting passen-

gers. The adoption of 

this system calls for a 

new method of con

trolling doors-and 

this new method is 

treadle-ization. 

NATIONAL PNEUMATIC COMPANY 

CHICAGO 
618 McCormick Butlding 

ExerntiYe Office: Graybar Building, New York 
General Works: Rahway, New Jersey 

, MANUFACTURED IN TORONTO, CANADA, BY 
Railway & Power Engineering Corp.. Ltd. 

PHILADELPIDA 
1010 Colonial Trust Building 

13 
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ctt1sit1el~,Bridgeporf Product 
C ~ «pHOXO-ELECTRIC... the peer-(9 le,-,- contact wire. i;: exdmiveh-

clamp,-. can be made from this alloy 
and give the utmo;:t ;:ati;:faction. 

,, 

a product of the Bridgeport Bra,·,. 
Company. Devdope1l in 1896 and 
perfeeted twe-r tlw pa,t 30 year$. it i;: 
known ·round the world. 

··Phouo-Eleetric .. bronze allo,· ha, 
over three time,- the life of· hard 
drawn copper eont;1ct wire.;:. It ha;: 
temile 5trength approaching that of 
steel. All al'Ce,,-orie;: of overhead 
con;:truction. ,-uch a;: bolts and 

··Phono-Eleetric.. ;:pan wire;. are 
110\\· available and provide the ;:ame 
e1.•onomie,- over ;:teel ;:pan, that 
•·Phono-Ele<"tric·· trolle~· wire gi,·es 
oYer copper. 

-Phono-Eleetric·· i;: more than an 
alloy. It i;: a material produced by 
highly spe1.·i:1lized manufacturing 
qualities. ~end to headqn:uter;: for 
full. authentic fact.;:. 

Ph El t • 11 Bro n ze A ll oy · ono- ec r1c TROLLEY &SPAN WIRE 

BRIDGEPORT BRASS COMPANY General Offices. East Main St .. BRI DGEPORT. CONN. 
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Where quick stops 
are the rule-

15 

How about your wheels? 

Flashing traffic lights, whistles, stop 
signals necessitate frequent braking and 
short stops. T he wheels and axles of 
modern cars must absorb the punish
ment and deliver their full mileage. 

"Standard" Wheels and Axles are 
standard on modern cars. 

Rolled 
Steel 

Wheels 

Armatuu 
Shafts 

Axles 
and 

Springs 

"FOR EVERY 
1YPEOFCAR 

I N EVERY 
1YPE OF 
SERYICE" 

STANDARD STEEL 
WORKS COMPANY 

PH ILADELPHIA, PA. 
BKA.._CH OFFICES: 

CHICAGO !'l"EW YORK PORTLA.'"D PITTS!ll."P.CH 
ST. LOUIS H OUSTOS RJCHMO~"D SA. .. ntAXClSCX> 

1l"ORKS: &,"R.,R~L PA.. 
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Thousands of shuffling feet daily test 
this light weight car flooring* 

THE heaviest passenger traffic in 
the world-the wear and weight 

of the crowds that daily travel in the 
subways of New York and Boston
could be safely supported by Johns
Manville Truss Plate Car Flooring. 

Greater Strength - Lighter Weight -

Longer Life 

Johns-Manville Car Flooring not 
only meets the severest passenger 
car requirements, but reauces the 
weight of steel car flooring about 25%. Fig
ured conservatively, this means a saving of 
1000 lbs. on the average car floor weighing 
about 5000 lbs. The power saved in hauling 
this unnecessary dead weight will actually pay 
for the Boor in a very few years. 

"Truss Plate" is made of two sheets of 22 U.S.S. gauge, copp,r. 
bearing steel which are braced agaiost each other in parallel planes 
through the medium of staggered rows of oval cones pressed into 
the sheet. This construction forms a continuous series of trusses 
which provide the greatest mecbanicalstrengcb with the least weight. 
"Truss Plate" may be applied to any car construction either directly 
or over the steel floor plate. or, where this plate is eliminated, can 

Although lighter in weight than any 
other car flooring,J-M Car Flooring 
contains almost twice as much steel 
and has 4 times the bracing stiffness 
of any other car floor construction. 
J-M Car Flooring consists of "Truss 
Plate," a copper-bearing steel sub
flooring and Masticoke, a wearing 
surface with an asphalt base. 

J-M Car Flooring can be installed 
at a cost no greater than other types. 
It is both fireproof and water-proof 
and has high insulating efficiency. 

Every car builder and every railroad official 
concerned with keeping down his costs on 
passenger rolling stock should have a copy of 
our booklet which gives the complete story of 
J•M Car Flooring. The coupon will bring it 
to you promptly. 

be accured directly 10 the center. side and traoS\'erse sills. 
The Masticoke wearing surface of this J.l\f Car Flooriog is of 

asphalt composition. light in weight, durable, easy to apply and 
repair. Due to its tough, resilient structure, Masticoke will not 
crack nor split under impact, nor will vibration or car-weave affect 
it. Masticoke has a non-skid surface, is sanitary and odorless and 
is furnished in dark gray and six attractive colors. 

Masticoke is being applied o'Ver hundreds of old wood floors in traction cars and buses 

JOHNS-MANVILLE CORPORATION 

mlJohns-Manville 
SERVICE TO RAI~OADS 

New York. Chicago, Oeveland, Saa Francisco, Toronto 
{Brancb,s in all largt cities} 

Please send me your free booklet "Reducing the ••1eii,:h1 of car 
flooring." 

Nam~ ............................................ ........... .. . 

Company ................. .................................... . 
R-11&-3 

Addrtts ..................................................... .. 
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Slip-Proof 

Miss-Proof 

Self-Cleaning 

Time-Proof 

Weather-Proof 

All-Steel 

ELECTRIC RAILWAY JOURNAL 

Two dominating considerations point 
the way to your adoption of these 
all-steel safety steps: 

Passenger Safety against the all
too-frequent '.'step accidents" which 
may result in costly damage claims. 

Operatin g Economy resulting from 
the elimination of all car step mainte
nance and a lower cost of car 
cleaning. 

Let us send Bulletin 2D28. 

IRVING IRON WORKS GD . 
LONG ISLAND CITY. N.Y. U.S A. 

E9tablished in 1902 
SALES Ol"irlCll:15 IN ALL PRINCIPAL CITIES 

S•• Your Telephone 9ook For Locel Addre■■ 

17 
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ELECTRIC RAILWAY 

SERVICE AND 

COLLIER SERVICE 
BRING THE BUYERS 

TO MARKET ,, 
(, 

Car Card .Advertising 
.Almost £,ve,ywhere I 
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• 

YORK CITY 

Jfa rc/1 23, 1 
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"Going Goodrich 
enabled us to make more profits,'' 

says L. SIMMONS, 
Manager of a Grand Rapids, Mich., Trucking Company 

Ten new Whippet bodies ride on a Silvert;,wn equipped truck-trailer owned by 
the Service Trucking Co. of Grand Rapids, Michigan, between Grand Rapids 

and the Whippet plant at Toledo, Ohio 

ODIES for Whippet automobiles are 
made in Grand Rapids, Michigan. 

he Service Trucking Co. delivers them 
loads of eight, nine and ten to the 

oledo, Ohio, assembling plant with a 
eet of Silvertown tire-equipped trucks 
nd trailers. 
"With the passing of the year 1928," 
·tes L. Simmons, Manager of the Serv

e Trucking Company, "we find we 
ave many things to look back upon 
hich gave us considerable pleasure and 

bled us to make more profit. 

"One of the things that has proven 
very profitable is the use of Goodrich 
Truck and Bus Tires on the greater part 
of our fleet of 115 trailer trucks. As you 
know, it is essential for our drivers to 
keep their trucks in service without de
lay. Our trucks and trailers, which on an 
average carry nine bodies on a 200-mile 
trip from here to Toledo, must keep 
traveling so as to permit of efficiency in 
operating the trucks as well as the ful
fillment of our promise to deliver auto
mobile bodies on time. 

fleet of five truck-trailers Goodrich equipped 
oaded with forty-five automobile bodies ready to 

eet a regular schedule between the body works and 
the automobile factory 

.,a. Goodrich 

The "weter•cured," etretch
matched cord, twin-b&aded Silver
town H&avy Duty Cord Tir& ••• 

for Truck•, Bu4ea end TrlUler• 

"Prior to going Goodrich we were using 
various brands of tires, some of which 
were good and some not so good. Gener
ally speaking, our drivers found many 
delays occasioned because of flat tires, 
some of which were defective and some 
injured. 

"It is a pleasure to be able to tell you 
that since using Goodrich, we have prac
tically eliminated road delays with the 
exception of those that come from a tire 
which has been run so many thousands 
of miles that it is worn out. We have 
fewer injuries and literally no hold ups 
because of defective merchandise. Our 
drivers are all very pleased and so are we. 

"Mileages range from 30,000 to 75,000 
per tire." 

When you buy truck tires specify 
Goodrich Silvertowns. 

• • • 
The B. F. Goodrich Rubber Company, 
Akron, Ohio, Established 1870, Pacific 
Goodrich Rubber Co., Los Angeles, 
Calif. In Canada: Canadian Goodrich 
Co., Kitchener, Ont. 

HEAVY DUTY SILVER TOWNS 
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7he G E-265 :Railway Motor 

Bl original orders,..,3280motot 
89 repeat orders,..,4270motor 

7otal-7550motor. 
Operators' appreciation of the GE-265 motor is 
shown by the fact that 81 original purchases 
involving 3280 motors have prompted 89 additional 
purchases, bringing the total to 7550 motors. 

The City of Detroit, for example, has added seven 
times to its original 200 motors, until it now has 
1764 motors. The Georgia Railway and Power 
Company has added ten times to the original 
equipments; and the United Electric Railway of 
Providence, six. 

Such appreciation on the part of these large 
operators is due to the unsurpassed performance 
of GE-265 motors. 
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GENERAL ELECTRIC 
GENERAL ELECTRIC COMPANY, SCHENECTADY. N. Y., SALES OFFICES IN ALL PRINCIPAL CITII 
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Looking to the Future 

SPEAKING a short time ago before the public utili
ties committee of the Philadelphia Chamber of Com

merce, and more recently before the Boston Chamber of 
Commerce, General V-.7. ,v. Atterbury, president of the 
Pennsylvania Railroad, expressed a far-sighted view of 
the country's transportation problems that is worthy of 
more than passing attention on the part of local trans
portation men. It is in the fact that General Atterbury 
seems to recognize, particularly in his Philadelphia ad
dress, the close relation that exists between the develop
ment of railroad terminals and the local transportation 
facilities of a large city that his remarks are of greatest 
interest to readers of the JOURNAL. 

As a matter of fact, it becomes increasingly evident 
that one of the major factors, if not the most important 
single problem in planning for the present and future 
of the country's long-distance rail carriers, is that pre
sented by the terminal situation in large cities. In its 
physical aspects alone, terminal planning presents to the 
railroads, as well as to large communities themselves, 
many serious and highly controversial problems. But 
when viewed from the standpoint of economics, and par
ticularly when considered in combination with the eco
nomic problems of local transit, the situation becomes 
complicated indeed. In his Philadelphia address General 
Atterbury dealt primarily with a conception of a SO
year transportation program for the Pennsylvania Rail
road. But he also advanced the idea of co-ordination of 
all forms of transit in the city as a means of utilizing 
most efficiently all facilities now available or to be con
structed in the future. 

At first this may seem merely a recognition by a steam 
ruad man of a principle which the local transportation 
industry has set up for some time as fundamental. But 
it is easily possible to attach far broader significance to 
General Atterbury's remarks than may seem evident on 
the face of things. It seems worthy of note that this pub
lic discussion of the community transportation situation 
by a man who occupies a place in the public eye and in 
railroad circles as prominent as does the president of 
the Pennsylvania Railroad, follows an intensive study 
of the whole terminal situation in the entire area lying 
between Philadelphia and New York. Furthermore, it 
follows closely on the announcement of a $100,000,000 
electrification program in this area resulting from these 
studies, which is designed to meet the transportation 
requirements of a New York metropolitan area expected 
to contain 30,000,000 people by 1950, and to extend 
from New Brunswick on the west well out on Long 
Island on the east. 

In addition to all of this, about the same time that 
General Atterbury was speaking in the east, there came 
the announcement from Oeveland that the Van Swerin
gens are engaged in developing in that city a combined 

terminal and community transportation project which is 
to include the Cleveland Railway and future rapid transit 
lines, as well as the trunk-line railroad terminal plan 
which they originally undertook to work out. When 
these facts are taken together they indicate an approach 
to the idea of co-ordination of community transit which 
transcends in its extent any ordinary conception of re
cent years. 

Most significant of all, therefore, is the evidence here 
indicated of the way in which present-day railroad plan-. 
ners are looking at the terminal transportation situation. 
Even on the face of things, the projects in the New York 
and Cleveland areas are gigantic in proportions and dar
ing in their conception-in keeping with the modern 
tempo of business and industrial development of the 
country. But, in addition, they seem to go further than 
the railroad man has been inclined to go in the past, in 
recognizing the relation between transportation within a 
community, the development of the community itself, 
and consequently the terminal problem of the railroads. 

Whether or not this attention to intra-community 
transportation· on the part of the railroads will be accom
panied by recognition of certain basic economic principles 
that have been established after long and in some cases 
disastrous experience, remains to be seen. Present indi
cations and railroad precedents, however, do not point 
in that direction. The question that may be expected to 
loom up with increasing importance in the future, if 
railroads undertake to play a major part in community 
transportation, is that of whether rights-of-way for local 
transit facilities should be or can be financed with private 
funds. To attempt to do so is a step in the wrong di
rection, for it is a step away from the principle that local 
transit rights-of-way of a city constitute merely special
ized forms of streets for the movement of its citizens and 

· should be financed by assessment against the property 
benefited by their construction. 

Public Relations-Plus 

SEVERAL weeks ago in a large Southern city the 
t..... Chamber of Commerce was preparing to elect a new 
board of directors. Among the names under considera
tion was that of the public relations official of the local 
railway. The president of the company was already a 
member of the board and his re-election was a foregone 
conclusion. This meant two votes for the railway interest 
in addition to a much coveted honor for the young public 
relations man. 

In the meantime, however, officials of a civic club 
which had never had any representation on the board 
sought recognition. An appeal was made to the electric 
railway president by the secretary of the club. Without 
a minute's hesitation the railway official, one of its most 
valuable members, offered his place on the board, hut 
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the publicity man heard of this and promptly said that if 
there was any "stepping down" he was going to do it. 
The net result was the election of a member of the civic 
club to replace the publicity official. 

The story does not end here, however. Another claim 
for representation equally as just then came up. This 
from one of the largest railroads in the country which 
had its general offices in the city and employs thousands 
of workers in its shops. Again the electric railway 
president offered to resign. The sequel to this was the 
election to the board of the railroad executive and the 
elevation of the electric railway president to the post of 
vice-president of the Chamber. )'his meant, of course, 
the loss of voting power by the man chosen to represent 
the electric railway. 

Recognition of this disposition of the electric railway 
men to efface themselves is best expressed perhaps by the 
letter written to the publicity man by the secretary of 
the civic club, who said : "The good will shown by you 
and other officials of this company is one that makes us 
all feel proud to live in a community where there are so 
many broadminded men and men that are willing to 
sacrifice personal ambitions and honor for the benefit of 
the community and to the end that they are always 
willing to do what is right and fair, regardless of their 
interests." If the man who received this letter were to 
admit that it warmed the cockles of his heart, that cer
tainly would be nothing against him. 

N ot a Job for Amateurs 

/\ DVERTISING constitutes one of the electric rail
.Il.. way's major means of reaching the public. It is 
generally agreed that a properly conducted advertising 
program wins rides and creates public good will. When 
guided by experienced hands, such publicity plays an 
important and essential part in the conduct of a public 
transportation business under present-day competitive 
conditions. 

Recent advertising campaigns by a number of electric 
railways in this country and Canada, as outlined in last 
week's issue of ELECTRIC RAILWAY JOURNAL, indicate 
remarkable development in this field. The Portland 
Electric Power Company some time ago completed an ex
tensive newspaper campaign, selling the company's serv
ice, at the same time celebrating the property's twentieth . 
anniversary. Service and safety were featured throughout 
the entire campaign, these features being linked with the 
growth of the company during the past twenty years. 
The Kansas City Public Service Company recently con
cluded an advertising series with an ad paid for by the 
employees, featuring a creed expressing the employee's 
duty to the public. 

The Montreal Tramways devised an unusual means 
of awakening the interest of Montreal's citizens to his
toric and interesting points in and near Montreal, and 
has furnished authentic and accurate information that 
would be appreciated by visitors to the city. The British 
Columbia Electric Railway has conducted an extensive 
educational campaign through poster advertising. The 
New York State Railways has used newspapers exten
sively to discuss with the public its policies and plans. 
These and many other companies operating local trans
portation systems have presented their messages clearly, 
simply and frankly and have displayed striking ingenuity 
in winning the attention and the interest of the public. 

Of even greater significance, however, is the fact, as 

indicated by recent campaigns, that electric railways are 
fast learning that poorly-executed advertising is not only 
of little value but may actually become seriously harmful 
in its effect on the public. Current advertising shows, 
on the whole, a wholesome absence of the plaintive or 
complaining type of "poverty" copy which only recently 
was too often found in electric railway advertising. 
Typical r<;!cent electric railway advertising attracts atten
tion, induces constructive thinking and avoids criticism. 
These features indicate the work of experts, not ama
teurs. They emphasize the fact that the inexperienced 
have no more place in the management of electric railway 
advertising than they have in the management of an 
electric railway itself. 

Duplicate T racks Dilute Service 

EXAl\UNATION c_>f the routes of street railway com
panies in many cities discloses an evil which is far 

too common, and toward the correction of which rela
tively little has been done. This is best described as 
surplus or duplicate trackage near the centers of cities, 
resulting in many instances from competitive co1;1struc
tion during the promotional days of the industry. It is 
likewise far too common in these cities to find the needs 
of large sections of outlying territory inadequately served 
with public transportation, due to the fact that financial 
resources are drained by the necessity for running un
profitable duplicate service on streets sometimes only a 
block or two apart. 

This situation holds back the progress of an entire 
property. In the first place it becomes necessary to main
tain many miles of unnecessary track and paving. But 
even more important from the standpoint of the effect 
upon earnings, this condition is frequently found to re
sult in a dilution of traffic to the point where headways 
are excessive. The net result is that there are several 
lines in close proximity, serving the same general resi
dential section and running into the same general business 
district, on all of which the service is unattractive because 
of long headways between cars. 

During the past several months the importance of fre
quent headways as a factor in attracting riding has been 
strikingly demonstrated. One of the most outstanding 
examples of this is in Chicago, where despite the general 
trend in the industry toward a more and more unfavor
able load factor, the Chicago Surface Lines has been able 
to build up off-peak riding through greater frequency 
of service during those hours. The relative importance 
of speed and headway as factors in winning increased 
business is difficult of determination, but it is quite 
probable that• under certain conditions the importance 
of frequency cannot be over-stressed. 

A recent experiment by a railway in a medium-sized 
city throws into sharp relief the situation resulting from 
unnecessary duplication of lines in the same territory. 
On this property one of two such lines was changed to 
one-man operation and the service increased by a large 
percentage. On the parallel line the former service was 
retained. As a consequence of the cut in headway on 
the one-man line, there was a large immediate increase 
in revenue and in the revenue per car-mile operated. At 
the same time there was a drop in revenue on the parallel 
line which had not been changed. Observations made in 
the district soon disclosed that in many instances pas
sengers were walking several blocks, crossi11g the line 
which maintained its former headways, and patronizing 
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the line two blocks away which offered frequent service. 
In other words, they were willing to walk two extra 
blocks to the line on which they were sure to get a car 
with little waiting, rather than to take their chartces on 
waiting for a car to come on the line which was closer 
to their homes. 

Thus it seems more than probable that needless dupli
cation of lines in many cities is causing dilution of service 
which tends to drive away much-needed revenue. Of 
course there is usually serious objection from property 
owners and business people on the affected streets, to 
the elimination of existing tracks, even though the line 
is proved to be a needless and unjustified duplication. 
For some strange reason, property owners and business 
men assume the right to demand retention of a car line 
though they have for many years been deaf to its diffi
culties, and contribute not a penny toward its revenues. 
The reason is, of course, quite clear. They recognize 
the property value that is created by the existence of a 
permanent transportation line in the street. Perhaps -a 
new line of attack is necessary. If the surplus trackage 
is of such value to them, why not propose that they 
purchase this track from the railway on the condition 
that service will be maintained? The possibilities result
ing from acceptance of such a proposal provide an inter
esting field for speculation. 

"Horse-Car Days" 

CONTRIBUTING to the American Mercury seems to 
h_a~e become a habit with Raymond L. Tompkins of 

the Umted·Railways & Electric Company, Baltimore, Md. 
This time Mr. Tompkins is in no way captious. His 
subject is "Horse-Car Days." It does not seem possible 
that Mr. Tompkins could have drawn much on his own 
recollection for the facts he sets down. He is too young 
for that. And the facts are too multifarious for him to 
have been an observer of ·any considerable number of 
them. But again he proves himself to be an able 
raconteur. 

Many men still living were witnesses to some of the 
events he recounts. In fact, any number of such men 
could be named. They are practical fellows, and while 
discarded horse cars may be difficufi to find, as Henry 
Ford learned during his recent search for a museum 
specimen, there are still a few of them tucked away here 
and there. And there are some that are not tucked. 
True, they may not be exactly horse cars, but they are 
still in service, more's the pity. 

It would be reasonable to wager that Tom Minary, 
octogenarian, who in his day could flick flies off a horse's 
ears with a whip along with the best of them, has an old 
~o:se car stowed away somewhere in Louisville. Unlikely 
1s 1t that from the recollection of Horace Lowry, son of 
the late Tom Lowry, has faded the picture of the early 
struggles in the Flour City. Many who are still alive 
can recall the dreadful epidemic of epizootic of which 
Mr. Tompkins writes. And there are many who recall 
the proceedings of the first street railway convention 
with its topics so remote from the subjects that are dis
cussed today. The veterinary and the horseshoer have 
:given way to the engineer and the economist, but the 
problem of making a cent go as far as it will is even 
more acute today than it was in the horse-car days. 
Those were the days when a nickel had real purchasing 
power. 

There is no occasion to take issue with Mr. Tomp-

kins. He has done a good job. In fact, the period about 
wh_ich he writes seems but yesterday to many transpor
tation men. And the list of men still in the industry who 
are able to recall them is a long one. Fondly as they 
may recollect the happy days of long ago the oldest of 
the Old Guard must admit that the progress of the local 
tran_si:ortation industry in the past 45 years has made 
remm1scences of the first convention but a memory 
indeed. 

A Sound Demand for Revision of Fares 

MILWAUKEE can afford to deal liberally with its 
railway in the matter of fares. The company has 

dealt generously with the city. It has anticipated the 
city transportation requirements. Not only has it ·kept 
up the city lines to a high degree of perfection, but it 
has co-ordinated bus operation with them and has planned 
suburban transit on a liberal scale designed to anticipate 
the future growth of Milwaukee as a metropolis. All 
that the company asks is that the Railroad Commission 
shall fix boundaries of a single-fare area and adopt rates 
which would put the city and suburban transportation 
system on a self-supporting basis. Certainly, this is rea
sonable. 

The Milwaukee company's investment in its railway 
has increased from $16,694,409 in 1920 to $28,263,980 
in 1928. Not in any year since 1920 has the company 
earned an adequate return on its investment in the rail
way. Where there have been deficits from railway opera
tion, they have been made up from the revenues of the 
electric department. Economically, this is an anomalous 
situation. The promise of the company is that if stand
ards of service and rates of fare to be prescribed are so 
calculated that they will yield an increased return upon 
the railway and bus service, the company will reduce 
electric rates by an amount not Jess than the estimated 
increase in railway revenue. Present fares are 7 cents 
with transfer, and eight tokens for SO cents. 

The whole matter is before the commission because 
of the demand for an extension of the single-fare limits 
to include former North Milwaukee, now a part of Mil
waukee. To meet this demand would eliminate zone 
fares on that line. The position of the company is that 
the zone system of fares is most fair and equitable. It 
regards this as tenable economically. 

Like nearly every other American city, Milwaukee has 
suffered because of the need of keeping available for serv
ice equipment to meet the occasional peaks in traffic. This 
necessitates a large amount of money being tied up in 
equipment over and above that required to carry the regu
lar load. For instance, in January of this year from 
50,000 to 70,000 more casual riders were carried on cer
tain days than in a similar month last year. The posi
tion of the company is that under present rates regular 
riders are discriminated against. The feeling is the 
occasional rider should pay a fare higher than that of 
the regular patron, and that the regular riders should 
pay the minimum rate that is possible. This is sound. 
It will be interesting to review the basis on which the 
commission disposes of this matter, since that decision 
will probably involve not only the regulatory body's idea 
of fairness to the railway, but also of fairness to the 
frequent and the occasional user of the transportation 
service. It is an old question, this one of the demand 
for extension of fare limits, but apparently each time it 
arises it must be_~et~}ed a.n~_: _______ "'_,__-.:.. 
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Views of the 
Fem Rock Terminal Yard 

and Shops 
of the 

Broad Street Subway, 
Philadelphia 

ELEc;_TRIC RAILWAY JOURNAL 

Above-The architectural detai l of the en
trance building with its limestone trim, polishe::l 
granite base, doorway fixtures and grille work is 
typical of the attention paid to the design of all 
the buildings. At right-Eleven storage tracks 
are located on the north side of the general 
repair building, and land is available for four
teen more. This view, taken during construc
tion, shows the white porcelain insulators before 
the contact rails were laid. Below-The land
scaping of the area in front of the main buildin6 
makes the terminal very distinctive. 

V ol.73, N o.12 



Elaborate 

hop and Yard Facilities 
Provided for Philadelphia Subway 

Fem Rock terminal is conveniently located at north.end of 
Broad Street subway. Architectural treatment of buildings, 
landscaping of grounds, flexible track arrangement and an 
array of modem machinery are the outstanding features 

. . 
Aero s..,of<:• Corporatlo~, nuo4elp~la 

rial view of the Fern Rock terminal yard and shops showing the general layout of the buildings and tracks. The inspection shop is 
at the left and the main repair building at its right. Note also the portals, the entrance building, the storage building at the rear, 
the two track loops, the steam railroad connection, the road encircling the main building, the floodlight towers at each corner and 
the steel and concrete fence which encloses the area 

This article is the fourth and last of a series, de
scribing tlze new Broad Street subway in Philadelphia. 
The first, published 011 Feb. 9, showed tile relation of 
the subway to the existing and f11t11re transit facilities 
of the city, and gave operating and cm1str11ction 
details. The second article, in the Feb. 23 iss11e, 
described the 150 cars bought by the city, and the 
third, published on March 9, _qave details of the power 
distribution and signal systems.-EDITOR. 

ARHOUSING and maintenance facilities for the 
new Broad Street subway, designed and built by 
the Department of City Transit of Philadelphia 

1d being operated by the Philadelphia Rapid Transit 
ompany, are provided at the extreme north end of the 
e. The terminal, known as the Fern Rock yard and 
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shops, was constructed and equipped at great cost and is 
outstanding in many respects. The architectural treat
ment of the buildings and the landscaping of the grounds 
were carefully detaiied and the resulting appearance is 
unusually attractive for a car shop. The terminal is 
made even more distinctive on account of the flexible 
track arrangement for the yard and shops, the large num
ber of modern machines and tools, and the provisions 
made for expansion. 

ADVANTAGES OF THE SITE SELECTED 

The site selected for the storage yard and shops is 
bounded by Chew Street, Nedra Avenue, Marvine Street 
and the Reading Railroad right-of-way, and embraces an 
area of approximately 32 acres. Its nearness to Broad 
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Street, the favorable topography and the adjoining rail
road made the site particularly suited for the terminal. 
\\Tith the exception of a few houses on the northern 
front, the track was totally undeveloped, with no streets 
opened through it, although the city's street p)an pro
vided for five north and south streets and one east and 
west street. running through the property. It was decided 
to divert Eleventh Street so as to skirt the western part 
of the tract, to arrange the yard grade so that another 
st reet could be opened beneath the tract when necessary, 
and to remove the others from the street plan. The plot 

to the subway through the two Grange Avenue portals 
which are located within the yard. By this arrangemen 
ample space was left between the two parts for the sh 
buildings and other necessary storage area. The genera 
plan of track and buildings is shown in an accompanying 
illustration. 

The initial track arrangement includes eleven storag< 
tracks on the north side of the plot and five on 
south side, all stub ended. In addition, there are fiv< 
tracks which pass through the inspection shop and whid 
are joined at the rear to a track which circles around tht 
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Complete track and building layout of the Fern Rock Terminal, showing the flexible track arrangement and the various depa 
and shops within the buildings 

required a fill on the east end, the spoil from the subway 
excavation being used for this purpose. 

The terminal facilities include a shop for the periodic 
inspection of all cars operating from this yard ; the gen
eral repair shop for overhauling and repairing all cars 
operating on the Broad Street subway, or that may 
operate on its future txtensions, tributaries and connect
ing lines; an open track storage for cars when not in use; 
a storage building and yard space for materials used in 
maintenance of permanent way, buildings, station equip
ment, etc. ; and a steam railroad connection for the receipt 
and shipment of freight. 

STOltAGE TRACKS ACCESSIBLE FROM 

• SUBWAY AND SHOPS 

Convenient and direct access to all storage tracks and 
to the inspection and repair shops was sought for and 
attained in the yard design. The plan selected divides 
the storage yard into two parts, one on the north side of 
the plot and one on the south side, each equally accessible 

' 

rear of the general repair shop. This track has a 
on the north side which goes to the transfer table 
way in the general repair shop, and also a branch to 
Reading Railroad spur. Another track, between the 
eral repair shop and inspection shop, has a siding w 
goes through the south end of the transfer table rum 
and also joins the circling track at the rear. A s 
track, which passes through the storage building, j 
the north and south storage yards. It is possible to 
a train completely around the shop, as a loop track wi 
the portals has been provided. 

The initial track installation provides storage for 
proximately 165 cars. The ultimate development of 
yard area, which has been kept free of all poles and o 
head wires, will permit the storage of about 450 
Land is available on the north side of the plot for f 
teen additional tracks, and on the south side for ei 
tracks. 

Entrance for automobiles, trucks and other vehicle 
made over a driveway, entering from the west end of 
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ard, as shown 111 the diagram of the terminal. The 
riveway encircles the repair shop, thereby avoiding 
rossing any tracks except the spurs which enter the 
epair shop. 

BUILDINGS DESIGNED FOR A RESIDENTIAL 

NEIGHBORHOOD 

The yard and shops are in a purely residential district 
nd the buildings were designed and the plot landscaped 
o add, rather than detract, from the neighborhood. The 
esult can best be judged by studying the architectural 
reatment of the buildings, and the general effect in the 
ccompanying illustrations. The entrance building, which 
s typical, shows the close attention to detail that was paid 
n the design. The pearl gray tapestry brick construe
ion with white limestone trim, the diamond pattern 
11 the panel over the doorway, the specially designed 
artouche in this panel, the polished granite base, the 
ron gates in the doorway, the iron grille work in the 
1arrow windows on each side of the doorway, the im-

sing gateway fixtures, the general shape of the building 
ith its two wings, the walls projected to the driveway 

ntrances and the iron gates for the driveway, all con
ribute to the pleasing effect obtained. A harmonizing 
reatment is given the general repair building and the 
nspection shop also, as may be seen in the views of 
hese buildings. The pattern was not confined to the 
ronts of the buildings, but was continued on the sides 
nd rears. The area immediately in front of the gen
ral repair shop has driveways and a semi-circular 
awn with si9ewalks passing around the lawn to the 
oot of a stairway leading to the entrance building. 
he remainder of the area is tapered to these sidewalks 
nd also has a lawn. A flagpole in the semi-circular plot, 
ogether with shrubbery and trees, carefully located, adds 
o the general effect. The portals and retaining walls 
re in white, and harmonize with the sidewalks and stair
rny. The entire terminal area has been cleared of un-
1ecessary material and graded to give a pleasing appear
nce. An iron and concrete fence, in keeping with the 
eneral architectural plan, surrounds the entire area. The 
mpleted yard, with its fence, graded track areas and 
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The terminal yard is located 
at the extreme north end 
of the Broad Street sub
way. The administration 
building, north of the 
Olney Avenue station, is 
also shown on this map 

harmonizing building de- . 
signs, may be seen m the 
aerial view. 

L ONG INSPECTION SHOP 

The usual frequency of 
mspection requires that 5.3 
per cent of the total num

"ber of cars pass through 
the inspection shop each 24 
hours. Maximum service · 
from the equipment de
mands that the largest pos
sible number of cars be made 
available for rush hour pe
riods, and as inspections can 
usually be made in several 
hours, they can be made be
tween the morning and 
evening rush periods. To 
this end the inspection shop 
was made long enough to 
accommodate a full train, 
and each track connected for 
entrance or exit at either 
end. It is not expected that 
during the first few years of 
operation the trains will ex
ceed six cars, and the in
spection shop was built to 
accommodate trains of this 
length, with provision made 
for further extensions to ac
commodate eight-car trains. 

The building has five in
spection tracks, spaced 18 
ft. between center lines to 
provide ample working space 
between the cars. All tracks 

are built over pits, with the floor between tracks depressed 
1 ft. below the head of the rail. Double-folding doors, 
motor operated, are installed at both the front and the 

Five tracks extend the full length of the inspection shop, which is long enough to accommodate six-car trains. The tracks are spaced 
on 18--ft. centers, giving adequate room for the workmen 
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rear of the building, each track having its individual doors. 
The machinery required in this shop is housed in an 
offset along the south side, which also provides for oil 
storage, general storage, work benches, office space and 
locker rooms for the men assigned to this building. 

ARRANGEMENT OF SHOPS IN GENERAL 

REPAIR BUILDING 

The plan of the general repair shop embodies the use 
of a car transfer table to move cars into and out of the 
shop and to move cars and trucks to the various depart
ments during the course of repairing, overhauling and 
painting. The building is approximately 360 ft. by 
380 ft., with an L extension along the south side, 36x 
160 ft. The transfer table travels 397 ft. across the entire 
width of the building and sufficiently beyond each side 
for the connections to the yard tracks. T he wheel and 
axle, machine, truck, arc-welding and forge shops are 
located on the west or front side of the transfer table 

runway, with the motor, armature and bearing depa 
ments on the second floor, over the machine and wh 
shops. On the rear or east side of the runway are loca 
the jacking, battery, electric, air-brake, overhaul, cahin 
sheet metal, washing and paint shops. 

The shops are so arranged in the building that a 
can be completely overhauled with a minimum of ha 
dling. Cars entering the shop are moved by the trans 
table to the jacking shop, where the bodies are lifted 
20-ton cranes and the trucks removed. T he trucks t 
are taken to the shop on the opposite side of the trans 
table runway, where they are dismantled. The mot 
are hoisted to the second floor by a high overhead c 
operating over a well and are repaired on this floor. 
separate shop for the armatures and another for t 
bearings further divide this repair work. 

Adjoining the truck shop are the wheel and axle, m 
chine, arc-welding and forge shops, in which the tru 
repairing and overhauling are completed. \Vhen t 

Shop Equipment Installed in the Fern Rock Shops of the 
Broad Street Subway, Philadelphia 

Truck Shop 
◄ cranes-) S-ton. single hoiat, floor-opcr.. • 

ated, 33 It. 51 in. apan............... Box Crane &: Hoist Corp. 

Wh<'el and Axil' Shop 
J wheel press-600-ton.. . . . . . . . . . . . . . . . Chambersburg Engineeriog Co. 
J car wheel borer-48-in... . . . . . . . . . . . . . Niles-Bement-Pond Co. 
J combination journal and axle lathe. . . . Niles-Bement-Pond Co. 
J axle grinder--1 4 in. x 96 in....... . ... Norton Grinding Co. 
I wheel lathe-No. 2........... . . . ... .. Niles-Bement-Pond Co. 
J hoist-2-ton... . . . . . . . . . . . . . . . . . . . . . . Box Crane &: Hoist Corp. 
I ule otraightening preas-200-ton . . . . . . Chambersburg Engineering Co. 
J two wheel grinder-IS in. x 3 in. . . .... Hisey-Wolf !llanufacturing Co. 
J axle teoting tank-3 It . x 3 It. x IO rt .,. • 
J heater !or teoting tank-gas fired, 5-hp. B-Lio·e Boiler Co. 

lllachlnl' Shop 
J crane-5-ton, oingle hoist, floor-operated, 

I 8 It. 9 in. •pan . ... . . . . . . . . . . . . . . . . . Box Crane &: Hoist Corp. 
1 oemi-universal turret lathe No. 1. . . .... Acme Machine Tool Co. 
I engine latbe-16 in. x 10 It.. ... . .... . Monarch Machine Tool Co. 
I engine latbe-20 in. x 16 rt. . . . . . . . . . . '.\Ionarch lllacbine Tool Co. 
J engine Jathe-24 in. x 14 It.. .. .... ... !llonarch Machine Tool Co. 
1 drill presa-15-in.............. ... . . . . W. 1''. &: J. Barnes Co. 
J drill press-21-in. . . . . . . . . . . . . . . . . . . . W. 1''. &: J. Barnes Co. 
I radial drill-5-lt................. . .. . Carleton !llachine Tool Co. 
I universal milling machine-No. 3..... . Cincinnati Milling Machine Co. 
I crank sbaper-24-in... . . . . . . . . . . . . . . . Gould &: Eberhardt 
I two wheel grinder-14 in. x 2! in...... Hisey-Wolf Manufacturing Co. 
I bolt threading machine-2-in.... . . . . . . Acme Machinery Co. 
I hack sa w-6-in, .....•.......... , . . . . Peer le•• Machine Co. 

l\fachlne Shop Too l Room 
I tool room lathe-16 in. x 8 It.......... !ltonarcb Machine Tool Co. 
I drill grinder-No. 51........... . ..... Ohver Instrument Co. 
I universal tool grinder-No. 2.... . .... Norton Grinding Co. 

Forge and Welding Shops 
3 down-dralt lorges... . . . • . . . . . . . . . . . . Champion Blower &: Forge Co. 
I mechanical •ledge... . . . . . . . . . . . . . . . . . Chambersburg Engineering Co. 
I binder-Model D, 8-in. . ............. J. R. Kerlin Co. 
I combination punch and obear-No. 20. Heney Pels &: Co., Inc. 
l ~!~t~~'.".~ ~~~'.".~r_--:--_s_o_o_ I.~·::::::::: :hambersburg Engineering Co. 

I fitting plate ..•. • • • • • • • • • • • • • · · · • · · · · • 
I stock rack ..... , ... , • • • • • • · · · · · · · · · · 
3 anvils-175-lb ............... : .... _... Paragon 
1 air compressor--500 cu.It., atra1ght hne, 

with 100-bp. synchronous motor....... lnger_soll-Rand Co .. 
I electrical welding outfit............... Westmghouse Electric&: Mlg, Co. 

!Uotor Shop 
J crane-S-ton, Pingle boiat, cage-operated, 

37 ft. 7 in. span,... . . . . . . . • . . . . • . . . . Box Crane &: Hoist Corp. 
J crane-S-ton, single boiet, floor~perated, 

37 It. 7 in. span ..•.. , ..... ,....... . . Box Crane & Hoist Corp. 
1 engine Jathe-20 in. x JO It.......... . ll!onarcb !llacbine Tool Co. 
J drill prees-15-in............ . .. . ..... W . F. &: J. Barne• Co. 
I two wheel grinder-14 in. x 2! in. ... . .. Hisey-Woll .Manulacturing Co. 
I armature st.orage rack.. . . . . . . . . . . . . . . • 
J armature extractor.. . . . . . . . . . . . . . . . . . * 
I lye tank-3 ft . x 3 It. x 6 ft. . . . . . . . . . . • 
I pinion tank-3 It. x 3 It. x ◄ It . .... .. . • 
2 boilera-ga• fired, 5-bp.. . . . . . . . . . . . . . B-Line Boiler Co. 
I vertical broaching press-30-ton... .. . • Chambersburg Engineering Co. 
1 transl er truck-3-ton. . .... . . . . . . . . . . . Eaoton Car &: Construction Co. 

Armature Shop 
1 dust arrester..... . . . . . . . . . . . . . . . . . . . r•nghorn Corp. 
J cleaning cabinet .. , .. - - , • • • • , • • • • • • • • 
I two wheel grinder-14 in. x 2! in...... Hisey-Woll :llanulacturing Co. 
I engine lathe-Hin. x 12 rt........... I\Ionarch Machine Tool Co. 
I horizontal press-300-ton ... , . . . . . . . . . Chambersburg Engineering Co. 
6 armatnre stande-Pecrleso type A.. . . . . Electric Service Supplies Co. 

I commutator •lotter-No. 204 257....... General Electric Co. 
I universal armature machine-Peerless 

No. 48623 ...•. , ...... , . • ,.,....... . Electric Service Supplie• Co. 
I mica ohear.. . . . . . . . . . . . . . . . . . . . . . . . . Electric Service Supplies Co. 
I bar bender-Segur No. 45636..... . .. . Electric Service Supplies Co. 
I kinker vise .......•... , . , .. , . . . . . . . . Electric Service Supplies Co. 
I wire skinner ........... , . . . . . . . . . . . . . Electric Service Supplies Co. 
I coil winder-Browning. . . . . . . . . . . . . . . :II utual Foundry &: :ll achinery Cu. 
I ,.;re reel rack-Browning .. , ... ,..... . :\l utual Foundry&: l\Iachinery Co 
I coil opreader-30-in ....... , . . ,,. ... .. :\lutual Foundry&: :Machinery Co. 
2 coil taping machines .... ,... ......... Electric Service Supplies Co. 
I electric bake oven.. . . . . . . . . . . . . . . . . . . Electric Service Supplies Co. 
I dip pond............ . . .. . ........... • 
5 transrer trucks-3-ton.. .............. Easton Car & Construction Co. 

n earing ~hop 
◄ babbitt pots-500 lb . . ....... ........ Weotinghouae Electric&: :llfg. Co. 
I tin pot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . General Electric Co. 
I lye tank-3 It. x 3 It. x 4 It. .... ..... . • 
I noiler-gas fired, 5-hp.. • . . . . . . . . . . . . . D-Line Boiler Co. 

Jacking Shop 
4 craneo-20-ton, double hoist, floor-

operated, 33 rt. 5! in. opan...... . . . . . Dax Crane&: Hoist Corp. 
Ilallcry Repair Shop 

I water still-gas fired, 2¾ gal........... F. J. Stokes Machine Co. 
1 cap sink............................ * 
I battery charging outfit............... Electric Products Co. 

Alr-Ilrakl' Shop 
I boiler-gas fired, 5-hp ..... . .. , . . . . . . . D-Lioe Boiler Co. 
I lye tank-3 It. x 3 It. x 6 It........... • 
I two wheel grinder--14 in. x 2! in...... Hisey-Wolf lllanulacturing Co. 
I valve fini~hing machine-Foster....... t-peci_al Bolt Corp .. 
1 valve testmg rack........ . . . . . . . . . . . . \\ estmghouse Tractmn Brake Co. 
I drill press-IS-in.................... W. F. &: J. Barnes Co. 
I piJ?• threading machi!]e-2-in. .. . . .... Bignall & Keeler.l\Iachine Works 
1 ho1ot-l-ton, monora1l........ . . . . • . . . Box Crane &: Hoist Corp. 

Pallern and Wood Shop 
I oilotone tool grinder ............ , , . . . . Oliver !llaebinery Co. 
2 electric glue pots .••.•..•...... , . . . . . . Oliver !llacbinery Co. 
I carpenter'• bench .. , .. , . , , . , . , , , . . . . . Oliver Machinery Co. 
I P":tternmak~r•• bench.. . . . . . . . . . . . . . . Oliver I\Iacninery Co. 
I Jmnter-16-m ..... , ... ,............. Oliver Machinery Co. 
I trimming knife-No. 2............... Oliver !ltacbinery Co. 

: g:~~r.~~~3n~~-~~~~~ ~~-- ~. '-~ '.~-.-:: gu;:~ ~f:~~i::g 8~: 
I cut-off saw-16-in., straight line....... Oliver !llachinery Co. 
I variety saw-1 ◄-in., obaltleso.......... Oli..-er !ll achinery Co. 

Sheet !\lelal Shop 
I drill press-15-in.................... W. F. &: J. Barnes Co, 
I two wheel grinder-I ◄ in. x 2! in...... Hisey-Woll !llanulacturing Co. 
I gap (!Uncb-j-in ... ,................. ~ia~ara ~1achine &: Tool W<_>rb 
I bending brake-8-lt.................. Drets &: Krump Manulactunna 
I forming roll-8-lt................ . ... ~iagars Machine&: Tool Works 
I squaring abear--8-lt............... . .. N'iagara ~lacbine &: T ool Works 

General Equipment 
I tranefer table-75-ton................ •Box Crane&: Hoist Corp. 
I freight elevator-8,000-lb.,storeroom to 

ba•ement... . . . • . . . . . . . . . . . . . . . . . . . . Otis Elevator Co. 
I freight elevator-8,000-lb., wheel and 

axle obop to motor obop .......... . .. . 
I elevating hand truck-3,500-lb ....... . 
I storage battery lilt truck-◄.000-lb ... . . 
I storage battery lilt truck-2,000-lb ... . 
I storage battery crane truck-3,000-lb .. 
12 skid platlorms-33 in. x 48 in ....... . 

Otis Elevator Co. 
Le,.is Shepard Co. 
Baker-Rsulang Co. 
Wright Hibbard I.E. T. Co. 
Baker-Raulang Co. 
Stuebing Cowan Co. 

2 oil storage cabinets-6-tank, 120 gal. 
each, No. 6 ◄ ...... , ... , ...... ,...... S. F. Bowser&: Co., Inc. 
•Designed by the Department of City Transit, Philadelphia. 
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.. 
Interior of the general repair shop, showing a portion of the machine shop in the foreground and the truck repair section beyond 

rucks are fully assembled again they are returned to the 
acking-up shop and placed under the car bodies. T he 
ars then progress from this department along the east 
alf of the building, passing from the jacking shop to 
he overhaul, car-washing and paint shops, in turn . T he 
1iscellaneous repair departments on this side, conven
ntly located 'to the main departments, are the battery 

epair shop, the electric shop, the air-brake shop, the 
abinet and upholstery shops and the sheet metal shop. 
Vhen completed the car is again run onto the transfer 
ahle and moved to one of the spurs leaving the building. 

SHOPS Co111PLETELY EQUIPPED 

Repairing and overhauling are simpli fied by the array 
lf modern machines and tool s in the various departments. 
I\ li st of the more important ones is given in the table 
r,n page 468. T he jacking-up shop has four 20-ton. 
louble-hoist, floor-operated cranes, each with a span of 
3 ft. 5½ in. T he transfer table was sp~cially designed 
or this building and is 67 ft. in length, operating 111 a 
iay with a clear span of 84 ft. The table operates on 

four rails and is so designed as to give a depth of pit 
of 19 in. that does not obstruct the movement of work
men across it. The table is designed for a live load of 
150,000 lb., permitting the handling of the largest capac
ity freight cars in the delivery of car wheels, brake shoes 
and other heavy supplies. 

The truck shop, which is 78x216 ft., has twelve tracks, 
all but one having pits. Two of these tracks are ex
tended into the wheel and axle shop. They are inter
sected by a long track, extending the full length of and 
beyond the truck shop and are joined to it by turntables. 
The wheel and axle shop is equipped with a 600-ton wheel 
press, a 48-in. car wheel borer, a combination journal 
and axle lathe, an axle grinder, a wheel lathe, a 200-ton 
axle-straightening press and a two-wheel grinder. 

The forge and arc-welding shops have a track which 
extends from the transfer table runway to the machine 
shop. The track is joined also to the long track parallel
ing the truck shop by a turntable. The equipment of 
these two shops includes three down-draft forges, a 
mechanical sledge, a combination punch and shear, an 

ast or rear section of the general repair building, wi th t he transfer table runway in the foreground. At the left may be seen the jack
ing shop in the center the battery repair and e lectrica l sh ops, and at the right a portion of the overhaul department 
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800-lb. single-frame hammer, three anvils, an air com
pressor system and an electrical welding outfit. 

In the machine shop are found numerous lathes, drill 
presses and other machines. The tool room adjoining 
this shop has a lathe, a drill grinder and a tool grinder. 
The equipment is just as complete in all the other de
partments. The motor, armature, bearing, battery, elec
tric, air-brake, cabinet and sheet metal shops all have the 
necessary machines for repairing the cars efficiently. 
Throughout the building a. number of special machines 
and other equipment have been installed. Among these 
are a mctal working machine, an armature extractor, a 
sand blaster, a large wheel lathe, vaporproof lamps and 
fireproof doors, these lamps and doors being used in the 
paint shop. 

Ample storeroom facilities are provided on the main 
floor and in the basement of the L extension. The gen-

volts from the Louden Street substation. A 13,2 
bus structure, located in a transformer room in the 
eral repair shop, contains electrically-operated switc 
equipment for the lighting and power transformers. 
lighting transformer is a 200-kva., three-phase, 13, 
550-volt unit, and feeds a lighting transfer switch on 
main switchboard. Individual switches control the r 
ing for the various sections of the shop buildings, 
entrance building, and the tower floodlights in the 

The lighting feeders through the shop buildings 
yard are three-phase, 550-vort, and at various 
single-phase, 550/250/125-volt transformers are 
nected to this line. The secondaries of these trans£ 
ers are connected to lighting cabinets that control 
lighting circuits. The intensity of the general lighti11 
the shop buildings is approximately 4 foot-candles. 

Three single-phase, 200-kva., 13,200/550-volt 
formers supply the shop power. 
secondaries are connected directl 
the main switchboard which con 
the switches and breakers for the 
and crane feeders. Two panel 
this board are for 600-volt, di 
current feeders for the transfer t 
and for overhead trolleys used 
moving the cars in the shop buildi 

The power feeders from the 
switchboard feed several large 
chines and cutout panels Iocat 
various places in the shop build 
for feeding the smaller machi 
Each machine has the necessary 
pensators, controls and safety swit 
to safeguard the operators. 

The administration building has quarters for the trainmen and operating 
staff of the system 

A direct-current switchboard i 
cated in the inspection shop for 

era) storeroom is connected with the main floor and the 
basement storeroom by ramps. Individual rooms are set 
aside for oil and paint. and all other materials are sys
tematically stored in numerous bins and racks. This 
extension also has a wood mill, a heating plant, and 
an incinerator for burning the refuse collected from the 
subway stations, as well as waste materials from the shop. 
Several sub-storerooms are located throughout the build
ings, to serve the individual departments. 

The shops have a number of locker rooms for the 
employees, all conveniently located, and in the front of 
the main building is a large instruction room. Ample 
office s~ace also is provided in this building. 

The portion of the shop to the west or front of the 
transfer 'table runway will not be expanded, partly be
cause of the building arrangement selected and partly 
because the greater p01tion of machinery required for 
the maintenance of the initial equipment of cars is suffi
cient to care for a much larger number. However, addi
tional capacity in the jacking shop, overhaul bay, paint 
room, etc., can be provided when needed by extending the 
main building to the east. The general repair shop can 
be expanded to care for more than 600 cars if necessary. 

The storage building at the rear of the general repair 
building is intended for storing maintenance-of-way 
materials, primarily. It has an office and three tool 
rooms, and is equipped with an overhead traveling crane. 
The building measures 80x140 ft., and has ample room 
for storing the rails, special work and other materials. 
- Power for the Fern Rock terminal is supplied at 13,200 

control of the overhead trolleys in 
building. The total connected lighting load for the 
and shops is approximately 180 kva., and the total 
nected power load approximately 450 kva. 

At each of the four corners of the yard is locate 
80-ft. tower on which floodlights are mountet!. In 
tion, five floodlights are mounted on the roof of the 
trance building to illuminate the front of the buildin 
night. \Vith these four towers and the lights on 
entrance building, the entire terminal is brilliantly i 
minated at night, with a minimum of shadows. Thi 
1,000-watt and fifteen 500-watt lamps are used for 
floodlighting. The 550-volt feeders to the towers 
connected through magnetic switches on the main swi 
board, and these magnetic switches are controlled f 
the entrance building, making it possible to light any 
of the towers from this building. 

The five story administration building at the co 
of Broad and Grange Streets is built on the roof of 
subway, with 2½ stories belO\v the ground level. It 
a polished granite and limestone base, pearl gray s 
glaze brick walls, limestone trim and terra cotta o 
mentation and cornice. The upper floors house 
administrative and operating staffs of the city-built 
way-elevated system. Provision has been made for 
trainmen. The receiver's department for handling 
receipts is in the basement. while the lower floors 
used for locker rooms and small shops. For the 
venience of trainmen there is an underground pas 
600 ft. long on the roof of the subway connecting ~ 
the Olney Avenue station. 



Exte~ior of Nemahbin rectifier substation, showing at left the sheet-iron housing for load-shifting resistor!> ' 

·Maintenance Problems with 

Mercury-Arc Rectifiers 
Three rectifier substations of the Milwaukee Electric 
Railway & Light Company are among the first fully
automatic installations for railway service in this country 

By 0. M. Ward 
Superintendent of Operation The Milwaukee Electric Railway & Light Company 

Milwaukee, Wis. 

OR APPROXIi\1A TELY two years three fully
automatic 550-kw., 600-volt mercury-arc rectifier 
substations, located at Nemahbin, Oconomowoc and 

ipersville, have been in service on the l\Iilwaukee
atertown internrban line of The Milwaukee Electric 

ailway & Light Company, a route which serves an im
ortant farming district to the northwest of ).1ilwaukee. 
he substations in which they are installed are about 
5 miles apart, and are all connected through 600-
lt trolley feeders of the interurban line, which also 
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are fed by manually-operated rotary-converter sta
tions. The company also has a number of rotary-con
,·erter substations on other interurban lines which carry 
approximately the same peaks and deliver about the same 
annual output. 

The original rectifier installations did not include load
limiting or load-shifting resistors. Difficulties experi
enced in these substations under sustained peak loads 
made the addition of such equipment necessary; its in
stallation was completed late in 1927 and has materially 
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J'gafe--

-------------8'-4"·····-·---·· 

closes when the load decreases to a 
proximately 1,000 amp. The resisto 
located outside the substation buil 
ings, are protected from the weath 
by sheet steel coverings, open at t 
bottom. The equipment is accessib 
for inspection and repairs: trouble 
the resistors cannot be transferred 
other station equipment, and the h 
dissipated by them does not affect 
temperatures of the transformer a 
rectifier. 

WATER CIRCL"LATING SYSTE:-1 Us 
The rectifier stations have se 

contained cooling systems, because 
regular water supply is availab 
\Vater is circulated by a rnotor-d ri\· 

~h Transformer 
Z6,400V. fot 484, 

iaE(LU!.~':,_ ..Pl!J:b 

26,400 volf line !,l'ecfifier. if Z6,400'1./IIOV r-·i" rr'~r 
I Vm~m. Toav,<ilia,:y 
·, rd~ equ,pmenf 

11 
). i~'!(t,-,,g J resistor 

~--t + 
jj:.;. n 

Venf/lafor, 

!ll} ~? 
(l-2 '3-i,-, ~J 
One-line diagram of e lectri

cal connections for 550 
kw. mercury-arc rectifier 
units 

/)omper --- ., 

lr'"1rlh-----r---,---, I f , 

L..~==t:::-:....... -~;./ 
pump through the water jacket sur 
rounding the tube tank and through 
radiator of the automotive type. Th 
cooling system is at one end of th 
station. A motor-driven fan force 
air drawn into the room at the oppo 
site end past the step-down trans 
former and rectifier. through the radi 
ator, and finally discharges it outsid 
the building. A non-fn;eze soluti01 
of water and high-grade alcohol i 
used in the cooling system during th 
winter, the air-circulating fan bein,,, 
taken out of service. Fan, radiator 

G round plan and elevation through typical automatic substation on the M ilwaukee
Watertown line, showing rectifier and auxiliary equipment 

improved the operation. \Vithout the load-limiting re
sistors the higher current demands put the stations off 
the line, resulting in very poor trolley voltage in the 
vicinity, with a corresponding reduction in possible train 
speeds. \Vith the load-limiting resistors inserted in the 
feeder circuit, a station is never disconnected from the 
line and a fairly good trolley voltage can be maintained 
during high-demand periods. 

Three-car trains starting near a substation may im
pose a demand of 3.000 to 3,500 amp. The load-shifting 
resistor used is a one-step type, that is, all of the resist
ance is cut in or ·cut out at once. The resistor shunting 
breaker opens when the demand reaches 1,800 amp. and 

and pump are grounded, necessitatin,,, 
the use of distilled water with a non-conducting, non
freeze solution, such as alcohol. to prevent electrolytic: 
action. Insulation of the radiator and pump has been 
under consideration, but it was decided that it would 
introduce a hazard. The equipment was arranged with 
the idea of keeping building size at a minimum. and there 
is not sufficient space to guard properly an ungrounded 
fan and radiator. Some difficulty has been encountered 
from corrosion in the water pipes and water jacket. It 
has been partially overcome by use of condensed water 
with an alkaline tendencv. Caustic soda is added to dis
tilled water to give a cor{centration of about five parts of 
sodium hydrate per million. A pH indicator (hydrogen 
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Cooling fan, radiator and water pump are immediately adjacent 
to the rectifier unit in Nemahbin substation 

ion concentration-being a measure of acidity or alkalin
ity) is used to measure the quality of the water. With 
the above solution a pH 9 is secured. 

The water system is open to the atmosphere, admit
ting sufficient oxygen to cause some corrosion. Experi
ments are being made, using water of greater alkalinity. 
The water is tested and treated occasionally, but the work 
has not been followed up long enough yet to reach con
clusions as to its effectiveness. Naturally, there is a limit 
to the alkalipity which can be used without materially in
creasing the conductivity of the water. It may be neces
sary to install an oxygen extraction breather on the 
water system opening to the atmosphere. Present ex
perience indicates that the water jacket must be painted 
onct a year because of the corrosion. Inasmuch as to 
paint the 'Yater jacket the tube tank must be raised out 
of the outer shell, considerable time is needed. In the 
future a redesign of equipment arrangement may make 
it possible to do work of this character without moving 
the rectifier off its insulators. 

To prevent iron rust clogging the water pipes, a trap 
Watertown .,,_ 

Subsfafion 
Pi rsville . 

edifier subsfaf,on 

~"l'l:::'lJ1>stafion 
Milwaukee Beech 

\..a,---M-ca-:-'t> .. ua..., Waukesho 
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Wes'I Allis 
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Subsfafion · St. Martins 

Mukw~~~~o / 
Suhstav 

t~tT"lY J 
Suhsfaf,on 

,,,------+-Sub
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Pipersville, Oconomowoc and Nemahbin rectifier stations are 
located on the Milwaukee-Watertown interurban line, while 
Chamberlain, Wind Lake and Waterford rotary-converter sub
stations supply power to the East Troy and Burlington lines 

Interior of Pipersville rectifier substation. At the extreme left is 
a part of the self-contained water cooling system 

has been installed in the cooling system. This trap con
sists of a pipe tee connected in the water pipe. The tee 
is larger than the pipe line. To the third opening in the 
tee is connected a capped pipe that points downward. 
The velocity of the water in the tee is reduced and the 
suspended solids will settle into the trap. With a valve 
in the trap the dead-end pipe may be cleaned without 
disturbing the water in the cooling system. 

PERFORMANCE BETTER IN SECOND YEAR 

The record of the rectifier stations for the second year 
of service shows great improvement over the first year. 
Most of the rectifier service delays were caused by 
auxiliary equipment failures. These are not so serious 
as trouble in the rectifier, as when it becomes necessary 
to open the tube tank to the atmosphere, the rectifier 
must be out of service for quite a long time until the 
vacuum can be brought back to normal during the bak
ing-out process. A distinct improvement in the recti
fier operation would be made if the ignition rod spring 
could be done away with. This spring, as well as the 
contacts on the top of the ignition rod, has caused con
siderable trouble. To work on either necessitates the 
breaking of the vacuum in the tube tank. 

In the rectifier installation the absence of movable 
parts and the quietness of operation appear to have ad
vantages. However, the auxiliary equipment for the rec
tifier should be improved. If some simple method for 
determininrr the height of the mercury in the tube tank 
could be de~ised and used, this also would help materially 
in keeping the rectifier in continuous service. 

500,000 Leaflets Distributed 
Describing "L's" Advantages 

RECENTLY the Chicago Rapid Transit Company, 
operating the elevated lines in the city of Chicago, 

made a special effort to acquaint the peopfe living in 
territory adjacent to the lines with the a_ch:antages . of 
the service and the use that can be made of 1t m traveling 
to points of interest in the city. Nearly 500,000 leaflets 
describing points of interest reached by the "L" were 
distributed in the territory a half mile on either side of 
the lines. 
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Rail Traffic 90 Per Cent, Bus 
10 Per Cent in European Cities 

FIGURES recently compiled, showing the relative vol
umes of traffic on various local transportation facil

ities in a number of the larger cities of Europe, indicate 
that the electric railways continue to carry the bulk of 
the load, although the bus has become increasingly popu
lar in recent years. · Except for the cities of London and 
Paris, where special conditions prevail, the electric rail
ways are carrying about 90 per cent of the total traffic 
and the buses about 10 per cent. 

In London there are about 5,226 buses operated and 
2,000 street cars, and in Paris 1.371 buses and 3,183 
street cars. London buses carry 40 per cent of the total 
number of passengers, while the street cars carried 30 
per cent and the subways and the local steam railroads 
together about 30 per cent. For Paris the figures are 
respectively 40 per cent. 42 per cent and 38 per cent. 

NUMBER OF BUSES AND STREET CARS IX EUROPEA::-. CITIES 

Popula- Number of 
City tion Buse• 

London ..• 7,500,000 5,226 
Paris... . . . 2,800,000 1,371 
Berlin ..... 4,000,000 HI 
Hamburg. 1,460,000 58 
Amsterdam 730,000 95 
Cologne.. . 720,000 Hand 29 

trailers 
Rotterdam 580,000 40 
Frankfort. 540,000 41 
Hanover.. 540,000 10 
The Hague 490,000 30 
Bremen... 400,000 2 I 

Number of Bus Route, ....--Street Car•~ 
Bus Routes :llileage :llotor Cars Trailers 

512 1,691 2,000 

7 
7 
2 
5 
4 

iiii: i 
75. 6 
30.0 

230. 3 

24. 9 
23. 9 
4.6 

14.0 
33.3 

2,291 
2,085 

848 
394 
528 

341 
376 
276 
275 
222 

siii 
1,793 

867 
336 
702 

146 
463 
332 
248 
244 

\Vhen street car service began in London. about the 
time when traffic became congested the municipal govern
ment passed a law prohibiting the entrance of the cars 
into the downtown section, covering an area of 12.24 
square miles. Only buses are permitted to operate in 
this part of the city. It was thought that by prohibiting 
the street car from entering this district the traffic con
gestion would be minimized. but this object has not been 
realized. Traffic congestion in the old downtown section 
()f London has no,v reached such proportions that the 
condition is almost intolerable. 

In Paris the area of the business section where street 
cars are not admitted is much smaller. The average 
length of a bus route here is also considerably shorter. 
The traffic by bus in Paris is, because of this, consid
erably less than in London. However, here too the 
effect has been the same as in London. The downtown 
section of Paris, where the street cars do not operate, 
presents the same congested appearance, and energetic 
efforts must be made to keep traffic moving. 

Buses with three axles are prohibited from operating 
in the densely crowded downtown area of Paris, where 
it is considered that it would be impossible for them to 
operate safely. In this particular district the subway 
is looked for to bring relief. This form of transporta
tion is being extended rapidly. 

The present pressing problem of traffic congestion in 
London and Paris is due primarily to the tremendous 
increase in the number of private automobiles. The 
intensive use of buses in these cities also contributes 
somewhat to the congestion. It is now believed that the 
bus, due to its mingling with other vehicles and its 
frequent stops, retards traffic more than street cars 
do, particularly if the latter are used, with street loading 
platforms such as are found in many American cities. 

DISTRIBUTIO:,; OF TRAFFIC 11\ EUROPF.AX CITIES 

---Number of P8.8Sengers--~ 
Street Suburban 

City Population Car Railroad Subways Bus 
Berlin ..... 4,000,000 77,100,000 35,000,000 21,100,000 19,300,000 
Cologne... 720,000 14,700,000 1,950,000 . . . . . . . . . 500,000 
Leipzig.... 680,000 21,700,000 400,000 . . . . . . . .. 180,000 
Dreoden. .• 620,000 19,600,000 130,000 . . .. . . . . . 880,000 
Breelau... 600,000 10,200,000 • . . • . . • . . . . . . . . . . . 570,000 
Frankford 

Percentage 
Rail Bus 
87.5 12.5 
97,0 3.0 
99. 2 .8 
95. 7 4. 3 
94.7 5.3 

on Main 540,000 13,600,000 135,000 ....•.... 1,200,000 92. 0 8. 0 
01Lsseldorf 440,000 I 1,300,000 580,000 ........ . 
Ameterdam 730,000 122,739,337 .••...... 
Rotterdam 580,000 70,000,000 .•....... 
The Hague 490,000 63,422,011 

170,000 98. 6 I. 4 
10,656,181 92. 1 8.0 
10,000,000 87.5 12.5 
3,404,400 95.0 5.0 

In Germany bus traffic plays only a minor part as 
compared with the street cars. In Berlin 12.5 per cent 
of the total traffic is carried by bus and 87.5 per cent 
by rail. Elsewhere in Germany the proportion of bus 
traffic is even smaller. 

According to De Ingenieur, the journal of the Royal 
Institute of Engineers in the Netherlands, it has been 
found that in Rotterdam, the main port of the Nether
lands, 10,000,000 passengers are carried yearly by 
privately owned buses while the street cars take care of 
approximately 70,000,000; thus 87½ per cent travel by 
street car while 12½ per cent prefer, or must use, the 
bus. It has been estimated that in the near future, 
when certain extensions have been made to the rail 
systems, 93,000,000 passengers in that city will be car
ried by street cars and 9,000,000 by buses. 

In Amsterdam 122,739,337 passengers were carried 
by street cars during the year of 1927 and 10,656.181 
by buses, or 92 per cent and 8 per cent respectively. For 
The Hague these figures for 1927 were respectively 
63,422,011 and 3,404,400, or 95 per cent were carried 
by street cars and 5 per cent by motor buses. 
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Higher Speeds Effective 
in New Bed£ ord 

By Harold E. Potter 
Assistant Superintendent of Transportation Union Street Railway 

New Bedford, Mass. 

By adjusting the schedules on several lines 
the Union Street Railway has made its 
service more attractive and at the same 
time materially reduced its operating costs 
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Fig. I-Street car and bus lines of the Union Street Railway, New Bedford, Mass. 

FOR a number of years the Union Street Railway, 
New Bedford, Mass., has maintained a traffic de
partment which devotes the greater part of its time 

to analyzing riding requirements and making time-tables 
to meet the needs of the public. Not only has this given 
service where, when and as required, but it has been the 
means of saving the company from expending thousands 
of dollars in perfom1ing unnecessary service. 

Recently the efforts of this department have been con
centrated on the problem of increasing the schedule 
speeds on certain lines of the system. These increased 
schedule speeds have resulted in quicker transportation 
to the patrons, and in a number of cases operating costs 
have been decreased appreciably. Before placing any 
new schedule in operation, the traffic department makes a 
thorough study of the riding, first, to provide a satisfac
tory, speedy service to the patrons, and second, if possible, 
to provide more economical operation. The company 
realizes that while the patrons appreciate a speedier serv
ice this service is not always satisfactory unless the cars 
are almost certain to arrive and depart on schedule time. 
For this reason the company, in many instances, has fol
lowed the policy of using the slack time as layover time 
instead of eliminating car-hours in a way that; might re
sult in operating on an erratic head,vay. On the Kempton 

Street line, for example, ten-minute layovers are allowed 
in rush-hours, insuring regular service. 

When the company recently changed several of its lines 
from two-man to one-man operation, in no instance was 
this higher schedule speed reduced. The operators 
were trained to lose no time in handling their cars and to 
maintain the regular schedules. 

All time-tables have been so constructed that they may 
be adjusted readily to changes in traffic requirements 
without disrupting the regular basic schedules. Headway 
may be changed from fifteen to ten or to twenty minutes 
without making out entirely new time-tables. This 
type of schedule has been of great assistance to the 
supervisory force in increasing or decreasing the service 
as riding requirements vary. All supplementary time
tables arc made out so they interlock easily with the regu
lar weekday schedules. The trainmen are provided with 
pocket folders that include all the regular schedules of 
the system, to assist them in operating intelligently. 

Before putting any important time-table change into 
effect the company always advertises the change for a 
week in all local newspapers. Thousands of cards or 
time-tables also are distributed to the patrons by the 
trainmen. An additional supply of these time-tables is 
always kept available for patrons. Twenty-four-hour 
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COl\lPARISON OF OLD AND NEW SCHEDULES 

Round 
Schedule Trip 

Speed Running 
in l\lilea Time in 

l{oute per H our l\linutea 
N o. Line Old New Old New 

I Purchase Street ............ • ....•........ 8. 58 10.30 90 75 
◄ Rivet Street ....................... • .•.. • 6.98 8. 73 30 20 
5 Sasaaquin ............................... 10. 96 14. 25 90 40 

7 Summer Street. ......................... 6.80 7.65 45 ◄O 
10 Fairhaven ... ............................ 7. 04 7. 92 45 40 
12 Eaet Fairhaven ................•......... 10.49 12.59 90 75 

20 D. & W. Division (New Bedford-Fall River) 13. 72 16. ◄ 7 120 100 
4-11 Rivet Street and North Fairhaven ......... 8.22 8. 22 60 60 
6- 8 Mt. Pleasant a nd Kempton Street ..•...... 7.39 7.39 60 60 

switchboard service also is maintained. Patrons may 
telephone the company at any time during the day or 
night for information concerning schedules. A large 
chart, placed under the glass near the switchboard opera
tor, supplies this information. 

EACH LINE CAREFULLY ANALYZED 

In the case of the Purchase Street line the riding was 
carefully analyzed and charted, and the number of seats 
furnished compared with the number occupied. The 
study revealed that riding on Sunday mornings was light, 
and the possibility of increasing this schedule speed sug
gested itself, since traffic congestion at that time is prac
tically nil. A ?½-minute headway was proposed to replace 
the five-minute headway and a chart, reproduced as Fig. 
2, prepared to show what the effect would be. As a result 
the new schedule was put into effect. A 20 per cent 

~..,:.c0a-9::: 
A.M. - A.M. A.M. A.M. 

From Lund& Comer From T roffic Center From fort Rodman From T roffic Center 
to Traffic Center to Fort Rodmc,n -to Traffic Center to Lund• Comer 

Southbound Norttibound 

Fig. 2-Chart showing the average number of passengers that 
would be carried with the proposed 7¼-minute headway on 
the Purchase Street line on Sunday mornings 

increase in schedule speed, an increase from five to 7-½ 
minutes in headway, and a decrease in cars from seven
teen to ten were some of the outstanding results of the 
change. The time-table was so constructed for this 
schedule that it can readily be linked to the regular week-· 
day scl::edule at noon time. After the schedule had been 
in effect for a time the riding was again analyzed and 
adjustments made in accordance with the riding require
ments. Fig. 3 shows the results of one of the 
checks made. 

On the Rivet Street line, following a similar analysis, 
the Sunday morning schedule speed was increased from 
6.98 m.p.h. to 8.73 m.p.h., a 25 per cent increase. The 
headway was increased from fifteen to twenty minutes and 
only one car was needed for this schedule instead of two. 
The usual weekday schedule is maintained after noon 
until 7 p.m. when, except on Saturdays, the schedule 
again calls for 8.73 m.p.h. In addition, by joining this 
line with the North Fairhaven line, and having a car 
make one trip on Rivet Street and then one trip to North 
Fairhaven, it was found that the headway could he 
changed from fifteen to twenty minutes and the number 
of cars from four to three. Routings through the center 

Number 
of Per Cent Per Cent 

Regular Increase Saving 
Headway Cara in in. 

In l\linutes 8FJ"k~ Schedule Cara 
Old New Speed Operated When Schedule is Operated 

5 7½ 17 10 20.0 41. 2 Sundays and holidays. 
15 20 2 I 25. I 50. 0 Sundays and holidays . 
◄5 ◄5 3 I 30.0 66.6 Every day. 

15 20 3 2 12.5 33.3 } Sundays and after 7 p.m. cv~ 
15 20 3 2 12.5 33.3 day, except Saturdaye. 
30 30 3 3 20.0 Every day. 

30 30 ◄ ◄ 20.0 
iS:ci 

Every day. 
15 20 ◄ 3 }After 7 p.m. every day, excf."'pt 
15 20 4 3 25.0 Saturdays. 

of the city were not changed so that patrons board the 
cars at the usual places. As the schedule speed of the 
Rivet Street line is rather low and that of the Xorth 
Fairhaven line somewhat high, this schedule has proved 
to be an excellent combination. 

Two OTHER LINES Co:--.rnINED 

After 7 p.m., except on Saturdays, the Mount Pleasani 
line is joined with the Kempton Street line, producing 
similar results. Special operator's trip sheets have been 
prepared so that the car operators can separate the rev
enue when two lines are joined together. \Vhen twenty
minute headway is in effect, the leaving times are 
arranged to correspond as closely as possible to those of 
fifteen-minute headway. For instance, on fifteen-minute 
headway the cars on this line leave the center of the city 
at 4, 19, 34 and 49 minutes past the hour, while on the 
twenty-minute time they leave at 5, 25 and 45 minutes 
past the hour. An analysis of the results of the twenty
minute headway showed no appreciable decrease in rid
ing, which leads to the possible conclusion that the 
evening rider is a necessity rider. 

By increasing the schedule speed of the Summer Street 
line from 6.80 m.p.h. to 7.65 m.p.h. on Sunday morn
ings and after 7 p.m. on weekdays, except Saturdays. the 
speed has been increased 12.5 per cent, the headway in
creased from fifteen to twenty minutes, and the number 
of cars reduced 33½ per cent. A notable result was an 
increase of 26 to 35 per cent in the number of seats 
occupied. 

The same results were accomplished on the Fairhaven 
line by increasing the schedule speed from 7.04 m.p.h. to 
7.92 m.p.h. on Sundays and after 7 p.m. on weekdays. 

To insure a positive ten-minute leaving time of cars 
operated on the Kempton Street line, an additional car 

Fig. 3-Check of Sunday morning northbound traffic on the Pur
chase Street line with the 7½-minute headway in effect 
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. ,. 
•·· 'O Hinvtr 1.ayovers 

ig. 4-Graphic time-table for the Kempton Street line during 
the evening rush period, showing how the ten-minute headway 
is guaranteed by adding a car and allowing ten-minute layovers 
at the city limit 

as been provided during the evening rush hours, but the 
chedule speeds have remained unchanged . The extra 
ime caused by operating this add itional car is used at the 
nd of the line in the form of layover time. • Of course 
he crews do not always get this ten-minute layover time. 
iecause of traffic congestion or other delays, but this 

ethod insures a positive ten-minute headway to the 
ublic. This regular headway has eliminated over
rowding, and instead of running a single trip extra at 

1ight, which cost the company a two-hour wage guarantee 
o operate, this car is now operated the full two hours as 
hown in the accompanying graphic time-table, Fig. 4, at 
o additional cost to the company. • 
The Sassaquin line operates through a thinly populated 

erritory at the northern end of the city to a midway 
int called Lunds Corner, which is 3 miles from the 

enter of the city. Formerly, all Sassaquin cars when 
rriving at Lunds Corner continued to the center of the 
ity. By so doing they operated over 3 miles of track 
ver which the regular five-minute Purchase Street head
\'ay was being maintained. A careful survey and 
nalysis was made of this line which showed that nearly 
0 per cent of its patrons either started or terminated 
heir rides at Lunds Corner. It also was determined 
hat the five-minute headway on Purchase Street could 

ily accommodate the Sassaquin patrons riding between 
unds Corner and the center of the city. It was decided, 

herefore, to terminate the Sassaquin cars at Lunds 
orner and to run a shuttle service between that point 
nd the city limits. 

By terminating the Sassaquin cars at Lunds Corner it 
\"as possible for the company to reduce the Sassaquin 
ine service from three two-man cars to one one-man car, 
nd at the same time to maintain the 45-minute headway. 
nly one-third of the former car-hours are operated 

,ow. The speed has been increased from 10.96 m.p.h. 
o 14.25 m.p.h., and the car-miles have been reduced 

.870 miles per year, a saving of approximately 42.8 per 
ent. The elimination of duplicate mileage alone saves 
pproximately 127,305 kw.-hr. per year, amounting to 
1,273.05. 
One of the regular cars was converted, out of the sav

ngs, into a de luxe type, with heavy leather air cushion 
ts. The converted car, put into operation because 

trons were obliged to transfer at Lunds Corner, has 
aused much favorable comment. A waiting station is 

ated at the transfer point so the patrons are not greatly 
nconvenienced by the change. Also time-tables are 
sued so the passengers know when to expect a car. The 
ntire change has saved the company several thousands of 
ollars and has provided a service equally as satisfactory 
s the former. 
On the East Fairhaven line a high schedule speed could 

ot be maintained positively because of a bus connection 
t the Mattapoisett terminus. However, it was increased 
rom 10.49 m.p.h. to 12.59 m.p.h., or 20 per cent, and the 
unning time was decreased from 45 to 35 minutes. The 
aving of nearly ten minutes is used as layover time at 
he ends of the line. In the city, a centrally located spur 

track is used for this layover purpose. Schedules in 
wooden fr~mes h_ave been posted on white poles located 
along the lme to mform the patrons of the time cars are 
due . 

INTERURBAN SPEED INCREASED 20 PER CENT 

_T_h~ sc_hedule speed of the Dartmouth and \Vestport 
D1v1s1on mterurbans, running between New Bedford and 
Fall River, has been increased from 13.72 m.p.h. to 16.47 
m.p.h., or 20 per cent. The running time for the round 
trip of 28 miles has been decreased from 120 to 100 
minutes, and the slack time of twenty minutes is used as 
layover time in New Bedford. Because the riding of 
this line varies from hour to hour and the traffic con
gestion in ~he two cities causes 'some delays, it was 
though~ advisable not to try to eliminate cars operating 
at a higher schedule speed. The company felt that it 
would rather ?'uarantee its patrons a positive leaving time. 
eve_n though 1t was necessary to pay the trainmen when 
laymg over. All patrons of this division are informed 
when the cars pass various points along the line by pocket 
car~s. These cards are circulated by the trainmen and 
copies are always available. While no saving has been 
accomplished on this line, the quickened service has been 
thoroughly appreciated by the public. 
. While the main object of all these changes has been to 
mcrease the schedule speed of the cars on the various 
lines ?~ the sy~tem_, it has in many instances produced a 
surpnsmg savmg m car-hours, car-miles and operating 
costs. A summary of the changes made with the results 
obtained, in increased schedule speeds and cars saved is 
given in an accompanying table. Although cars w~re 
redu_ced on several lines and headways lengthened the 
service has been made more attractive because of the 
higher speeds. · 

London Improves Cars to Increase 
Earnings ~ 

EARLY in 1925 the London United Tramways, Lon
don, England, commenced re-equipping its cars in an 

attempt to give a faster, more luxurious service and at 
the same time increase its earnings. As a test, four cars 
were re-equipped and placed in operation on the Shep
herd's Bush-Uxbridge route. These cars proved so 
popular that the company rebuilt 40 cars for this service. 

The two 35-hp. motors on the cars were replaced by 
two SO-hp. motors, resulting in an increased schedule 
speed from 8.5 m.p.h. to 10.5 m.p.h. or an improvement 
of 23.5 per cent. This speed was obtained in service 
calling for a possible eight stops and a usual four stops 
per mile. The lower decks of the cars were fitted with 
cross-seats in moquette (plush) and rubber flooring. 
The rubber flooring proved successful from the stand
point of noise reduction, but it is so difficult to keep it 
dry in wet weather that hardwood is likely to be used 
in other modernizing work. 

The cost of re-equipping these cars was approximately 
$2,425 per car. This included new motors, line switch 
and cross-seats. The investment is bringing good returns 
inasmuch as the earnings have increased appreciably in 
addition to the operating gains. 

In view of such results the management is planning to 
rebuild another 50 cars in the same way except that the 
car dimensions will not permit the use of cross-seats. 
On the allied Metropolitan Electric Tramways, 40 cars 
used on the Golder's Green-Finchley suburban route have 
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been re-motored, and another 60 cars have been re
motored and equipped with new cross-seats. The South 
Metropolitan Electric Tramways, another allied com
pany, has fitted sixteen cars with moquette cross~seats. 
One hundred cars of these companies have also been 
fitted with short tooth gears as a successful means of 
noise reduction. 

In general, the management's observations are that 
these improvements in comfort. speed and noise reduc
tion are having a marked effect in bringing traffic back to 
the railways. Today the tram is beginning to set the 
pace for road traffic with a schedule speed of more than 
10 m.p.h., including stops. It is claimed that it will un
doubtedly be able to do still better when the legal maxi
mum running speed is raised from the present 20-m.p.h. 
limit. 

Illinois Ass.ociation Meeting 
Well Attended 

Co-ordination of rail and bus services, one-man car 
operation, mercury-arc rectifiers, and develop

ments in new street cars share interest 
of delegates at two-day session 

COMPETITION of the private automobile is the 
most significant factor affecting the success of electric 

railway operation today, declared J. W. Welsh, general 
secretary American Electric Railway Association, in ad
dressing the opening session of the joint convention of 
the Illinois utility associations in Springfield on March 
14. It is remarkable, however, that since 1923 the total 
rides on public transportation vehicles have remained 
practically constant at approximately 16,000,000,000 per 
year while the automobile registration has doubled. 

Hon. Louis L. Emmerson, Governor of Illinois, ad
dressing the convention Frida:y, pronounced it his belief 
that the powers vested in the Illinois Commerce Com
mission under present laws are sufficient to insure intel
ligent regulation. "I regard this commission," he said, 
"as a court which, when made up of men of the highest 
integrity, should function without executive suggestion 
or interference." Public ownership of utilities, the Gov
ernor declared, is coming rapidly; but in a way never 
anticipated by the early utility promoters. "It is called 
customer ownership and employee ownership. As the 
average citizen becomes more familiar with investments 
in securities of corporations, and as utilities see more 
clearly the value of customer ownership, the day will 
approach when most of the stockholders of your com
panies will be the people who use your service. When 
that day comes you will have found not only a new and 
important source of capital, but, in addition, an under
standing, helpful and friendly public." 

The riding tastes of the public have so changed that 
those in the transportation business have adopted the 
motor bus in increasing numbers, stated E. A. Roehry, 
general manager St. Louis Electric Terminal Railway, in 
his paper, "Co-ordination of Rail and Bus Service." 
''The results of experimentation with the self-propelled 
motor bus have been satisfactory to a considerable degree. 
In fact," continued Mr. Roehry, "it is no longer a ques
tion as to the advisability of co-ordinating bus service 
with rail operation, but rather the extent to which the 
motor bus should be used that is disturbing the present-

day operator." After enumerating certain advantages 
be derived from bus operation, Mr. Roehry hastened 
add : "The bus does not offe'r a panacea for all tran 
portation ills, it has not qualified in any brilliant mann 
as a traffic stimulator, it is not always profitable, but 
does offer the advantage of developing new territory 
serving where street cars could not be used. 

"It is now accepted by municipal and transportati 
authorities," he added, "that the agency charged wi 
mass transportation irr any community should have cont 
of all methods with a co-ordinated system of street 
and bus transportation so planned and operated as 
fit local conditions peculiar to each community." 

During the past few years the use of mercury-a 
rectifiers as conversion equipment on electric railwa 
has increased very rapidly, and from present indicati 
will probably displace the rotating machines to a gr 
extent. according to A. W. Baumgarten, division en 
neer Chicago & Joliet Electric Railway. On his pr 
erty a 500-kw., full automatic, closed cooling syst 
rectifier has been in almost continuous operation sin 
that tii:ne, displacing two 250-kw., manually-operat 
mo~or-generators. The installation, according to 
Baumgarten, has resulted in a saving of 13 per cent 
energy, the elimination of two men and the cost of mai 
tenance and operation of 25 miles of transmission li 
The estimated total saving is $9,576. Plans are now 
progress for the substitution of a 1,000-kw., full aut 
matic mercury-arc rectifier for three motor-generat 
now in use on the system. 

Late trends in street cars and equipment were d. 
cussed by W. C. Wheeler, engineer of equipment Chi 
Surface Lines. Commenting on the tendency towa 
refinement of car design and the study of equipm 
possibilities indicated by the many developments carri 
on by railways and equipment manufacturers, 
Wheeler summarized the outstanding accomplishments 
date. Better looking and better performing cars, whi 
will in turn mean faster schedules and more comforta 
riding, are being produced, he stated. 

In ,his paper on one-man car operation G. W. Wel 
vice-president and general manager East St. Louis R 
way, said that at the present time, there are on his prOJ 
erty 39 one-man cars operating over six routes duri 
the rush hours. Twelve two-man tripper cars also 
used during the rush hours, making the service 100 
cent one-man in the non-rush hours and 75 per cent on 
man at peak periods. According to Mr. Welsh, t 
installation of one-man service has reduced total platfo 
wages from 27.7 per cent to 21 per cent of the gross 1 

spite of the decline in revenue and an increase in wag 
H. 0. Crews, supervisor of public relations Chica, 

Surface Lines, sketched briefly the use by his comp 
of motion pictures to carry to parents and children 
more informative picture of the operating difficulties a 
safety problems which confront the street railway 
erator of today, and concluded with a showing of t 
company's latest film release, "Safe Highways." 

Officers elected for the ensuing year are Charles l 
Jones, Chicago, South Shore & South Bend Railroa 
Michigan City, Ind., president; G. A. Richardson, 
cago Surface Lines, first vice-president; R. B. MacDo 
ald, Tri-City Railway of Illinois. Rock Island, seco 
vice-president; and George W. Schwaner, Springfiel 
secretary-treasurer. The executive committee will 1 
composed of the officers and A. P. Titus, J. F. Ego 
and J. R. Blackhall. 



Efficiency of Sand Drying Tested 
Data obtained by Chicago Surface Lines on the operation 

of a sand-drying plant of 38,000 tons 
per year capacity 

Sand-drying plant of the Chicago Surface lines. The wet sand storage is also shown in the background 

EXTENSIVE experiments have been made by the 
Chicago Surface Lines to determine the efficiency 
of its present method of sand drying as a basis 

for deciding between coal and gas as fuel in its sand 
drying plant. The present plant is of the large coal-fired 
type. The hourly output of dried sand averages from 
10 to 18 tons. During the past year 38,000 tons of sand 
were dried and a reserve supply of 34,000 tons was 
stored for future use. The drier consists of a revolving 
drum 48 in. in diameter and 14 ft. 9 in. long. At one 
end of this drum is a combustion chamber which has a 
34x'36-in. grate and is 39 in. high from the grate to the 
arch. The walls are constructed of 9:tn. of high grade 
firebrick and 4 in. of common brick. In the rear of this 
furnace is a 30-in. diameter opening through which the 
products of combustion pass directly into the charging 
end of the drying drum. After passing through the 
drum they enter a stack about 40 ft. high located at the 
discharge end of the drum. 

Air for combustion, as well as auxiliary air necessary 
to carry on the drying operation, is supplied by means 
of a 30-in. No. 6 Buffalo centrifugal cupola blower 
driven from the line shaft, which also drives the drum 
and numerous conveyors. A portion of tHe air supplied 
by this blower is delivered to the combustion chamber 
just under the arch, the remainder being delivered under 
the grate. · 

In operating the drier the fire is kindled each morning 
in the furnace by means of scrap wood and after a •few 
minutes coal is added. After about 30 minutes of firing 
the furnace and drum have reached the required operating 
temperature. The conveyor system is then started, tak
ing the wet sand from the supply hopper into the drum 
for drying. The drum is lined with fins so that when 
it rotates the sand is carried up its side and dropped. 
The heated air which is forced through the drum evapo-

rates the moisture so that when the sand reaches the end 
of the drum it is dry. 

The sand to be dried is stored in large piles in the 
yard and is taken from storage to the feed hopper by 
means of an electric bucket shovel. One hopperful is 
about the amount turned out by one shift. A normal 
day's operation is one shift, but there are periods when 
two and sometimes three shifts have had to be used to 
meet the demand. A normal day starts about 7 :30 a.m. 
and ends at 4 :30 p.m., but only about 7½ hours out of the 
nine are productive. The 1½ hours non-productive period 
includes a half hour for firing in the morning, a half 
hour lunch period and a half hour for cleaning and re
kindling the fire after the noon period shutdown. 

In making the efficiency test the weight of the wet 
sand charged into the hopper was determined by weigh
ing it in a freight car. The total coal fired was weighed 
on a small platform scale. Samples were taken of each 
batch of coal weighed, the final cumulated sample being 
crushed and quartered at the end of the test. This quar
tered sample was then analyzed and tested. 

Samples were also taken periodically of the wet and 
dried sand, these being analyzed for their moisture con
tent. Half-hourly readings were taken of the tempera
tures of combustion leaving the drier. The carbon dioxide 
content of the flue gases also was taken every half hour. 

The total weight of wet sand charged during the test 
was 127,400 lb., and the total weight of the coal fired 
was 1,939 lb. The moisture content by weight of the 
wet sand was 4.01 per cent and the moisture content by 
weight of the dried sand was 0.38 per cent. An 8.8 per 
cent carbon dioxide in the flue gases indicated that the 
drier operates with 139 per cent excess air. 

In determining the heat output, the following com
putations were made. From the accompanying tables it 
will be seen that the sand consumed 127,400 X 0.0599 X 
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The wet sand is conveyed to the rotating drum, the stack 
end of which is equipped with a window giving the 
operator a clear vision of its interior 

The dried sand is conveyed to the top of the sand storage bin where 
it is screened after leaving the belt. It then passes into the storage 
bins below 

(234 - 32.4) X 0.19 or 4,680,000 B.t.u. The moisture 
remaining in the sand accounted for 470 X (234 -
32.4) or 94,700 B.t.u. The moisture evaporated con
sumed 4,630 X 1,150 or 5,330,000 B.t.u. The sum of 
these figures gives 10,104.700 B.t.u. as a total heat output. 

The total heat input equals 1,939 X 12,571 or 24,400.-
000 B.t.u. The efficiency of the present coal-fired system. 
therefore, equals the total heat output divided by the 
total heat input or 41.4 per cent. 

To compete with coal in the matter of cost of operation 

An electric crane equipped with a 1-yd. bucket loads wet sand into ,he 100-yd. capacity hopper 
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n the interior of the rotating drum the sand is carried upward 
by the fins and poured through the heated air which is b lown 
through the drum by a forced draft from the firebox 

t has been estimated that 30,000 cu.ft. of gas must do 
he work of a ton of coal. This figure allows for all 
f the cost incidental to coal. The foregoing figures 
how that by increasing the efficiency to 50 per cent , 
lue to the elimination of the firebox and a reduction in 
he heating up periods, 39,000 cu.ft. of gas is required 

r ton of coal fi red. 
Under the present clrying conditions it seems that gas 

·annot be substituted for coal at a similar cost. How
ver, it now becomes problematical as to whether this 
peration cannot be carried on at lower temperatures, 
hus reducing the heat loss in the sand, the radiation 
sses from the dmm, and the flue gas losses, thereby 

TEST PROCEDURE DATA FOR FEB. 23, 1928 
Temperature Temperature Per Cent 

Time 
Sand, °F. Gases, °F. CO2 in 

In Out Leaving Dryer Flue Gases Remarks 
9:ZO 

34 Fire started 
9:SO 

iio 
Drying started 

0:00 34 i75 'i," 
0:30 32 2 1> 32> 9 
1:00 32 260 310 9. > -... 
1:30 32 280 340 8. ◄ 
2:00 Shut down for lunch, 
Z:30 cleaning fires, hauling 

1:00 32 
ashes. 

200 265 9. ◄ Drying started 
1:30 32 225 290 9.8 
2:00 32 220 340 12.0 
2:30 32 225 260 8. 0 
3:00 32 260 290 7. 0 
3:15 Finished drying 

Average 32. 4 234 299 8.8 

COAL ANALYSIS 
Dry Ilaais 

:i~~~~~~~~::.-: ~; ~; : ; : ; : : ; : ; : ; ; ; ; : : ~;; : ; ~; 
Wet Basis 

5. 10 
16. 94 
69. 52 
8 . 4 ◄ 

ifss 
73. 25 

8 . 90 

Total. •......... ...... . ...... ... .. . .... . . 
.t.u. per pound of coal. .. ............... . ... . 

100. 00 
12571 

SUMMARY OF TEST DATA , 

100. 00 
13247 

ration of test.... . . .. ......... .... .... .. . . .. . .. . . . . . 5 hours >5 minutes 
~,of ~•iu1l drying .......... .. . .. ... . .. .. . ..... . ..... 4 hours 25 minutes 

1 
we1f t wet sand through dryer..... . . ........ . .. 127,400 lb. 

I!' coa consumed................... .............. 1,939 lb. 
"!•lure content wet sand by weight . ... . . . . . . . . . . . . . . 4. O I per <ent 
0!•ture 

1
content, dried sand by weight.... ....... . . . . . . O. 38 per cent "!\ t of water m wet aand....... . ..... ............. >, 100 lb 

tgt to water in dried sand...... .. .... ............. 470 lb: 
a "'ater evaporated. .. ..... . .. ... . . . . . . . . . . . . . . . . ◄,630 lb. 

erage temperature sand to dryer .. .. ................ 32. 4 deg. F . 
rage temperature oand leaving dryer. .. .. ........... 234 deg. F . 

erage g'o'P,erature gaacs leaving dryer.. . . . . . . . . . . . . . 299 deg. F . 

nd d
ge 2 m flue gases . ............. . .. ........ . .. 8 8 percent 
ned per production hour (wet sand) . . .... . ...... 28,900 · lb. 

D\ilrbd pef ton of coal (wet sand) ...... . . .. .. ...... 131,500 lb. 
c1 c eato aand.......... .... ... .. .. . .. .. .. .. .. . O. 19 

reducing the total heat requirements. By working at 
lower temperatures with large volumes of air, this prob• 
lem becomes one of drying rather than evaporation by 
heat, thus presenting numerous possibilities. · 

Hydraulic Tower Trucks for Twin 
City Rapid Tr«insit 

T WO emergency trucks with several novel features 
of construction and control of tower equipment have 

recently been added to the fleet of the Twin City Rapid 
Transit Company. The chassis is a 2-ton l\1odel T-40 
G.M.C. equipped with pneumatic tires. Upon this is 
mounted a Wood hydraulic hoist with a 4x9-ft. platform 
attached directly to the top of the hoist piston. The 
entire support for the platform is a 5-in. piston, raised 
and lowered by oil pumped into a cylinder by a power 
take-off on the transmission. A shift lever controls the 
raising, and another lever operating a bypass value 
lowers the hoist. The platform can be raised to full 
height in 21 seconds and completely lowered in about 
the same time. 

The total weight of the truck, hoist and body, without 
any _tools, material, etc., is 8,360 lb. Loaded for service, 
it weighs about 9,500 lb. Advantages claimed for them 
over older type line trucks of the company include: ( 1) 
Absence of all but a single support for the platform. 
This gives additional body space sufficient to accommo
date six more men. As many as thirteen.men can be 
carried, comfortably sheltered, inside the truck body
three in the driver's cab and ten on hvo longitudinal 
seats in the truck rear. (2) More tool storage space 
inside the truck body. (3) Shortening of wheelbase, 
thereby facilitating emergency parking along the street 
curb adjacent to the job. 

' 
. 

J,-
"-

.. 
/ 

The platform of this Twin City Rapid Transit tower truck is 
raised and lowered hydraulically by a poll'er take-off on the 
transmission 
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Car Advertising Carried 
to an Extreme 

COMMERCIAL '"advertising by .. car cards, as prac
tised in this country, is a legitimate method of in

creasing railway receipts. Nearly always the advertise
ments are in good taste. Generally they are confined to a 
row of cards above the windO\vs, with the occasional use 
of bulkhead advertising. 

In Europe car and bus advertising is carried to an ex
treme, the announcements often being on both the inside 
and outside of the cars and buses. The accompanying 
illustrations show the interiors of a standard bus and a 
standard surface car in Paris. In the former it will be 
5een that there are two lines of car cards above the win
dows. The ceiling is also made to serve as display space 
by the advertisement of an automobile tire, painted 
around each electric lighting fixture. Then there are 
two rows of advertisements on the side panels of the bus 
between the seats, as well as a double row on the backs 
of the seats. On the seats at the extreme front of the 
bus which have no backs, an advertisement is carried on 
the woodwork just above the upholstery, as well as on 
the woodwork above the front windows. Finally, there 
are advertisements on the windows themselves. Some
times these are of paper pasted on to the glass. Some
times they are actually etched in the glass. Only the 
bulkhead space is reserved for company announcements. 

The interi~r of the car, illustrated in the second view, 
shows a very similar condition except that there are no 
advertisements surrounding the ceiling lights. However, 
like the bus, there are two rows of advertising racks over 
the windows, though in this case one row does not seem 
to be filled with cards. The seats are arranged back to 
back, so that a whole back seat is not available for 
advertising purposes, but one appears on the frame of 

the seat back. There are also the announcements o 
the windows. 

In some parts of Europe it is a practice to paint advcr 
tisements on the outside panels of a car, on the tru 
on the step risers and wherever else there seems to b 
vacant space. 

The Readers' Forum 
Asphaltum Not Advantageous 

for Car Floors 

TnE TRUNDLE ENGINEERING Col\IPANY 

CLEVELAND, Omo, March 11, 1929. 
To the Editor: 

We were much interested in the article on page 68 
of the Oct. 13, 1928, issue of ELECTRIC RAILWA 
JOURNAL, telling of the use of asphaltum for car floor: 
\Ve have, during the past several years, done consic 
erable research work and conducted many tests an 
experiments on various types of car flooring material: 

Our conclusions are as follows: 
1. Asphaltum, even when mixed with light-weigl 

filler ingredients, such as coke breeze, is still 20 per ce1 
to 30 per cent heavier per given thickness than the ty( 

of flooring now commonly used by the railroads. 
2. \Ve find that the type of composition flooring, n 

generally in use, has been laid i in. thick on sever. 
thousand vehicles during the past twelve years, whic 
are still in service. 

3. Our investigations indicate that it is extreme 
desirable to use a car flooring material that is fireprO(; 
and one that will not melt or give off noxious fumes i 
case of fire. R. C. BRETT, 

Research Engineer. 

Cars and buses in Europe, as a rule, carry advertising to an excess. It seems to be placed everywhere 
that the eyes of the passengers are a!)t to rest 



PRACTICAL IDEAS 

pray Paint Room of U tah 
ight & Traction Company 
~ EXTREivIEL Y simple and sat

isfactory solution of the prob
n of ventilating the spray painting 
om has been worked out for the 
tah Light & Traction Company by 
. W. Belcher, Salt Lake City venti
tion engineer. Since July, 1925, 
en the railway adopted spray paint

g, there has been need for a method 
getting rid of the fumes. This 

as finally accomplished by installing 
paratus similar to that used in 
derground mines. 
The new ventilation system is based 
on the principle of blowing, rather 
an exhausting. A sweeping action 

positive air currents, the railway 
und, was the only thoroughly ade-
1ate manner of removing the dense 
g of paint fumes which settled close 
the floor. By this method, inclttd-

g provisions for heating the air cur
nts in the winter time, a definite 
r change can be made in the paint 
om every three to five minutes. 
The equipment used is the Bayley 
lower Company's new "Chinook" 
tit heater-ventilator set No. 305. 
is unit is furnished in the shape of 

vertical cabinet, 5 ft. 6 in. long by 
ft. 10 in. wide, having an over-all 
"ght of 6 ft. 4 in. Air is taken in 

the bottom of the casing, and 
ending through the casing passes 

rough the "Chinook" heating ele
nts, and thence to two centrifugal 

ns situated in the· top of the casing 
ich discharge the air to the paint 

om. The driving motor is situated 
one end of the casing on a bracket 
d is direct-connected to the fans. 
rough a flexible coupling. The 
ns are driven at a speed of 1,750 
.m. by a 5-hp., 220-volt, three
ase. 60-cycle standard constant-

cl induction motor. The capacity, 
sed on standard air at 70 deg. F. 
cl 29.92 in. barometer, is 9,000 
.ft. per minute. 
Each fan serves a short length of 
in. diameter galvanized iron dnct 
ding to the inner corners of the 
int room. The unit itself, for con
nience and to give greater space in
le, is set up just outside one end of 

paint room but inside the adjacent 
P space, where clean air, partially 

ated, is available. The heating ele-

for the 

Maintenance 

Man 
ment in this unit is rated to heat the 
above capacity from an initial tem
perature of 60 deg. F. to approxi
mately 100 deg. F., with hot water 
entering the heating coils at a tem
perature of 170 deg. F. 

The spray room is a long, narrow 
compartment having a railway track 
in the center. A roll-type door forms 
the entry. Over-all length along the 
track is 58 ft., the width being 15 ft. 
6 in. The height varies from 20 to 
35 ft. The cubical content is esti
mated at 35,000 cu.ft. On the basis 
of a blower capacity of 9,000 cu.ft. 
per nJinute, theoretically there is a. 

change of air every 2¾ minutes. Mak
ing allowance for diffusion and leak
age through window frame cracks 
and partitions, there is an actual 
air change about every 3½ minutes. 
Paint fumes are removed almost 
immediately. 

To get the sweeping action neces
sary and to control air velocity, the 
fresh air is introduced in two streams 
at one end of the long and narrow 
shop. Each inlet is a 20-in. diameter 
galvanized iron vent pipe brought in 
at the height of 10 ft. from the floor 
line at each corner of the shop. A 
positive air current is thus forced 
along each side wall and diffuses itself 
through the spray room, having maxi
mum velocity at the center where the 
car is painted. Formation of pockets: 
for the accumulation of fumes is alsn 
prevented. 

Paint fumes and bad air find an 
outlet through the entry door by roll
ing it upward from 2 to 5 ft. The 
amount of door opening controls the 

Blower used to force air through the paint room 

483 
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air velocities across the shop and the 
sweeping action across the floor. The 
venting of fumes from the floor line 
insures a complete removal of the. 
heavy Duco paint spray fumes, since 
there is no other egress from the 
spray room for the 9,000 cu.ft. of air 
per minute being forced through the 
shop by the fans. In cold weather, 
the door can be regulated to suit 
weather conditions. 

Jig Assures Accurate Drilling 
of Dowel Pin Holes* 

BY CHARLES HERJIIS 
Gc11eral Forema11 

San Diego Electric Railway, 
Sa11 Diego, Cal. 

HOLES for dowel pins in axle 
bearings must be drilled accu

rately and with small clearance over 
the size of the dowel pin. \\There 
holes are located by center punching, 
or with a template, it has been found 
that considerable variation resulted, 
due to the drills crawling or to small 
inaccuracies in location. As a result, 

C 
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to the bearing, which can be mounted 
on a drill press table in the usual 
manner. 

Expanding Chuck Reclaims 
Key Washers 

EXCESSIVE wear of key washers 
in the ME-30 rotary valves and 

the impossibility of obtaining im
mediate shipment of this material 

Cnuck used to reclaim key washers of 
rotary valves 

from the manufacturers compelled 
the Staten Island Rapid Transit Rail
way, Staten Island, N. Y., to reclaim 
them in the shop. Before this could 
be done a suitable chuck had to be 
designed and developed. 

The chuck shown in 

Jig on beorlng 
Side Elevation End Elevation 

Oowelp✓-n 
gvide. ___ _ 

the accompanying illus
tration was designed and 
constructed by l\Iachin
ist James A. Collins. It 
consists of two hardened 
steel parts, A and B. 
Part A is made from 
stock with a diameter of 
1¼ in. The right end is 
turned to a diameter of 
1 dl,r in. for a length of 
irr m. A collar -h in. 
wide with a diameter of 
l·i'rr in. is turned adja
cent. The next i in. of 
the rod is turned to H 
in. diameter. For the 
next 8¼ in. the rod is 

Jig for drilling 
dowel•p:n holes in 

axle bearings 

!''© 

when the dowel pins were installed 
in a bearing the workmen usually cut 
away part of the dowel pin to fit the 
bearing. \Vear was then rapid. and 
in some insta'nces, the bearing flange 
was broken. 

This difficult\· has been overcome 
in the shops o( the San Diego Elec
tric Railway by using a jig of the 
form shown in the accompanying 
sketch. The time for drilling is de
creased as the workman merely drills 
through the guide holes in the jig 
shown at A and B. The jig will slide 
from C to D in installation and the 
retaining lugs engage the bottom of 
the bearing flanges and hold securely 

*Submitted i11 ELECTRIC RAILWAY JOUR
NAL Pri:;c Co11lest. 

given a taper corresponding to the 
taper on a drill shank. This taper 
starts from a diameter of l lrr in. A 
~-in. projection completes the turn
ing process. The entire P and Z sec
tions, and part of section T, are 
machined internally for a distance of 
l¾ in. on a 5-deg. taper. The diameter 
of the hole at the start of the taper 
is i· in. This taper continues into a 
hole tapped for a ½-in. bolt thread. 
Four slots TI''.r in. wide are cut through 
sections P and Z, 90 deg. apart. 

Part B is made from a piece of 
I-in. stock. A length of H in. of 
this rod is turned and threaded with 
a ½-in. thread. The other end is pro
vided with a ½-in. square head. i· in. 
long, and a fillet i in. wide. Between 

Vol.73, f-..'o 

the fillet and the ½-in. end the 
is given a 5-deg. taper for a dista 
of U in. This taper starts fro 
diameter of H in. 

The chuck is used in the follow 
manner: Part A is placed in the I 
spindle and the key washer C insta 
on the surface X tight against 
collar Y. Plug B is then placed 
the tapered portion of P and Z , 
screwed up until the slotted secti 
of Z expand and grip the key 
finnly in position. The seat is t 
ready for machining. 

The chuck is self-centering 
very positive in its action. 

Jig For Drilling Field 
Terminals 

DRILLING out by hand 
broken and burned off 

terminal screws was found to req 
considerable time in the shop of 
New York & Queens County 
way, \Voodside, N. Y. In or<le 
shorten this time a jig was desi 
and constructed so that the dri 
could be performed in a drill p 
This is used in connection with 
drilling of GE-210 field coil 1 
minals. It is made of oak. T he 
is lf in. thick, 6½ in. wide and 18 
long. The angle of the inclin 
such as will place the terminal to 
drilled in the right position u 
the drill press spindle. In this 
the incline starts at 6 in: from 
end of the base and extends upw 
until the perpendicular is 9 in. f 
the end of the base. A l¼-in. ve 
reinforcing strip is inserted beh 

t ~,~ 
Y. '----- -:r---,----'1" 

-:,..:::::.·~_-_..-!_(',:./ii"-·.: ... -...... ,- -<•

This jig has simplified the drilling p 
and has decreased the time for dri 
thereby increasing the daily output 

the base and the incline. A block 6 
long by I¼ in. thick by 2¼ in. I 
is fastened to the center of the 
cline. The size of this block 
sponds to the pole-piece hole in 
center of the field coil. A block 
high and l½ in. wide is fast 
across the end of the base 6 in. f 
the end of the incline to support 
end of the field coil. The field , 
the terminals to be drilled is p 
on the incline over the block with 
bottom surface resting against 
1-in. block. 



Helpful Equipment from the 

rotective Panel for 600-
V ol t Motors Manufacturers 

BY E. A. BEARD!\IORE 
ud11strial Engineering Depart111c11t, 

General Electric Company, 
Schcncctad::,•, N. Y. 

EAK-LOAD conditions of 
electric .railway systems often 

~ult in a considerable decrease 
the normal operating voltage. 

11 600-volt lines this sometimes 
re<luced as low as 450 volts . 
en if a line breaker on a car or 
in hlows out the inductive kick 

uses a sudden increase in volt-
e. In some instances oscillo
aph tests on thi:d rails h~ve 
own inductive kicks of twice 
irmal voltage. 
~Iotors operating from trolley 
ltage, such as are used for 
nnps and fan motors, are sub
ctecl to inductive kicks and so 
quire some protection in order 
prevent flashovers. A special 

otective panel has been designed 
r use with standard starting 
\"ices in this service by the Gen
a! Electric Company. On this 
nel are mounted a voltage relay. 
ime delay relay, a protective re-

In this side bea;ing the rollers are large a~d 
the parts are chromium plated 

·tor. and the necessary contact- • 
s to cut out the protective re- Improved type of ball bearing center plate 
star in one or more steps as the 
~lividual application may require. 
When the voltage is reduced 
a predetermined value the voltage 

lay drops out and opens the contact
s. which normally short circuit the 
otective resistor, thus inserting it in 
ries with the motor to be protected. 
'hen the inductive kick occurs the 
ltage relay tends to close, but the 
e delay relay prevents it from dos
before expiration of a predeter

ined time. \Vhen time delay relay 
rates, it allows contactors to close, 

tting out the protective resistor and 
taring normal conditions. 

Improvements in Side and 
Center Bearings 

EVERAL improvements in roller 
side bearings and ball-bearing 

nter plates have been announced 
the White Manufacturing Com

ny, Elkhart, Ind. These include 
e use of chromium plating to pre
nt rust and corrosion in side bear-

elude dirt and water and to retain 
grease, and an increase in the thick
ness of castings and the size of rollers. 
The hardness of the chromium
plat.e<l surface eliminates much wear. 
The internal rollers are held in place 
by pressed. fitted, and turned steel side 
plates. All parts are pack-hardened 
and heat-treated, after which they are 
chromium-plated. Around each side 
of the rollers is a heavy felt washer 

held in grooves which are cast in the 
malleable-iron housing. These washers 
are large and heavy enough to give 
long life and prevent entrance of dirt. 

The new center plate castings have 
increased thickness to withstand bend
ing strains and the thickness under 
the ball races is increased to withstand 
ball pressure. Tr.e upper plate cast
ing is extended to form a collar down 
over the lower plate. Under this col
lar and fastened to the lower plate is 
a heavy felt washer. 

The balls for the center-plate bear
ings are 2¼ in. diameter, made of 
drop-forged, heat-treated high-carbon 
chrome-molybdenum alloy steel. Each 
ball is extremely hard and can carry 
the full load of the car without show
ing deflection or possibility of frac
ture. The bearing has lower friction 
coefficient than a bronze plate bearing, 
and is superior to plain friction center 
plates. 

Two-Man Welding Outfit 

A TWO-MAN welding machine 
motored by a single Continental 

40-hp. engine is announced by the 
Electric Arc Cutting & Welding 
Company, Newark, N. J. Each of 
the two generators is capable of sup
plying 300 amp. for metallic arc
welding, and the two machines can 
be connected in multiple to produce 
full capacity for carbon arc weld
ing. The improvement from existing 
equipment lies primarily in the use 
of separate generators, which thus 
can be run simply to save gas. 

s, use of heavy felt washers in rh center and side bearings to ex- Two generator welding outfits driven by a single engine 
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:N_ews ef /he Industry 
More Moves in Chicago "L" 

Fare Case 
A new valuation of approximately 

$139,000,000 on the properties of the 
Chicago Rapid Transit Company will 
be ready about April 1 for submission 
as evidence in support of ~he company"s 
suit to make its 10-cent fare permanent. 

The elevated lines are seeking a per
manent injunction to restrain the 
Illinois Commerce Commission from en
forcing its order of June 28, 1928, 
which denied the application of the 
company to replace its three-for-a
quarter ticket rate with a flat 10-cent 
fare. The higher rate was put in effect 
on July 17, however, under a temporarv 
injunction issued by the federal court. 

The new valuation to be presented 
by Rapid Transit engineers will rep
resent an increase of about $47,000,000 
over the valuation of $92,000,000 pre
sented by the company in the origin:i.l 
hearings before the commerce com
mission in February, 1928. 

Although deciding in favor of the 
city, which had opposed the fare in
crease, the commission held in its order 
that the company's return µnder the 
old rate was "manifestly inadequate." 

Simultaneously with the announce
ment of a new valuation by the com
pany's attorney, Congressman Frank 
R Reid, special assistant corporation 
counsel, who represents the city in the 
present hearings, which began Sept. 18, 
stated that he would ask the City Council 
immediately for an appropriation to 
hire engineers and accountants to make 
an independent valuation of the elevated 
lines. The City Council has twice 
failed to vote an appropriation for this 
purpose. 

In the hearings before the commis
sion the city contended that the valua
tion of the Chicago Rapid Transit 
Lines should be only about $60,000,000. 

Arbitrators to Interpret New 
Orleans Contract 

Dismissal of the injunction suit paves 
the way for peaceful arbitration of the 
dispute between members of the union 
and the New Orleans Public Service, 
Inc., over labor contracts. Union offi
cials have announced they have selected 
Francis Williams, chairman Public 
Service Commission, as their member 
of the board of three arbiters. The 
Public Service previously announced 
Gustave Lemle as its selection. Messrs. 
Lemle and Williams are to select the 
third member, and if they can not agree, 
the chief justice of the Louisiana Su
preme Court is to make the selection. 

In terminating the injunction suit 
intended to restrain the men from put
ting into effect their threat to strike, 

Edward Rightor, attorney for the rail
way union officials; explained to the 
court that the act complained of-is
suance of the suspension of work order 
-had been recalled and nullified, and 
that both sides had agreed to arbitrate 
their differences. 

Judge Cage issued the temporary 
restraining order when the union offi
cials seemed on the eve of calling a 
strike. He cited the union leaders to 
show cause why the injunction prayed 
for should not be issued. 

The New Orleans States said: 
,Both the corporation and its employ 

have shown consideration for the public 
agreeing to arbitrate their di ffer 
rather than let a suspension of trans 
tion come about. The trouble betw 
them is not a question of hours or w 
It is only one of interpretation of the 
tract as regards the rights of the two s· 
and there is no reason why this cannot 
determined, if not to the entire satisf 
tion of both, at least with less damage 
the corporation and its varied forces ti 
a strike would entail. 

Mr. Storrs Accepts Baltimore 
Appointment 

Managing director of the American Electric Railway Associati 
to start at once intensive study of problems of United 

Railways & Electric Company-asks forbearance 

LUCIUS S. STORRS, managing direc
.1 tor American Electric Railway Asso

ciation, will become executive chairman 
oi the board of directors of the United 
Railways & Electric Company, Balti
more, a position which was tendered 
him several weeks ago by the directors 
of the company. He wiJI assume his 
new duties on April 1, in the mean
time dividing his time between Balti
more and New York. Mr. Storrs will 
move his family to Baltimore and will 
withdraw from all other activities. 

The new executive head of the Bal
timore company plans to spend the 
next few months in an intensive study 
of the situation as it exists in the city. 
In the meantime he has requested that 
he be relieved from answering any 
questions which, ~!though natural, 
should be answered only after he has 
had an opportunity fully to study them. 

The First Issue of 

Electric Railway 
Journal N ews 

Will Be Published 
April 6, 1929 

News of the Industry for 
Busy Executives 

Significant News! 
Up to the Minute! 

Authoritative! 
Brief! 

I.rsued every Saturday except 
during the weeks in which ELECTRIC 
RAILWAY JOURNAL MONTHLY is 
p11blished. 

Early this year the directors of 
United decided to invite Mr. St 
to become the executive chai rman 
the board. He had the offer u 
consideration until March 19, when 
made known his decision. 

l\fr. Storrs' statement, in full, is 
follows: 

Several weeks ago, the directors of 
United Railways & Electric Company as 
me to become associated with the pro 
as executive chairman of the board. 

It was not an easy matter for me 
decide, for I have found an intense inte 
in my present duties which involve st 
of all of the electric railway system 
the country, thei r policies, manage 
efforts to improve service, the deter 
tion through experience of what was 
tical and what was theoretical. 

The directors and officers of the rail 
at Baltimore and a number of Balti 
public officials have impressed upon me 
recent growth, development and in 
of population in this territory, and 
desirability of working out for Balti 
a future transportation system that 
keep pace not only with development, 
will look years ahead and help to pr 
that development. 

I have decided, therefore, to accept 
office and will take hold on April 1. 
that time I expect to move my famil 
Baltimore and withdraw from all 
activities. so as to be able to give 
undivided time and attention to the t 
portation problems of that city. 

I was greatly impressed also by 
favorable condition offered by Balti 
as a city in which to live and work. 
friends connected with railroads and 
new industries, who have come to 
more to live, have all expressed their 
satisfaction and contentment with the h 
conditions here, the high character 
friendly attitude of the people. 

The city, with its climatic and eco 
advantages, presents the greatest po 
ities for continued industrial ex 
My own experience in other cities 
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shown that healthy industrial progress 
needs a sound and progressive transporta
tion system. \Ve must not only meet pres
ent conditions, but project our minds into 
the future. 

The transportation problem is equally 
that of the railways and the city. Under 
regulated ownership, the problem becomes 
one of even greater import to the city and 
public. The company must present its 
problem fairly and on the basis of its 
knowledge and experience. The decision 
as to what is wise rests with public officials 
and the public. \Ve must try to prevent 
them from making mistakes, try our hard
est-for, after all, the people generally 
cannot study every problem. They look 
for honest guidance and advice from those 
whose duty it is to study the problem and 
who have made this their life work. 

I shall faith fully endeavor to aid in the 
solution of these problems and in the de
,·elopment and expansion of the transporta
tion system, and I believe that all those 
equally interested in the growth of the city 
will be willing to lend their aid and guid
ance free of the bias and prejudice that 
too often creep in among people who really 
have a common interest and the same pur
pose in view. 

With this spirit of co-operation we can 
develop a creditable system of transporta
tion that will be an effective agency in 
healthy living conditions, which are depend
ent upon quick and efficient transporta
tion, and an efficient agency in the future 
expansion of Baltimore. 

Finally, I am going to ask my new 
friends to give me a few months in which 
to study intensively the situation as a 
whole and in detail, and not to ask me just 
now questions which may seem natural, but 
should be answered only after full study 
and thought. 

In the meantime my door is wide open, 
especially to those who are critical of the 
company. as I want their advice as well as 
that of the fine staff of men now connected 
with the company. 

Piedmont 8c Northern Resumes 
Fight on Extension 

The Piedmont & Northern Railway 
has taken the first step toward carrying 
its fight to the United States Supreme 
Court for the right to connect its North 
Carolina and South Carolina divisions. 
Notice has been filed in the United 
States District Court at Greenville, 
S. C., of appeal from a decision of 
Judge Morris A. Soper, upholding re
fusal of the Interstate Commerce Com
mi,sion to grant the road permission 
to build a line connecting the two divi
sions between Spartanburg, S. C., and 
Gastonia, N. C. The Piedmont & 
Northern, an electric line, also sought 
permission to extend its lines to Win
ston-Salem, N. C. Besides the United 
States of America, the notice of appeal 
lists the Seaboard Air Line, Atlantic 
Coast Line, Louisville & Nashville, 
Carolina, Clinchfield & Ohio of South
ern Carolina, and Clinchfield & North
ern of Kentucky, as opposing the link. 

The Piedmont & Northern, a Duke 
enterprise, has been seeking permission 
for some time to build the Spartanburg 
to Gastonia link. The Interstate Com
merce Commission refused permission 
on the ground that the proposed route 
would parallel the Southern Railway 
between Charlotte and Spartansburg. 
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Need for Steam Railroads to Plan Ahead 
Pennsylvania Railroad to save millions in capital investment by 

buying energy for train operation in Eastern zones. General 
Atterbury declares power industry a specialized business 

GENERAL W. \V. ATTERBURY, 
president Pennsylvania Railroad, 

at a luncheon of the Boston Chamber 
of Commerce, on March 14, discussed 
at length the present status and the 
outlook of the railroads. After re
ferring to his own company's $100,000,-
000 electrification program east of Har
risburg, General Atterbury said, in 
part: 

I believe this electrification, looking a 
generation or so into the future develop
ment of the Eastern part of the country, is 
more than an ordinary expansion of rail
road facilities. It is typical of the projects 
which business men of this country should 
be encouraging the railroads to undertake. 

:t-.Iy conception of the railroad industry is 
fundamentally a simple one; namely, that 
the railroad& must plan at least a decade 
ahead of general industrial progress to pro
vide adequate facilities. You cannot shut 
down on a railroad and then tool it .up for 
new production overnight. Business and 
population growth, economic changes that 
may affect whole industries, improvements 
in railroading itself, must all be anticipated ; 
then sufficient net earnings must be avail
able to provide the required expansion of 
facilities. 

It must not be thought that extension of· 
electrified railroad lines implies that I the 
ciavs , of steam transportation are ended. 
On the contrary, steam power is basic to 
railroad operation. Special conditions of a 
densely populated, rapidly growing dis
trict, however, make electrical operation 
desirable in some instances. In other words, 
the new era in railroading will not sup
plant the old, but will supplement it. 

Because of the greater volume of traffic 
and the greater economy of electrification 
as compared with steam operation in dense 
traffic, this electrification ultimately will 
pay for the very high cost of its installation. 

..... ADVANTAGES· OF ELECTRIFYING DENSE 
TRAFFIC 

This electrification will cost about 
$100,000,000, which is an enormous sum of 
money for a corporation to spend on im
proving its ability to serve. It is obvious 
that it cannot be spent at once, but must 
be spread over a period of seven or eight 
years. It is equally obvious that it should 
not be spent at all unless it is necessary. 
The directors of the Pennsylvania Railroad 
did not start this work until exhaustive 
studies had been made of the whole indus
trial and transportation situation in the 
East, including the terminal developments 
of Philadelphia and Newark. It was fore
seen that by 1950 the metropolitan area 
around New York would probably extend 
to New Brunswick on the west and well 
out on Long Island on the east, and con
tain 30,000,000 people, besides development 
in other cities. 

In this special traffic situation electri
fication became an essential development. 
First of all, it will result in the ability to 
handle much greater traffic in a shorter 
period of time. By the method of opera
tion proposed we expect eventually to re
duce the number of freight trains 50 per 
cent for a given car movement and increase 
the speed. This of itself provides 100 per 
cent increase in capacity in so far as 

freight movement is concerned. For pas
senger trains we expect to eliminate all 
double-heading and most of the second sec
tions, and also to avoid the possibility of 
rough handling due to limited starting 
capacity. 

ECONOMIES OF PURCHASED POWER 

An interesting and significant com
ment upon purchased power and it~ 
value was then made by General Atter
bury in response to a previous inquiry 
as to why the Pennslyvania had decided 
to take _so important a step as contract
ing for the electrical supply for its 
train service in this vital area. Putting 
aside his prepared notes for a moment, 
he said: 

I have been asked why we are to buy 
our electricity for this development. One 
of the best assets a railroad can have is 
cheap electricity available along its lines. 
The day of the individual industry's manu
facturing its own power has passed. We 
worked out a jointly-owned power plant 
scheme with the United Gas Improvement 
Company and the Philadelphia Electric 
Company, but decided not to go into it. 
Why should we enter the power business? 
We have no warrant to go into that busi
ness, which is an industry in itself. By 
the time we are ready to use it we shall 
be buying power cheaper than we can make 
it ourselves, thereby saving a capital in
vestment of from $20,000,000 to $30,000,000 
over a great number of years. 

It is a serious matter for me to recom
mend to our directors the issuance of sav 
$100,000,000 in new capital stock. When 
we get that money we become trustees for 
it and have a solemn duty to earn and pay 
a reasonable return on it. We take a real 
risk in estimating the volume of traffic that 
will be available with which to earn that 
return, and it is vital for use to feel sure 
that the public, through its legislative and 
regulatory authorities, will permit us to 
earn enough to pay a {air return to our 
stockholders. 

The next decade will see measur~s taken 
with the view of insuring every industry 
a fair share in the country's prosperity. 
It is highly important to everyone that the 
railroads, which have contributed so much 
to make prosperity possible, shall be per
mitted to share in it so as to continue in 
the vanguard of business and industrial 
progress. 

Suggestions to Picnickers on 
South Shore Route 

The Chicago, South Shore & South 
Bend Railroad recently issued an at
tractive new folder I giving hints on de
sirable picnic spots along its lines. It 
is well illustrated with halftones and 
reproductons of pen and ink drawings 
of such popular resorts as Hudson Lake, 
Washington Park, Mit:hig-an City, and 
Grand Beach, Mich. The principal 
appeal is made to chairmen of company 
picnic committees, with a view to inter
esting large special parties. The con
venience of the South Shore Line's fast 
direct service and six express stops in 
Chicago is emphasized. 
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Transp~rtation Sold from D oor to 
Door in Roanoke 

The Roanoke Railway Electric Com
pany, Roanoke, Va., has started a sys
tem under which six employees haYe 
begun a canvass of the entire city to sell 
the public the idea of riding street cars 
and buses and also dispose of weekly 
passes and tokens. 

Four young women and two young 
men were assigned certain districts in 
which to make a house-to-house can
vass. All sections of the city will be 
coyered hy the young women, save the 
north east, which along with the busi
ness district, will be serviced by the 
young men. 

Through the plan, it is hoped to 
bring to the housewives' attention the 
saving to be realized by riding the 
street cars and buses and furnish them 
tokens and weekly passes at their door, 
thus eliminating any confusion i•1 
making change on the buses and cars 
and the subsequent delays. 

The canvassers will also find out how 
many in each home use street cars and 
buses, and if there is none using these 
services, they will seek to learn the 
reason. 

Starting on March 20, the canvassers 
handled passes for the current week, 
the sale to continue each week through 
the following Tuesday night. Tokens 
will be sold at any time. 

New Fares in Vancouver 

After negotiations between \V. G. 
:\Currin, president, and other officials of 
the British Columbia Electric Railway, 
and the Vancouver Citv Council, in 
connection with the renewal of fran
chise, the following street car fares have 
been agreed upon: 7 cents cash; four 
tickets for 25 cents; 17 tickets for $1 
between the hours of 9 a.m. and 4 :30 
p.m. week days and all day Sundays. 
The city's percentage will be cut to 
$120,000 a year. 

These conditions will be in effect for 
the next three years. Under the previ
ous agreement the fares had been : 6 
cents cash; six tickets for 35 cents in 
city area; ten tickets for 70 cents in 
subnrban area; childrens' tickets ten for 
25 cents. 

Some interesting figures covering the 
electric railwav situation in Canada were 
presented by the company in stating its 
case. In the year ended June 20, 1928, 
the net profits of the Vancouver city and 
suburban system were $233,217 on a 
total investment of $10,118,835, or a 
return of only 2.31 per cent. 

In addition the company claimed that 
the expense of operation is increasing, 
and advances the following teasons: 
The increasing use of automobiles; in
creasing peak-hour traffic and decreas
ing non-peak-hour traffic; increasing 
average length of ride, owing to the 
~preading out of the city; higher wages 
to employees and traffic congestion. 

The British Columbia Electric also 
explained that, while the population of 
Vancouver has increased 31 per cent 
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since 1921, street car riding has in
creased only 16 per cent. The company 
finds it necessary to operate 46 more 
cars in the peak hours than it did in the 
corresponding hours of 1922. It has to 
employ 114 additional conductors and 
motormen, and has to pay $260,000 
additional each year to cover increased 
wages. The traffic on long distance 
lines has increased but traffic on short 
distance lines has decreased. 

The company concluded its case by 
stating that the problem is not only to 
allow an adequate fare, but to decide 
how to co-operate with the company so 
that it may continue to supply adequate 
transportation to the people of Van
couver. Transportation cannot be pro
vided indefinitely by the company at a 
loss. 

Slight Damage to Alabama 
Railways 

Recent Alabama floods damaged elec
tric railways but little, as the heaviest 
floods were in southeastern Alabama 
where there are no electric railways. 
In the eastern and western sections of 
Birmingham a number of streets was 
inundated. stopping street car service 
for several hours. Some slight damage 
was done to tracks and fills. In '.\Iont
gomery street cars were tied up on 
some streets for several hours due to 
high waters, and a slight financial loss 
was suffered. In the flood district of 
southeastern Alabama many state high
wavs were flooded for several davs and 
were hadly damaged hv racing ,~·aters. 
This has greatly retarded the bus serv
ice in the vicinity of Trov, Andalusia, 
Elba, Brewton and other -places. 

Tightening Traffic Restrictions 
in N ash ville 

Several important changes in the 
laws governing the movement of traf
fic in Tashville, Tenn., · affecting the 
central part of the city were recom
mended at a recent meeting of the traf
fic committee of the City Council. 
Probably the most, important change 
proposed by the committee is that dur
ing what is known as the rush hour 
between 5 and 6 p.m., no automobile 
will be allowed to turn into Church 
Street from Fourth to Seventh Ave
nues, inclusive. According to mem
bers of the committee, this is supposed 
to eliminate the parade of cars that 
congest traffic on Church Street at 
that time in the afternoon, and will 
allow street cars to move freelv. 

Other rev1s1ons of the Nashville 
traffic code suggested by the committee 
were that parking be allowed on the 
south side of Union Street for one 
hour; no parking on either side of 
First Avenue from public square to 
Mulloy Street; no parking on the east 
side of Third Avenue from the public 
square south to the railroad. It also 
was recommended that the present 
speed law of the city be increased to 
30 m.p.h., to conform with the state 
law. 

Vol.73, Xo.1 

Former Commissioner Sugges 
New Deal in Philadelphia 

J. Henry Scattergood, former membe 
of the Public Service Commission o 
Pennsylvania, believes reasons exist fo 
a review of fares on the line of th 
Philadelphia Rapid Transit ComJJanv' 
expenditures, its large reserves fo 
"maintenance and depreciation" and it 
poli~y of paying losses of some year 
ago out of present fares. He feels tha 
a movement of this kind should be cat' 
ried on by the municipality. It woul 
be too big for any private individual o 
group to undertake. He said: 

With that in mind I told the utilitie 
committee of the Philadelphia Chamber o 
Commerce that Philadelphia needs a cit 
administration with backbone to stand u 
for the public interest against the tractio 
in!erest, and I will add now that the peopl 
with that thought definitely in mind, shoul 
strive to get such an administration. 

I believe it is desirable that justice shal 
be done to the Philadelphia Rapid Transi 
Company, as well as to the city. In thi 
underliers-purchase plan I believe also tha 
justice should be accorded both the citJ 
and the underliers. That is a reason I 
strongly favor passage of the \Voodward 
hill and of the new measures designed t< 
place in the hands of the Public Service 
Commission the power to review and, if 
necessary, to revise the rentals and lease 
hrrween the P.R.T. and the underlyi 
:ompanies. 

T oken Purchase in Sioux Cit 
to Benefit Regular Patrons 

An agreement has been made betwee1 
the Sioux City Service Company, Siou. 
City, Ia., and the City Council whereb, 
the regular railway patron may obtai" 
rides for 7.6 cents through purchase 
$1 worth of tokens at a time. The casl 
fare has been raised to 10 cents, under 
the franchise prov1s1ons, but thr 
tokens are sold for 25 cents and th 
steady patron has opportunity to ri 
for practically the same tariff as ha 
r,revailed in recent months. E. L. Kir 
vice-president and general manage 
said that continuance of the slidin 
tariff depended upon customer respons 
to the offer, but that the plan would 
tested thoroughly. 

Vacancies on the District 
Utility Commission 

One of the important local question 
confronting President HoO\·er is th 
filling of vacancies existing and soon tc 
exist on the Public Utilities Commissio1 
for the District of Columhia. Colon 
Brand's appointment lapsed by reason o 
the Senate's failure to take up his con 
firmation. The term of :\Jr. Childrc 
expires on June 30. As the \\'ashingto 
Eve11i11g Star secs it the District need 
a full commission, sitting full time, t 
dernte thought and study to the variou 
utility questions. having in mind. i 
would appear, the agitation for the con
solidation of the local street railwav 
and also the imminence of the pica for 
changes in fares. 
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New Deal in Ta coma 
Plan outlined under which company in 

Pacific Coast city will be returned 
to local control 

[CORDING to information re
ceived by l\l. G. Tennant, l\layor 

i Tacoma, \Vash., an agreement h<:1s 
een reached between bondholders of 
oth the Tacoma Railway & Power 
ompany and the Puget Sound Electric 
ompany with Stone & \Vebster, Inc., 
y which the Tacoma Railway & Po,ver 
.ompany will be rehabilitated and 
laced under the virtually complete 
1anagement of Richard T. Sullivan, 
resent local manager. 
:Mayor Tennant received this infor-

1at ion in a letter from Attorney Scott 
• Henderson, receiver for the Puget 

'ound Electric Company, which is the 
1oldin g company for the Tacoma Rail
rny & Power Company. Mr. Sullivan 
leclares there will be no request for 
ew franchises at this time, there will 

1c no revaluations for rate-making 
,urposes, and there is no intention 
·i thcr to ask a change in fares. 

It will be about April 1, Mr. Sulli
·an states, before all the legal steps in 
he change of control and management 

can be consummated. Mr. Sullivan 
admits that the announcement of the 
change of management has been 
hastened over first intentions by the 
fact that the City Council has up for 
w nsiderat ion the proposed agreement 
hetween the Tacoma Railway & Power 
Company and the city for the settle
ment of paving, bridge construction; 
track changes and other matters in
,·olved in pending publ ic improvements 
and in franchise requirements. 

Last December the Mayor addressed 
a caustic letter to Mr. Henderson call
ing attention to the fact that the 
Tacoma Railway & Power Company 
had not been put into a receivership 
a~ had been promised at a meeting in 
~ew York last spring between bond
holders and him and th reatening action 
tQ bring the matter to a head. 

It was during a visit by Mr. Sull i
van to the East in January that boncl
holders agreed to invest further sub
~tantial sums for rehabi li tation of the 
Tacoma system. Because the plans for 
the reorganizations still depend, in a 
measure, upon the receiversh ip of the 
Puget Sound E lectric, details of re
h:!bili tation, changes of personnel, re
vision of the system and other phases 
could not be made public at this time. 

' '.\I r. Sull ivan will move towards the 
subst itution of bus service on the 
Pacific Traction line to the Lake dis
trict, on the Midland and Spanaway 
lines and perhaps others. 

Stone & \Vebster, as holder through 
its subsidiary, the Puget Sound Power 
& Light Company, of $4,895,000 second
mortgage bonds of the Puget Sounri 
Electric, might be said still to hav~ 
some interest in the local properties. 
unrler the reorganization plan, but 
:.\ lanag-er Sullivan asserts that since the 
second-mortgage bonds are practically 
worthless, the concern of Stone & 
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\Vebster in the matter is nominal. The 
Puget Sound Power & Light Company 
owns all the stock of the Puget Sound 
Electric, just as the latter owns all the 
stock of the Tacoma Railway & Power 
Company and the Pacific Traction 
Company. 

The Puget Sound Electric under re
ceivership has discontinued the Ta
coma-Seattle interurban line, but cer
tain properties of the Puget Sound 
Electric used by the Tacoma system 
have been reserved. These include all 
the yards, the Portland Avenue, the one-. 
man and some larger cars, now under 
rental by the Tacoma Railway & Power 
Company from the Puget Sound 
Electric Company. 

In the meantime, the City Council 
and l\Iavo'r Tennant, who have been dis
cussing ·the problem of how leniently to 
deal with the railway in the matter 
of paving between tracks, relaying 
tracks, and conforming to new grades, 
all subjects in which the company is 
involved, are divided in their opinions. 
One · group is inclined to take an un
compromising attitude, while the other 
appears to be disposed to allow the 
company several years time in which to 
do all the work demanded of it. 

Hertz Interest in St. Louis 
Bus Sold 

The International Utilities Company, 
operating public utility properties in 
this country and Canada, has purchased 
from John Hertz. Chicago, Ill., for 
approximately $1,750,000 an interest in 
the People's Motorbus Company. in
cluded in the system of the St. Louis 
Motor Coach Company, part of whose 
stock in turn is held by The Omnibus 
Corporation, controlling lines in New 
York and Chicago. 

Richard \V. Meade, president Peo
ple's Motorbus Company, declined to 
comment, as his company was not a 
ctirect party to the transaction. 

In 1924 interests behind the reorgan
ization of the United Railways, St. 
Louis, endeavored to purchase th<" 
People's l\fotorbus Company, but satis
factorv terms of sale could not be 
arranged. 

Lancast~r Objects 

PATRONS of trolley cars oper
ated by the Conestoga Traction 

Company will no longer be enter
tained or annoyed by the merry 
humming or tuneful warbling of 
motormen. 

The whole happy world for car
men collapsed on l\Iarch 10. when 
company officials posted notices 
warning employees to cease further 
attempts at grand opera and jazz. 

Railwav officials said that tired 
office workers had complained that 
the whistling and humming motor
men annoy them when they are 
homeward hound. - Philadelphia 
Ledger. 
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Virtual Agreement Reached on 
Chicago Traction Settlement 

Representatives of the Chicago Sur
face Lines, the Chicago Rapid Transit 
Company and the City Council sub
committee on local transit matters have 
tentatively agreed on enabling legis
lation for consolidation of all local 
transportation systems in the Chicago 
metropolitan area. 

Five legislative bills drawn by the 
citizens' traction settlement committee, 
after more than two vears of futile dis
cussions between the· citv and the com
panies, were approved i~ general form 
at a joint meeting on March 19. Facts 
disclosed on March 21 that company 
lawyers have dropped the demand that 
home rule be made contingent on grant
ing of a terminable permit to which the 
city had objected. This was the last 
obstacle to the agreement on enabling 
bills and Citv Council will be' asked to 
approve the111. 

The major provisions of the enabling 
measures are as follows: 

_I. Authorizing the city to grant a ter
mmable permit and name conditions upon 
which it is issued, such as how it may be 
terminated, the rate of return to be allowed 
the grantee, and the number of miles of 
extensions and amount of new equipment 
to be added each year. 

2. ~1!1ending the cities and villages act, 
restnctmg the term of traction franchises 
to twenty years, by allowing the city to 
grant franchises for a fixed term of years, 
the number to be decided by the City 
Council. 

3. Amending the general corporation act 
to allow the organization of a corpora
tion to acquire street and elevated railways, 
buses and other forms of local transit 
facilities in Chicago within a 30-mile 
radius of the city limits. 

4. Authorizing the city to build sub
ways and to finance them by leyying 
special assessments against owners of prop
erty especially benefited, through use of the 
$50,000,000 traction fund now in the citv 
treasury, and by means of special bond·s 
payable out of subway earnings, or by all 
three methods. 

5. Restoration of home rule to the city 
through a commission of three members 
who would be appointed by the Mayor, 
subject to approval by the City Council. 
The commission, having jurisdiction over 
all local transportation lines in the 30-mile 
metropolitan district, would exercise all the 
powers now vested in the Illinois Com
merce Commission. 

Upon obtaining the approval of Judge 
Wilkerson, under whose supervision the 
Chicago Railways is now being operated. 
the bills will be submitted to the City 
Council for indorsement and then pre
sented to the General Assembly for 
enactment. This step would be followed 
by the drafting of an ordinance creating 
the franchise, which would be submitted 
to a referendum of the voters. 

The settlement plan has been ap
prO\·ed, in g-eneral. bv Samuel Insull. 
chairman Chicago Rapid Transit Com
pany: Henry A. Blair, receiver for the 
Chicag-o Railways: Leonard A. Busbv, 
president Chicago City Railway: arid 
John Hertz. chairman Chicago :\Iotor 
Coach Company. 
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No-Accident Vacations for 
Gary Men 

Eighty trainmen of the Gary Rail
ways, Gary, Ind., or approximately 73 
per cent of the total number employed, 
have operated their cars through the 
year 1928 without being charged with 
a single accident. Each honor man will 
receive as a reward a five-day no-acci
dent vacation in addition to his regular 
annual service vacation. 

Although street traffic in 1928 was 
probably heavier than in previous 
years, the number of public accidents 
in which Gary Railways cars and motor 
coaches were involved show.ed an ac
tual decrease of 33.4 per cent oYer 
1927. Each month in 1928 showed a 
decrease in the number of. accidents 
over the corresponding month in 1927. 
Collisions between cars were re
duced 53 per cent in 1928. The num
ber of miles operated by a car without 
accident was 1,700 miles greater than 
in 1927. 

Monthly safety meetings held by the 
company are well attended by the train
men. At them officials talk on the 
subject of safety, and the operators 
make suggestions for the correction of 
unsafe practices and conditions. 

Trainmen on the Gary-Hobart in
terurban division were the stars of 
the Gary Railways system last year. 
They had a perfect record. 

All Twin City Lines Included 
in Fare Decision 

With a new rate of fare in effect in 
Stillwater and Bayport on the Minne
apolis & St. Paul Snburban Railway, 
all lines of the Twin City Rapid Transit 
Company are affected by the recent 
decision of the Minnesota Railroad and 
·warehouse Commission giving the ad
vanced rate of 10 cents or six tokens 
for 45 cents in the Twin Cities. The 
neutral zone between Stillwater and 
Bayport is out of existence and the uni
form new fare is in operation. Formerly 
a 6-cent fare was charged in Stillwater 
to a neutral point, then 4 cents in 
Bayport. 

The Suburban company petitioned 
the commission on Nov. 15, 1928, for 
an increase, but it was not effective 
until after the new Twin City rates had 
been made. The change in the Minne
apolis rate affects the Lake Minnetonka 
line at the Minneapolis end within the 
city limits. 

Extension of Time for 
Electrification 

The New York Senate has passed the 
,Thayer bill, amending section 53-A of 
the public service commission law, 
stating that the time within which a 
railroad is to comply with the com
mission's order to electrify within cer
tain city limits shall not be extended 
beyond seven years after Jan. 1, 1926. 
Previously the extension of time had 
been limited to five years. 
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COMING MEETINGS 
OF 

Electric Railway and 
Allied Associations 

April S - Metropolitan Section, 
American Electric Railway Associa
tion, 33 W. 39th Street, New York, 
N.Y. 

April 12-Maryland Utilities Asso
ciation, Annual Meeting, Hotel 
Emerson, Baltimore, Md. 

May J-3-lndiana Public Utilities 
Association, Indiana Gas Association 
and Indiana Electric Light Associa
tion, annual joint convention, Hotel 
Gary, Gary, Ind. 

May 13-1S - National Highway 
Traffic Association, annual meeting, 
Stevens Hotel, Chicago, Ill. 

11/ay JS-Association of Electric 
Railway Equipment Men, Middle 
Atlantic States, semi-annual meet• 
ing, Wilmington, Del. 

June 3-6-National Association of 
Purchasing Agents, Annual Conven
tion, Hotel Statler, Buffalo, · N. Y. 

June S-7-Canadian Electric Rail
way Association, annual convention, 
Montreal, Quebec. 

June 21-22-New York Electric 
Railway Association, Bluff Point, 
N. Y. 

June 27-28-Central Electric Rail
way Association, Michigan City, Ind. 

July 21-26-Electric Railway Asso
ciation of Equipment Men, Southern 
Properties, Lexington, Ky. 

A11g. 1S-16- Wisconsin Utilities 
Association, Transportation Section, 
Hotel Northland, Green Bay, Wis. 

Sept. 28-0ct. 4-American 
Electric Railway Association, 
48th annual convention and ex
hibit, Atlantic City Auditorium, 
Atlantic City, N. J. 

Controversy. Over Counsel Fees 
in New York 

Charles Evans Hughes was paid a fee 
of $75,000 for his appearance before the 
Supreme Court in reargument of the 
5-cent fare case of the lnterborough 
Rapid Transit Company. A statement 
of expense, together with others, total
ing $817,000, has been filed with the 
New York Transit Commission by the 
Interborough as "operating expenses." 
The lnterborough contends that expense 
of. its litigation should be charged to 
operation. The Transit Commission, 
however, has served notice that fare 
litigation costs will not be allowed as 
operating charges. Other legal fees 
contained in the lnterborough's state
ment of litigation expenses are: Wil
liam L. Ransom, special counsel, $120,-
000; G. W. Wickersham, special pleader 
at the original Supreme Court hearing, 
$25,000; Harry L. Butler, counsel for 
the Manhattan Railway, owner of ele
vated lines, $55,000. 
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Maintenance Problems Occupy 
C.E.R.M.M.A. 

The Central Electric Railway Master 
Mechanics' Association, meeting i 
Youngstown, Ohio, on Feb. 14, busi 
itself with proposed alterations in it 
recently published standards on unifor 
charges and interchange equipmen 
maintenance, a consideration of carbo 
brush performance and a discussion of 
prepaTed list of questions relating t 
specific maintenance practices. 

"The ideal carbon brush," said J. V 
Dobson, chief engineer Stackpole Car 
hon Company, in his paper on th 
proper application of carbon brushes 
•·must have strength, be able to with 
stand severe vibrations incident to roa 
shocks, be hard, capable of resistin 
abrasion and dusting away. Conta 
drop between brush and commutato 
should be high, electrical resistance low 
and brush friction low." 

In discussing the question of brushes 
sticking in their holders, Mr. Dobson 
scouted the idea that carbon actually 
swelled under service conditions. ''It is 
difficult," he said, "to conceive how a 
carbon brush that has been subjected 
during manufacture to a graphitizing 
temperature of 3,000 deg. C., a temper
ature above the melting point of prac
tically all metals, can contain anything 
but carbon, graphite, and a very small 
percentage of ash residue from iron. 
ccpper or silica. At this. graphitizing 
temperature the brush material takes it5 
final shape as has been verified from 
many tests." 

"This refers, of course," continued 
l\Ir. Dobson, "only to brushes usually 
used in railway work, which are electro
graphitic and therefore baked at a very 
high temperature. It does not consider 
the so-called "doped" brushes filled with 
a lubricating material such as paraffin 
that is not baked out afterward." 

l\Ir. Dobson pointed out that the rail
way motor has the advantage over 
strictly industrial types of doing a con
siderable amount pf running under no
load conditions as fo coasting and brak
ing periods. This, when no power is 
Leing applied to the commutator, is very 
effective in cleaning and polishing it, 
correcting to a large extent the damage 
of the heavy accelerating current which 
may have immediately preceded. He 
concluded by saying that this, in a 
measure, was the reason why the rail
way motor can safely withstand greater 
duty both under current density and at 
high commutator speeds. 

Following luncheon at the Poland 
Country Club as guests of the Pennsyl
vania-Ohio Power & Light Company, 
the association elected officers for the 
ensuing year. A. J. Challeen, superin
tendent of shops and equipment Detroit 
United Railway, was elected president: 
E. J. Jonas, superintepdent of equip
ment Cincinnati Street Railway, was 
elected vice-president; L. E. Earlywine 
was re-elected secretary; Charles Sigler. 
T. H. Nicholl, J. W. Osborn, and J. B. 
Corderman were elected to the executive 
committee. The spring meeting will be 
held in Lima. 
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, Recent Bus Developments 

Equitable Grant StiJJ Being 
Discussed in New York 

Comptroller Berry, of New York City, 
reported to the Board of Estimate on 
March 18 that Edmund L. Mooney, 
counsel for the Equitable Coach Com
pany, holder of the bus franchise for 
.Manhattan, Brooklyn and Queens, had 
informed him on March 16 that it would 
be unable to proceed with the inquiry 
"at the present time" because all of its 
energies were engaged in getting a cer
tificate of necessity• and convenience. 
The application to the Transit Com
mission to reopen the hearings was made 
several hours after the Board of Esti
mate session ended. Mayor Walker 
suggested "that the comptroller be re
quested to communicate again with Mr. 
.Mooney and find out what he means by 
that language--whether he means they 
will be ready to appear before the comp
troller in a day, a week or a year." 

The bus company is still a suppliant 
before the Transit Commission in its 
endeavor to perfect its rights and was 
notified to appear before that body on 
March 21 when hearings on granting 
a certificate of necessity and convenience 
were resumed. The session continued 
during the day and was then adjourned 
until March 27. The company must 
obtain this certificate by April 1 before 
it can have the right to operate buses. 

IJJinois Senate Passes 3-Cent 
Gas Tax 

The 3-cent gasoline tax, sponsored by 
Governor Louis L. Emerson in the 
Illinois General Assembly, passed the 
State Senate recently by a vote of 35 
to 14. In the upper house the chief ob
jection to the measure came from Chi'
cago and Cook County delegations, who 
claimed that the state's most populous 
city and country would be deprived of 
their proper share of the revenue to be 
derived from the bill. As passed by the 
Senate, the bill contained Governor 
Emerson's recommendations that 2 cents 
of the tax should go to the state and 
1 cent be returned to the county from 
which it was derived. The Chicagoans 
asked for an equal split. Amendments 
urged by Cook County members are ex
pected to be discussed in the House of 
Representatives shortly. 

Amsterdam Certificate 
Reasonable 

The Public Service Commission af
firmed on March 19 its action of Oct. 
18 last in granting a certificate for the 
operation of a bus line by Charles Voll
mer over certain streets in Amsterdam, 
N. Y., following a rehearing had on the 
petition of the Fonda, Johnstown & 
Gloversville Rai lroad. This railway al-

I 

kged that Mr. Vollmer was violating 
conditions in his certificate prohibiting 
carrying local passengers in Main 
Street and that his bus operations were 
affecting the income of the trolley line. 

In its ruling the commission held that 
from the evidence at the rehearing, it 
was not demonstrated that the action 
of the commission in granting a cer
tificate to Vollmer was in any respect 
unjust or unwarranted. The commission 
further held that the railroad, on the 
rehearing, was unable to show that 
there had been any considerable viola
tion of the restriction against carrying 
local passengers and from the evidence 
of witnesses called by the bus operator, 
it appeared that Mr. Vollmer had been 
making every reasonable and proper ef. 
fort to enforce the provisions of his 
certificate . 

City Versus State m Chicago 
A rehearing of the case involving the 

right of. the city of Chicago to require 
a license and otherwise regulate buses 
operating over its streets was asked 
recently in a petition filed by the 
Chicago Motor Coach Company in the 
Illinois Supreme Court at Springfield. 
In a decision handed down on Feb. 
18, the court ruled that cities have full 
jurisdiction over the use of their streets 
by buses even though the company first 
obtained permission to operate from the 
Illinois Commerce Commission. The 
decision established the validity of or
dinances of the city of Chicago which 
require such a franchise. 

The coach company operates in Chi
cago under authority of the Illinois 
Commerce Commission and by per
mission of the local park boards. It 
asserts in its brief that "no prior de
cisions require the conclusion which 
this court has reached." 

Preliminary Steps Toward 
St. Joseph InstaHation 

The St. Joseph Railway, Light, Heat 
& Power Company, St. Joseph, Mo., is 
awaiting permission of the Missouri 
Public Service Commission and the City 
Council to institute motor coach service 
on the Messanie Street line for a trial. 
If service by bus proves successful it is 
intended to substitute buses for the rail
way cars. The change would mean an 
expenditure of approximately $150,000 
for new equipment, according to C. A. 
Semrad, general manager. The motor 
coach service on the Grand Avenue line 
has proved satisfactory and it is be
lieved that the change on the Messanie 
Street line will prove popular. Because 
of the larger number of passengers and 
the greater length of the Messanie line 
it is planned to use larger coaches than 
those used on Grand A venue. 
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Service Routes in Jamestown 
Combined 

In an, effort to secure more eco
nomical operation the Jamestown Motor 
Bus Transportation Company, sub
sidLary of the Jamestown Street Rail
way, Jamestown, N. Y., has combined 
its North and South Side bus routes. 
Another important change has been the 
elimination of the p.a.y.l. system in 
favor of the p.a.y.e. system on all lines 
with the exception of the one operating 
between Jamestown and Greenhurst, 
conforming to the practice of the 
Jamestown Street Railway. 

Mitten T ours Expand 
Further to supplement its through 

motor coach service from \Vashington 
to New York via Baltimore, Wilming
ton and Philadelphia, Mitten Tours, in
tercity motor coach lines, owned by the 
Pennsylvania Railroad and the Phila
delphia Rapid Transit Company, began 
hourly operation of motor coaches be
tween Baltimore and Washington on 
March 15. Service from Baltimore will 
be every hour on the hour from 8 a.m. 
to 8 p.m., then 10 p.m. and 12 midnight 
from the Union Bus Terminal, Liberty 
and Redwood Streets. Service from the 
International Tours terminal, Washing
ton, will be hourly from 8 a.m. to 8 p.m., 
then 9 :30 p.m. and 12 midnight. The 
noon coach, however, from Washington 
will leave at 12:15 p.m. Running time 
between Baltimore and Washington is 
one hour and 35 minutes. Between 
Baltimore and Washington the one-way 
fare is $1.25 and round trip $2.25. 

Three coaches from Washington, the 
9 a.m., the 12: 15 p.m. and the 9 :30 p.m., 
will carry through passengers to New 
York, via Philadelphia. The schedule 
in Washington has been co-ordinated 
with the leaving and arrival times of the 
Richmond, Fredericksburg & Potomac 
Transportation Company, rendering 
motor coach service to Richmond and 
Fredericksburg, Va., and with the Grey
hound-Florida lines for Jacksonville and 
Miami, Fla. 

On Jan. 31 the Pennsylvania, follow
ing its plan of rail and motor coach 
co-ordination, purchased a substantial 
interest in the People's Rapid Transit 
Company, Inc., (known as Mitten 
Tours) and operated by the Philadel
phia Rapid Transit Company. The 
Philadelphia transit organization still 
maintains an interest and it will con
tinue to operate the service under the 
supervision of Mitten Management, Inc. 

Substitution on Eighth Avenue, 
N ew York, Urged 

Eighteen civic associations asked the 
committees of the whole of the Board 
of Estimate of New York on March 
18 to s~rap the cars and tracks of the 
Eighth and Ninth Avenues Railway and 
to substitute a system of buses. The 
petition asking that such action be taken 
was signed by representatives of the 
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ciYic associations at a luncheon on Feb. 
27. The removal of the surface car lines 
is asked on the ground that they ob
struct traffic and hinder the develop
ment of the districts through which they 
pass. According to the civic groups, the 
railway has expressed willingness to ex
change its 99-year franchise for a short
ttrm bus franchise. 

Extension of Service by 
Pacific Electric 

A certificate of public com·enience 
and necessity has been granted by the 
Railroad Commission to the Pacific 
Electric Railway to operate motor coach 
service for the transportation of pas
sengers between Wingfoot in Los An
geles, and the Ford Plant in Long 
Beach. This is subject to the provision 
that no local service be performed be
tween Orange AYenue and Olive Street 
in the city of Compton, and between the 
intersection of Anaheim Street and 
Badger A venue in the city of Long 
Beach, and the Ford Plant. 

Meter System in Worcester 
by May 

Possibility that the competition with 
which the Worcester Consolidated 
Street Railway, \Vorcester, Mass., has 
had to contend both on its bus and 
trolley lines because of a 35-cent flat 
fare for taxicabs may be eliminated, is 
seen in the recent move in Worcester, 
Mass., to have the taxis return to the 
meter system by May 1. 

The license board of the city is not 
satisfied that the flat rate has worked 
out well and has given its unofficial ap
proval to the 15 and 5-cent basis of 
charge rather than the old 30 and 10-
cent plan in effect before meters were 
abolished. 

The plan is opposed by taxi patrons 
who, by clubbing together, have been 
taking advantage of the flat rnte much 
to the disadvantage of the railway. 

The number of taxis has increased 
about 50 per cent since Oct. 1, while the 
number of drivers has tripled since that 
time. Mayor O'Hara has informed the 
license board that he is opposed to any 
further increase in numbers. On Oct. 
1. the date of the introduction of the 
35-cent flat-rate fare by the entry of the 
Ring Cab, Inc .. into the field, 224 taxi
cabs and 423 drivers were licensed in 
the city. At present there are 1,146 
licensed driYers and 355 licensed cabs. 

Toledo High School Students 
Swe11 Bus Receipts 

Special bus service operated by the 
Community Traction Company, Toledo, 
Ohio. for high school students in Feh
ruary carried 18,000 passengers and 
brought in a net profit from operation 
of $520. Total revenue was $1,339 and 
expenses $818. The revenue of 40.074 
cents per mile was highest in the entire 
bus operations of the company. 

• 
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Financial and Corporate 
• 

First Common Dividend by 
Eastern Massachusetts 

On April 1 the Eastern Massachusetts 
Street kailway, Boston, Mass., will pay 
its first common dividend of the public 
trnsteeship, which began early in 1919. 
The 37½-cent payment ordered by the 
trustees was not labeled a quarterlv div
idend, but the opinion of the Boston 
News Bureau is that in the road's strong 
financial condition is found basis for 
the belief that the stock is now on a 
37½-cent quarterly basis. 

After all charges and dividends on 
senior stock issues the Eastern Mas
sachusetts in 1928 earned $1.55 a share 
on the 82,664 shareG of common out
standing. This is a shade larger than 
common dividend requirements at a 37½
cent quarterly rate. Signs are not 
wanting that the new managerial regime 
in the Eastern Massachusetts is com
mitted to the policy of its predecessors of 
going vigorously after business and low
operating ratio. If the result is to in
crease the net earnings the common div
idend would then naturally appear to he 
so much more secure. The News Bu
reau says: 

After the maturity of $3,352,000 Lynn & 
Boston bonds on Dec. 1 next is out of the 
way, which amount incidentally will be 
met from treasury cash and investments the 
Eastern :Massachusetts will have no obliga
tions coming due until Jan. l, 1948. This 
freedom from nearby maturities, combined 
with a strong showing as to current assets 
constitutes an unusual condition of affair~ 
for an electric railway in these times. 

Circuit Court Affirms St. Louis 
Fare and Valuation Finding 

City Counselor Muench, of St. Louis, 
J'\fo., is preparing to carry to the Su
preme Court the city's fight against the 
straight 8-cent fare and $66,000,000 
rate-base valuation, awarded the St. 
Louis Public Service Company by the 
Missouri Public Service Commission. 
On March 12 the Circuit Court for Cole 
Countv affirmed the commission's order 
in the.fare case. The commission's rul
ing was handed down on June 21, 1928, 
and the 8-cent fare went into effect 
on July 1, 1928. 

Of the $66,000.000 value placed on the 
property the commission decided $63,-
500,000 represented tangibles used or 
useable for service. The values are as 
of Jan. 1. 1927. This valuation is an 
increase of $14,000.000 over a tentath·e 
Yaluc of $52.000,000 fixed by the com
mission in June. 1927, when the com
pany was granted a temporary fare in
crease from 7 cents to 8 cents, with two 
tokens for 15 cents, pending a final 
order. 

In its appeal to the Supreme Court 
the citv will contend that the commission 
did not give proper consideration to in
vestment cost but based its ruling on 

the theory of reproduction new less 
depreciation . 

The company sought confirmation of 
a rnluation of $75,000,000 with an al
lowed return of 8 per cent on that value 
and a depreciation allowance of $1,500,-
000 a year. The commission fixed the 
return of 7.14 per cent and cut the 
depreciation allowance to $800,000 a 
year. 

In sustaining the commission, Circuit 
Judge Westhues merely announced his 
ruling with an entry of affirmation on 
the court docket. . 

.Foreclosure Sale at Binghamton 
May 15 

The properties of the Binghamton 
Railway, l:!mghamton, X. Y., will be 
offered for sate on :.lay 15 in mortgage 
foreclosure proceedings, with initial bids 
to be at a set-up price of $2,300,000, a~ 
ordered by the federal court. The sale 
will include the lighting plant and fran
chise in Endicott, N. Y., a tract of more 
than 50 acres in the center of Bingham
ton and other holdings. 

W. S. Appleyard Buys Railway 
at Burlington, Vt. 

William S. Appleyard, who for the 
past three years has been operating the 
Burlington Rapid Transit Company 
running bus lines at Burlington Vt., 
has bought from the People's Light & 
Power Corporation, New York, all the 
stock of the Burlington Traction Com
pany, which in 1926 was valued bv a 
Stone & \Vebster appraisal engineer at 
$1,231,500. The Burlington Traction 
Company includes the Military Post 
Street Railway, operating between Bur
lington and Essex Junction, 8 miles. 
including a stop at Fort Ethan Allen. 
Other than the electric railway operat
ing between the villages of Stowe and 
Waterbury the Burlington Traction is 
the last city system of its kind in the 
state. 

Extension of Time for Deposit of 
Brooklyn City Stock 

The committee for stockholders of the 
Brooklyn City Railroad, Brooklyn, N.Y., 
under plan and agreement of Feb. 13, 
1929, has announced extension of the 
time, up to and including April 1, 1929. 
at 3 p.m., within which deposit of stock 
may be made. The Brooklyn Trust 
Company is the depositary of the stock. 
The stock is being deposited under the 
plan for the consolidation of the prop
erty with the street surface lines of the 
Brooklyn-::'lfanhattan Transit Corpora
tion. The terms under which the roads 
will be brought together were outlined 
in the ELECTRIC RAILWAY JouRXAL for 
Feb. 16, pa~e 301. 
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Massachusetts Route 
Discontinued 

The Massachusetts Northeastern 
Street Railway ceased operations at 
midnight on March 17 on its line be
tween Lawrence, Mass., and Salem, 
N. H. Service by railway in the town 
was at one time supplied by the line 
from Haverhill, Mass., which operated 
to Canobie Lake Park, connecting 
Salem with Salem Depot. Another line 
operated via Salem Depot to Hampshire 
Roads, Lawrence and Methuen, Mass. 
A month back no cars were operated 
beyond the Massachusetts line but the 
Massachusetts Northeastern took over 
the route between Lawrence and 
Salem and had cars connect with the 
Hampshire road. -

Hudson Valley Properties Sold 
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rights-of-way of that area were included 
in the disposal. 

Large purchasers of the various prop
erties were the New York Power & 
Light Corporation, the Eaton Wrecking 
Company, Albany, the Schenectady 
Railway, the Boston & Maine Railroad, 
the Hudson Transportation Company, 
the United Paper Board Company, of 
Thompson, and B. M. Frank, New 
York. 

Short Brooklyn Three-Cent Line 
Succumbs 

Final action has been taken by the 
Board of Estimate in acceptance of the 
$206,000 selling proposition of the Man
hattan Bridge Three-cent Line. This 
marks the end of an adventure in trans
portation begun in 1912 by a combina
tion of Brooklyn business men to con
nect the junction of Fulton Street and 
Flatbush Avenue with the east side of 
:Manhattan by a short line, using the 
Flatbush A venue extension and the 
Manhattan Bridge. The price the city 
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Disputes Nashville Valuation 
The Nashville Railway & Light Com

pany, Nashville, Tenn., has entered ex
ception to the order of the Tennessee 
Railroad and Public Utilities Commis
sion of Dec. 22, 1928, in which the 
commission fixed the valuation of the 
properties of the company. The formal 
protest and exception was filed by At
torneys \V. E. Norvell and J. M. Ander
son, and says that the value as deter
mined by the commission "is grosslv 
inadequate and insufficient and is sub
stantially less than the valuation to 
which the company is entitled under a 
correct and proper application of well
settled principles of law to the facts as 
they appear in the record." 

As mentioned in the ELECTRIC RAIL
WAY JOURNAL, issue of Jan. 26, a $17,-
500,000 value was placed on the Nash
ville property. 

Sale of all the properties of the de
funct Hudson Valley Railway, extend
ing from Warrensburg to Troy, N. Y., 
was announced on March 16 by the 
Delaware & Hudson Railroad, owners 
of the company. Included in the trans
actions were tracks, wires, rights-of
way, substations, the waiting room in 
Saratoga Springs and other real estate 
in Saratoga and Ballston Spa. The 
property was disposed of to eighteen 
persons and companies. Figures for the 
deal could not be learned. 

Service to Be Restored on 
Rockaway Road 

is to pay includes the whole plant and , 
equipment. It also includes a franchise Plans are in the making by H. E. 
running to 1937. Salzberg Company, Inc., New York. 

For years the road did a fairly good for the early restoration of service 
business, with sixteen cars and S miles by the Ocean Electric Railway, pur
of track. Power was purchased, but chased recently. It is intended to 
there came accidents on which heavy operate service by electric railway from 
damages were assessed against the line. Hammels to Neponsit over the streets 

The announcement set at rest rumors 
that the Delaware & Hudson was plan
ning to build a new line between Me
chanicsville and Fort Edward, since the 

The city plans to convert the space of these and intervening towns. To 
on the bridge now occupied by the trol !his end a new company is being organ
ley tracks into two additional lanes for ized. A survey of the traffic possibili
automobiles and to arrange for a bus ties has already been made and the in
service to supplant the former service tention of the purchasers is to put on 
by trolley. new cars. The road runs the length 

of the Rockaway Peninsula, a territorv 
very heavily populated particularly dur

Conspectus of Indexes for March, 1929 
Complied !or Publlcatlon In E'LEXn"RIC RAILWAY JOURNAL by 

ALBERT S, RICHEY 
Electric Railway Engineer, Worce1ter, Mass. 

:-.lontb Year La•t S Yean, 
________ 

1
_L_a_te_•t A1to Aco H,j_~ Low 

StreetRalhray March ~ March ~ Tan:-
Fares• 1929 1929 1928 1929 192◄ 

1913- ◄ .84 • 7.75 7.75 7.61 7.75 6.91 
Eledrlc Railway :\lsrrb Feb. March :\larr.b Feb. 

Materials* 1929 1929 1928 192◄ 1928 
1913 - 100 144,8 H5.0 HO.I 163,9 139.5 

ElectrtcRallway Morch Feb. J\larch ;\larch ~ 
Wages* 1929 1929 1928 1929 1924 

1913 - 100 230.1 229.9 228.8 230.1 217,-l 
Am. Elec. Ry. Assn. Morch Feb. '.\lurch March Sept. 

Construction Coet 1929 1929 1928 192◄ I 927 
(Eleo. Ry.) 1913 - 100 20:IA 205.2 200.5 206.8 199.-l 
Eng. News-Record :\l•rrh Feh, March March Nov. 

Construction Cost 1929 1929 1928 192◄ 1927 
(General) 1913 - 100 207,8 210.-l 201.6 22-l,7 202.0 
U.S. Bur. Lab. Stat. 'eb. Jan:-~ Nov . April 

Wholesale Commod- 1929 1929 1928 !925 1927 
itie• 1926 - 100 96, 7 97 .2 96.! 101..5 93. 7 

Bradstreet J\l•rcb ~ i\larch ~ Jufv 
Wholesale Commod- 1929 1929 1928 1925 I 9i4 

ities 1913 - 9.21 13.00 12.98 13.3-l H.41 12.23 
U. S, Bur. Lab. Stal. Feb. Jan:-~ Nov. Mav 

Retail Food 1929 1929 1928 1925 19i4 
1913 - 100 15!,-l 15-l.6 151.6 167.1 1-il.0 

CoslofLlvlng Feb. Jnii':- Feb. Nov, April 
Nat. Ind. Conf. Bd. 1929 1929 1928 192S 1928 

191 ◄ - 100 161.0 160,9 161.5 171 .8 160.S 
Industrial Activity ~ ~ - Fe~ ~ July 

Elec.World-Kw.-hr. 1929 1929 1928 1929 192◄ 
used 1923-25 - 100 1-lO.-l 132.5 127.7 H0.-1 73.-l 

Bank Clearings I eb. Jnn:-~ ~ May 
Out,ide N. Y. City 1929 1929 1928 1929 1924 

1926 - 100 110.1 108.7 99,0 110,1 8-1 -i 
Business Fallures Fe!>. -:inn:-~ Jin."° Seoc:-

Number 1929 1929 1928 192 ◄ 1928 
Liabilities (Millions) 1720 218 ◄ 1882 2231 1348 

62,26 56.19 51,30 122.95 23.13 

• *The three index numbers 
marked with an asterisk are 
computed by Mr. Richey, as 
follows: Fares index is aver
age street railway fare in all 
United States cities with a 
population of 50,000 or over 
except New York City, and 
weighted according to popula
tion. Street Railway Materials 
index is relative average price 
of materials (including fuel) 
used in street railway operation 
and maintenance, weighted 
according to average use of 
such materials. Wages index 
1s relative average maximum 
hourly wage of motormen, 
conductors and operators on 
136 of the largest street and 
interurban railways operated 
in the United States, weighted 
according to the number of 
such men c:mpioyed on these 
roads. 

ing the summer months, and the feeling 
of the new owners is that under re
habilitation the road can be made profit
able. An indiscriminate service by bus 
is now being given in the territory, 
but this has been so unsatisfactory that 
the new owners have received the pledge 
of support of the business interests. The 
physical changes in the property are to 
be carried out so that the road will be in 
condition properly to handle the ex
pected seasonal patronage. 

Auburn & Syracuse to Abandon 
Operation of the Auburn & Syracuse 

Railroad will be abandoned within the 
next two months. The bondholders 
protective committee has decided that it 
would not be advisable to bid in the 
property at a sale to be ordered by the 
court. An asset of real value is Owasco 
Lake Park, near Auburn, N. Y., leased 
to others during the last few years. 
Operation of the trolley line has 
brought successive losses. 

T. C. Cherry was appointed receiver 
for the railway two years ago when. 
the road defaulted in payment of in
terest on its first 111ortgage bonds. Last 
August Rolland B. :;\Tarvin was ap
pointed referee to compute the amount 
due on the mortgage. 

Alexander H. Cowie, the receiver, 
and attorney for the bondholder pro
tective co111mittee, will apply soon for 
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the sale of the property to the highest 
bidder. 

The decision of the committee in this 
case is expected to result in the prop
erty going to some bidder who will 
operate the park at Owasco Lake and 
junk the tracks and equipment. Auburn 
city lines owned by the company were 
junked sometime ago and a bus cor
poration is operating in that city. 

Interests identified with the railway 
also organized the Mid-State Coach 
Lines, which is operating buses between 
Syracuse and Ithaca by way of Auburn. 

The railway extends from Syracuse 
through Taunton, Spit Rock, Marcellus 
and Skaneateles to Auburn. There is 
no bus service now from Syracuse to 
Marcellus or Skaneateles, but it is un
derstood the Mid-State company is 
planning to move soon for permission 
to extend its network to include these 
places. 

Boston January Receipts $74,244 
in Excess of Cost 

Trustees of the Boston Elevated Rail
way, Boston, Mass., report for January 
a revenue of $74,244 in excess of cost 
of service compared with similar excess 
in January, 1928, of $191,382. 

For the seven months of the trustees' 
fiscal year ending Jan. 31, 1929, cost of 
service exceeded revenue by $629,520 
compared with a similar excess of 
$323,417 in the preceding year. 

The road carried 32,038,239 revenue 
passengers in January of this year com
pared with 33,164,520 in the correspond
ing month a year ago. Average fare 
per revenue passenger decreased from 
9.262 cents to 9.255 cents. 

A greater amount of service was pro
Yided, however, for the smaller number 
of passengers. Trips operated increased 
from 633,881 to 654,205 and total miles 
operated increased from 5,013,084 to 
5,107,130. 

Hears Argument on Illinois 
Abandonment 

Hearings on an application of the 
Chicago & Illinois Valley Railroad for 
authority to discontinue service and re
move the tracks over that portion of 
its line between DePue and Princeton, 
Ill., were begun in Chicago recently be
fore the Illinois Commerce Commission. 
In seeking permission to abandon this 
14-mile section of its interurban sys
tem, the railroad presented evidence 
showing that operations were being 
carried on at a steadily increasing loss. 

$11,556 Balance on Utah 
Commission Report 

The annual report of the Public Utili
ties Commission of Utah, for the year 
1928, shows appropriations, allowances 
and receipts for the year of $35,819, 
which included a balance from the re
port for the year ended on Jan. 1, 1928, 
of $10,617. Expenditures were $24,263, 
leaving a balance on hand of $11,556. 
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Real Progress Noted in Toledo 
in 1928 

Surplus earnings of $125,150 credited 
to the stabilizing reserve after all oper
ating expenses, taxes, and charges, com
pared with a deficit of $361,825 for the 
previous year, tells the story of 1928 
or the "year of greatest progress and 
achievement so far as public transporta
tion in Toledo is concerned." This was 
revealed in the annual report of Com
missioner E. L. Graumlich submitted to 
the City Council. Operations of the 
Community Traction Company show 
the marked benefits of a co-ordinated 
railway-bus operation, improvement in 
railway equipment, new bus equipment, 
economical and centralized storage of 
buses, elimination of competition, and 
the general benefits of good industrial 
conditions in the city. 

Passenger revenue for 1928 was 
$3,479,628 compared with $3,251,198 for 
the previous year. There were 48,230,-
315 revenue passengers compared with 
45,503,270 in 1927. Increase in patron• 
age came largely from extensions of 
service to parts of the city n_ot served 
before. Increases in revenue were also 
obtained from special services, sub
sidies and the rent of tracks and termi
nals for interurban use. Total revenue 
from all sources was $3,691,071, an in
crease of $259,288 over the previous 
year. 

During the year the transportation 
ordinance passed by the City Council 
with approval of Mayor \V. T. Jackson, 
the Street Railway Board of Control, 
and company representatiyes of Henry L. 
Doherty & Company proYided a lower 
power rate, a refund of $150,000 on 
power charges, a definite paving and 
repaving program for the next five 
years, payment of old paving obligations 
to the city, establishment of crosstown 
bus service, reduction in bus fares, re
storation of control of service to the 
city and elimination of bus competition. 

In the face of an increase of 10 
per cent in service, operating costs were 
reduced from $2,044,191 in 1927 to 
$2,018,119 in 1928. While wage costs 
went up due to increased service, cost of 
power was cut about $30,000 and settle
ment of injury and damage claims re
duced about $50,000 through continuous 
safety campaign and careful handling of 
claim cases. Taxes were $230,356, a 
considerable increase. This sum was 
almost equivalent to half the amount 
paid in bond interest and preferred stock 
dividends. 

Bus operation provided total revenue 
of $495,633 which is 118 per cent gain 
over the preYious year. Revenue pas
sengers on coaches increased from 
2,795,052 in 1927 to 6,150,851 in 1928. 
Net income from the coach operation 
was $50,065 against a deficit of $15,457 
the previous year. 

INCOl\lE STATEMENT OF THE C0!,11\IUNITY TRACTION CO:'.\IPANY FOR YEAR E:--!DED 
DEC. 31 

Passenger revenue .. .................................................... . 
R T~e fare• collected from etreet car and coach passengers. 
i.;pec1al revenue .......... , ............... , ......................... , ... . 

The revenue derived from cars and coaches used for special sen-ices and from 
subsidies. 

Exc~ii:c~:der~~e~~i-cyf~g ;;e~P~P~r~-~i"i 0

t
0he' ~~;~ ~~~I ~~~~b~;.- ............... . 

Station and car privileges ..............•....•..••.......••••....•........ , 
Paid to the company for advertising card• on the cars and coaches. 

Rent of equipment ..•.....•............................................. 
Received from other companies for the use of company care (Point Place). 

Rent of tracks and terminal• ... '. ........•....•..•.............•.....•.. , .. 
Paid to the company by interurban lines for use of city tracks. 

Rent of buildings and property ........................................... . 
, Received _for _the use of land or buildings-bill board •pace. 

Non-operating income ................................................... . 
All revenues which are not the result from operation-interest earned on the 
several funds, ca•h discounts. 

Total revenue from all sources ........................ , ..•................ 

1928 1927 
$3,479,628 $3,251,198 

42,526 36,176 

27◄ 491 

33,417 32,305 

3,455 6,220 

110,748 81,512 

287 481 

20,734 23,396 

$3,691,071 $3,431,783 

OPERATING EXPENSE AND DEDUCTIONS FRO!ll INCO:'.\IE OF CO:\ll\IUNITY TRACTION 
COMPANY 

1928 1927 
The 1\1:l~er ordinance directs that the revenueP of the company ah.all be used as follows: 

Operating expense ...................................................... . 
This is the cost of operating the cars and coachcs--conductor and motormen 
wages, cost of power, injury and damages, and gasoline. 

l\laintenance ........................................... , ....... , ....... . 
The amount provided for repair of tracks, cars and coaches. · 

Taxes ................................................................. . 
Real sod personal tax, state excise tax, public utilities, automobile license, 
gasoline tax ......................................................... . 

Total operating expense and taxes ........................................ . 
Income from operation .. ." ............................................... . 

DEDUCTIONS FROM }NCOME 
Depreciation .. ......................................................... . 

The amount set aside for renewals and reconstruction. 
Sinking lund-(city's purcha,e fund) ...................•......•...•........ 

2! per cent of capital value must be eet aside out of operating revenues for the 
purchase and retirement of bonds and preferred stock for which common otock 

lnt~i:!f~u~;~de1\f;ht .•..........•.... , ..•.........................•.. 
Interest on money borrowed for current needs, coach contracts . ..... . ...... . 

Tobi deductions from income ........................... , ...•.• , ......... . 
Balance is available for: 

Stsbiliziog reserve .. .................................................... . 
Ordinance requires that from thi, fund shall be paid: 

Interest on bonds ........................................... .' ........... . 
Dividend• on preferred stock ............................................. . 

Tota! interest and dividends .........•................ , .............. . 
Net increase deficit .................... , ................................ . 

Add-refund on power--ordinance N"o. 6480 ............................. . 

$2,018,119 $2,044,191 

547,044 570,992 

230,356 209,524 

0 0 
$l,7Y>,H I $2,824,708 

$M95,549 $607,074 

I 99,323 139,888 

72,603 317,323 

50,002 31,306 
0 0 

$321,929 - $488,518 

$573,620 $118,555 

375,5 I 5 392,665 
87,955 87,715 

$4~3.rni $480,380 
$110,150 $361,825 

I 5,000 
$125,150 
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Personal Items 

C. H. Jones Heads IlJinois 
Association 

C. H. Jones, general manager Chi
go, South Shore & South Bend Rail

oad South Bend, Ind., was elected 
resident of the railways group at the 
ecent joint sessions of the three organ
zations, namely, the Illinois Gas Asso

ciation the Illinois State Electric Asso
ciat ion' and the Jllinois E lectric Rail
ways Association. In this capacity he 
succeeds R. F. Palmblade. 

Mr. Jones' name has long been identi
fied with accomplishment in the elec
trical field. Since his affiliation· with the 

C.H. Jones 

always been interested in association 
activitv, particularly the work of the 
bodv of which he has now been made 
the head. 

F. W. Hoover in Industrial 
Survey Work 

Fred \V. Hoover, former vice-presi
dent Consumers Power Company and 
later associated with Hodenpyl, Hardy 
& Company, Inc., has established de
partment headquarters at Jackson, Mich., 
in charge of the Allied Power & Light 
Corporation's newly formed industrial 
development department to co-operate 
with and supplement activities of com
mercial organizations operating in the 
various local communities served by 
companies with which Allied Power & 
Light is identified. Work of this char
acter has been carried on for several 
years by various operating companies, 
but the new department not only will 
consolidate the activities of such compa
nies but will provide a clearing house 
and will make available engineering and 
economic advice and data to each com
munity expert for directing industrial 
promotion efforts. 

Within the territory served by the 
operating companies, Mr. Hoover be
lieves the organization can do a lot of 
effective preliminary work, and supply 
the local chambers with a mass of valu
able data and information which will 
be helpful in guiding and confining their 

Chicago Rapid Transit Company in activities and enthusiasm to channels 
1909 he has given unstintingly of his which promise the greatest degree of 
time and effort to electrical develop- permanent, constructive benefit to their 
ment. He was made electrical engineer communities. Primarily the work will 
of the Chicago Rapi? T~ansit Lines 3:nd be of an advisory nature, but, in the last 
the North Shore Lme m 1917. Pnor analysis it will have to be the Chamber 
to this he had made a reputation for :-Of Com~erce or some other local indus
himself in the rebuilding of the powe_r trial development agency which brings 
distribution system of the Rapid Transit the new industry into the community and 
Lines and he was to add to his record gets the credit for the accomplishment. 
later in the work on the new Skokie 
Vallev Route of the North Shore Line. 
The expeditious handling of the thou
sands who visited Chicago during the 
Eucharistic Congress in 1926 was at
tributable in great measure to his leader
~hip. 

Of his latter-day accomplishments is 
the high standard of service maintained 
on the South Shore Line and mentioned 
in these pages under date of Aug. 21, 
1926, at the time of his assuming the 
duties of general manager of the com
pany. In this capacity he succeeded 
Charles W. Chase. At that time the 
company's operating headquarters were 
removed from Gary to Michigan City, 
Ind. Since the purchase of the insolvent 
Shore system by the Insull interests in 
l 925, the company has been domiciled 
in Gary. 

Mr. Jones was born in Chicago. He 
was graduated from Armour Institute 
of Technology in 1909 with the degree 
of electrical engineer. :Mr. Jones has 

Changes in St. Louis 
G. Z. Ledford is now temporary super

intendent of car operation for the 
St. Louis Public Service Company, St. 
Louis, Mo. He formerly was division 
superintendent of the North Broadway 
station. 

F. A. Wilson, who was division · 
superintendent of the DeBaliviere _c~r 
station, has been made temporary d1v1-
sion superintendent of the North ~road
way car station while John H. Rippe';), 
former superintendent of methods, 1s 
temporarily filling Mr. Wilson's old post 
at the DeBaliviere sheds. 

James Stewart has been p~o~o!ed to 
the superintendency of the Virgmia and 
Walsh station, which houses the Grand 
and Belleville cars. He had been day 
dispatcher at this station for the past 
eight years. 
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M. L. Cummings Directs Salt 
Lake Advertising and Publicity 
11. L. Cummings, Jr., associated with 

the advertising and public relations_ ac
tivities of the Utah Power & Light 
Company for several years, ha~ ~ecently 
been placed in charge of _advertising ~nd 
publicity for the Utah Light & Traction 
Company, Salt Lake City, Utah. Mr. 
Cummings is also editor of the Utah 
Power & Light Company's hou_se orga?, 
"The Synchronizer." He will retain 
his present connection with the power 
company, and assumes the ad?itional 
duties with the company operating the 
railway and bus lines. . 

Mr. Cummings became associated 
with public utility work in March, 1915, 
at which time he entered the employ of 
the Utah Power & Light Company as 
secretary to S. R. Inch, who at that 

M. L. Cummings 

time was general superintendent of that 
company. About t~ree years later ~e 
became identified with the commercial 
department, was appointed edito~ of the 
company's house organ, and _m th~t 
capacity gained his first experience m 
public relations work. In 1922_ he.began 
to devote the major part of his t1m_e. to 
the company's advertising and publicity 
activities and in the latter part of 1924, 
when th~ Utah Power & Lig~~ Com
pany organized its own adv~rt1smg de
partment, he was made assistant man
ager of that department. 

Mr. Cummings has been closely asso
ciated with the activities of. the. Elec
trical League of Utah ever smce 1t was 
organized about nine y~ars ag~ .. He has 
served as chairman of its pub~1c1ty c~m
mittee · and as chairman of its Christ
mas h~me lighting committee for the 
past four years. He was recently 
elected secretary and treasurer of that 
organization for the year 1929. 

L. F. YEBIAN , newly appointed chief 
clerk for the El Paso Electric C~mpany, 
El Paso, Tex., has reached that city. He 
was formerly with the Blackstone Val
ley Gas & Electric Company, where 
he had long experience. More re
cently he had been active head of the 
accounting department of the company 
at \Voonsocket, R. I. 
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R. J. S. Pigott Rejoins 
Stevens & Wood 

R. J. S. Pigott, for three years me
chanical engineer with Stevens & \Vood, 
Inc., and later consulting engineer with 
the Public Service Production Company 
and Smoot Engineering Corporation, 
has returned to the Stevens & Wood 
organization as consulting mechanical 
engineer. 

J. H. Shearer Elected Head of 
Pennsylvania Utility 

J. H. Shearer, vice-president and gen
eral manager Penn Central Light & 
Power Company, Altoona, Pa., was 
elected president of that company, at 
a meeting of the board of directors held 
March 20, and of its subsidiary and 
associated companies, including the 
Keystone Public Service Corporation 
and subsidiaries, the Altoona & Logan 
Valley Electric Railway and subsidi
aries, the York Railwavs and subsidi
aries and the Chester Valley Electric 
Company. 

Mr. Shearer entered the public 
utility field with the Thomson-Houston 
Company in 1890. He became identi
fied with the public utility industry in 
the East as general superintendent of 
the Eastern Shore Gas & Electric Com
pany at Salisbury, Md., and later Day 
& Zimmermann, managers of the East
ern Shore utility, selected him for the 
position of general superintendent of the 
Penn Central Light & Power Company. 
In 1923 he was elected vice-president in 
charge of operation and three years ago, 
when the National Electric Power Com
pany acquired the Penn Central prop
erties, he was appointed vice-president 
and general manager and a member of 
the board of di rectors. 

Samuel A. Lockhart Promoted 
at FaH River 

Samuel A. Lockhart, formerly oper
ating foreman, was appointed superin
tendent of transportation of the Fall 
Rh·er, Mass., division of the Eastern 
Massachusetts Street Railway on 
Feb. 18. l\lr. Lockhart has served in 
several capacities for the company 
through a period of 26 years. His first 
employment with the company in 1903 
was as a motorman, operating from the 
old North carhouse in Fall River. Later 
he was promoted to foreman of the 
North carhouse, the headquarters for all 
the cars of the division. His next step 
was to the transportation department, 
in which he became chief operating 
foreman. :\Ir. Lockhart served in this 
position for sixteen years before receiv
ing his recent appointment. 

When .'.\fr. Lockhart started his 
career as a motorman, the Old Colonv 
Street Railway was furnishing trans-
portation in Fall River. \Vhile sen-ing 
in his various positions he saw the 
company change to .the Bay State and 
then to the Eastern .'.\Iassachusetts 
Street Railway. 

l\Ir. Lockhart was born, reared and 
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educated in Fall River. He has par
ticipated in several local activities in the 
city, and at the present time is presi
dent of the Maplewood Baseball League, 
composed of the leading amateur teams 
of Fall River. He also has been suc
cessful in developing the athletic activi
ties of his division. 

Eow1:N D. CROWLEY, Lynn, has been 
appointed treasurer of the Eastern 
Massachusetts Street Railway, Boston, 
:\fass., by the public trustees of the com
pany. Mr. Crowley is a graduate of 
Dartmouth College, 1923, and the Amos 
Tuck School of Administration, 1924, 
with the degree of Master of Commer
cial Science. He was admitted to the 
bar in 1927 and authorized to practice 
as a certified public accountant in 1928. 

\V. D. ScuuYLER, for 21 years traffic 
superintendent of the railway lines in 
Muscatine, Iowa, has joined the new 
l\Iuscatine Coach Lines. This service 
supplanted the electric railway on l\Iarch 
l He will be traffic superintendent of 
the new transportation system. 

OBITUARY 

john L. H eins 
John L. Heins, who was president 

of the Coney Island & Brooklyn Rail
road, Brooklyn, N. Y., before its ab
sorption some years ago by the Brook
lyn Rapid Transit Company, the prede
cessor of the Brooklyn - l\lanhattan 
Transit Company, is dead, in his eighty
fifth vear. 

l\foving to Brooklyn when still in his 
twenties, 1fr, Heins became superin
tendent of the Franklin Avenue line 
there, hut ill health subsequently caused 
his resignation. He returned to one 
of the roads that later was included in 
the merger that formed the Coney Island 
& Brooklyn Railroad, and remained in 
that field during the remainder of his 
acth·e career, assuming the presidency 
and chairmanship of the board of the 
Coney Island & Brooklyn Railroad on 
its formation 30 years ago. 

As president of the Coney Island 
& Brooklvn Railroad he succeeded 
Col. John, L. Partridge. He was in 
turn succeeded as president of the com
pany by Slaughter \V. Huff, who later 
became a vice-president of the Brooklyn 
Rapid Transit Company when control 
of the Coney Island property passed to 
the Brooklyn Rapid Transit. The 
Equitable Life had been a large holder 
of stock of the Coney Island & Brooklyn 
Railroad, one of the most prosperous 
companies of its kind in the country in 
its day, but competition and other cir
cumstances militated against the com
pany and the Equitable holdings eventu
ally found their way to the ownership 
of the Drooklyn Rapid Transit at prices 
considerably under par, whereas at one 
time the stock had sold at a magnificent 
premium. To :\Ir. Huff, as the suc
cessor oi :\fr. Heins. fell the task of 
rehabilitating the road. 
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George B. Cornell 
George Birdsall Cornell, for nearly 

SO years actively identified with the 
construction of electric railways in the 
United States, and in the evaluation of 
public utility properties throughout the 
world, died on March 14. l\lr. Cornell's 
earliest notable work was as chief 
engineer of construction of the Brook
lyn Elevated Railway, in 1884-'86. He 
retired in 1927, after completing an 
evaluation of the property of the Phila
delphia Company. 

From 1895 to 1898 l\Ir. Cornell, as 
chief et_1gineer New York & Brooklyn 
Bridge Railway, installed the first ele
vated trains to cross Brooklyn Bridge. 
He also installed the first electrical 
equipment in the Brooklyn elevated 
system. Before that he had been chief 
engineer of the construction of the 
South Side Elevated Railroad in Chi
cago, and of the Union Elevated Rai l
way in Brooklyn. 

He was associated as resident engi
neer of Ford, Bacon & Davis, Inc., and 
was engaged in the construction of the 
railway power plant and overhead lines 
of the Memphis Street Raihvay, l\Iem
phis, Tenn., in 1906 and 1907. For the 
next six years he was chief engineer for 
Meiklehan & Dinsmore, engineers and 
bankers. l\lr. Cornell returned to Ford, 
Bacon & Davis as resident engineer in 
Richmond, Va., from 1918 to 1921. He 
designed utility plants and evaluated 
properties in and around New York and 
gave expert testimony in various pub
lic utility investigations. 

He was graduated from the Columbia 
College School of Mines in 1877 and 
held the degrees of Civil Engineer and 
Engineer of l\Iines. He was a life 
member of the American Society of 
Civil Engineers. 

HORACE J. CocHRA:N, former presi
dent l\favsville Public Uti lities Com
pany, operators of uti lities prior to the 
sale of the power, light and street car 
divisions to the Kentucky Power & 
Light Company, about three years ago, 
died recent Iv. l\f r. Cochran, a native of 
Maysville, ,~as 52 years old. 

CHARLES BRUCE WHITE, Chicago 
representati,·e of the Cochrane Corpora
tion and \"ice-president and general man
ager of the Cochrane Engineering Com
pany, Chicago, died in Chicago recently. 
He had charge of building the electric 
railroad at Lynchburg, one of the first 
of its kind in the South. At the age 
of 34 he went to Chicago and was 
chief electrician for the Calumet Street 
Railway; he later entered the service 
of the \Vestern Electric Company as 
a salesman, and in 1900 became manager 
of the Sprague Electric Company's office 
in St. Louis. In 1901 he became asso
ciated with A. Sorge Jr. & Company, 
then representing the Harrison Safety 
Boiler \\'orks. (now the Cochrane Cor
poration). with which he was associated 
until the death of 1v1r. Sorge seven years 
ago. He was then made vice-president 
and general manager of the Cochrane 
Engineering Company, which succeeded 
A. Sorge Jr. & Company. 



Equiptnent Orders Continued 
Grand Forks Street Railway to purchase car and bus equipment. 

Louisville Railway tests trucks. Track and 
shop construction planned 

EXPANSION. and renovation of Detroit Axle Company for two trucks. 
railway systems and equipment These trucks are each to be equipped 
have played an important part in with two 50-hp. motors of the Westing

the market activity of the electric rail- house high-speed type. These two 
way industry during the past winter. trucks are to be installed for experi
\ Vith the coming· of spring there ap- mental purposes on car No. 1050, aper
pears to be no abatement in the an- ating on the Fourth Avenue line. This 
nouncement of projected improvements car, which is one of the company's 
for this year. The delivery of 100 cars better steel cars, has been completely 
to the city of Detroit has just been rebuilt and equipped with treadle-exit 
started and now that city is making a doors, safety devices and leather up
special survey to ascertain if an addi- holstered seats. The seating capacity is 
tional 100 cars will be needed. Chicago 43 passengers. The car with the old 
has placed orders for 100 cars and trucks weighs approximately 43,000 lb., 
other cities have either ordered or are while it is estimated with the new trucks 
contemplating the order of car equip- the weight will be reduced to 33,000 lb. 
ment. Several large construction proj- It is figured that the car will have an 
ects have been commenced and addi- acceleration of 3 to 3½ m.p.h.p.s. as 
tional rehabilitation is being proposed compared to 2 m.p.h.p.s. with the old 
or planned in a number of cities. equipment. The drive is of the worm-

CARS FOR GRAND FORKS gear type and the brakes are on the 
end of the armature shaft. Delivery 

Grand Forks Street Railway, Grand of these trucks is expected about May 
Forks, N. D., is considering the pur- 15, and if tests prove satisfactory, simi
chase of two or three new street cars lar trucks will probably be installed on 
of the Birney safety type. If these cars a number of the railway cars where a 
are to be ordered equipment similar to quicker acceleration and less current 
the• present cars will be preferred. consumption is desired. 
These cars are built for extremely cold 
weather operation, being equipped with EQUIPMENT ORDERED 
double flooring, head lining and storm The Pacific Gas & Electric Company 
windows. The trucks are the St. Louis has ordered two carloads of weather
No. 7 type and the cars are equipped proof wire and four carloads of bare 
with G. E. No. 264 motors, No. 25 copper wire. Among track material 
C P air compressors and are heated ordered by the Connecticut Company, 
with Peter Smith hot-air heaters. New Haven, Conn., is one double-track 

The Grand Forks Street Railway is three-part Y; one double-track branch
also considering the purchase of buses off; one double-track electric over 
to be used as feeders or possibly to single-track steam crossing and two 
replace one or two branches of its sys- -..,crossoyers. This company has also 
tern where track conditions are such • ordered four 29-passenger Mack 
that it may be found prohibitive to re- coaches. The Portland Electric Power 
build them. Although a definite deci- Company, Portland, Ore., has ordered 
sion has not been made, the matter is three A. C. F .. 40-passenger, metro
being thoroughly investigated and some politan type coaches. One Mack six
plan will be adopted in the very near cylinder, 33-passenger, city type bus has 
future. been ordered by the Houston Electric 

The Street Railway Department of Company, Houston, Tex. The Port
the city of Detroit, Mich., has returned land Electric Power Company, Port
five mechanical-drive buses to the manu- land, Ore., plans two equipment storage 
facturer for the installation of General and distributing plants, one costing ap
Electric gas-electric drives. These five proximately $200,000 and another about 
buses have been in service for some $50,000. The Puget Sound Power & 
time and it is believed that this is the Light Company, Seattle, Wash., will 
first case of conversion of buses already make improvements in its power plant 
in service to gas-electric drives. The costing approximately $200,000. 
Street Railway Department now has in The Milwaukee Electric Railway & 
service 100 gas-electric buses. Light Company, Milwaukee, Wis., has 

Work on the three-year program of placed orders for ten cars of poles, two 
relocating elevated columns at the down- cars of wire and cable and one car of 
town street intersections in Chicago has crossarms. This company has also let 
been completed. A total of 35 columns contracts for the construction of a new 
were relocated from the center to the substation. The Dallas Railway & 
side of the street at an approximate Terminal Company, Dallas, Tex. has 
cost of $470,000. placed orders for one carload of creo-

Louisville Railway, Louisville, Ky., soted pine poles, and 150 21-in. rolled
has placed orders with the Timken steel wheels. 
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The Public Service Co-ordinated 
Transport, Newark, N. J., has received 
approval of the Board of Public Utility 
Commissioners of New Jersey on a 
contract between this company and the 
city of Newark on the construction of 
a rapid transit railway to be built in 
the bed of the abandoned Morris Canal. 

It is understood that until about 
March 27 the Pennsylvania Railroad, 
Philadelphia, Pa., will receive bids for 
the construction of a modern twenty
story office building to be built be
tween Sixteenth and Seventeenth 
Streets, in Philadelphia. Graham, 
Anderson, Probst and \Vhite, Chicago, 
111., are the architects. 

Montreal Tramways, Montreal, Ont., 
is contemplating the erection of a car
house and two substations. One of the 
substations to be located in the west 
end of the city will have a capacity of 
about 4,000 kw. and the other in the 
east end of the city will have a capacity 
of about 3,000 kw. 

Laying of a second track on the 
Hamilton Road line for a distance of 
about 1½ miles is being considered by 
the London Street Railway, London, 
Ont. The estimated cost of this work 
is $36,000 a mile exclusive of the cost 
of removing the present single track. 

The Ford City Council has passed a 
resolution requesting the management of 
the Ontario Hydro-Electric Railway to 
extend its car line on Seminole Street 
from George A venue to Norman Road. 
This work, which is estimated to cost 
approximately $8,000, is to start at the 
opening of this year's construction sea
son, if the request is approved. 

TACOMA TRACK CONSTRUCTION 

Extension of the Municipal Belt Line 
around the head of Hylebos Water Way 
and along the east side thereof as far 
north as Lincoln A venue has been ap
proved by the Tacoma Chamber of 
Commerce, Tacoma, Wash., in its ten
year program for the development of 
that city, particularly the east side of 
the Hylebos Water Way, for industrial 
purposes. This improvement also in
cludes the extension of the line as far 
north as East Eleventh Street. At 
present there is no bridge across the 
water way which can carry the belt 
line tracks and there is no roadway 
serving the east side south of Lincc;iln 
Avenue. 

The Milwaukee Electric Railway & 
Light Company, Milwaukee, Wis., has 
received a decision giving it the right 
to move a park statue in Caledonia, 
thus permitting the construction of 
straight tracks on the railway's new 
right-of-way. 
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Ohmer Company to Expand / MET AL, COAL AND MATERIAL 
PRICES F. 0. B. REFINERY The Ohmer Fare Register Company, 

Dayton, Ohio, said to be the largest 
manufacturer of taximeters in the world 
and an important manufacturer of truck 
auditors, hubometers and other fare reg
isters, as well as cash registers, plans a 
large expansion program. The com
pany has authorized the sale of a large 
block of its class A stock to F. J. Lis
man & Company, New York, and will 
use the proceeds of such sale to pro
vide for the retirement of its short term 
notes, the payment of existing bank 
loans, the retirement of all or substan
tially all of its preferred stock and for 
expansion purposes, particularly in the 
field of recording and registering ma
chines. The company has also author
ized the issue of 20.000 shares of the 
class B stock in exchange for certain 
valuable patents. 

over $13,000,000 in nine months), an 
its total current liabilities are only $17 
000,000. The surplus is now $67,000, 
000, a gain of $10,000,000 in nin 
months. 

At a special meeting of its stock
holders and a special meeting of its 
board of directors, action necessary to 
carry out a plan of recapitalization of 
the company was taken. The plan of 
recapitalization provides, among other 
things, for an increase in the authorized 
capital stock of the company from 15,000 
shares (par $100) to 504,922 shares of 
which 4,922 shares, known as prefe;red 
stock, will have a par value of $100 per 
share, 100,000 shares, known as class A 
stock, will have no par value, and 400,-
000 shares known as class B stock will 
have no par value. It is contemplated 
tha~ the 4,922 shares of preferred stock, 
which are temporarily carried over from 
the old capitalization, will be retired out 
of the proceeds of the sale of class A 
st?ck hy the company, and that there 
will presently be outstanding 100,000 
shares of the class A stock and 270,000 
shares of the class B stock. Holders of 
present common stock will receive in 
exchange for each share held 2 7 /9 
shares of the new class A stock and 25 
shares of the new class B stock. 

The board of directors has been in
creased from six members to nine and 
F. J. Lisman and A. M. Chambe~s of 
the banking firm of F. J. Lisman & 
Company ha,·e been elected to the board. 

It is. expected that F. J. Lisman & 
Company will, in the near future make 
a public offering of a block of th~ class 
A stock. 

John F. Ohmer, president Ohmer 
Co~pany, has made it plain that no 
busmess change is being considered 
which might bring about a merger of 
h_is . com~any with others engaged in 
~1m1lar Imes of industry. Expansion 
1s contemplated, but whatever is done 
will not in any way affect the present di
rectorate of the concern. He is quoted 
as follows: 

The increase which we have enjoyed in 
our business during the past year and the 
prospects for the future in cash register 
and accounting machine business a field we 
entered some time ago, has made it neces
sary that we be prepared to have a finan
cial structure that will take care of the 
expansion. 

The Ohmer Company will soon 
place in production 'its new models 

l\letals-New York 
Copper electrolytic, cents per lb ..•••• .••• 
Cop.fen,ire,ceot• perlb ..••••••••••••••• 
Lea ,ceotsperlb ••••••••••••••.•••••••• 
i!·oc, ceo~ per lb .•••••.•.•..••..•.••••• 

m, Straits, cents per lb .•.•..•.••••..••. 
Illtumloous Coat,r.o.b. lllloes 
Smokele .. mine run, f.o.b. veooel, Hampton 

Roada, lfO .. tons .................... . 
Somerset mine run, f.o.b. mine•, net ton• ..• 
Pittsburgh mine run, Pittsburgh, net ton• .• 
Franklin, Ill., ecreening•J.. Chicago, net ton• 
Central, Ill., t1creening!, \.,hicago, net tons .. 
Kaneaaecreenings, Kaoeaa City, net too• .. , 
l\laterlals 
Rubber-covered wire, N. Y ., No. I ◄, per 

l,OOOft ............................. . 
Weatherproof wire baae, N.Y.,cents per lb. 
Cement, Chicago net prices, without bags .. 
Li Meed oil (5-bbl. lots) N. Y ., ceotll per lb. 
White lead lo oil (100-lb. keg), N. Y., cent• 

perlb .............................. . 
Turpentine (bbl.lots), N. Y.,pergal .••... 

March 20, 
1929 

22. ◄5 
2◄. 875 

8. 
6.825 

◄9. 

$ ◄ .425 
I. 875 
I. 80 
I. 50 
I. 125 
I. 70 

$6.95 
25. 875 

2.05 
10.6 

13. 5 
64. 5 

of cash registers and accounting ma
chines, while continuing with the 
manufacture of . fare-recording ma
chines which has been the nucleus of 
the business since its inception. 

Westinghouse Annual Report 
Business of the \Vestinghouse Elec

tric & Manufacturing Company during 
the year 1928 was the best for any 
twelve months in its history, according 
to the company's annual report, which 
was made public recently. Sales billed 
for the year were $189,050,302, and net 
income was $20,814,940, ·which figures 
exceed previous records by $3,500,000 
and $2,700,000, respectively. The net 
income per share of stock (preferred 
and common) was $8.78, or 17.5 per 
cent on the par value, which compares 
with $6.59, or 13.2 per cent for the 
period covered bv the last annual re
port. Both classes of stock are now 
receiving annual dividends of $4 per 
share of $50 par value. 

Owing to a change in the fiscal year, 
which now ends Dec. 31, instead of 
March 31 as heretofore, the present re
port covers officially only the nine
months period extending from April 1 
to Dec. 31, 1928, but the figures above 
given are for the entire year of 1928 
to provide a basis for comparison with 
previous full fiscal years. 

The company's total current assets 
are given as $135,679,223 (a gain of 

The value of unfilled orders on De 
31, 1928, was approximately $47,000, 
000. During the nine-months period th 
value of orders received exceeded b 
almost $20,000,000 that of the same 
riod in 1927, due largely to the increa 
in demand for radio products and in 
dustrial motor apparatus. 

Weekly Business Conditions 
The volume of money turnover du 

ing the week ended :\larch 16, as ind 
cated by check payments, was small 
than in the preceding week but co 
siderably greater than a year ag 
according to the weekly statement 
the Department of Commerce. Indu 
trial activity, as reflected by steel-plan 
operations, was greater than in eithe 
the preceding week or the simila 
period a year ago. The production o 
bituminous coal during the latest re 
ported week was smaller than in eithe 
the previous week or the similar wee 
of 1928. The output of lumber show 
a decline from the previous week an 
no change from a year ago. Petroleu 
output showed a sizeable recession fro 
the previous week but was considerabl 
greater than at this time last yea 
Freight-car loadings, covering the ]ates 
reported week, showed a gain over bot 
the previous week and the simila 
period of last year. 

The general level of wholesale pric 
showed no change from the precedin 
week, but was fractionally higher than 
year ago. The price of copper continu 
to mount, while prices for iron an 
steel, showing no change from th 
previous week, a,·eraged higher than 
year ago. Loans and discounts of fed 
eral reserve member banks showed fur 
ther expansion, as compared with bo 
the preceding week and the simila 
period a year ago. Interest rates on cal 
loans averaged lower than in th 
previous week but were higher than 
year ago. Bond prices averaged )owe 
than in either period. Prices for stock 
were higher than in either the previou 
week or the similar period of 1928 
Business failures were fewer than i 
either period. 

Weekly Business Indicators 
(Week• ended Saturday. Average 1923-25 - 100) 

----192---~ 
lllarch March !\larch Feb. 

----192<>---
lllarcb March !\larch Fe 

Steel operations ........................ . 
Bituminous-coal production .............. . 
Lumber production ..................... . 
Petroleum production (daily average) ..... . 
Freight-car loadings .................... . 
:~ildi_ng contracts 37 etates _(daily average) 

rice 1roo and ettel 1 composite ............ . 
Copper, electrolytic, price ....•........... 
Check payments ....................... . 
Bank loans and diocouots ................ . 
Interest rates, call money ....•.•..•....•.. 
Bueiness failure• .....•........•...... . .. 
Fnterest rat~, time money ..... .......... . 
led era I reaerve ratio ..................... . 

16 9 2 23 
123.7 122.4 118. ◄ 117.1 

105. ◄ 11 ◄ .5 120.6 
99.1 IOI. ◄ 96.4 

128.0 129.8 129.3 

·gfi :~u itt 
·s1:9 87.9 87.9 87.6 

jji,j :~u m:J mJ 
131.5 131. ◄ 130.9 129.5 
178.8 218.2 187.9 169.7 
I IJ·O 120.4 131.9 101.0 
180.0 177.1 177.1 177.1 
91.2 89.9 90.2 91. ◄ 

17 
109.0 
102. 0 
102. 3 
114. 7 
98. 3 

139. 4 
86. 7 

100. 7 
11 ◄. ◄ 
122. 6 
109. I 
117.0 
105. 7 
95. 9 

10 3 
108.0 109.0 
106.6 103.0 
99. I IOI. 4 

113.1 113.2 
99.2 100.1 

110.0 111.0 
87.6 86.5 

100. 7 100. 0 
126.6 123.7 
121 .. 2 121.2 
103. 0 109. I 
125.3 126.8 
105. 7 105. 7 
96.0 95.6 

25 
111. 
104. 
108. 
112. 
90. 

122. 
86. 

100. 
105. 
120. 
103. 
118. 
105. 
96. 
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..l.he tnan at the wheel 

was made to f ~el secure 
from the winds that blew" 

So runs an old song of the sea. But does 
it hold good for your own men at the 
wheel? Do they feel secure in the 
knowledge that they have a good hand 
brake for emergencies? 

Can they feel certain their car is going 
to stop when they apply that brake? 
Can they rely on it functioning in spite 
of worn brake shoes or slack rigging? 

If not, it is high time for you to consider 
installing a set of Peacock Staffiess 
Brakes on each of your present cars, and 
for you to specify them on your new 
equipment. 

May we tell you about the five big safety 
features of Peacock Staffiess Brakes 
that give both you and your motormen 
that feeling of security? 

NATIONAL BRAKE 
COMPANY 

890 Ellicott Square, Buffalo, N. Y. 
Cnnndlnn Representati,·e: 

Lyman Tube & Supply Co., Ltd., Mootreal, Can. 
The Ellcon C'-0., General Sale Representative: 

110 Church St., New York 

''Peacock'' 
R eg-. U.S. Pat. Off. 

Staffless 
Brakes 
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Next Issue-

The NeW 
Electric Railway Journal Monthly 

The next issue of this magazine will introduce your business paper 
in its new monthly form and will inaugurate an expanded program 
under which the editorial and advertising pages will be concentrated 
into a bigger and stronger publication. 

Electric Railway Journal News, to be issued each Saturday except 
in' those weeks in which the monthly publication appears, will sup
plement the monthly magazine and give to busy executives the im
portant timely news of the industry. 

Please advise us promptly 

There will be 13 issues of the monthly
twelve regular issues and the 13th issue which 
will be either a Convention Issue or Report 
Issue depending upon the date of the A.E.R.A. 
Convention itself. 

Present subscribers are now offered a choice of: 

1. The regular subscription price of the 
magazine is being reduced from four dollars 
to three dollars yearly. The price of the 
News Service will be one dollar for sub
scribers to the magazine, two dollars for 
all non-subscribers. If you wish the new 
monthly-without the News Service
your present subscription will be extended 
on a dollar-for-dollar basis. 

2. If you are interested in receiving both 
the 13 large monthly issues and the 39 
weekly News issues, your subscription 
will not be extended, but will retain its 
present expiration date. 

Which choice do you prefer? Your advice 
will be appreciated at an early date so the mail
ing of future issues can be made in line with 
your wishes. 

The April issue, in addition to inaugurating 
the new monthly schedule will be one of the 
most important Annual Maintenance and Con
struction Numbers that: Electric Railway 
Journal has published. It will be a compre
hensive survey of local transportation main
tenance practices and methods covering the 
many phases of electric railway operation. A 
survey of new car experience ... How southern 
properties reduce equipment costs . . . Bus 
garage and shop design on 50 properties . . . 
Using track maintenance as a guide in design ... 
are only a few of the important subjects to be 
discussed. 

Next week the April issue will be in your 
hands. We will appreciate your comments and 
suggestions-and urge that you advise us of 
your subscription choice immediately. 

Electric Railway Journal 
A.B.P. A McGraw-Hill Publication A.B.C. 
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Write Nearest Office 

Offices: 

Albany 
Atlanta 
Baltimore 
Cincinnati 
Cleveland 
Pittsburgh 

F-t¥tories: 

Philadelphia 
Los Angeles 
Boston 
New York 
Jacksonville 

ELECTRIC RAILWAY JOURNAL 

BOOKS 
PADS 

STRIPS 
JN.C~_~ASED Revenue po 

s1 b11t ties of tickets in b ks-
pads and strips are: oo s, 

I. Attr~ctive price to the 
p_u~Itc, yet Ii mite d 
riding privileges_,-

2. Faster collection and 
less change making; 

3. Guarantee a definite 
number of rides which 
the auto will not get; 

4. Sec u re m one y in 
advance· 

' 
5. Spent more readily 

than money; 

6. Sa 1 a b 1 e advertising 
space on covers and 
backs. 

':'7e r~commend the 25/32 
ticket size It 125 lb . . _saves stock and 

·1r s. sh1pprng weight per 
m1 IOn, makes a small book 
that fits the pocket or handb 
safely, does not fill ag 
fare boxes 1 up small 

· on ong runs and 
costs 1 e s s per thousadd . 
large lots. rn 

Which style sh ail we send? 

e 
TICKET COMPANY 

mNorth Twelfth Street 
PHILADELPHIA 
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Girder Rails, Special Trackwork, Switches, Frogs and Crossings in Solid 
Manganese Steel, Manganese Insert Construction, Chrome Nickel 

Steel Insert Construction and Built-up Construction 
of all heights and weights of rail 

The Lorain Steel Cotnpany 
SUBSIDIARY OF UNITED STATES STEEL CoRPORATION 

General Offices: Johnstown, Pennsylvania 
Sales Offices: 

Atlanta Chicago Cleveland Dallas New York Philadelphia Pitubor,-
Paclffc Coast Distributors: United States Steel Products Co~ San Francisco, Seattle. Portland. Los An&"ele1 

Erport Distributors: United States Steel Producta Co~ New York 

1•nnn11m1111111111uw11111um111111lllllUUUHIIIHIIIWUIIIIIIIHHftJIUIUWIIIIBIHWIIHUIIWIHIQIIIUHIUJtHIIIWlllfflHMWWtlN~ 

I• COLUMBIA i 
I = 

I 
I 
I 

Railway and Utility Supplies 

I 
Castings-Grey Iron, 
Brass andAluminwn 

Forgings 
Special Machinery 
and Patterns 

Machine and Sheet 
Metal Work 

Armature and 
Field Coils. 

Tire Columbia Machine Works •nd M. I. Co. 

265 Chestnut St., comer Atlantic A ... , 
Brooklyn, New York 

--•-m111W111a1111111111mnnnmmmmnmnmnnm1mmm11nmmmmnmmnm1111munnnn11111111nmmii 

?JNflmn11mMIIIIIIIUIIIUUIIIIIINIIIIIIIIIIIIIIIIIIHUIIIIIIIUUIIIIIIIIIIHWIIIIUIHWIJIIIHUlllffllfflllffllttlllHffffnltlffllllftffffllffflNt:" = : 

Mop up the I 
'-'-danger spots'' i 

GARAGE and shop floors are 
always "danger spots" unless 

they are kept slip-proof and clean. 
By using Oakite materials to remove 
accident-causing slipperiness, you 
can keep floors safe and sanitary at 
remarkably low cost. 

Let our nearest Service Man show 
you Oakite methods for cleaning 
wood, cement or composition floor
ing. He will tell you how to clean 
up the most stubborn caked on dirt 
in record time. A postal to us will 
bring him. No obligation, of course. 

0akit4 Service M ~. clean/no 8Ptclallst8, ar8 locoted in 
tu l~ino Industrial centera of tu U. S. ond Canada 

Manufactured only by 
OAKITE PRODUCTS, INC., 28B Thames St., NEW YORK, N, Y. 

OAKITE 
Industrial OeaningHatedals ;u,dHetbods 

-~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIUlllllllllllllllllllllllllnlffllllllnttllnmn11mm11111nmn11mmnmm111mtm11m~ 
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The Standard Work 
on the Theory and Practice 
of Electric 
Railway Engineering 

This standard work covers the 
theory and practice of electric 
r a i I w a y engineering. In its 
present third edition it bas been 
thoroughly revised and some
what enlarged. The book is 
divided into three sections. It 
covers the principles of train 
operation, power generation and 
distribution. e uipment. 

Electric Railway Engineering 
Professor of Electrica't'°E~•gi~!:~i';;~~S J~~~::-~~lectrical Laboratories. 

Purdue University 
Assisted h~ DRESSEL D. EWIXG 

Professor of Electric Railway Engineering. Purdue University 
Third Edition, 480 palfU, 6 x 9, 248 illustTotions, $5.00 

Covers latest research 
and developments 

A chapter has been added in 
this third edition to introduce 
some of the economic problems 
involved in motor-bus transpor
tation. The developments in 
automatic substations and the 
results of braking tests on inter
urban cars are also included. 
All of the chapters involving 
applications, engineering prac
tice or the results of new re
search or developments haYe 
been completely revised, aug
mented and illustrated with re
cent photographs or drawings. 
Following the trend of the 
times, the chapter on ''Power 
Station Location and Design" 

gives way to that entitled "Sources of Electrical Energy," which 
contains in detail one of the most recent and complete contracts 
for electrical energy ever negotiated. 

Chapter Headings 
PART J.-Prlnclptrs of Train 

Oprrotlon. 
1. Hhtol'J or Eloc:\rlc Traction. 
2. Trame Studios (Prodetmnlned). 
3. Trame Studies (Exlslln&). 
4. Train Sc!Mdules. 
5. Motor Cbaracterhtle1. . 
I. Spoed•ltmo cu,..os (CompontnU J . 
;. SpfOd-Umo Cun'oa (Tbeo<YJ. 
B. Dhtante. Current. aod Power-Umt 

CUn'ta ( Tbeol'J l • 
9. Sr,eed-dhtante. Cutttnt and Power 

Cu"et (Concrete E:umplea). 
I 0. SJ)ff(l•tlmo CUn'fl ( Stral&hl-llno ) . 
11. Loeomothe Traln Haula1e. 
PART 11.-Power Gen•ratlon and 

Dl•trlbutlon. 
I 2. Substation and Pm<oMtallon Load 

Cu"e,· 

13. Dhtrlbutlon System. 
14. Sub,tallon LocaUon and Dnlrn. 1,. Traosmlulon Sys\eo,. 
18. Sourtw of Electrical Ener11. 
1T. Bonda and Bon<Unc. 
I 8. ElmrolyslL 
PART HI.-Eqnlpment. 
I 9. Sl&nab and Dl111>atcbln& Sy,ltau. 
20. Tract Layout and Con1lrucUon. 
%1. Car,. 
2%. llotor BuneL 
23. Moton. 
24. Control S111oms. 
25. Brakes. 
28. C..r-houso Do,tcn. 
2 T. Electrlul LocomoUns. 
%8. Elec\rlJlcaUon Sntoma. 
28. Electric Traction on Trunk Unoa 

See this important book FREE I McGRAW= HILL I 
idill!t-i=O:Mlt•J:R•XQl•J: 
McGraw-HUI Book Co., Inc., 370 Sev~nth ATe., N. Y. 

Send me llardlng-ELECIRJC RAILWAY EXGL','l=ERriG, $5.00, 
for 10 days' free examination. I will return the book. postpaid. lo 
JO days or remit for It then. 

Nam~ •••••..•••••.•• ••• •• •• •••••.• •• •••......••.•• .• .••• 

.Artdreu 

Position 

Companv 

.. ···· ···· ·· ······· ···· ·· ·· ·· ········· ····· ·· ···· 
... .. ······ ········· ······ ···· ·········· ·· ······· 
... ... .... .. ...... .... ... . ... .... ••. .... . i ." :i-!i3°-:Hi 

········•······························•···•··············•······················ 

Two transportation 

companies stop 
$17,700 a year 

loss-

JUST as the Birch Transportation Co., Inc., of New 
Brunswick, N. J., is saving $200 a week ... just 

as the Newburgh Public Service Corporation in
creased receipts approximately $7,300 a year ... you 
also can profit by the use of OHMER registers. 

The OHMER Type 
80 Register 

This is the type rcJUtcr which is 
caminJ the Birch Transportation 
Co.,lnc.,$200awcrl.. ltpublicly 
indic.atc-s the amouat rcgistrn:d. 
tt to,alllC'S all moocy reccittd. h 
pr inu, a ticket aod k«p a dcuiled 

record of e.a.cb fatt. 

Write today for the facts 
about the equipment which 
makes possible these sav
ings ... facts which will show 
you how to realize them in your 
business. Let us explain to you 
how OHMER registers will 
safeguard collections, print 
tickets and simplify bookkeep
ing . . . how they will more 
than pay for themselves by 
stopping cash-fare losses and 
by eliminating clerical detail. 

Write at once for more de
tailed information . Let us help 
you determine the type adapt
able to your business. This will 
not obligate you in any way. 

O li.M .. f ... R 
FARE REGISTER COMPANY 

Dayton, Ohio, U . S. A. 
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for~. :!,Bacon'~ '©a\'iS 
~ncorporat~~ 

Jcngineers 
39 Broadwa7, New York 

PHILADELPOIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

Design and Construction 
Examinations Reports Appraisals 

Industrial and Public Service Properties 
NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

PUBLIC UTILITIES & INDUSTRIALS 
Con■tructlon 

llxamlnaUon■ Report■ 
Kanacemeal 

Valuation■ 

CHICAGO NEW YORK IIAN J'RANCISCO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER, MASSACHUSETTS 

"EPORTl!!-APPRAteA.Le • RATl:8-0PERATION • 91:RYICll 

,-

C. B. BUCHANAN W. n. PRICE, JR. JORN F, LAYNO 
Prealdent See'7-Trea1. Vice-President 

BUCHANAN & LAYNG CORPORATION 
Er,gineering and Manogemer,t, Constructior, 

Financial Reports, Traffic Surr,eys 
and Equipment Maintenance 

1HlJk~~i!riona.1 Phone: NEW YOIUt 
Baak Bide, Hanover: 2142 49 Wall Street 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F. Wells Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

SO East 42nd St., New York City 

KELKER, DELEUW & CO. 
CONSUL TING ENGINEERS 

REPORTS ON 

I 
. Operatin1 Problem, Valuation, Traffic Su"ey1 

111 W. W a,bington Street, Chicago, Ill. 

E. H. FAILE & CO. 
Designers of 

Garages- Service Buildings- Terminals 

4"1 LEXINOTON A VE. NEW YORK 

The J. G. White 
Engineering Corporation 

Engineers - Constructors 
Steam and Hydro-Electric Power Plante, Gae Plante, 
Steam and Electric. Railroads. Transmission System,, 

Bulldmge and IDduetrlal Plante. 

43 Exchange Place New York 

THE BEELER ORGANIZATION 
Transportation, Traffic, Operating Surveys 

Better Service-Financial Reports 
Appraisals-Management 

52 Vanderbilt Ave. New York 

ENGELHARDT W. HOLST 
Consultir,g Engineers 

Appral1al1 Report, Ratea SerTlce 1Dve1tl1'atlo• 
Stndiea oo Financial and Phyalcal Rehabilitation 

Reorganization Operation llana&"ement 

683 Atlantic Ave., BOSTON, MASS. 

' 

STEVENS & w OOD 
Incorporated 

Engineers and 
Constructors 

20 Pine Street, 
New York 

Transportation Examinations and &ports 

WALTER JACKSON 
Consultant on Fares and Motor Buses 

The Weekly and Sunday Pau--Differential 
Fares-Ride Selling 

Holbrook Hall S-W-3 
472 Gramatan Ave., Mt. Vernon, N. Y. 

McCLELLAN & JUNKERSFELD 
Incorporated 

ENGINEERING AND CONSTRUCTION 

Examinations-Reports-Valuations 
Transportation Problems-Power Developments 

68 TRINITY PLACE NEW YORK 

J. ROWLAND BIBBINS 
CONSULTING ENGINEER - TRANSPORTATION 
Organized Transit Development and Traffic Control■• 

Economic Operation,• Routing, Schedule Analyse■• 
Valuations, Rate Casea and Ordinances 

EXPERIENCE IN 25 CITIES 

2301 Connecticut A venue Washington, D. C. 

THE P. EDWARD WISH SERVICE 
60 Church St. 
NEW YORK 

Street Railwa:,, ln•pectian 
DETECTIVES 

131 St■te St. 

When writing the ad.-ertlstt tor Information or 
prices, a mention of the Electric Rallwa:r 

,. Journal would be nppreclalcd. 

BOSTON 
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IHIHIUllllll1IIHIIIIRIIIIIIIIIIIIIH1Jlltlllllllllllllltlllllllllllllllllllllllln11111111111111111111111111111111J1111111111111111111n111111~ 

~'~ Boyerized Parts: I 
\<I Brake Pini Sprlnr P°'I Bu1b1nS1 E 
~ :!:~: ~~~~ra ::i'!fe~ ~:dtlTnnaom ~ 

PedHlel Olbl Challnc Plate, = 
Brake Fnlcrum1 M1n11nu1 Bralr:a B1111d1§ 
Tumbucklea lhn1anea1 Truell': Parts 5 
Cue Hardened Bu1htn11 Ftir&tn,1 E 
Center Btarln11 Bronze Bearln11 E 
Side Beartn11 McArthur Turnbuelr:111 ~ 

TrollOJ PID1 E 
Can be pnrebased thran1l,I tho folluwlna~ 
repreaeotatlvee: 
Ir F. Bodler, 

903 Monadnoct Bide., San l'ranchcn. Cal. 
W. F. McKenne,. 

54 Finl Street, Porl11nd, Oraron. 
J. B. Denton. 

1328 Broedwa1, New Torie CIIJ, N, Y. 
A. W. Arlin, 

5 I 9 Delta Bldr .• Lo, AnrelH, Cal. 

Bemis Car Truck Company 
Springfield, Mass. ~ 

:.NalHIIHtltlllllllllllllllllllllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

= ; 
U.OIIINMIIIIIUlllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli:' 

Bethlehem Products for 
Electric Railways 

Tee and Girder Rails; Machine Fitted Joints; 
Splice Bars; Hard Center Frogs; Hard Center 
Mates; Rolled Alloy Steel Crouings; Abbott and 
Center Rib Base Plates; Rolled Steel Wheels and 
Forged Axles; Tie Rods; Bolts; Ti Plates and 
Pole Line Material. 

Catalog Sent 011 Request 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 

BETHLEHEM 
11111n11111111111111111111111111111111111111111umn111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F. 

IIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 

FARE 

BOXES for BUSES 
Let us tell you of this especially de
signed box for this class of service. 

The Cleveland Fare Box Co. 
4900 Lexington Ave., Cleveland, O. 

Canadian Cleveland Fare, Bax Co., Ltd, 
Pre.ton, Ontario 

COIN COUNTING AND SORTING 
MACHINES 

CHANGE CARRIERS, TOKENS 

IIIHIIIIHIIIIIIIIHNIIHIIIIIIIIUllllllllllllnllllllllllllllllllllllllllllllllllllll141111111111111111111111111111111111111111111111111111111111111~ 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11111111u11111i 

! Special TRACKWORK = 
9 I t is the super-enduring qualities of 

Tisco Manganese Steel-the original 
in the trackwork field-and work
manship born of painstaking care, 
that keep Wharton trackwork in the 
vanguard. I 
WM. WHARTON JR. & CO., INC. ~ 

EASTON, PENNA. ! 
- = 
f.111111111111111111111111111u111111111111111111111m1111111111111111111111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111iE 

1•111111111r111,1111111r1111111111r~1111u11u111111111111111u111111111111111111111111111u11u111n1111111111111111111111111uuu111r111111111ww1w1uw"i 

~ ELRECO TUBULAR POLES i = ,. 
~ i 

Lowest Cost 
Least Maintenance 

COMBINE 
Lightest Weight 

Greatest Adaptability 

Catalor complete wtth 1nc1Jleertnr data Nnt en reQUHI. 

2 BLECTlUC RAD.WAY EQUIPMENT CO. 9 
: CINCINNATI, OHIO j 
ii New Torie Clt7, SO Church IU'eel ! 
if.t.1111111111111m111111111111111111111111111111111u11111111111111111111111111111111111111111111u11111111111111111111111111,1111111m1111111111111111111111&Ui r··--...... -.... -... -.................... ~ .............................................. -.... -.... 1 

Th~ /deal, Insulation for [ledric f(ailwags 

I INSULATED WIRES and CABLES 
! OKONITE, MANSON and DUNDEE TAPES 
3 

POWER CABLES, SIGNAL CABLES 
and CAR WIRING 

THE OKONITE COMPANY 

THE OKONITE-CALLENDER CABLE CO .• INC., 
Factorl•a: Pa .. ak, N . J. Patenon. N. J. 

Bal•• 0 /!lc.,: New York, Cblcara. Pllllburcb, SL Loull, 
B01ton. Atlanta. Blrmtnrham. BID Ftlnel1co. Loi ADCI· 
1•. SeatUe# D11111. I 

!i = 3 = = 
Okonite (lualitg, Standards 
Unchanged for Half a Century 

S111111111111111111111111111111111111111111111111111mmm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u111C 

u11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111s 

I The DIFFERENTIAL CAR I 
§ ~----=---== ~ 

Track Maintenance 
Track Cnn,tructlon 
A,h Dlapooal 
Coal Haullns 
Concrete Materl■le 
Waate Handllns 
Excavated Materlale 
Haullns Crau Tlea 
Snow Dlep111al 

~ l.!:===:==!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!~-'-_;J Uu T/l.u1 Lobar Bav~r, ~ 
~ Dlffenntlal Crane Car ~ 
El Clark Concrete Breaker ~ 
§ Dllforentlal 3-way Autn Truck Bod7 = 
§ Dlffereutlal Car Wheel Truck ■nd Tract11r § 

~ nm DIFFERENTIAL STEEL CAR CO., Findlay, 0 . ~ 
lu111111111111111111nu111111111111111mn11111nmn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111~ 
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.. ►+,===========================+-c .. 

SEARCHLIGHT SECTION 
EMPLOYMENT and BUSINESS OPPORTUNITIES-USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED-RATE PER WORD: INFORMATION: DISPLAYED-RATE PER INCH: 
Position, Wanted, 4 cents a word. minimum Boz Number, In care of our New York, 1 to 3 inches.•· ····· • ··· .$4.5o an Inch 

75 cents an insertion, payable In advance, Chicago or Saa Francisco offices conn t 4 to 7 inches.··· · • • · • • • · • 4 •3o 80 inch 
10 words additional in nndlsplayed ads. 8 to 14 inches · · • • · • · • · · · • • 4 .10 an Inch 

Po8'tlon1 Vacant a.nd Bil other classlfica- Othu •paces and contract rates on request. 
Uons, excepting Equipment, 8 cents a Discount o! 10% If full payment Is made in 
word. minimum charge $2.00. lldvance !or !our consecutive insertions .dno:1::;t~~flm::'.ci ~1:frii~~ o ~::~~e 

Proposals, 40 cents ,a line an insertion. g~.!i~f•played ads (not including pro- to a page. 
~ R~ 

•·► ...,-===============================T,c .. 
POSITIONS W ANTED 

EXECUTIVE engineer. I am In the best 
years of my life. Have had 20 years' 
experience with a large Eastern property 
as cadet engineer, track foreman, road
master, superintendent M. of N., and 
division manager. Now employed, b ut 
desire to make a change for personal 
reasons. PW-168, Electric Rallway .Jour
nal, Tenth Ave. at 36th St., New York. 

SUPERINTENDENT transportation , quali
fied by wide experience, p r oven success
ful record, every phase of transportation. 
Successful In employe and public rela 
tions, .Increasing revenue, decreasing 
operating costs. Available short notice. 
Fine references. PW-167, Electric Rall
way .Journal, Tenth Ave. at 36th St., 
New York. 

[_~======= . .. ;:;::~:::Fii~~!I:::::~ .. :;:~ . 
34-600 volts, 300 amp. Meters, 120 

watthoura per disk revolution. 
28-600 volts, 100 amp. Meters, 40 watt• 

hours per disk revolution. Above 
meters in A•l condition. 

For Sale or Exchange 
8-Weatinghouse 508 Motors complete and 

and in rood running condition, leas 
w~~~f;,•g:.:ia:ei~sc~",:'io~~- exchange !or 

Monongahela West Penn Public 
Service Co. 

Purchaalnu Department 
Fairmont, West Virginia 

: 01rrnnn1n11111n111111n11111n1111n111111111111n11111111111un111111t1111111u111111""tteNai 

~ .----------------- i 

I WANTED I 
E I 

i ·-----·I 
~HlllllllllllllllllllfllllllltlllHlllllllllllllllllllllllllllllllllllfllltllllllllllllllllllllnl..--

."llllllflllllllllllllllftllflllllllllllflllHlltllllllllllllllUHllllllllllllllltllllllllllllllllllllfllll: 

: I 
~ WANTED i 
= • 
~ BRILL TRUCKS I 
j 4-Second hand Brill Trucks lll odel 79-E-I. I 
E GARY RAILWAYS CmlPAXY j 
~ 1085 Broadway, Gary, Indiana • I 
;.,11 111 11 11111111111n111111n111111111111111r111111111111111111111111111111111111111111111111r11111.....i 

H there is anything you want-

or something you don't want that other readers of this paper can 
supply--or use-advertise in the 

Somebody is always looking for something to meet 
certain business needs. Some men in charge · of 
plant operations may be in the market for good 
used equipment-others may have just what they 
want, to sell. Some may require a man of unusual 

Ai:encies Wanted 
Agent■ Wanted 
Auction Notice• 
Bulldlnp For Sale 
Bnsineoe Opportunltlee 
Civil Service <>JJPOr tunltle• 
Contracts To Be Let 

Conlraete Wanted 
Educational Course■ 
Employment .A.cenciea 
Exchanges 
For Rent Ueme 
F ranchisee 
Industrial Sltee 

<Jualifications for a particular position-that man 
may be another reader of this paper I 
Put the Searchlight Section to work: for you under 
any of the following classifications-to fill your 
business needs. 

Miecellaneou■ Want■ 
New Induetrieo Wanted 
Partners Wanted 
Patent• For Sale 
Patent Attomeye 
Plants For Sale 
Position• Vacant 

Poaltlon■ Wanted 
Properly Fo, .,,.Je 
Receivers' S&lee 
Repreoentatlve Wanted 
Salesmen Wanted 
Work Wanted 
E tc .. Etc,. Etc. 

~.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllll!tlllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIUlll llllllllllllllflllllllllllllllll llllllllll lllllllllllUfl ..... 
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§ocrates was right 
"He is not idle who has nothing to do; but he 
is idle who might be better employed." 

And there's a world of truth today in these 
words, centuries old. There's a modern thought, 
too, for electric railway executives who are anx
ious to keep idleness away from their plant. 

29· 

- -------------, ~====================================================:::--

IV I! art! not alche
mists-but----wl! turn 
iron and stul into 
gold and silvt!r. 

fimlHAT is -idle in your organization today? 

lWJ Obsolete cars are idle - not so much be-
cause they are out of service as because they 

might be "better employed." 

The space they clutter up is idle-not so much be
cause it has "nothing to do" as because it "might 
be better employed" than being occupied with 
obsolete cars and antiquated equipment. 

The way to "better employ" obsolete cars is to 
scrap them-and turn their· scrap value into cash 1 
By so doing, you not only put an end to the worst 
type of idleness a car can be guilty of, but you also 
put an end to the costly idleness of the space used 
for their storage. 

May we tell you more in detail of the service we 
have rendered for the past thirty years to other 
traction companies and what we can do for you? 

L. Schiavone & Bonomo Bros~ Inc~. 
Jersey City, New Jersey 
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WHAT AND WHERE TO BUY 

Anertlelng;, Streed Car 
Colli er, Inc., Barron O. 

Air Brak•• 
Gener a l E lectric Co. 
Weetlnghouae Tr. Br. Co. 

Air Circuit Ureakers 
Roller-Smith Co. 

Ammt't~ra 
Roller-Smith Co, 

Ant'hors, Ouy 
Elec. Service Suppliee Co. 
Genera l Electric Co. 
Oh io Brase Co. 
Westinghouse E. & M. Co. 

Armature Shop Tools 
Columbia Machine Worke 
Elec. Service Supplies Co. 

Automatic Regulators, Volt
age, Currrnt & Synchroo• 
izlng 

American Brown Boveri 
Electric Co. 

Automatic Return Switch 
Stnnde 
Ramapo Ajax Corp. 

~otometic Safety Swltdl 
Stand1 

Ramapo Ajax Corp. 

Axles 
Bemis Car Truck Co. 
Bethlehem Steel Co. 
Brill Co .• The J. O. 
Carnegie Steel Co. 
Cincinnati Car Co. 
Illinois Steel Co. 
Westinghouse E. & lll. Co. 

811bbltllng De.-lcee 
Columbia Machine Work• 

8 ~1!~~ ~:r~i:eu
1
~':i~"r,lle• Co. 

International Reg. Co., The 

Batlerles, Dry 
Nichole-Lintern Co. 

n.-arlng,,, Antl-Frktlon 
Hyatt Roller Bearing Co. 

B,arlngs anil Bearing Metal• 
Bemis Car .Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Columbia Machine Worka 
Weatinghouee E. & M. Co. 

Bearings, Center and Roller 
Side 

Cincinnati Car Co. 
Columbia Machine Work• 
Stucki Co., A. 

Bearings, Roller . 
Hyatt Roller Beanng Co. 

Bells and Buzzers 
Consolidated Car Hti:. Co. 

Dells ancl Gongs 
Brill Co., T.he J. O. 
Cincinnati Car Co. 
Columbia lllachine Work• 
Elec. Service Supplies Co. 

Benrlt"re, Ra11 
Railway Trackwork Co. 

Bmtiee, nos 
Brill Co. The J. G. 

Bolts, Case Hardened 
American Steel Foundrle• 
Bernie Car Truck Co. 

n111ts and Xuts, Track 
llliuois Steel Co. 

llond T,etere 
Electric Service Suppllee Co. 
Roller-Smith Co. 

llonding A pparet• 
Elec. Service Supplies Co. 
Ohio Brass Co. 
R ailway Trackwork Co. 
Una Welding & Bondlnc Co. 

Bonds, Rail 
Elec. Service Suppllee Co. 
General Electric Co. 
Oh io Brass Co. 
Railway Trackwork Co. 
Una Welding & Bonditl&" Co. 
Westinghouse E. & M. Co. 

Equipment, Apparatus and Supplies Used by the Electric Railway Industry 
with Names of Manufacturers and Distributors Advertising in this Issue 
Thie index ia published as a convenience to the reader. E.v~r;v care is taken to ~a~e it 
accurstP.. but Electric Railwa11 Journcl assumes oo respons1b1hty for errors or om1ss10na. 

Jlooks 
McGraw-Hill Book Co. 

Brat'kete sncl Croes Arms 
( St"e also Pole-s, Ties, 
Posts, etc.) 

Colu m bia lliacblne Work• 
E lec. RY. Equipment Co. 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Braes Co. 

Brake Adinslera 
American Steel Foundries 
Brill Co., The J. G. 
Cincinnati Car Co. 
National Ry. Aopliance Co. 
Westlngbouae Tr. Br. Co. 

Brake Linln,i, Asbestos 
Johns-llianville Corp. 

Brake Shoes 
American Brake Shoe & 

Found. Corp. 
Bemis Car Truck Co. 
Brill Co., The J. G. 

Droke Tl"siers 

Csrs, Self-Propelled 
Brill Co.. Th e J. G. 

Castings, Brass Composition 
or Copper 

Cincinnati Car Co. 
Columbia Machine Works 

Castings, Gray Iron and 
Steel 

American Brake Shoe & 
Found. Corp. 

American Steel Fouudrlea 
Bemis Car T ruck Co. 
Columbia Machine Work• 
Standard Steel Worka 

Ca•tings, lllnlleable & Bra.so 
American Brake Shoe & 

Found. Corp. 
Berni• Car Truck Cv. 
Columbia Machine Worke 

Catrhrrs and Retrlevt"-rs, 
Trolley 

Elec. Ser.-lce Supplies Co. 
Ohio Braae Co. 

C•menls, High Temperature 
Johns-Manville Corp. 

National Ry. Appliance Co. c3i'.,~!;,~a~~r1~~~ Box Co. 
Brakt'e, Brake Systems and Electric Service Supplice Co. 

Brake Ports 
American Steel Foundriea 
Bernie Car r.rruck Co. 
Brlll Co., The J. G. 
Cincinnati Car Co. 
Columbia. Machine Works 
General Electric Co. 
National Brake Co. 
Safety Car Devices Co. 
Westinghouse Tr. Br. Co. 

Brakes, Magn•tlc Rall 
Cincinnati Car Co. 

Brushes, Carbon 
General Electric Co. 
Morganlte Brush Co., Inc. 
Westinghouae E. & M. Co. 

Brusht"s, Graphite 
Morganite llruah Co., Inc. 

llru,hhnlders 
Colnmhia Machine Work• 
General Electric Co. 

Building Msterlols, Fireproof 
Johna-Manville Corp. 

Bnst"s 
Twi n Coacli Corp. 

Busre, l\lntor 
General Electric Co. 
General Motors Truck Co. 

Bus Lighting 
National R:r. Appliance Co. 

Bnehlngs, Case Harcleoed 
and 1\lsnganese 

American S.teel Foundries 
Bemia Car Truck Co. 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Columbia Machine Worka 

Cabl,s (See Wires sncl 
Cables) 

Cambric Tapes, Yellow and 
lll11rk Ynrnish 

General Electric Co. 

Car Lighting Fixtures 
Elec. Ser.-ice Suppliea Cc,. 

Csr Panr1 Snfrty Switchl'S 
~oeolldated Car Htg. Co. 
,ve~!inghonse E. & M. Co. 

Car Step•, Safely 
Cincinnati Car Co. 
Irving Iron Works Co. 

Car Wh,els, Rolled Steel 
Bethlehem Steel Co. 

Carhon Brnsht"9 (''ee 
Brushes. Carbon) 

Cars, Dump 
Brill Co.. The J. G. 
Differential Steel Car Co. 

Care, Ges-Elrctrlc 
Brill Co .. The J. G. 
General Electric Co. 
Westinghouse E. & M. Co. 

Cars, Gas, Rell 
Brill Co., The J. G. 

Cars, Passenger, Freight, 
Express, etc. 

American Car Co. 
Brill Co .• The J. G. 
Cincinnati Car Co. 
Kuhlman Car Co .• G. C. 
Twin Coach Corp. 
Wason Mfg. Co. 

C'hnnge Tray~ 
Cincinnati Car Co. 

Clrrult Breal,n& 
American Drown Bover i 

Electric Co. 
General Electric Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co. 

Clomps end Conned ore for 
Wires end Cabl•• 

Columbia l\j achine Work• 
Elec. Ry. Equipment Co. 
Elec. Service Snppliea Co. 
Ohio Brass Co. 
Westing;house E. & M. Co. 

Cleaners 
Oaki te Products, Inc. 

Cleanl!ra and Scraper•, Trac,k 
(Stt also Snow-l'lows, 
Sweepl"r& and Broome) 

Brill Co., The J. G. 
Cincinnati Car Co. 
Ohio Braas Co. 

Coll Banding and Winding 
Marhtnes 

Colmuhia Machine Work• 
Elec. Service Supplies Co. 
Westinrhou•" E. & M. Co. 

Coils, Arm11turo and F1eld 
Columbia Machine Worke 
General Electric Co. 
Westinghouse E. & M. Co. 

Coile, Coke and Kicking 
Elec. Service Supplies Co. 
General Electric Co. 
Westlnirhouee E. & M. Co. 

Coln Cha11g,r1 
Johnson Fare Box Co. 

Coin CountinJt" l\lnch1nes 
Cle.-eland Fare Box Co. 
International Reg. Co., The 
Joho~n Fare Box Co. 

Coln Sorllna- lllarhlnl'8 
Clev6!11ot1d Fare Box Co. 
Johu~n Fare Box Co. 

Coln Wrappers 
Cleve:;ind Fare Box Co. 

Commnt11tor Slottera 
Columbia Machine Work• 
Elec. Service Supplie• Co. 
We•tinghonae E. & M. Co. 

Commatators or Parts 
Columbia Machine Worka 
General Elrctrlc Co. 
Westinghouse E. & M. Co. 

Compouncls, Insulating 
Johns-Manville Corp. 

Compressors, Air 
General Electric Co. 
Wcetini:house Tr. Br. Co. 

Condensers 
General Electric Co. 
Westinghouse E, & M. Co. 

Contluil Fibre, 
Fibre Conduit Co. 

Conduit Dud Unc1erfloor 
Johns-Manville Corp. 

Conntctors, So]tJer]l"ea 
Westinghouse E. & M. Co. 

Conneclore, Trailer Car 
Columbia Machine Works 
Consolidated Car Htg, Co. 
Elec. Service Supplies Co. 
Ohio Braes Co. 

Controlll"rs nr Parts 
Col umbia Machine Works 
General r:.iec tric Co. 
Weetinghouae ~- & M. Co. 

Controller Regulators 
Elec. Service Supplies Co. 

Controlling Systems 
General Electric Co. 
Westinghouse E. & ]If. Co. 

Conv~rtera. notary 
General Electric Co. 
Weslini:houee E. & 111. Co. 

Cord, Bell, Trolle7, ~eglsrer 
Brill Co .• The J. G. 
Elec. Service Supplies Co. 
,oternatioaal Reg. Co., Thr 
Roehling'a Sona Co., John A. 

Cord Connectors and 
Couplers 

Elec. Ser.-ice SuppJ;e1 C , 

Couplers Car 
American Steel Foundries 
Brill Co .• The J. G. 
Cincinnati Car Co. 
Ohio Bras• Co. 
Westinghouae Tr. Br. Co. 

Co,.-1 Ventilators 
Nichola-Llutern Co. 

Cran••• Hoists & Lifts 
Electric Service Supplies Co 

Croas Arms (See Breckel•) 
Cro~sing Foundations 

International Steel Tie Co. 
Croeelnge 

Ramapo Ajax Corp. 
Wm. Wharton. Jr. & Co. 

Crossing•, Fros• & Swlt<h,s 
Ramapo Ajax Corp. 
Wm. Wharton, Jr. & Co. 

Crossings, l\langanese 
Bethlehem Steel Co. 
Ramapo Ajax Corp. 
Wm. Wharton, Jr. & Co. 

Crossin!:'!', Track (See Track 
Special Work) 

Crossings, TrolJey 
General Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Curtains & Curtain Fhtnre1 
Brill Co., The J. G. 

Cutting Apparatn• 
General Electric Co. 
Railway Trackwork Co. 
Una Welding & Bonding Co. 
Weatinghouse Tr. Br. Co. 

Dealt'rs' .!\larhlnery & Second 
!land Equipment 

Gary Railways Co. 
]II onongaheJa West Peon 

Public Secvice Co. 
Schiavone. L. & Bonomo 

Broe .• Inc. 
Dernlllng De.-lres (See 11!•1> 

Track Work) 
Derailing Switch•• 
Ramapo Ajax Corp. 

D••tln11t ion !-lgn• 
Columbia Machine Work• 
Elec. Service Supplies Co. 

Drltttl.-e Servlre 
Wiah-Service, P. Edward 

Door Operating De.-lcea 
Brill Co., The J. G. 
Cincinnati Car Co. 
Consolidated Car Heating Co. 
National Pneumatic Co. 
Safety Car Devicea Co. 

Doors, Folding Ve-stibole 
National Pneumatic Co. 
Safety Car Devices Co. 

Doon & Door Fl:xtnre1 
Brill Co .• The J. 0. 
Cincinnati Car Co. 
Hale-Kilburn Co. 

DEN~~iri~r;~~vice Supplie• Co. 
Ohio Braes Co. 

Drom Truing; Lathe• 
Nat'! Rlwy, Appliance Co. 

Dg:~f;ics;~:vice Supplies Co 
Weatinghouse E. & lll. Co. 

Ft~Tumbia Machine Works 
Electric Service Supplies Co 
General Electric Co, 
Ohio Braea Co. 
Weatini:houae E. & 1'1. Co. 
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Electric Grinders 
Railway Trackwork Co. 

1

~ 
EI,rtrlral Wire, and Cabl 
John A. Roebling's Sons , 

Ell"rtrodes, Carbon 
Railway Trackwork Co. 
Una Welding & Bonding l 

Elttlrodee, S!,el 
Railway Trackwork Co. 
Una Welding & Bonding 

Englnf'ere. Commttln~, Con-
tracting and Operatin,: 

Beeler. John A. 
Bibbins, Roland J. 
Buchanan C, Layng Corp, 
Faile & Co., E. H. 
Ford. Bacon & Davis 
Hemphill & Well• 
Holst. Enirelhardt W. 
Jackson. Walter 
Kelker & DeLeuw 
McClellan & Junkersfeld 
Richey, Albert S. 
Sander<on & Porter 
Stevens & Wood 
Stone & Webster Co. 
White Eng, Corp., The J. 1 

F.nglnre, Gas. Oil or Stea• 
Westinghouse E. & JII. ( 

EndnNJ, Gasoline 
Waukesha Motor Co. 

Fare noxl"e 
Bell Register. Inc. 
Cleveland Fare Box Co. 
Johnson Fare Box Co. 
Nat'! Rlwy. Appliance C 
Ohm~r Fare Register Co, 
Perey Mfg. Co. 

Fart' Rr~stPrs 

~f ~~t~~llJ:::~ce I;ippllea 0 
Johnson Fare Box Co. 
Ohmer Fare Register Co. 

F,nder• snd Wh•el Goerdll 
Brill Co .• The J. 0. 1 
Cincinnati Car Co. 
Star Brass Works 

Fibre and Fibre Toblng _ _j 
Westinghouse E. & M. ~ 

Field Coils (See Colle) 

Floodllgh to . ,.j 
Electric Service Suppliea ""I 
General Electric Co. 

F1oorin,:, }~lrt"proof 
Irving Iron Works Co. 

F}~~~-1.i~'i:~i~ie
11~;p. t 

Flooring, ~on-~lippln~ Ail 
Irving Iron ""'orks Co. p 

Flooring, 0 1>en ~tee) 
Jr.-inec Iron Works Co. 

Floorln,:, Ste,!, Subway 
Irving Iron V{ orks Co. 

Flooring, \",ntllating I 
Irving Iron Works Co. 

Forgings 
American Steel Foundries 
Brill Co .• The J. G. 
Ci Rcinuati Car Co. 
Standard Steel Works CO 

Frogs & Cro••ln,:1, Tee 811 
Berh lehem Steel Co. 

~~~~';,o s~i!.x CCorp. • 
Wm. Wharton, Jr. & CO. 

·' Fro,:e, Track (l!ee Traelll:
1 Work) 

FEJ~ir~r~!~:ice Supplies ,i 
General Elertric Co. 
Ohio Brass Co. 
Westinghouse E. & M. CO, 

Fnrnnrf's, E1ertrlc 
American Brown Boverl 

Electric Co. 

Foses and Fuse Bol:f'! 
Columbia l\lachine Wor~ 
Con•olldated Car Htg;. "" 
General Electric Co. 
Weatioi:houae E. & M. Co 

Gu Electrlo Drl.-e for no■ 
General Electric Co. C 
Nat'! Rlwy. Appliance 

Ga8 Prodocer1 
Weatinghouse E. & M. Co 

Continued on page 3'.? 
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International 
Registers 

Made in single and 
double types to meet 
requirements of serv
ice. For hand or foot, 
mechanical or electric 
operation. Counters, 
car fittings, cond uc
tors' punches. 

The International Register Co. 
15 South Throop Street, Chicai:o, Illinoi, I 

m1111111111111111111111111111111111111nu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ii 

_,,,:~~~;;;,;~~~~ii~:;,~;:i'~"""""""""i_=======:: 
demonstrated by large and small 
electric railway systems for a 
period of thirty years. Being 
exclusive manufacturers, with = 
no other lines to maintain, it is § 
through the high quality of our § 
product that we merit the large § 
patronage we now enjoy. With § 
the assurance that you pay no I 
premium for quality '\Ve will §=======: appreciate your inquiries. 

THE STAR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. ~ 

1111_11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.111111111111111111111111111111111i: 
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You 

now 

Fuel 
in buses with 

the Godward Gas 

, 

National RaHway Appl;::•~:'.or l==========-420 Lexington Ave., .Sew York. 
BRAXCH OFFICES 

Mun,ey Bldg., Washington, D. C. IO O Boylston St .. Bost.Qn, Mau, 
Hegeman•Caslle Corporation, Railway Ezchange Bulldlng, Chlc&Jo, 111. 
F. F. Bodler, 903 Monadnock Bldg., San Francisco, Call!. 
Llster•Reese. Inc., 401 S. Brand Blvd., Olendale, CaJH. 

lllll1111UHlllllll111lllllllll111111111111111111111Hllll1111111111111111111111Jllll11111111111UUlllllllllllll111111111111 11111111111111lllllllllllll111J: 

Johnson 
Eleetrie 

Fare 
Boxes 

and overhead registers make possible 
the instantaneous registering and 
counting of every fare. Revenues are 
increased 1½ to 5% and the efficiency 
of one-man operation is materially 
increased. Over 5000 already in use. 

Johnson Fare Box Co. 
4619 Ravenswood Ave., Chicago, Ill. 

IIINIIIIIIIIIUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1llllllllllllllllllll°F 

:!JIIIIIIIIIIIUIIIJlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltntllltlllllltlllllllllfttfUHIHIIIIIIOIIIIIIIUIUIIIUIIIIHJJI: 

I Grif!~ N;;~:~~~~,eJany I 
Griffin Wheels I 

Chil~~s ! 
and 

Chilled Back of Flanges 
For Street and Interurban 

~:::.· R;;~:~s ~.'~:~,,.. I 
I ~;:;:.:nd ~:l~n:.::k~

1
~:; ~:::ti I 

~,1111111111111111111111111111111111111n111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111a 
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I Used and Surplus I 

of used INDIVIDUAL items 
equipment, or surplus new equip

! ment, or complete plants, are dis-

:========1- posed of ( and found) through adver- i tising in the Searchlight Section of this 
paper. 

I ==================== ~ 
l"SEARCHLIGHT"l 
I ! 
~lllllllldllllllllUIIIWU.UIJIIIIIJIIIIIIIIIIIIUIIIUlllllllllllllllllllhlllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllltllnlllllHli5 
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Go,kets, Asb"8f09 
Johns-Manv:llle Corp, 

Ga,ollne 
T exas Co., The 

Gates, Car 
Brill Co. The J. G. 
Cincinnati Car Co. 

·Gear Blanks 
Brill Co .. The J. G. 
Standard Steel Works Co. 

·Gear Cases 
Columbia Machine Works 
Electric Service Supplies Co. 
Westiuirhouse E . & M. Co. 

·Uoars and Pinion! 
Bemis Car •rruclt Co. 
Columula Machine Works 
Electric Servi.ee Supplies Co. 
lteneral Electric Co. 

Insulalon (See also Lloe 
Malerlal•> 

Elec. Ry. Equipment Co. 
Elec. Service Supplies Co 
General Eleclrlc Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Jacks (See nlso Cranes, 
Hoists and I.Hts) 

Colombia Machine Works 
Elec, Service Supplies Co. 

Joinls, Ra.II 
(See Rall Joints) 

Journal ROINI 
Bemis Car Truck Co. 
Ilrili Co .. The J. G. 
Cincinnati Car Co. 

Lamp Guards and FIIloNl!I 

~!;iinsge:;~: To~PJ:1~s- 8~: 

Pftcklng Re<"tlflers lllercnry Are 
Westinghouse Tr. Brake Co. I'ower 

Pnrkini:. AsbPfilos 
Johns-Manville Corp. 

Paint, Iron Prf"Servaflon 
Johns-111 an ville Corp. 

I'alnls and Varoishes 
(lnsulotlng 

Elec. Service Supplies Cc, 

American Brown Boveri 
Electric Co. 

Registers end Fitting,, 
IlrllJ Co., The J. G. 
Cincinnati Car Co. 
Elec. Service Supplies Co. 
lnlernallonal Reir. Co .. Tb, 
Ohmer Fare Register Co. 

Reinforcement, C'oncrefe 
P~:t\~n~l v;;~T•tp";iia':'i~~wca[ Bethlehem Steel Co. 

Repair Shnp Appliance• (Se, 
nl•o Cnil llnndlng and 
Winding lllachlnes) 

Pa,·ini: Molerlal 
American Brake, Shoe & 

Found. Corp. 

Pickup, Trolley lVlre 
Elec. Service Supplies Co. 
Ohio Brass Co. 

Elec. Service Supplies Co 

Repnlr Work ,(Sre also 
Coils) 

Westinghouae E. & 111. Co. 

Snow Plow• 
Natlonal Ry, Appliance 

Snow~Plows, Sweepers a 
llroomg 

Brill Co .. The J. G. 
Columbia lllachine Wo 

Sncrr Sweeper, Rattan 
J. G. Ilrlli Co. 

Solder~ng and tsrndn:::
ApJ•aratn• (See Wcl,JI 
rt--<-esses nmJ Appu,u, 

Special Trnckwortt 
Bethlehem Steel Co. 
Lorain Steel Co. 
Wm. Wharton, Jr. & Co, 

Spikes 
Illinois Sleet Co. 

Splicing Compounds 
Westln1rhouse E. & 111. 

l'lat'l Ry. Appliance Co. 

·Oeneratnrs 
J,nmps, Arc & lncanoescent Pill~~-• [~1;f~: Supplies 

(See nlso Headlights) Co. 
Rep)ncers, Car 

American Steel Fouadries 
Cincinnati Car Co. 

Splicing Sleel"es (See C 
an<l Co1111ectors) 

Amrri <'an Brown Bo'Veri 
Elert ric Co . 

General Electric Co. 
Weetinirhouse E. & llI. 

~~e~~f~~h~~~~tril{ f:°'i.1. Co. Pinions (See Gears) Elec. Service Supplies Co. 
Rr~IRfRn('e 

Spring• 
National Ry, Appliance 

·Glr,ler rtnlls 
llethleh~m Steel Co. 
Lorain Steel Co. 

Co. l,nmps, Slgnnl and Marker 
Elec. Service Supplies Co, 
Nichols-Lintern Co. 

Gongs (Sec n,lls and Gong•) 

Grntlug, :,;feel Subway 
Irving lrou Work• Co. 

GrrMP 
Texas Co., :I'he 

-Grindrrs & Grinding Supplies 
Metal & Thermit Corp. 

Grim]erR. Pnrtnble 
Rnllwny '.l'rackwork Co. 

Grinders, Portable Eleclrlc 
Railway '.l'rackwork Co. 

Orhuliug llrlcks and Wheels 
Railway Trackwork Co. 

•Guord Rnil Clnmp• 
Lorain Steel Co. 
Ramapo Ajax Corp. 

-<Juard Ralls, Tee Rall & 
Manganese 

Ramapo Ajax Corp, 
Wm. Wharton, Jr. & Co. 

·Guards, Trolley 
Elec. Service Supplle• Co. 
Ohio Brass Co. 

:Harps, Trolley 
Columbia Machine Works 
Eiec. Service Supplies Co. 
Ohio Brass Co. 
Star Brass Works 

Headlight• 
Elec. Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 

lleadllnlng 
Columbia Machlne Work• 

Heater•, Car (Electric) 
Cnnsohdated Car Hes\lng Co. 
Gold C'er Hti,. & Ltg. Co. 
Railway Utility Co. 
Smith Heater Co .. Peler 

llenfero, Car, Hot Air and 
\\'ater 

Smith, Beater Co., Peter 

Heaters, Car Stove 
Smith Beater Co., Peter 

Lnnlerns, Clns•lflcatlon 
Nichois-Lintern Co. 

Leiter Boards · 
Cincinnah Car Co. 

J.Jghllng Fil<! ores, Interior 
Electric Service Supplies Co. 

f.iithtning Proteetlon 
Elec. Service Su pp lies Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Line Moferlal (See also 
UraeketA. Jmmlafors, 
\\·ires, etc.) · 

Electric Ry, Equipment Co. 
Elec. Sei·vice Soppllea Co. 
General Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 

Locking Spring Iloieo 
Lorain Steel Co. 
Wm. Wharton. Jr. & Co. 

Lnromoth·e•. Diesel Eleetrlc 
American Drown Boverl 

Electric Co. 

f.,ocomntlve■ • Electrlc 
American Brown Boverl 

Electric Co. 
Cincinnati Car Co. 
General Electric Co. 
Westinghouse E. & 111. Co. 

Lubrlcanl• 
Texas Co., The 

Lubricant•. Olis &: Or"8se 
Texas Co .. The 

Manganese Steel Guard Ralls 
Ramapo Ajax Corp. 
Wm. Wharton. Jr .. & Co. 

Manganese Steel Cru1tlni:s 
b~mts Car Truck Co. 
Lorain Steel Co. 

Mnngonese, Steel, Special 
Track Work 

Bethlehem Steel Co. 
Wm. Wharton, Jr. & Co. 

~lnngnnese Steel S\Vltches 
FrogA and Crossings 

Bethlehem Steel Co. 
Lorain Steel Co. 

Jlrlmrls, Welding Ramapo Ajax Corp. 
Railway Trackwork Co. Wm. Wharton, Jr. & Co. 
Una Weldin&' & Bonding Co. Minors, [nalde & Outside 

Hoists & LHto Cincinnati Car Co. 
Columbia Machine Work• 

1Jo,,.e, RrhlgeR 
Ohio nrass Co. 

1ln111e, Pnenmotlc 
Westinghouse Tr. Brake Co. 

lnstruments, 1\tensurlng, 
Testin,:- nnd Recording 

General Electric Co. 
National R;v. Appliance Co. 
Roller-Smith Co. 
Westinrbouse E. & :M. Co. 

Motor nuses, (See nnstt) 
l\fnfor & Gp,nerator Seb 

American Brown Boveri 
Electric Co. 

M ntors, F.lectrlc 
General Electric Co. 
Westinghouse E. & 11(. Co. 

)lofors, Gcnerntors nod Con
trols ror Electric Bns"8 

General Electric Co. 

Jnsulnfing Cloth, Paper 
Ta])e 

Genera( Electric Co. 
Olrnnlte Co . 
Okonlte-Calleuder Cable Co. 
Wostinrhouse E. & M. Co. 

and l\Jntorman's Sents 
Brill Co .. The J. G. 
Cincinnati Car Co. 

lnsnlntlon (See alao Paint&) 
Electric Ry, Equipment Co. 
Eiec. Service Suppiles Co. 
Okonlte Co. 
Okonite•Callender Cable Co. 
Westinrhonse E. & M. Co. 

In~u]atiun, Paper 
Johns-Manville Corp, 

Tn•nlator Pin• 
Elec. Sen·lce Supplies Co. 
Ohio Brass Co. 

Elec. Service Supplies Co. 

Xnls and Bolte 
American Steel Foundries 
Bemis Car Trvck Co. 
Cincinnati CP Co. 

Ohmmeter• 
Roller-Smith Co. 

Oil 
Texas Co., The 

Omnibuses (See Buses) 

Oxy-Acctylcne (See Culling 
Apparntn•l 

Pins, Ca11e Hardtned 
American Steel Foundries 
Bemis Car Truell Co. 

Pins, Cass llnrd< ned, Wood 
nnd Iron 

American Steel Foundries 
Ohio Brass Co. 
lVestini:house Tr. Brake Co. 

Pips Flfflni,s 
Standard Steel 'Works 
Westiagboose Tc. Brake Co. 

Planers (See Ma.,hlne Tools) 

Pini es tor Tes R o.11 Switches 
Ramapo Ajax Corp. 

Pliers, RubbM Insulated 
Elec. Service Supplies Co. 

Pole Line Ilnrdwere 
Bethlehem Steel Co. 
Elcc, Service Supplies Co. 
General Electric Co. 
Ohio Brass Co. 

Poles, Melal Street 
Bates Expanded Steel Truse 

Co, 
Elec. Ry. Equipment Co. 

Poles, Tltt, Posts, Plllnir & 
LumhPr 

Dell Lumber & Pole Co. 
Intern. Creos. & Const. Co. 

Poles and Ties, Treated 
Bell Lumber & Pole Co. 
Intern. Creos. & Const. Co. 

Poles, Trolley 
Elec, Service Supplies Co. 

Poles, Tubular Steel 
Elec. Ry. Equipment Co. 
Eiec. Service Supplle• Co. 

Portable Grlndero 
Railwu Trackwork Co. 

Pnthen,Js 
Okonlte Co. 
Okonite-Caliender Cable Co., 

Inc. 

Powrr Savln~ Devlces 
National Ry. Appliance Co 

Pressing•, Speclnl Steel 
Cincinnati Car Co. 

Pressure. ReKlJ.lators 
General Electric Co. 
Westinghouse E. & M. Co. 

Consolidated Car Htr. Co. 
General Electric Co. 

Resistance, \\·ir~ end Tobe 
Westluirhouse E. & 111. Co. 

Retrievers, Trolley (See 
Co.trhtrs and Retrievers 
Trolley) 

Rheo,tat• 
General Electric Co. 
Westln~bouse E. & 111. Co. 

Rootlng • .A!d1M.toM (Corru .. 
gRtf'd nn,l Flat) 

Johns-lllanv.ille Corp. 

Roofing Rn1I Shingli, Asbestos 
Johns-Maav.llle Corp. 

sar,t:v {'onfrnl DrvlcPS 
Safety Car Device• Co. 

Sunders, Track 
Brill Co., The J. G. 

~l~~io1~~U~f!rnsust
1
es 

Ohio Brass Co. 

Sash Fix tu re•, Car 
Brlil Co .. The J. G. 
Cincinnati Car Co. 

Sosh, Metal Car Window 
Hale-Kilburn Co. 

Ca. 

Scrapen, Track ( Sre Clean 
ers and Scrapers Track) 

Screw Drivers, Rubber 
lnsnlnted 

Elec. Service Supplleo Co. 

Seating Moterlah 
Brill Co .. Tho J. 0. 
Hale-Kilburn Co. 

Seab, nus 
Brill Co., The J. G. 
Hale-Kilburn Co. 

SP&ts, Car (See also Raltao) 
Brill Co .. The J. G. 
Cincinnati Car Co. 
Hale-Kilburn Co. 

Seeonol llnnd F.qoipment 
Gary Railways Co. 
lllonongahela West Penn 

Public Service Co. 
Schla,•one. L. & Bonomo 

Bros., Inc. 

ShRde•, Ye•tlbule 
Brill Co .. The J. G. 
Cincinn:>tl Car Co. 

Sprini:1, Car am) Truck 
American Steel Foundrl 
Bemis Car Trock Co. 
Brill Co. The J. G. 
Cincinnati Car Co. 
Standard Steel Works 

Sprlnklors, Trnck ond 
Brill Co .. The J. G, 

~tnir SteJ1tt, Fafeh· 
Jrvini< Iron Works Co. 

Steel, Elecnic Fnrnare 
American Steel Foundrl 

Steel, Open nrnrth 
Americau Steel Foundn 

Slee] and Steel Prnducto 
Ameriean Steel Foundrl 
Carnegie Steel Co, 
Illinois Steel Co. 

S!rps 
lrviug Iron Works Co, 

Sleps, Car 
Brill Cu., The J. G. 
Cincinnati Car Co. 

Sfnken, llle,hnnlcal 
Westinghouso E. & M, 

Sfnp Slgnnls 
Nicbole-Llalern Co. 

St~~~fees, BJ,~::~~) (See 

Strain lnftalnt oro 
Elec, Service Supplle1 
General Electric Co. 
Ohio Ilrass Co. 
Westiarhouse E. & M. 

Strand 
Roeblinr'• Sons Co., J. 

Street Car• (S•e Cera, 
Passenger, Freie-ht. 
J-:xprtt1) 

Slroctural St..-1 
American Brown Boverl 

Electric <'orp, 

Sweepers, Snow (See S 
Plow!, Swee11era and 
Crooms) 

Switch Slnnd• and Fist 
Ramapo-Ajax Corp, 

Swltrhbonrrlo, Asbesto• 
Johns,l\tanv:ille Corp. 

Switches 

Westinghouse Tr. Brake Co Shonts 
American Brown Boverl 

EJrctrk C'•orp. 
Punches, Tirkel Brill Co., T)le J. G. General Electric Co. 

International Reg. Co., Th2 Shonl•, Power Switches, Selecloc 
Nlchols-Lintern Co. Rnll Braces and Fastenlnp Brill Co., The J, G. 

Switches nn,1 Switrhboa 
Conaolidated Car Htg. 
Elec. Ser\·ice Supplies 
Weatlngbouso E. & M. 

Ram,,po Ajax Corp. 

Rull Grinders (Seo Orindera) 

Rall Joints 
Carnegie Steel Co, 
Illinois Steel Co. 
Rail Joint Co. 

Rall lolnts, Welded 
Lnrain Steel Go. 
l\Ietai & Thermit Corp. 

Rnll Welding 
Metal & Thermit Corp. 
Railway Trackwork Corp. 
Una Welding & Bonding Co 

Rnll•. Steel 
Carnegie Steel Co. 
IlJwris Steel Ce> 

RRilwa,v saret,v Switches 
Consolidated Car Btg, Ce>. 
W'1ltlnghouse E. & M, Co. 

Rotfnn 
BrliJ Co., The J. A. 
Cummings Car & Coach Co 
Elec. Service S upplles Co 
Hale,J{llburn Co. 

Shls B"8ring• (See llearlnltl 
Center nod Side) 

Signals, Car Starting 
Consolidated Car Btr. Co. 
Elec. Service supplies CG. 
National Pneumtun: W. 

Sii,:nals, lndknllng 
Nlchois-1.intern Co. 

Switches, Tee Rnil 
Ramapo-Ajax Corp. 

Swlfches, Trnck (See T 
Specinl Work 

Synrhro~ropPS 
Roller-Smith Co. 

Slgnal Systems, Blnck 
Eiec. Service Supplies Co. Tamper•, Tie 
Nachod and United States Railway Trackwork Co. 

Electric Signal Co. 

Signal Systems, Highway 
Tsr,e• and Cloths (See I 

atlng Cloth, Paper a 
Tepe) Crossing 

Nachod and United Slate• Te~ Rnll Spe.-lal Track \ 
Electric Signal Co. , Lorain Steel Co. 

Slack Adjusters (!lee Brake Ramapo-Ajax Corp. 
AdJu1tcn) 

Slee! Wheels and Cnllcu 
Cincinnati Car Co. 
Columbia lllachlne Works 
Elec, RY, Equipment Co. 
Elec. Service Supplies Co. 

Smokestacks, Car 
Nichols•Lintern Co. 

Telephones and Parts 
Elec. Service Supplies 

Tt>lt"phone & TPIP~raph 
John A, Roeblings Sona 

Testing Instrument• 
I 11Rtrnmcnh, l\Jensurln 
Tesllng, etc,) 

Continued on page !l 



IJ..farch 23, 1929 ELECTRIC RAILWAY JOURNAL 33 

mm111111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111n1111111111111111111111111111111111111111111~ 

Advertisements for the § 

Searchlight Section ; 
Can be received at the New 

York Office of Electric 
Railway Journal 

until 10 a. m. 

Wednesday 

= ; 
I 
~ 

i 
I = ;; For issue out Saturday 
6 

0220 § 
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Trenton, N. J. = 
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Efficient Bus Heating 
with 

The N•L Venti•Duct Heater 

THE NICHOLS-LINTERN CO. 
7960 Lorain Ave. Oeveland. Ohio 

I 
§ 
§ 
~ ; 
= ; 
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§ RS ~ ;'~an:..k~on:.~'e :e:~'w1~robc::~qu1~1enr0 ;~:"p::'; 
: : Smith Forced Ventilation Hot Air HOiter will 1na, In ::: = addition, 4 o ,o to So.,, or the coat or 1n1 other tar beat-= S Inc and Yenlllatlnc 111tem. Wrlta for detail,, 
= .. = ::: - The Peter Smith Heater Company 
-;:;//1111111111111\' 6209 Hamilton Ave., Detroit, Mich. 
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Your Name 
in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 
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Gets Every Fare 

p~~EpllsV~~iJ~~ES I=:= 

U10 them lo 70::r!~•s:r.a•nt Area■ and 
Perey Manufacturing Co., Inc. I 

101 Park Avronr, Sr .. York Clt7 ~ 
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II BELL II ! NORTHERN CEDAR POLES WESTERN ! 
1- BUTT TREATING TIES - ! 
= I AU c ... \DES I = i BELL LUMBER& POLE CO., Minneapolis,Minn. ; 

= = 
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:=====i_ RAIL JOINTS l==-i 

The Rail Joint Company 
165 Broadway, New York City 

§ I ~ 
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~ CAR COMFORT WITH HEATERS ~ 

~ UTILITY REGULATORS ~ 
~ VENTILATORS ~ 
§ 2241-2247 Jodlana 81. Wrlld for 1328 Broadw111 § 
§ Chlearo, JII. Coltilo(IU, Ne .. York, ~- V. § 
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I Send for Bulletin No. 2 desc~ibinK i 
~ MASTER LIVE LINE TOOLS ~ 
§ Master Pliers, the powerful, unbreakable pliers, cost § 
§ no more than o·rdinary types. Send for literature. § · 

L .. :~tf ~.;1~=;~.'..~:-~.~.::.~.~;~~~:.:.~_J 
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I-- -: ~- ----- s1r~:1 I 
I BEARINGS I 
§ A. STUCKI CO. § 
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ALPHABETICAL INDEX TO ADVERTISEMENTS =1 
Thie index le published u a convenience to the reader. Every care le taken to make It 
accurate, but Electric Railwa11 Journal assumes no reeponsi?ility for errors or om1ss10ne. 

Page 

-A- -G-

Page Page Pan 

Ste\'ens & Wood, Inc. • • • . . . . . ~8 
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American Brake Shoe & Foundry General Electric Co, . 20, Back Cover 
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Gold Car Heating & Lighting Co .. 
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USED AND SURPLUS 
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Gary Railways Co ......••.... 211 
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Faile & Co., E. H. . • . • . . . • . • . 26 
Ford, Bacon & Davis ..... , ... 26 
"For Sale" Ads •.••.... , , , , 28, 29 

M aster Plier Corp. , , , , , . , . , , . 33 
JI! cClellan & Junkersfeld ..• , , , , 26 
JllcGraw-Hill Book Co ... ,,,,., 25 
Metal & Thermit Corp ... ,,,.,. 9 

Sanderson & Porter .• , • • . . • • • 26 
Searchlight Section •••..... 28, 29 
Smith Heater Co .. Peter .... , , . 33 
Standard Steel Works Co ..• , , . 16 
Star Brass Works .••.••...• ,. :Jl 

Public Service Co .......... 211 
Schia\'·one. L. & Bonomo Bros., 

Inc .••.•••••••••••••••••• ::!O 

Thermostat. 
Consolidated Car Htr;. Co. 
Gold Oar Htg, & Ltg. Co. 
Railway Utility Co. 
Smith Heater Co., Peter 

Tlrket Chopper• am) 
DesJroyf"rs 

Elec. Service Supplies Co. 

Tickets & Tmnsfers 
Globe Ticket Co. 

Tie Plates 
lllinois Steel Co. 

Ties & Tie Rods, Steel 
Carnegie Steel Co. 
International Slee! Tie Co, 

Ties, Wood Crose (See Poles, 
T1es, f>oste, ete.) 

Tires 
Goodrich Rubber Co., B. F. 

Tokens 
Johnson Fare Box Co. 

Tnngue Switches 
Wm. Wharton. Jr. & Co. 

Tools, Trark, Line & !Ills• 
t"e11anf"oos 

Columbia Machine Works 
Elec. Service Supplies Co. 
J\faster Plier Corp, 
Railway Trackwork Co. 
ltamapo-AJax Corp. 

Towe.re and Transmleelon 
Structure 

Bates Expanded Steel Truss 
Co. 

Westingh"11se E. & J\f. Co. 

WHAT AND WHERE TO BUY-Continued from page 32 

Track Grinders 
Jlletal & Thermil Corp. 
Railway Trackwak Co. 
Ramapo-Ajax Corp, 

Track, Special Work 
Columbia J\lachine Works 
Ramapo-Ajax Corp. 

Trnrklese Trolley Caro 
Brill Co., The J. G. 

Transfer buming l\.farhlnes 
Ohmer Fare Register Co. 

Traneformen 
American Brown Boveri 

E!PctriP (\Qrp, 
General Electric Co. 
Westinr;bouse E. & M. Co. 

Traps, 1-trnm & Radiator 
Control \"ah·f"s, Rndiatnrs 

Jobne-Manv.ille Corp. 

Treads, Safety Stair, 
Cnr Step 

Cincinnati Car Co. 
Irving Iron Works Co. 

Tree Wire 

Trolley Matrrial, OvrrbN1cl 
Elec. Service Supplies Co, 
General Electric Co. 
Westin&"houee E. & M. Co. 

Trolley Pine 
Bemis Car Truck Co. 

Trolley Wheel Bashlnr;I 
Star Brass Works 

Trolley Wh,ele (Sen Wheel• 
Trolley) 

Trolley Wire 
Bridgeport Braes Co. 
Roebling'e Sons Co., J. A. 

Trurks, Car 
Bemis Car Truck Co, 
Brill Co .. The J, G, 
Cincinnati Car Co. 

Ttubines, Stf"am 
American B.rown Boveri 

ElectriP Corp. 
General Electric Co, 
Westinr;bouse E. & M. Co. 

Turntables 
Elec. Service Supp!lee Co. 

Okonite Co. 
Okonite-Callender Cabin Co. Turnstiles 

Elec. Service Supp!lee Co. 
Perey Mfr;. Co., Inc. Trolley Rnses 

Ohio Brass Co. 

Trolley Bases, Retrle\'lni: 
Ohio Brass Co. 

Trolley nueeo 
Brill Co., The J. G. 
Twin Coach Corp. 
West1111<ho11se E. & M. Co. 

Valves 
Ohio Brase Co. 
Westingbouee Tr. Br. Co. 

\'enlilntors, Car 
Brill Co .. The J, G. 
Cincinnati Car Co. 
Consolidated Car Htg, Co. 

Nichols-Linlern Co. 
Nat'! Ry, Appliance Co. 
Railway Utility Co. 

\'ollmrlere 
Roller-Smith Co. 

\\'ater11roatlng
Johns-Jllanville Corp, 

Welded Rnil Joints 
Jlletal & Thermit Corp. 
Railway Trackwork Co. 
Una Weldin&" & '3onding Co. 

Welders, Portable Elttlrfe 
General Electric Co. 
Ohio Brass Co. 
Railway Trackwork Co. 
Una Welding & Bonding Co. 
Westinghouse E. & M, t:o. 

Welders, Rail Joint 
General Electric C<>, 
Railway Trackwork Co. 

Welding Proeesses aDfl 
Apparatu~ 

Metal & '!'hermit Corp. 
Ohio Brass Co. 
Railway Trnckwork Co. 
Una Welding & Bonding Co. 
Weetln&"bouse E. & Jll. Co. 

Welding, Steel 
Railway Trackwork Co. 
Roebling'e Sons Co .. J, A. 

Weldin,: Wire 
Railway Trackwork Co. 
Roebling'e Sons Co., J, A. 

Welding Wire and Rods 
Railway Trackwork Co. 

Whrel Gnnrds (l',e., Fendel'9 
and Wheel Guards) 

Wheel Presses (See Mnchine 
Too!sl 

\\"hrf"1s, C'nr, Cast Iron 
Griffin Wheel Co. 

Wheels, Car, Steel & Strei 
Tire 

American S.tee! Fouodrles 
Bemis Car Truck Co. 
Carnegie Steel Co. 
Illinois Steel Co. 
Staodard Steel Works 

Wheels, Trolley 
Columbia J\lachlne Work• 
Elec. Ry, Equipment Co. 
Elec. Service Supplies Co. 
Ohio Brass Co. 
Star Braes Works 

Whrels, Wrought Steel 
Carnegie S tee! Co. 
Illinois Steel Co. 

Whistles, Air 
Ohio Brass Co. 
Westinghouse E. & J\f. Co. 
Westinghouse Tr. Br. Co. 

Window Guards & Fitting, 
Cincinnati Car Co. 

Wire Rope 
Roebling's Sons Co., J, A. 

Wires and Cables 
Bridgeport Brass Co. 
General Electric Co. 
Okonite Co. 
Okonite-Callender Cable Co., 
Roebllog'e Sons Co .. J. A. 
Westin,rbonse, E. & 111. Co, 
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pply all the force 
in the working directio 

With spur gearing, there are no 

component forces to cut down 

the useful work. Consequently, the 

wear on thrust collars and bearing

lining flanges is minimized . 

It will pay you to use G-E 
standard spur gearing-long
addend um pinions and short
addendum gears- the gearing that 
need be replaced only when long 
service has worn it out. 

• 330-100 

GENERAL ELECTRI'-.___ 
GENERAL ELECT RI C COM PANY, SCHENECTAD Y , ,.. N . Y., S ALES OFFICES IN PRINCIPA L C I TIE 




