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UNITED ELECTRIC RAILWAYS COMPANY 
of Providence 

is another prominent Traction line that has 
adopted the use of Republic Knight-Motored 
Buses for feeder service. 

Here again, as in all other important installa
tions, dependability, economy, and public 
satisfaction were paramount in determining 
the equipment to be used. 

Results recorded after exhaustive test service 
of Republic Knight-Motored Buses over this 
Company's routes, proved the complete fitness 
of these units for the work required. Correct
ness of"design, riding comfort and dependa-

bility, plus economy, were the outstanding 
features that resulted in the installation of a 
fleet of these buses in regular feeder service. 

* * * 
Public Utility Companies are cordially in
vited to consult our Public Utilities Division, 
without obligation, regarding feeder service 
problems affecting their lines. 

REPUBLIC TRUCK SALES CORPORATION 
Alma, Michigan 

KNIGHT-MoroRED Bus 
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Westinghouse 
Automatic Outdoor Switch Houses 

A ssure Uninterrupted Service 

The Westinghouse Company has developed 
two types of automatic outdoor switch 
houses; Service Restoring Feeder Equip
ment for control of circuits supplying a 
synchronous motor load, and small trans
former banks; Periodic Reclosing Feeder 
Equipment for control of feeders on which 
the loss of the synchronous motor load is not 

500-Amperci, 2300-Vol ts,3-Phase,60-C4cl e 
Automatic0utd6or5witch House. Periodic 

Re-closin~ FeederEquipment:-frontView. 

important, and large 
transformer banks. 

With the Service Re
storing Feeder Equip
ment the circuit 
breaker closes in from 
one to two seconds after 
opening. 

With the periodic 
Rec Io sing Feeder 
Equipment the circuit 
breaker can be set to 
close at definite time 
intervals between ~ 
minute and 2 minutes"', 
depending upon the 
setting of the timing 
relay. 

The equipments are ar
ranged to redose the cir

cuit brea ker three times after they have 
opened automatically under the initial 
short circuit. Should the breaker open a 
fourth consecutive time, the equipment 
will be locked out with the breaker in the 
open position. After the line has been 
cleared, the breaker is closed by means 
of the control switch. or push button, and 
the relay automatically reset for normal 
operation. 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 

sti 
500--Am pere,2300-Volts,3-Phase,6(J-Cycle 

.Automatic Putdoor Switch House.Periodic Re:eJ9si_n9 
feeder Eq11ipmel11.:.Reaf.YiewL 

use 
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To Make the Journal a 
Larger Educational Force 

THE lounzal has been a very helpful source 
of education for the men in supervisory posi

tions responsible for the maintenance of equip
ment. But to make it even more appealing to 
them, plans have been laid to have every issue 
contain a larger amount of the kind of material 
that deals with the every-day problems in all 
departments of keeping the wheels turning. By 
this is meant discussions on the maintenance of 
all kinds of equipment now in use, as distinguished 
from the engineering discussions having to do 
with the design and construction of new plant 
and new equipment. 

In addition to more maintenance matter in all 
issues, the third issue of each month is to be 
devoted entirely to this kind of editorial matter, 
except only for the news section, and this issue 
is to be called the "Monthly Maintenance Num
ber." We have found that many executives, gen
eral managers and department heads also take a 
keen interest in the published matter on these 
common maintenance problems-little things in 
themselves, but each having its important effect 
on the smoothness and reliability of operation. 
For this reason it has been deemed satisfactory 
to the higher officials who read the paper as well 
as the men under them to have one issue a month 
devoted entirely to this type of subject matter. 
Besides their direct interest, the higher officials 
will also be interested to note how the Journal 
staff is working to help their men handle main
tenance more intelligently and more efficiently. 

To make it easier for all operating supervisory 
men responsible for the maintenance of any kind 
of railway equipment to have the benefit of read
ing at least this once-a-month exclusive equipment 
number, we are going to sell it without the other 
editions, if desired, at such a low subscription 
rate that the cost will certainly not deter any 
responsible railway man from having his own: 
copy to study in his off-duty leisure. 

Circulation of this issue, 5,925 Advertising Index-Alphabetical, 40; Classified, 36, 38; Searchlight Section, 35 
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Results -
We ask -your careful consideration of the following points} 
brought out in the test curves below:-

-High CO2 attained over wide load range. 
-Low carbon content in refuse at all loads. 
- High combined furnace and boiler efficiency. 
-Fuel burning capacity-as high as 2000 tbs. of coal per 

retort per hour. 
-The low B.t.u. value of the coal burned. 

6 

-High ash content. 

The New Model Westinghouse Underfeed Stoker was de
signed to burn efficiently and without clinke~ trouble, very 
low grade fuels high in ash, moisture and sulphur content. 
It is doing so satisfactorily. 

Wt1tlll1•ou11 Electric. It Maaufacturiaa Campany 

Eut Pit11Lar1h, Pa. 

Write our nearest district office for additional information. 

Salas Oflice, in All Prlllcipal.Americaa Citi11. 

~ [5 1-1---f-,f--l 

~ ~-l-+-+-+-~ 

~::: ~---~ ~ o 
z u V,+--+--+--+-

i !i ~ +-+--t----,f--< 

ti ~ t--!-f-,f-1 

+-+---t-+:---±--:-:'::--:-±-::+-i--+--+--+-::::P-t--...!;:=:t---+--+--+--+--+--+--+-+-+--t:""1--t-2000h--l--HH--f-t 
I o, 

l-1-1-1-t-t-t--l--F"t---+.a::=j"_-:.,t.--ct,---i---b-"f'----t---t--t-1~00 ~ -i------i------i------i------i------1 
_JHHl--1--1--1-1-~'i=f---=-'F"-i=+-+-+-+-+---t---t--+--+-+++-+-,,;.-,q=:,,;-....!;:+-+--+-1600 o: o:-+-+-+-+-f 
---lf---1f---1f---l26000 1-l-t-t--l-+-+-+-+-+-+--+--+--+--+--+-+--J.,.--FC-+--+-++-+-+-+--+-1400 °' :,-+--+-+-+-I I WO 

---f--+-+z 24000 1200 .. "'-~!--------i 22000 1doo g ~ -+-+-+-+-
1 u 

l--+--~;:=~~+:=~~'f'--+-+-++++++++--!,,,4---++++-t-~0O~+-+-+-+-+-
l--t-t-=7+-r-t--t--t-+-+-+--t-+--t--t-++ ::l-''9-----++-t--t--t--J--t-6i°O ~ -+--+-+-+-+

F 'i-t--t--t-+-+--t--t-++++++-t-:*9-+-t-+-t--t--+-t--+-t-400 --'-+--+-+-+-+-



6 E L ECTRIC RAILWAY JOURNAL December 9, 1922 

Westinghouse 
''Duro''1 Molded Strain Insulators 

2-inches, Style 324060 
2li -inches, Style 324057 

With Two Clevises 

" Duro" Molded Strain Insulators are infusible and are unaffected 
by heat except under extreme temperatures. They will not shrink 
with age, or by exposure to the most severe weather conditions. 
" Duro" insulators withstand the electrical test after the mechanical 
test has been made, as tabulated below: · 

Scyle Number Teat Voh•1e befof'o Mechanical Teat Teat Volta1e after 
Mech•nical Teat Mechanical Te.t 

2 ' Style, 31 l 909 10,000 4000 10,000 
2 1h' Style, 324058 10,000 6000 10,000 
2' Style, 324060 10,000 4000 10,000 
2½' Style, 324057 10,000 6000 10,000 
2' Style, 311911 10,000 4000 10,000 
2 ½' Style, 324059 10,000 6000 10,000 

Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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Westinghouse Renewal Parts 

Armature Rewinding 
Materials (I) 

Rewinding Materials Include 

CON' l.-ul,,1ioo 
n._......ninM1t..

.oc. - .... , and,_, eoal 
1111J1P111S. aorpt -Ytd 
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,11.I,, 
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Tua indltdn windn3C 
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and all m1ul,1ion placed an 
~mdina:• at front and rt'U 

-~- 1 .... 
lu,,..,n, .,.,.,! ,.,, ..... ,. . 
·uudt 

tf 1 Th... ,_. 
...,,1,. h1tb 

•l,,t,,c ... , .. 

""'· 

0,J«i Duck 
Tru1ed ...,,h 

a Wll.tt'r proofu,g 
oJ M«M,,,1. 
u!l~·•tz-on1.M>C 
!,.,bk tn crllCk 
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rood meulatU'll( 
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Fu.h PaJ)f!'r 
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Armature Rewinding Materials and Their l!se 

A RMATt;RE rn,indinr matnW ~ apok-en of 
blff ~ &II ifl<Nlatin,: and bandi fl& material CS:• 
crp< tM mou.kkd Dn. t111C'>,. wt'lf1I. c.-tt!, ~ 
111 (Dllpktdy ""91DII an arnu.turt. H~YWf,. thil 
doa IIOt Ultfudt- Ut<" ll"'t of anun.itt coils requt~. 

~:;~~ •=i1!ftdth! ~~ (or P'nial 
·,1 (.c"tt1iuu!auoa 
":'b \\"""1i,,.,,MlM!t.tifln. 
\ Bo11>hng: cratcri.J 
~ abvl-,: Nltt-!.i,·-.io.a. wbrl att npl.int-d and 

i!lmtWtd in ~ail on r-p 16 and 18, h.4~ 
~ti IQNic- to ukc- ,,.au- o( tM d1 ff l.'ftDl .u.e- ol tt-
p&in, ordinariiy ma.Jr on rail"'~ motor arn.11u,-. 
(~ Ml.tion. windini? umalation aod Nndang: 
1N.ttri&l •1ll ~ '""l,u.itfd oo a,n anNiluft' that W ht-en 
rwmd ~ beJlv irmuo,.kd to Mtcb an Htent that all 
uwt.1ioo h» io be ,ttipJWt1 froni the <'Ott and the 
ltOAt md r.-.._r roil Mll)l>nl"U. If mll)· the windlnirs 
~ to hf, ft'nio•·nl f,om th~ dam.a~ a.rm.·uurc, tbt-a 
f,ff,}y tht Wiad.1111 in,.ula1io1t ,net blt..nding rna.1tnal 

:':~r~ ~~ .;~tin:~ cl! Zrin:~:: 
ao'f1til °' onty • I"· Ml,._ it •QUkl I~ n«:nMt'y to 
f-.nmhonty tht ~ltdn&: matttial 
CP""tl~ 
~ n:111 •uri~>n ,hould 1.11t chorot.aithly C'W'a11ed a.nd 

1H<ll•ll.vud .-n,!in .. ul,tctd with l-.rupinodoth which i,.,, 
fu~ n, rolh I 1.11. •iJt. \l,'h(."'11 tlw t.-ommut .. tor 
i.i.pl.me.~•itlb(o~to•plitthctnatedlulld• 
boanlnDC ia orlkt-10 ,iJ,,, it O''"ff the front coil 41Uppnrt 
dirr-dl)· t,atk of 1th.· tt>OlmuU.tllf nf!lclt. \\ 'ht'n thi, 
riott a in ~. •iD:1 thi' tttattd lin,.n oo chc com
ffl11l.Uoc ffld CIOil ~pport, tt:1rtin1 t.t th,- laminatK'wn 
O\~ ~ on '-• in. aDJ apptyinc lour l.a)Tr.<

. •hirll r,wkq I tot11l 1l11d(J1Na of i:boo1 Y& il'I. , 'fbe 
~bMk Qftlwf'OCQ,nutatorrw<k-.houldlxmt1lt up 
wubl:.~(lotlitn~l~t hin abow-t)M"bottomo( 
1M' Jot i11 tM rornmu.t.tor ,w,ck Thit. 11 Jon~ w 
~t tbt ~ from C'Oftltn1 in tont.xt with an)' 
1Mrl)camm.al 1MJ.>01t01D o( 1hnit tJots.. 

Tht &a,..ron thr rcM md Ldl a.. ln1ULt.te,d with tM 
~~Jllfl' cb:h 11:(JDCnt,._ ~ fiCJ""M\b should ha~ 
• do..iblot 11ln rut in thf' """'" cnc.umfttt-ntT aWut n, ia. •pan "$1 thu 1b1, in,ul,uicm will fit 1hr coil 
ltlJl(IOl't, Thi. ini;:ubhOA ~Id nltnd about t in. 
hti'Ufld tbc ll&nct.., ~, to brm M·tr thf- coil. after 
they an: tm11nd m pl.(,·. In pl:arfo,r these wirnt:nt~ 
O'l'01ap t~ J01n1uhnu1 ~ in. h i11, nN:itN.a,Y 10 build 
~P IO'l!"llla)'O'llof 1._.n,~..,;1ho~rla.pp1n,r joint• 
..,.-- rt tht- dNoircd tbic-luw-v.. At1er thi: a~ 

Jf,pt)' \hr l,in. Empire cloth on 1hit ~a.r 
'Karti"K_ ,d lllf' b.SJl,i~tions o~rbpping 
o. Tlti.CffittiJIOUkllapove.-th<"t:11da 
, lrac,1 tM tt.na-- about ½ in, 10 t'~ up 

\i t ,,11 ~ui~ four 14),'t'h o( thi, t.a~ to 
t\ - up to dw d""ifl'd tlUCkne,t,t.. 

"'~ he ard11lly examin«I. to 
'IIO ~rp <td~ o,r Lt.mination~ r,o. 

~ rlna out in t bt- .!Gu. If •lot., .i~ r<llldr, tbty 
llhouJd be 11raooth«I up w11b • '1-t aiid all d1t1 Ql'eluHy 
deMCd out One Ql".rnl« _.. a Altl.&11 portable 
IIMOf-dri\'t'JI; carboniodum •hn:t 10 ~ ap tl&et.r 
alob. In tlM: ~ ab. 1.1 tht M:t, o£ the C'Of't, 
~<' ttw _M.,')' fi.Jt1"14,>ff l'•pi«a ~UMin1 thc-m to 
Hltnd 5-t in. our bl.-yood tM ln,a. Thar li•P"'Cfl 
afford ntn protmKln for \hr ffl.• 1.1 tht W11) a,,-, 
nc~ u tht tnd1 Qf 1hr ,b. Tltc .010 iri Of ,UIS ia. 
thick fith·pa~r l'l"il. ukd in tht ,lot ~ ~ pmtactjoe 
• ·hile Wlndina: MOUid e,ct..,,.I ,1,lw,vt 1,: 1a. or more 
beyond !ht- ud ol tht '°"'· In windint. 1b(. roik hi 
the- wot,, pla..c 1hNU ,o th.al 1hr ctll °" 1ht 1t~bt 
p.1rt of lMcuil i,,~ually'l)M"f'<l lNlGI l,i-,:hni&ol l.M 
iton con: Ii 1hr coil, do not fit tie:ht ,n the •lot. f..ti. 

itCt>!~!:!n~~m~ .t t:r~~~~~:: 
\/t'nt them from 11orL.in11: do.-n il'ltD the bottQhl Qi t!N
alot. SiOUlar filUni llripa .. ,t 10 M U>A'd ~UKT 
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hea,-y pil'C"nl ul oiltd dri bn•"°" boccom k-.J, a.1\11 
coil dt the front md. Pbc-t •ulhonlt •ttil'M .:J oikd 
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Sol4rrt'11( A ,...,u .. ,u 
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tt'nd to thrnw K>ldcr horu tht rornmutator nc•tk~ •n<l 
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annatuno ~, 10 1h.- ,•nn1111uu.10.- _11tt:Jc. m ro 
.oldi:r !ht i\rff\,itU~ t:wnJ'1. \\'bffl tin I:\ uwd fo, 
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" 

JSend For This 
Publication No. 1656 
It contains 108 pages of useful 
information, similar to that illus
trated above on the maintenance 
of electric railway equipment. 

Fifty-three of these pages are 
illustrated to show the superior 
features of the most modern 
equipment. 

Ask our nearest district office 
for your copy. 

Westinghouse Electric & 
Manufacturing Co. 

East Pittsburgh, Pa. 
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FoldeYYou'll 

~tter Service 
tnrouRh 

a 'Better1>acking 

Read 
E BETTER BRA 

Air-tight 

T O the public the Air Brake is a safety device. To 
the railway man it is also an indispensable time

saver and money-earner. A prime factor in its effi
ciency is the brake cylinder packing cup. That is why 
we want every traction official and employee to know 
about WABCO, the remarkable new discovery in pack
ing cup construction. Send now for your copy of our 
new folder, "Better Service through a Better Pack
ing.':. You will be interested in this presentation of 
vital facts. 

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

9 
WtSTIN6HOUSITRACTION BRAKtS 

OFFICES: 
Boston. 1\1 ass. 
('hlcago, Ill. 
Columbus, 0. 
Denver, Colo. 
Houston, Tex. 

Los Ang-el~• 
lllexleo City 
St. Louis, ~lo. 
St. Paul, l\llnn. 

New York 
Pill sburgh 
Washington 
~ettttle 
San •""ronelsro 
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''Solves the Door Control Problem'' 
IN operating double-passageway Safety Cars, why throw both doors 

open at every stop? 

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

Independent door control is a valuable aid to the motorman in regu
lating the flow of passengers in such manner as he deems best suited 
to the conditions of one-man operation. 

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

We furnish the Air Brake and Safety Car Control 
Equipment which makes the Safety Car 

11 I llf I 

The above Illustration 
shows the new Selector 
Valve (outlined in the 
black circle) as incor• 

g~~i~ o}
0 

the
th

:tanJ'~ 
M -28 Safety Car Brake 
Valve. 

SArETYCAll DEVICES Co. 
OF ST. LOUIS, Mo. 

Postal and %lef·1·aphic Add1·ess: 

WIL-ERDING, PA. 
CHICAGO SAN FRANCISCO NEW.YORK WASHINGTON PITTStJ~uft 
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Jn8LJrance plus 
_){ars/2 & _;J(££ennan SerPice 

Have You Finished 
the· Job Right? 

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

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

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

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

• "He who serves best profits most." 

MARSH &M~LENNAN 
Minneapolis 
New York 
Detroit 

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

San Francisco 
Seattle 
Cleveland 

Winnipeg 
Montreal 
London 
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0-B Trolley Catcher 
Good for Continuous Duty 

There is always work for the trolley catcher-and O-B 
Trolley Catcher is always ready for work. 

All the time, through every kind of weather, O-B 
Catcher keeps the trolley rope reeled in and taut. Any 
instant that the wheel leaves the wire, O-B Catcher 
stops the flying pole promptly and positively-there 
can be no stepping-up of the pole. 

Mechanical men invariably approve O-B Catcher 
because they know by experience that it bothers them 
little. And they have found that if repairs are neces-
sary the new parts fit, and fit the first time. O-B Catcher 
parts are accurately machined to jigs and they are 
perfectly interchangeable. 

11 

0 . B Trolley Retriever 
For High Speed Service 

Built aJong the same sturdy 
lines as O-B Catcher. When 
the pole jumps O-B Retriever 
pulls it down below the trolley 
wire level so that the wheel 
does not foul the overhead. 

May we tell you more about O-B Catcher? 

The Co. e 
New York Philodelphio Pittsburgh Charleston. W. Va. Chicago Los Angeles San Francisco Paris, F'ranc:e., 

Piitoduc:ta: Trolley M&teriol, Roil Bonds. Electric Reilwoy Cor Equipment, High Tension Porcelain Insulators, Third Reil lnsulatonl 
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Embodying &everol new leo:·urea al cor design., this 
lig',t weight safety car of the Chicago Surface Lines 
has HASKEL/TE roal and linings. 

Roof Fundamentals 
Considered as to structure, the HASKELITE roof car has 
many advantages. The super-strength of the HASKELITE 
roof means longer, better service. 

The upper left-hand illustration, showing eight men on a 
HASKELITE safety car roof, pictures the superior serv
iceability of HASKELITE construction. \Vorkmen may 
walk on a HASKELITE roof without fear of causing dam
age or leaks. 

The fundamental structural properties embodied m 
HASKELITE car roofs are illustrated in the small test 
shown at the right. In service, the framework of a car 
receives many stresses tending to twist the car just as the 
hands tend to distort the small models. Observe that the 
model with the strip covering is distorted, but the same 
model with a solid cover retains its original shape. 

A similar comparison exists between the slat car roof and 
the HASKELITE unit type of roof. More than is usually 
recognized, torsional stresses bring about leaks, caused by 
nails working through the cloth. HASKELITE roofs 
possess unusual capacity to resist all forces of deterioration. 

Companies 
Using HASKELITE 

Cincinnati Traction Company 
Columbu• Railways Company 
Denver Tramways Company 
Cetaluna Railways, Ltd. 
Milwaukee Electric Railway & Light Co. 
Municipal Railways of San Francisco 
Pitlaburl'b Railway Company 
fndlanapolla Street Railway Company 
Twin City Linea 
lllinola Traction System 

Builders 
Using HASKELITE 

American Car Company 
St. Loula Car Company 
J. C. Brill Company 
Cincinnati Car Company 
National Safety Car & Equipment Co. 

Write for our blue print booklet descriptive of the HASKEL/TE roof and 
for samples of 3/ 16 in. HASKEL/TE lining-the lightest weight head 
lining made today. 

HASKELITE MFG. CORPORATION 
133 W. Washington St., Chicago, Illinois 
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T~ained Eyes and Steel Ties 

O
N the course of experience an En

gineer develops unconsciously a 

faculty of measuring the str'ength 

of ma terials with his eye-of checking 

without calculation by his visual precep
tion the correctness of any construction

always when faced with this test Steel 

Twin Ties get the nod of approval. 

O HEY'RE big enough for the work 

lUJ they have to do-140 pounds of 
steel-156 square inches ·of bear

ing per track foot and this at no greater 

cost than wood ties in ballast-in many 
localities at a large first cost savings over 

wood ties in concrete. 

See them in your 1923 construction 

THE INTERNATIONAL STEEL TIE CO. 
Cleveland 
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Steel Twin Tte Track 
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Grinding Equipment 

ATLAS 
Rail Grinder 

UNIVERSAL 
Rotary Track Grinder 

RECIPROCATING 
Track Grinder 

DIAMOND BRAND 
Grinding Wheels 

Defeating Depreciation ,vith 

AJAX 
Electric Arc Welder 

With this inexpensive portable equipment 
old, battered joints and worn and broken 
special-work can be restored for further years 
of useful se·rvice. It makes a strong, pene
trated weld and is easily understood and 
operated by any track-man of reasonably 
average intelligence. 

Specifications 
Weight-only 155 Jbs. 

Dimensions-18 in. x 28 in. x 36 in. 

Capacity-333 amps. at 600 volts. 
-200 amps. at 300 volts. 

Co11tro/-Switchboard attached. 

E qui pm ent-Electrode Holders. 
-Trolley Pole. 
-Cables. 
-Face Shield. 
-Canvas Cover. 

Write for circular and prices 

RAILWAY TRACK-WORK CO. 
3132-48 E. Thompson St. 

Philadelphia, Pa. 
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Keystone 
Car Specialties 
Illuminated Destination Signs 

Golden Glow Headlights 
Air Sanders 
Air Valves 

Steel Gear Cases 
Safety .Car Lighting Fixtures . 

Motormen's Seats t 
Faraday Car Signals · • 

Trolley Catchers 
Shelby Trolley Poles 

Samson Cordage 
International Fare Registers 

Fare Register Fittings 
Cord Connectors 

Rotary Gongs 
Standard •Trolley Harps 

Standard Trolley Wheels 
Automatic Door Signals 

Trailer Connectors 

ELECTRIC RAILWAY JOURNAL 

Leaders 
of a Long List of Favorites 

And why? Because operators who take pride. in the 
appearance of their cars and in the matter of conveniences 
they offer the people who buy their service have found 
out that Keystone Car Specialties go a long way toward 
gratifying this commendable effort. Keystone Special

ties are favorites of the men on the platforms as well. 
You will find them on nearly every car operated by the 
companies 'that believe in "safety first'' and "service next.'' 

Send for data sheets. 

15 

LECTRIC SERVICE SUPPLIES Co. 
PHILADELPHIA 

17th and Cambria Sta. 
NEW YORK 
50 Church St. 

PITTSBURGH SCRANTON 
337 Oliver Building 316 N. Washington Ave. 

CHICAGO 
Monadnock Bldg. 
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"Not only to make better products but to make them better understood-not on.y to 
sell but to ser1Je, assisting thQse who buy to choose a1 well as use thejr purchases 
-this is the privilege 1f r,ot the practice of all n2ndem manofacturei:s."- Vauclain. 

Bulletin No. 8 

· PRESENT AND FUTURE 

The future iife of many 
, I.. .... 

forgings bas undoubtedly 
been short~ri~d by the 
abnormal coh·di tions and 
the severe t~ials to which 

' most equipme·nt is being 
subjected. 

Please let us know if you 
are interested in 
comparing forging merits 
at this time or if there 
is any other way in which 
we can be of service "to 
you. 
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Standard Type of .. 
NATIONAL PNEUMATIC 

Door Engiites 

Speed 
and 

·Safety 
National Pneumatic Door 
and Step Operating Mechan
isms, M o to rm a n's Signal 
Lights and other devices are 
being used by hundreds of 
the leading electric railway 
companies here and abroad. 
Let us study your particular 
operating and e qui p m en t 
problems. We will make 
recommendations, and refer 
you to other roads where 
problems like yours have been 
solved with resultant increase 
in speed and safety by means 
of N a t i o n a 1 P n e u m a ti c 
Equipment. 

If/ rite today 

National Pneumatic Co. 
Incorporated 

SO Church St., New York 
McCormick Bldg., Chicago 

Works: Rah-y, N. J. 

ManulactUTed in Canada by 

Dominion Wheel & Foundries, Ltd. 
Toronto, Ont. 

17 
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Two 0£ the four 944 H. P. Edge 
Moor Water Tube Boilers in the 
plant of tbeConnecticutCompany, 
Hartford. Equipped ·with Taylor 
Stokers. 

AFTER all, fuel economy is dependent 
fi mostly on the design and construc
tion of your boilers. You may have the 
very best of auxiliary equipment, but if 
your boilers are not designed and built 
to utilize every possible B. T. U ., then 
your efforts to save fuel will not be 
fully effective. 

Much of the economy of Edge Moor 
Water Tube Boilers is due to careful 
designing-for example, to the flexible 
system of baffling, which permits adap-

tation to individual conditions and 
insures the best possible results. Then, 
too, the finest workmanship is built into 
Edge Moor Boilers - painstaking atten
tion to detail that shows its results in 
freedom of the finished product from 
expensive shut-downs for repair. 
The new Edge Moor catalogue details 
the features that have won preference 
for Edge Moor Boilets in hundreds of 
the best-known plants in a score of 
leading industries. A copy will be 
mailed at your request. 

EDGE MOOR IRON COMPANY 
Established 1868 

EDGE MOOR, DELAWARE 
N~• Yori Chicago St. Paul Boston Pittsburgh Chorlotte 

rn 

OILERS 



OF A SERIES OF ARTICLES PICTURING THE INFLUENCE OF THE ENGINEER IN THE AFFAIRS 
OF THE WORLD. PRESENTED BY THE McGRAW-HILL COMPANY, INC, WHOSE PUBLICATIONS 
HAVE SERVED THE ENGINEER THROUGH HALF A CENTURY OF INDUSTRIAL PROGRESS 

THE ECONOMY OF 
KNOWLEDGE 

0 NE of the greatest needs of the world today is for 
accuracy. Accuracy in its teachings, in its actions, in 
its beliefs. This can only come through a knowl

edge of economic facts. 

<II. A man may learn to drive a nail precisely, but he is a dan
gerous man unless he knows the effect of the driving upon 
the materials into which the nail enters. Progress requires an 
exactness of information to meet the needs of this day when 
no man is independent of his fellows. Without this exactness, 
this accuracy, efforts at advancement are endangered, and 
progress becomes speculative. 

<II. The great dependency of the world upon its industrial or
ganization, not alone for comforts but for the very vitals of 
life, dictates that haphazard be replaced by knowledge. 

-
<II. Industry exacts known values and processes for its opera-
tion. And there we have the potent reason for the ever
increasing supremacy of the engineer. But a few years ago, 
when demand paid whatever price was required, industry 
threw itself into a fury of production and thought this passing 
whirl-wind of effort was progress. 

<II. The cost of this effort has put the world in pawn, and our 
pride of achievement has been pricked by the sharp point of 
reality. We thought we were right. It did not require the en
gineer to prove we were wrong. The inevitable backward 
swing of the balance did that. 

<II. But it has necessitated the service of the engineer to show 
us wherein we were wrong; and how to set about reconstruc
tion on the sound basis of facts. 

<II. At a costly price industry now recognizes its need of the 
engineer; his judgments, his analyses, his technical knowledge 
founded on economic facts. 

<II. And progress is now following the trails blazed by the en
gineer for the benefit of all men; for the engineer has proved 
the economy of knowledge. 

McGRAW-HILL COMPANY· INC 
NEW YORK 
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IP.S _E DIXIT 

and G·ALILEO 
There was much learning but 

little real knowledge in Galileo's 
time (1564-1642). Aristotle was 
swallowed in bad Latin transla
tions. Ipsedixit. Noone checked 
him by what seemed_ vulgar, 
coarse experiment._ · ·· 

Galileo fought - againsf th'e 
dead hand of tradition. He did 
not argue about Aristotle, but 
put him to the test. Aristptle led 
his readers to believe that of two 
bodies the heavier will fall the 
faster. Galileo simply climbed 
to the top of the Leaning Tower 
of Pisa and dropped two un-' 
equal weights. The "best peo
ple" were horrified; they even 
refused to believ.e the result
that the weights reached the 
ground in equal times. 

"Look at the world, and ex
periment, experiment," cried 
Galileo. · 

The biggest man in the 16th 

century was not Galileo in POP
ular estimation, but Suleiman 
the Magnificent, the Ottoman 
Emperor, who swept through 
Eastern Europe with fire and 
sword and almost . captured 
Vienna. Where is his magnifi
cence now? 

Galileo gave us science
established the paramount 
right .of experimental evidence. 
Suleiman did little to help the 
world. 

Hardly an experiment is made 
in modern science, which does 
not apply Galileo's results. 
Wh·en, for instance, the physic
ists in the Research Laboratories 
of the General Electric Company 
study the motions of electrons 
inrarified atmospheres,or exper
iment to heighten the efficiency 
of generators and motors, they 
fallow Galileo's example and 
substitute facts for beliefs. 

General Electric 
{Jenera[ Office Company Schtnectady,N.Y. 

QS-027-lI D 
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Lubrication is of Extreme Importance 

EXECUTIVE officers of electric rail
ways are awakening to the fact that 

lubrication is not only a determining 
factor in securing efficient service from 
power house and rolling equipment, but 
that many other important expense items 
are regulated largely by its quality. 

The installation of efficient lubrication 
on your road is not the simple proposition 
of buying oil, nor does the purchase of 
cheap oil indicate economy in lubrica
tion-in fact, quite the reverse. 

Service is the one unfailing test of oil 
quality. Unless the lubricant is_ capable 
of demonstrating efficient service, it is 
dear at any price. And SERVICE is not 
a difficult quantity to measure-it shows 
in performance. 

The subject is one worthy of careful 
consideration. The mechanical and 

operating departments-as well as the 
purchasing-are interested, and in a posi
tion to judge service values at first hand. 
Their opinion is indispensable to intel
ligent selection. 

Lubrication costs will be found high or 
low, exactly in proportion to the service 
results obtained. ~ Tith the inevitable 
poor service that marks the use of cheap 
oils, the small savings made through their 
lower first cost is lost many times over in 
the expenses of repairs and depreciation 
caused by their shortcomings. 

vVhen the lubrication question is con
sidered from all angles-when efficient 
service and ultimate economy are the 
deciding factors-Galena Oils wi)l be 
found the only logical choice. They are 
now used by over five hundred electric 
properties. 

"When Galena Service Goes In 
Lubrication Troubles Go Out!" 

Oalena-Signal Oit Compan 
New York Franklin, Pa., Chicago 

• and offices in principal cities .. 

21 
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One of the 15 New Trolley Buses 

e 
General Office 
Schenectaqy.N.Y. 

Serving the Public Well 
A total of 22 trolley buses now in service on 
Staten Island makes that the most important 
installation to date. Trackless trolley bus oper-

. ation there has already resulted in considerable 
new home building in the communities served. 

It is of interest to note that the motive equip
ment on the 15 new buses recently put in oper
ation duplicates that on the seven which have 
operated successfully for more than a year, 
viz., G-E 258 Light-Weight Motors with K-63 
Control. G-E collectors and overhead material 
are also used. 

There is an advantage to you in the fact that 
this G-E equipment which has proved its mettle 
on hundreds of electric railways under all 
operating conditions is recommended as 
standard eqt:ipment for trackless trolley lines . 

• 
C 

25-171 
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The Engineer 
as an Industrial Leader 

A SIGNIFICANT feature of the annual meeting of 
the A.S.M.E. in New York this week was the atten

t ion given to the economic and human side of engineer
ing. An evening session was devoted to it and the same 
topic was emphasized in the presidential address of 
Dean Kimball, who strongly urged engineers to acquire 
a broader knowledge of human nature and the economic 
principles of industry and commerce. With this equip
ment he visualized the engineer as possessing many of 
the attributes for leadership in the modern state, which 
are lacking in the military man, the lawyer and the 
financial business men. Through the progress of civili
zation each of these types has successively been most 
prominent in directing human affairs, but with the grow
ing technical complexity of modern life the role of in
dustrial manager is being forced more and more on the 
engineer. 

The changes that Dean Kimball described are evident 
in individual industries as well as in business in general, 
and the railway industry is no exception. Mass pro
duction is the order of the day in manufacturing, and 
the application of engineering principles in mass trans
portation are no less necessary in our large cities. When 
a transportation line consisted of a few miles of track 
and cars almost any one could direct its affairs. The 
next step was the consolidated property, for whose cre
ation the banker and lawyer were necessary. But the 
main problems in city transportation now are not simply 
those of finance or law. The aid of the engineer is 
being sought in their solution to a greater and greater 
degree. The problems of finance and law remain, but 
they are becoming equaled by if not subordinated to 
those of equipment design and traffic movement. The 
chief executive in many of the largest electric railway 
properties now, in London and New York for instance, 
have risen to those positions through the engineering or 
transportation sides of the service rather than that of 
banking and law, and the same condition applies to many 
other properties. 

Thus electric railway progress seems to be along the 
normal lines of development indicated by Dean Kimball. 

The Charles A. Coffin Foundation-
A Noteworthy Event 

THE establishment by the General Electric Company 
of the Charles A. Coffin Foundation announced this 

week is most praiseworthy. It commemorates in a 
suitable manner the activities of one whose services in 
establishing the electrical industry on its present firm 
foundations have been of great value, and it encourages 
in a definite way advances in the application of elec
tricity to the service of man. The electric railway 
industry is especially interested in this endowment, 
partly because Mr. Coffin has always taken a keen 
interest in technical improvements in railroad motive 

power from the time that the original Thomson
Houston Electric Company acquired the Van Depoele 
patents, -and partly because the foundation specifically 
provides for an annual award to that electric railway 
company "which, during the year, has made the great
est contribution toward increasing the advantages of 
electric transportation for the convenience and well
being of the public and the benefit of the industry." 

The four groups designated in the deed of gift for 
recognition by awards were well selected. They rep
resent, first, the men in the employ of the General 
Electric Company, outside of its officers, heads of de
partments and others occupying similar executive 
positions, who make the most signal contributions 
toward the increase of the company's efficiency or the 
progress of art. Then come the two large electrical 
industries with which Mr. Coffin's activities as presi
dent of the General Electric Company and chairman of 
its board of directors were most intimately associated, 
namely, the electric· railway and electric light and 
power. Then there is the fourth purpose of the 
foundation, the expansion of technical research. This 
is encouraged by annual awards to technical graduates 
who continue their research work in electricity, physics 
or physical chemistry, and to technical schools to ex
pand their research work along these lines. 

The Charles A. Coffin Foundation is a noteworthy 
gift to electrical science, typical in its generosity and 
broad nature of the man whose name it bears. 

Time Control Not the 
Last Word in Handling Traffic 

T HERE seems to be a great tendency to praise and 
to copy the three-light signal and time-element con

trol of the traffic on and across Fifth Avenue, New 
York City, without much consideration of how well it 
aids traffic· in New York, or would help elsewhere. The 
Fifth Avenue system is rather spectacular, and it 
probably attracts attention because of its uniqueness. 
But as to facilitating the movement of traffic, that is 
more fiction than reality. 

During the hours of the day when travel is very 
heavy, the system may serve to speed up traffic on this 
main north and south artery, but this is done at the 
expense of the crosstown travel, which is very much 
slowed up, as compared to the usual system of control. 
In the hours of lighter travel, the speed on Fifth Avenue 
is itself slowed up by the time-element control system, 
for the period of travel in one direction is determined 
by the conditions at Forty-second Street, the heaviest 
c-rosstown street. The result is that for long stretches 
of time often no use is being made of the other inter
sections all along the avenue, while many north and 
south vehicles wait patiently for the signal. Certainly 
an efficient use of the crossings cannot be claimed for 
the Fifth Avenue system. 

Furthermore, the adherence to a certain time element 
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in changing direction of travel has spread to several 
other thoroughfares in New York, for the policemen 
follow the scheme even without the signal lights. The 
result is a slowing up of traffic generally, as compared 
to other large cities where the officer handles the traffic 
in shorter "takes" and does not wait for any time period 
to lapse before permitting the vehicle from the other 
direction to go, if the way is clear. 

Do Motormen Realize that They 
Are Custodians of Va]uab]e Property? 

WHEN a man takes his place at the front end of 
his car and puts the car in motion he assumes 

responsibility for the safety of the car riders behind 
him and for the preservation of his employer's prop
erty. A realization of this fact cannot but tend to lend 
dignity to the position of motorman and thus promote 
the incumbent's self-respect. It should also make him 
careful, and carefulness is needed now as never before 
because of the congestion of street traffic by automo
biles and the recklessness with which many of those 
vehicles are driven. The alarming increase in the rate 
at which vehicles are colliding with cars indicates an 
unusual need for caution. 

It is true that a large part of the collisions between 
cars and automobiles are due to carelessness of the 
drivers of the latter. At the same time it is up to the 
motorman, who is a responsible employee of an estab
lished public service corporation, not only to avoid 
causing collisions himself but also as far as possible to 
prevent less careful drivers from running into his car. 

Aside from the urgent and primary duty of min
imizing injury to persons, which is "another story," 
the motorman has it in his power to safeguard costly 
physical equipment. If he is on an interurban car the 
value of this may run to $30,000 or more. It is difficult 
to visualize just what this means. That amount of 
money in real estate or grocery store stock would make 
quite a show. And a motorman on a train has behind 
him several times this value, possibly a quarter of a 
million dollars. Even when it is an inexpensive safety 
car that is being operated the principle is the same. 
Besides this, the motorman also in part determines the 
life of switches, crossings and other special trackwork, 
which also are more expensive than he usually realizes. 
It would be well for managers to impress the above 
line of thought upon their men at this time as a part 
of the campaign against the accident evil. 

Higher Sa1aries WiH Bring 
Young Men to the Industry 

QUITE a lot of thought has been given to ways of 
interesting more young men in the electric railway 

business, particularly on the part of the A. E. R. A. 
committee on education. It was suggested that appren
ticeship courses be revived, that joint study and prac
tical work be arranged between technical schools and 
railway companies, etc. However good the suggestions 
of the committee may be, they are likely to avail little 
until a fundamental deficiency in this field is remedied. 
Probably the most pertinent reason why young college 
men are not coming to the electric railway field more 
plentifully is that they are not paid enough. In fact, 
the average run of salaries throughout the industry is 
lamentably low. In comparison with the electric rail
way field the inducements that come to these energetic 
young men from other industries include not only the 
interest of rapidly expanding fields but more money 

right from the start and in the future, if the man 
shows capabilities. 

This is certainly not as it should be. Considering the 
great opportuhity in the electric railway field for brains 
and skill to make tremendous savings, or the lack of 
them to make ruinous losses, there ought to be sufficient 
compensation to attract and hold the very best of talent. 
Taking into account the demands imposed on a man by 
seven-day, twenty-four-hour service to the public, the 
compensation ought to be relatively higher than in 
other lines where the conditions are less exacting. 

Knowledge of this salary situation somehow pene
trates college circles and the young men shy at appren
ticeships in railway work (at small pay) and hire out 
to the automobile, the general manufacturing, or some 
other field. 

The whole level of salaries of electric railway oper
ating heads and their assistants is too low, on some 
roads ridiculously so. It is apprehended that if data 
were available for a comparison of the general rise in 
electric railway salaries as compared to the trend in level 
of wages in the field it would make it appear that brain 
is much less appreciated than brawn. Taking into 
account this condition, it is not altogether surprising 
that the personnel on some roads is failing to measure 
up to the opportunities. The good men in many cases 
have gone to better paying fields, for the salary situ
ation not only deters the best young men from entering 
the field but makes it difficult to hold good men. The 
corrective measures are obvious. 

WhiJe Others Ta]k Subway 
Rochester Quietly BuiJds One 

THE city of Rochester, N. Y., is exhibiting initia
tive and foresight in utilizing the bed of the 

abandoned Erie Canal for subway purposes. Little 
publicity has as yet been given to the subway develop
ment in this city; there has been no blowing of horns 
about what was going to be done. At the same time 
construction has been going ahead at a good pace, as 
is evidenced from the construction pictures reproduced 
elsewhere in this issue. There will be in the subway 
accommodations for two interurban tracks and two 
freight tracks, with necessary sidings; the freight 
ti"ains, of course, to be moved by electric locomotives. 
These facilities will greatly relieve congestion in the 
streets and permit higher speed to be made by the in
terurban cars. Further, the roof of the subway will be 
a broad street, which will further improve street 
transit conditions. 

This work is facilitated by the fact that the canal site 
could be occupied exclusively for construction purposes, 
a condition not usually met in subway construction. This 
condition also largely eliminated interference with 
street traffic, which is one of the bugaboos of subway 
work in large cities. 

The site of the abandoned Erie Canal presents an 
interesting problem in several cities. Its route lies 
naturally through their business and manufacturing 
districts, because the cities were built up commercially 
along the line of the canal. Hence the canal site pre
sents great possibilities in the way of civic improve
ments. Rochester is utilizing her section by making 
a subway of it. In near-by Lyons the track of the 
Rochester & Syracuse Railroad, a high-speed interurban 
line, has been removed from the main streets to the 
bank of the old canal, permitting much faster and, 
therefore, better service through the town. 
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NEW GENERAL OFFICE BUILDING \VHICH HOUSES ALL DEPARTMENTS OF DETROIT l\lUJ-iICIPAL RAILWAY 

Detroit Street Railway Moves Administration Center 
to New Buildings 

Office Building, Car Storage Yard and Inspection Shop and Track 
and Line Building Located on 14-Acre Plot in Outlying District 
-Many Interesting Features in Design and Layout of Facilities 

RECORD of the progress made by the Department 
of Street Railways, city of Detroit, would be 
incomplete without a description of the new 

buildings which were erected during 1922 for office 
and shop use. A plot of land of approximately 14 
acres was used. This extends from Shoemaker A venue 
to Warren Avenue in one direction and from St. Jean 
Avenue to Lillibridge Avenue in the other. The build
ings erected consist of an office, carhouse, heating plant 
and building for the track and line department. The 
original plans also provided for the 'erection of a large 
car shop, but when the city took over the Detroit 
United Railway property last May it was decided to use 
its shop and not erect a new maintenance shop at the 
present time. 

The office building faces on Shoemaker Avenue and 
is a three-story and basement building, 217 ft. 9¾ in. 
long by 61 ft. 9 in. wide. It is made of rough, red
faced brick, and the concrete walls of the basement 
extend to the bottom of the windows of the first floor. 
This adds materially to the fine appearance of the 
building. The front line of the building, which faces 
north, sets back 50 ft. from the street and this space, 
as well as large areaways at each end, is devoted to well
kept lawns. Attractive buildings and surroundings are 
a particular asset to the city, since they insure that 
other buildings erected in the locality will also be of 
high-class construction and the revenue obtained from 
taxes and from the increased valuation of other 
adjacent property will prove an advantageous source of 
income. There are two entrances ·to the office building 
on the front and one at the east end of the building. 
One of these, that at the front toward the west, is 
used as a general entrance ; the other two are used 

for employees only. The main entrance leads into 
a spacious lobby with tile floor and at the end of this 
lobby is a stairway with an elevator to serve the other 
floors. Corridors run lengthwise of the building on 
each floor, off which entrance to the various offices is 
obtained. The offices on the first floor are devoted par
ticularly to the transportation department. A fire 
stairway which is shut off from the other parts of the 
building forms a part at the east end. Washroom and 
toilet facilities are particularly extensive, and the heat
ing, ventilating and lighting of the building incor
porate all the latest improvements in office building 
construction. The ventilation of the toilets and the 
locker rooms is particularly interesting. In the locker 
room a duct is provided underneath the floor with 
screened openings from each locker leading into this. 
There are other openings at the front and top of each 
locker so that air is led in at the top and exhausted 
through the bottom of the locker so as to insure a 
complete circulation of air to carry off any offensive 
odors. A duct is also provided overhead in the toilet 
rooms which also insures very effective ventilation. 

The heating pipes are brought into the office building 
through a tunnel which extends underneath the inspec
tion shop and has a branch leading to the line and track 
department building. This tunnel has a cross-section 
of 5 ft. x 7 ft. and its location is shown in the accom
panying layout of the buildings and yards. 

The floor and base construction used throughout the 
office building is of particular interest, as extreme care 
was used in the design to provide round sanitary c·orners 
and provision for washing without danger of damage 
to the walls. The floors are of cement, slate, tile or 
linoleum and the bases are of cement or tile. The 
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Building Layout and Plans of 
Office Building 

At right, track yard and building layout. 
Below, details of base and floor construction. 
At bottom, first floor plan of offices. Center, 
second floor plan of offices. At top, third floor 
plan o·f office building. 
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walls above the bases are .of either plaster, tile wainscot, 
marble or a solid plaster preparation. A few cross
sections shown will give an idea of the construction. 

The second floor is devoted to offices for the various 
officials. These include the general manager with 
various assistants, the superintendent of equipment, 
electrical engineer, supervisor of supplies, and the 
superintendent of transportation. The auditing de
partment also occupies rooms at the west end of this 
floor. The principal part of the third floor is taken up 
by the auditor's department, the supervisor of supplies, 
and the claim department. 

CAR.HOUSE CONSTRUCTION 

The carhouse occupies a space of 124 ft. x 216 ft. 
immediately back of the office building. This is con
structed with three bays. The center bay is 40 ft. 
wide and the outside bays 42 ft. and 40 ft. respectively. 

to provide for the use of chain hoist for hoisting car 
bodies or lifting equipment, the roof truss is figured 
for a 1-ton load at each panel point on the lower chord. 

There are seven tracks running through the building, 
each being provided with a pit for the entire length. 
The tracks are located with a center to center distance 
of 13 ft. 4 in. and the pits are 5 ft. deep. 

The floor and pit construction is of particular inter
est. It consists of structural steel support piers 'in
cased in concrete. The track rails are used as the top 
members. The concrete between adjacent tracks is 
supportedoy partitions and not by the rail. The rail, 
however, which is 7-in. 91-lb. T-rail, forms the support 
for the cars. The supporting piers are located at 8-ft. 
centers and passageways are left between these to give 
free access to adjacent pits. The inner rails of adjacent 
tracks are supported in pairs by vertical structural 
steel members diagonally braced. Two angles 2~ in. x 

NEW B U ILDINGS AND YARDS OF THE DETROIT M UNI CIPAL RAILWAY 
(;pper left-View of ground s h owing s hop a nd building for line Lower left-Line a nd tra ck d ep a rtme nt building. 

an,! track de partme nt. · Low e r r ight-End of sh op Rh owl ng three-unit co ns truct ion with 
l'ppf' r right-Interior of shop showing pit construction. office b uilding ad jacent. • 

A space on the south side of the building 20 ft. wide 
and running the entire length is ,partitioned off for 
use as an office, storeroom, machine shop, oil room, sand 
room and toilet. A particular feature of this is that 
the wall which separates these departments from the 
inspection shop extends up only to the roof truss. This 
is of particular advantage as this construction does 
not shut off any of the ·Jight, as would otherwise be 
the case. 

ProYision has been made throughout the construction 
to provide plenty of light, and one of the outstanding 
features is that of the roof construction. Fifty per 
cent of the roof is skylight, arid the remainder is con
crete slab covered with Barrett roofing. The entire 
construction throughout the carhouse is fireproof, steel 
concrete and brick being used. In the layout and ar
rangement of facilities, many improvements utilized in 
modern carhouses throughout the country have been 
incorporated in the design and construction. In order 

~i½ in. x ¾ in. are used for the vertical members, and 
angles of the same size serve for diagonal braces. This 
construction leaves the pit entirely unobstructed and 
gives a very satisfactory arrangement. Accompanying 
cross-sections and photographs will give a clear idea 
of the construction used. 

Heating is provided by radiators installed between 
adjacent pits, there being eighteen radiators in the 
entire length of the building between two pits. The 
steam mains are brought into the building through a 
tunnel as already referred to, and this tunnel extends 
through the center of the shop and runs to the office 
building. The system of steam pipes and fire lines 
has been worked out very carefully. 

The door construction has not followed the usual 
practice for electric railway shops, which is that of 
using rolling doors for carhouses. Each track of the 
Detroit shop is provided with two swinging doors 
which open outward. ' 
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F LOOR PLAN 

The track layout for the carhouse and storage yard 
is shown in an accompanying illustration. A ladder 
track arrangement is used with through tracks the en
tire length between these. The ladder track at the 
east side is approximately 120 ft. from the end of the 
carhouse and that on the west side 230 ft. from the 
shop. As single-end operation is used for the cars in 
Detroit the track facilities were designed particularly 
to handle this type of equipment. The scheme in gen
eral provides for cars to enter from Shoemaker Avenue, 
although on the east end there is also a connection to 
St. Jean Avenue. Cars which are to pass through the 

CROSS-SECTION TO SHOW SHOP CONSTRUCTION 

carhouse for inspection or light repairs can proceed in 
either direction from the ladder track, either from the 
street or storage yard, and after passing through the 
house completing the loop they can be returned to any 
desired location. The arrangement of the track layout, 
while providing a complete loop for either the storage 
yard or from the street, also gives facilities so that 
cars can be turned without interfering with regular 
traffic through the use of the Y provided at the en
trance to each end of the carhouse yard. The yard has 
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been designed with pavement which insures cleanliness 
and provides favorable working conditions. The drain
age has also been carefully worked out. Five 6-in. 
drains are provided between tracks lengthwise of the 
yard. These connect the cross drains which lead to 
12-in. and 18-in. main sewers. The latter also provide 
drainage outlets for the carhouse and office building. 
The work of excavating and constructing foundations 
was done by contract by forces of the department of 
s treet railways and superstructures. W. C. Markham, 
construction engineer, was in charge of the general 
layout and supervision of this work under the direction 
of J. S. Goodwin, general manager. The general shop 
facilities were developed by A. C. Colby, superintendent 
of equipment. 

Repair Shops Nearly Double in Size 
in Five Years 

THE fourteenth United States census of manufac
tures gives some very interesting facts on the growth 

of electric railway repair shops in a bulletin just issued 
by the Department of Commerce. In 1919 the value of 
the materials used and amount of wages paid had more 
than doubled over the figures in 1914, and while the 
value of the products had not increased in quite the same 
ratio, it was almost 200 per cent of that in 1914. The 
figures for 1919, 1914 and 1909 follow: 

ELECTRIC RAILROAD REPAIR SHOPS 

Number or establishments ........... . 
Persons engaged ......••..•.......... 
Primary horsepower .•••.•...•....... 
Capital. ..•................•...... 
'Salaries and wages .....•...•........ 

Salaries .• , .•..•.....•.......... 
Wages ....•..•..•..•..•........ 

Paid for contract work ...•.•.•......• 
Rent and taxet1 ...•.................. 
Coat or materials ....•...•............ 
Value or producta ..••.•.•.••.• , ....•. 
Value added by manufacture* ......... . 

1919 
624 

33.120 
53,830 

$82, 557,905 
◄ 2.052. 521 

2,979.367 
39,073,154 

118.335 
765,◄63 

32,025,◄8◄ 
72,210,701 
◄3,185,217 

* Value or products less cost or materials. 

191 ◄ 
6◄ 9 

28.215 
◄◄,989 

$63.613, 7◄ I 
20,559,383 

l,91 ◄,538 
18,6◄◄,8◄ 5 

H,596 
581,657 

17,609,57◄ 
38,576,565 
20,966,991 

1909 
541 

23.699 
35,794 

$38,898,686 
15,690,228 
l,20◄,219 

l ◄,486,009 
23, ◄ 80 

351,626 
15.167,899 
31,962.561 
16,79◄,662 
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Richmond Finances Analyzed 
A Report Prepared by John A. Beeler for the Richmond City 

Council Shows a Number of Interesting Facts-
Economical Operating l\Iethods Found 

THE first portion of a report which John A. Beeler 
is preparing on the Richmond Railway division of 

the Virginia Railway & Power Company has just been 
made public. It contains about 7,500 words and many 
tables and relates to the financial condition and history 
of the company. A second part will. follow on capital 
accounts and investment in connection with the valuation 
of the property, while service and operating methods 
will be considered in a third volume. The report is 
being made by the Beeler Organization for the com
mittee on streets of the Richmond City Council. Among 
other interesting facts disclosed by the report it is 
found that the Richmond Railway division is making 
an operating profit on total operating revenues of only 
about 33 cents a car-mile, in spite of the fact that its 
taxe~ amount to nearly 10 per cent of its gross receipts. 

TABLE I-INCOl\lE STATEl\lENT, RICHll!OND RAILWAY DIVISION 

Year 
1910 ............. . . 
1911. ............ . 
1912.. ........... . 
1913 ............. . 
1914.. ........... . 
1915 ............ .. 
1916 ............. . 
1917 ....... , ..... . 
1918 ............ .. 
1919 ............. . 
1920 ............. . 
1920a ........... . 
1921 b ............ . 

Gross 
Earnings 

$1,237,274. 24 
1,341,330.71 
1,380,043.66 
1,473,555.72 
1,487,579.47 
1,390,708.27 
1,526,357.19 
1,597,777.78 
1,657,895.52 
1,939,050.24 
2,321,559.61 
1,345,027.33 
2,553,284.76 

a Rix months period ended Dec. 31. 

Operating 
Expenses 

$836,475. 21 
880,619.24 
947,414.45 
953,185.07 
983,939.67 
953,719.44 

1,073,340.67 
I, 154,196.01 
1,370,559.00 
1,698,869.32 
2,064,487.35 
1,298,111.19 
2,441, 734 .97 

Net from 
Operations 
$400,799.03 

460,711.47 
432,629.21 
520,370.65 
503,639.80 
436,988.83 
453,016.52 
443,581.77 
287,336.52 
240,180.92 
257,072.26 

46,916.14 
111,549.79 

b Fiscal years ended June 30, except 1921 ended Dec. 31. 

Operating 
Ratio 
.676 
. 657 
. 687 
.64 7 
.662 
. 686 
. 704 
. 722 
. 826 
.876 
.889 
. 965 
.956 

1\Ir. Beeler finds the income during the last twelve 
and one-half years was as shown in Table I. 

Almost the entire operating receipts of the company 
are derived from passenger earnings. Other sources of 
revenue, totaling less than 1 per cent, are chartered 
cars, advertising and minor items. From July 1, 1908, 
to Feb. 13, 1919, the fare was 5 cents, with tickets 
sold at the rate of six for 25 cents, good any time, and 

TABLE lll-EXPEND!Tl.'RES FOR l\lAlNTENANCE OF WAY FOR 
LAST TWELVE AND ONE-HALF YEARS 

Year 
1910 ........ . 
1911 ....... .. 
1912.. .... .. . 
1913 ........ . 
1914.. ...... . 
1915 ........ . 
1916 ...... .. . 
1917 ...... .. . 
1918 ...... .. . 
1919 ....... .. 
1920 ....... . . 
1920 a ... .. . 
1921 b .... .. 

Current 
l\Iaintenanee 

$81,388.25 
84,405.90 

I 03,849. 83 
104,654.19 
114,264.27 
95,327.25 
84,038.64 
78,472 . ◄ 3 
94,633.37 

142,320.83 
173,898.78 
92,988.99 

211,871.35 

Per Cent 
of 

GroBB 
Revenue 

6. 58 
6.29 

•7. 53 
7. IO 
7 .68 
6.85 
5. 51 
4. 91 
5. 71 
7. 34 
7 .49 
6. 91 
9.30 

Cents 
pt>r 

Car-l\lile 
I. 40 
I. 43 
I. 73 
I. 74 
I. 86 
I. 55 
I. 21 
I. 13 
I. 40 
2. 13 
2. 20 
2. 30 
2. 75 

Track* 
l\lileage 
69. 270 
69. 270 

r 71.430 
72. 714 
73.540 
77. 956 
82. 612 
82. 714 
83. 168 
83. 290 
83. 228 
83. 228 
83.818 

* From annual reports to stockholders 
a Six months period ended Dec. 31. 
b Fiscal years ended June 30, except 1921 ended Dec. 31. 
c Mileage is given in annual report as 81,430. 

Average 
l\laintenance 

per 
Track-l\lile 

$1,175 
1,218 

C 1,454 
1,439 
1,554 
1,223 
1,017 

949 
I, 138 
1,709 
2,089 
2,234 
2,527 

labor tickets good before 7 a.m. sold for 2k cents. From 
Feb. 14, 1919, to July 31, 1920, the fare by cash or 
tickets was 5 cents and labor tickets were sold six 
for 25 cents. Since Aug. 1, 1920, all fares have been 
6 cents. 

Table II shows operating revenues and expenses for 
the period in cents per car-mile and cents per car-hour. 

Mr. Beeler finds that the maintenance of way has 
been kept up well as shown by Table III. A consider
able part of the increase, as compared with the early 
years, is undoubtedly due to the increase in material 
prices and labor rates. The figures for maintenance of 
equipment are shown in Table IV. The figures for the 
last two or three years undoubtedly in equipment 
maintenance include some deferred maintenance and 
this account should now be lower. Power is obtained at 
cost from the light and power division of the company. 
Conducting transportation cost last year 39.81 per cent 
of the gross earnings and 41.69 per cent of the operat
ing expenses. Nevertheless the rate of wages paid has 
been very conservative in comparii,on with those that 
are paid in other cities. Table V gives the figures since 
1910. 

"General and miscellaneous" were 18.1 per cent of 
the gross earnings and 18.9 per cent of operating ex
penses. The figures given in the report included only 
$12,655 chargeable to the railway division for the 

TABLE II-OPERATING REVENUES AND EXPENSES RICHll!OND RAILWAY DIVISION, 1910-1921 

ents P!'r Car-lllil 
1918 1919 1920 1921b 1910 1911 1912 1913 1914 1915 1916 1917 192011 

Car earnings,, ............. ................ 21. I 8 22.59 22. 75 24.25 24.00 22.39 21. 66 23. 00 24.48 29. 01 29. 31 33. 12 32.85 
~liacelJaneous earnings . .................... 0.07 0.08 0.24 0. 26 0.25 0.22 0. 39 0.08 0.08 0.07 0.08 0.21 0.28 

Tota) operating revenue ...... -: ........... 21. 25 22. 67 22. 99 24.51 24.25 22.61 22.05 23.08 24.56 29. 08 29. 39 33. 33 33. 13 ii ajntcnance wa;r and structures ............ I. 40 1.43 I. 73 I. 74 I. 86 I. 55 I. 21 I. 13 I. 40 2,13 2. 20 2.30 2. 75 
amtenance equipment . ... , .. , ...... , . , , .. 1.73 I. 39 1.34 I. 23 I. 27 I. 17 I. 09 I. 35 I. 65 2. 63 2. 94 4.44 3.44 ~~"':r··,·· .......... ·.· ................. .. 1.03 I. 24 I. 28 I. 10 1.06 I. 04 I. 04 I. 43 2. 27 2. 39 2. 52 3. 20 3.02 
n uchng transportation . ... , ............. 5. 71 5. 96 6. 31 6.43 6.43 6.43 6.54 7.08 8. 85 11. 23 10. 91 13.42 13. 21 

Traffic .................................... 0. 07 0. 03 0.06 0. 06 0. 06 0. 04 0.06 0. 05 0. 06 0. 07 0.06 0.04 0.08 
ye.neral and miscellaneous .........•..•..... 1.44 I. 5 I I. II 0. 98 1.05 I. 16 I. 33 1.06 I. 15 I. 20 I. 23 I. 37 I. 69 
nJunes and damages ....... ................ 0. 74 0. 79 0.80 0. 85 0. 85 0. 79 1.08 I. 15. I. 23 I. 45 I. 47 2. 33 2. 32 

Deprc•ciation and rencwa]s .................. 0.51 0. 76 I. 38 I. 47 I. 45 I. 36 I. 32 I. 39 1.47 I. 75 1.76 2. 00 I. 99 
Tax ...................................... I. 68 I. 76 I. 77 I. 99 2. 01 I. 97 1.83 2.03 2.23 2. 63 3. 05 3. 06 3. 18 

Total operating expenses .. .... , ........... 14. 36 14. 87 15. 78 15. 85 16. 04 I 5. 51 15.50 16. 67 20.31 25.48 26. 14 32. 16 31. 68 
Net earnings rrom operations .............. 6.89 7.80 7 .21 8.66 8.21 7. 10 6. 55 6.41 4.25 3.60 3. 25 I. 17 1.45 

ents per Car-Hou 
Car c-arnings . ............................. 167 .65 175. 91 176. 63 186. 18 183. 80 170.64 169.69 180. 25 194. 09 231. 62 234. 34 260. 34 260. 81 
~Iisccllaneous earnings ... , ................. 0. 52 0. 59 I. 89 I. 97 I. 94 I. 68 3.01 0. 62 0. 62 0.56 0.61 I. 61 2. 23 

Total operating revenuP. .. ................ 168. 17 176. 50 178.52 188. 15 185. 74 172.32 172. 70 180. 87 194. 71 232. 18 234. 95 261. 95 263. 04 
~J aintenanee way and structures ....... ...... II. 06 II . II 13.43 13.36 14. 27 II. 8 I 9.51 8.88 II. II 17 .04 17.60 18. II 21. 83 
).J aintenancc equipment. , .................. 13. 70 10. 80 10. 39 9.43 9.71 8. 89 8. 53 10. 56 13. 05 20.97 23.48 34. 87 27. 30 
Power .. ...................... , , . , • • • , , • • • 8.57 9.69 9. 96 8.42 8. 10 7.96 8. 16 II. I 8 18. 02 19 . 11 20. 10 25. 17 23. 99 
r.onducting transportation .................. 45.21 46. 38 48. 98 49. 33 49. 22 48. 99 5 I. 19 55. 51 70. 16 89. 67 87 .20 105.42 104. 88 
Traffic ................................ , ... 0. 45 0.22 0.46 0. 49 0.48 0. 27 0.44 0.37 o. 50 0. 53 0.51 0.34 0. 65 
GPnrral and miscellaneous ...... , ........... 11.43 11. 83 8. 59 7.54 8. 01 8.85 10.44 8. 35 9.07 9.54 9. 85 10. 76 13.43 
Injurirs and damages ... , ...... , ............ 5. 89 6. 18 6. 25 6. 58 6. 50 6. 03 8. 48 9.04 9. 74 II. 61 11. 75 18.34 18.41 
Depreciation and renew ala .......... . ....... 4. 06 5. 96 10.71 11. 29 11. 14 10.34 10.36 10. 85 11. 68 13. 93 14. 10 15.72 15. 78 
Taxes ............................. , .. , .. , 13. 31 13. 71 13.78 15.26 15.42 15. 03 14.33 15. 91 17 .63 21. 02 24.34 24.08 25.28 

Total operating expenses .................. 113. 68 115. 88 122.55 ' 121. 70 122. 85 118. 17 121. 44 130.65 160.96 203.42 208.93 252.81 25 I. 55 
Net earnings rrom operations ... : .......... 54.49 60. 62 55.97 66.45 62. 89 54. 15 51.26 50. 22 33. 75 28. 76 26.02 9. 14 11. 49 

a Six months period ended Dee. 31, b Fiscal years ended June 30, except 1921 ended Dec. 31. 
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TABLE l\'-EXPENDITt:RES FOR ?,IAINTENANCE OF EQUIPMENT 
FOR LAST TWELYE AND ONE-HALF YEARS 

Per Cent 
Current of Gross 

Year Maintenance Revenue 
1910 $100,811.04 8.15 
1911 82,109.81 6.12 
1912 80,330.80 5.82 
1913 73,875.83 5.01 
1914 77,771.35 5.22 
1915 71,770.42 5. 16 
1916 75,384.31 4 . 94 
1917 93,236.88 5 . 83 
1918 111,077.81 6.70 
1919 175,158.49 9.03 
1920 232,009.91 10 . 00 
1920a 179,066.35 13 . 31 
1921 b 264,970.62 10 .37 

Cents 
Per 

Car-Mile 
1.73 
I. 39 
1.34 • 
1.23 
I. 27 
I. 17 
I. 09 
I. 35 
I. 65 
2. 62 
2.94 
4.44 
3. ◄4 

Average 
Active Cars 
in Service 

125 
126 
128 
128 
131 
131 
148 
148 
144 
142 
168 
168 
168 

a. Six months period ended Dec. 31. 
b Fiscal years ended June 30, except 1921 ended Dec. 31. 

Average 
Maintenance 

Per Car 
$806 

651 
627 
577 
594 
548 
509 
630 
771 

1,233 
1,381 
2,140 
1,577 

salal'ies of president, vice-presidents, general counsel, 
assistant general counsel, secretary and treasurer, as
sistant secretary and treasurer, auditor, general man
ager, purchasing agent, electrical engineer and assistant 
engineer. These charges are considered by Mr. Beeler 
as "remarkably small for a company doing its business. 
Had the property been operated as a separate unit it 
would have been necessary to have an independent set 
of officers and clerks, which would have cost much more 
than under the present arrangement. It is possible, of 
course, that such an organization, while costing more, 
might have obtained greater attentjon to the problems 
of the railway system, but this is problematical." 

Injuries and damages for a number of years were 
charged at 5 per cent, but at 7 per cent from July 1, 
1920, to Dec. 31: 1921. It ·was then decreased 5 per 
cent. 

A depreciation reserve was begun July 1, 1909, 
and since July 1, 1911, 6 

1

per cent of the gross has been 
charged to that reserve. _ This basis is not considered 
by Mr. Beeler so desirable as one on historical accu
mulated investment. On such a basis, for the condi
tions in Richmond, Mr. Beeler con,:iiders 2½ per cent• 

TABLE V-EXPEND ITl'RES J,'OR CONDUCTING TRANSFORTATION' 
FOR LAST TWELVE "AND ONE-HALF YEARS 

Cents Cents Per Cent Per Cent 
Fiscal Conducting Per Per Gross ~crating 
Year Transportation Car-lllile Car-H our Earnings xpense 
1910 $332,664.07 5. 71 45.21 26 .88 39.77 
1911 352,459.61 5.96 46. 93 26.28 40. 02 
1912 378,634.91 6.31 48.98 27.44 39.96 
1913 386,394. II 6.43 49.33 26.22 40.54 
1914 394,171.40 6.43 49,22 26.50 40.06 
1915 395,422.37 6.43 48.99 28.43 41. 46 
1916 452,434.57 6.54 51. 19 29.64 42. 15 
1917 490,405.35 7.08 55.51 30.69 42.48 
1918 597,433.45 8.85 70. 16 36.03 43. 59 
1919 748,843.55 11.20 89.66 38. 10 44.08 
1920 861,652.81 10.91 87.20 37. I I 41.73 
19200 541,329.16 13.42 105.42 40.25 41. 70 
1921 b 1,018,051.80 13.21 104.88 39.81 41. 69 

a. Six months period ended Dec. 31. 
b Fiscal years ended June 30, except 1921 ended Dec. 31. 

proper. During the last three. years this would have 
corresponded pretty closely to the amount actually 
accrued, but prior to that time the amount accrued by 
the method then followed by the company would be very 
much less. The taxes in 1921 were 9.6 per cent of the 
revenue, which is considered high. 

TRAFFIC STATISTICS 

The revenue riders have increased 31 per cent in 
eleven and one-half years in spite of the increase in 
fares. The car-miles have increased over 32 per cent, 
though the speed has not shown any change of moment. 
While the revenues of the Richmond division have in
creased approximately 100 per cent in the past twelve 
and one-half years, the net earnings have decreased 75 
per cent. 

Transit Commission Standardizes 
Time-Table 

After an Examination of Time-Tables Used in l\lany Cities, 
a Standard Form Is Recommended by t he 

New York Transit Bureau 

THE New York Transit Commission has found that 
the time-tables of the various surface railway com

panies in New York City vary widely, and for no ade
quate reason. As the object of all is the same, to guide 
transportation employees in the operation of cars, it 
is thought that a standard form of time-table will be 
of advantage not only to the companies but to the 
Transit Commission as well. In consequence t he com
mission has proposed to t he companies to adopt t he 
standard form, illustrated herewith. An explanation of 
this time-table, as compiled from the report submitted 
to the commission by Edward A. Roberts, its chief 
of transit bureau, follows: 

A time-table may be divided into the following four 
parts:' (a) The heading, (b) The details of r uns,. (c) 
The run guide, (d) Information on running time, time 
points and headways. 

The heading is a simple statement giving the name 
of the line, serial number of the time-table, date in 
effect, serial number of the superseded time-table, ter
minals of the line and a brief statement of the r oute 
followed. It is also desirable to show in the heading 
the name of the operating company, and the carhouse 
from which the line is operated. 

The details of runs is the major part of the time-table 
and shows the time that each car or crew starts out of 
the carhouse, the time it leaves terminals on each trip, 
and the time the car goes back into the carhouse or is 
turned over to another crew. The details of runs usu
ally occupies the upper left section of the time-table. 
The variations in the details of runs on different styles 
of time-tables in New York City are: 

I. The movements of individual cars or crews are 
written horizontally on some tables, vertically on otbers. 

2. The continuous columns of either horizontal or 
vertical figures represent in some tables the day's move
ments of an individual car, and in others the continuous 
day's work of a crew. 

3. There are variations in the symbols and abbrevia
tions used to denotf' certain standard car movements, 
such as "car is taken out of barn," "crew is re
lieved," etc. 

The run guide usually appears in the upper right 
section of the time-table. It is a summary of working 
hours, showing for each crew the time for reporting 
to work, the time for relief from work, and the total 
hours of the day's work. The manner of stating this 
information varies slightly with different companiei-, 
due to variations in the form of the details of runs. 

The miscellaneous information is generally placed in 
the lower part of the time-table. No general informa
tion at all is presented in the time-tables of some com
panies, whereas a complete statement should include: 
running time, time points, explanation of symbols, 
summary of intervals between cars at all periods of the 
day, and number of cars required for operation at 
various periods of the day. 

On many street railways in New York City the use of 
a formal time-table is comparatively recent. 

The time-table drafted by the commission is based 
on an extended study of time-tables used in different 
cities, and of the recommendations of the time-table 
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committee of the American Electric Railway Trans
portation & Traffic Association. Hence, no claim for 
originality is made for it, as it consists simply of what 
were considered to he t he best features of the large 
number of time-tables examined. 

The details of runs are read horizontally, and each 
section of the details of runs represents the movements 
of an individual car or train during the day. The move
ments of each individual crew are indicated by run 
numbers written with bold figures, so that the various 
pieces of work of each individual crew may readily be 
picked from the time-table .. By using this method, the 
time-table permits one to follow all movements of cars 
as well as crews, a feature which is not easi1y possible 
when each hor izontal section of the details of runs 
refers to the day's movements of an individual crew 
rather than of an individual car. 

The symbols used in the details of runs to indicate 
cars going in and out ·of carhouses and crews being 
relieved are in the simplest possible style and are fairly 
well recognized as standard. The indication of ter
minals, in connection with the work of each run, is 
a feature which, it is thought, will eliminate much of 

the mystery of the street railway time-table and make 
it as easily read as the ordinary steam railroad public 
time-table. On routes where operations are not com
plicated, the details of runs could be arranged on tht 
time-table in such a way that, when read vertically, 
it constitutes a1;1 almost perfect headway sheet showing 
the time that successive cars leave their terminals. 

The run guide in the recommended form is the same 
as on all time-tables in which each horizontal section 
represents the day's movements of an individual car. 

The other information called for in the recommended 
form includes a statement showing the running time in 
each direction between terminals and between inter
mediate time points. Provision is made for varying the 
running time during the different hours of the day in 
accordance -with variation in street traffic conditions. 
The intermediate time points, at each of which motor
men are supposed to ascertain whether or not they are 
running in accordance with the schedule, should be 
spaced not more than ten minutes apart. A statement 
is also included in the lower section of the time-table 
showing the interval between cars and the number of 
cars in operation during all periods of the day. 
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CONSTRUCTING STREET OVER SUBWAY-VIEW FROM AilOVE 

... ,. n: ·- , ········ ............ fi4' ..•• • •···· ·····:···:t······.-·2J' ...... . 

I 
I 
I 
I 

THE \VHOLE CONSTRUCTION EQUIPMENT JS HERE I N PLAIN SIGHT 

Rochester to Utilize Erie Canal Bed 
for Transportation 

Passenger and Freight Service to Be Provided for in Subway 
Being Built in 13-lllile Section of Erie Canal 

Purchased by the City 

A1JJtngu phlform 

CROSS•SECTi~N OF ROCHESTER SUBWAY AT CITY HALL STATION 

THE city of Rochester, N. Y., has begun the con
struction of a rapid transit and industrial railway 

in the bed of the abandoned Erie Canal. Through the 
construction of the Barge Canal south of the city a 
13-mile section of the Erie Canal has been vacated. 
This has been acquired by the city at a cost of about 
$1,500,000, for use as a subway. 

Two tracks for passenger service and two for freight 
service will be constructed. Tracks will connect with 

CROSS-SECTION OF ROCHESTER SUBWAY AT FORMER 
ERIE CANAL AQUEDUCT 

- • all the steam railroads for transferring freight to the 
various manufacturing concerns along the canal. The 
interurban trolley lines will be diverted from the streets 
and the running time to outside points reduced con
siderably. Three main stations, located in the busi
ness section of the city, will be served by the several 
interurban. lines. 

The contract recently let to Scott Brothers of Rome, 
N. Y., for $1,183,780, comprises about ¾ mile. This 
section will be covered by a street parallel with Main 
Street. This street will be 60 ft. wide between curbs, 
excepting the portion over the Genesee River aqueduct, 
where the width will be 52 ft. 

The trunk of the aqueduct is to be used for the 

( --\.-----.,,,,,,.,,, 

,.,.--~.Y C.R. R. (Mainline) 

-3.~ster,s. . 
. .._ ...,.,-~d 

- Proposed subv.ay ·--·-. .._~oS-fer,, ~ 
o Subway ~totion!> .._,_. 

__ - Steam railways . A. Track conntGtions 
--......._ ■ • railway stot10n!> strut roi\v,oy lines 

.._,_ Interurban raitwoys B • Public. freight sidings 
-·-- Street roilwofl 

9 UlO .,_..O 

Sc.ale in f,et 

PLAN OF THE PROPOSED RAPID TRANSIT AND I NDUSTRIAL SUBWAY FOR ROCHESTER, N. Y .. 
OF \VHICH AN )l\lPORTANT SECTION Is UNDER Co:-,;STRUCTION 
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CROSS-SECTION OF SUBWAY AT OAK STREET--AT LEFT, SIDING TO 
\\' AREHOl'SE ABOVE; NEX'l', PASSENGER TRACK; DOTH SIDES 

OF )IIDDLE Row OF COLUMNS, PLATFORM lllAIN STREET 
STATION; NEXT, PASSENGER TRACK; 

AT RIGHT, FREIGHT TRACK 

tracks, the street being carried above the parapet walls. 
Catenary trolley construction with steel bridges will 
be used and the freight will be handled with 50-ton 
electric locomotives. 

The detailed study of the project and preparation of 
the plan were made by LeGrand Brown, engineer of 
subway, under the general direction of Edwin A. 
Fisher, consulting engineer, and City Engineer C. 
Arthur Poole. Prof. George F. Swain of Boston ex
amined and reported favorably on the entire project. 

One-Man Cars for Hydro-Electric 
Railways 

Passenger Comfort Has Been Considered as !\lost Essential 
in t he New Cars, ,vhich Have Double Doors, Long 

Platforms, Trucks with Long , vheelbases and 
Seats with Spring Cushions and Backs 

THE Hydro-Electric Power Commission of Ontario 
has recently placed in service at Windsor and 

Guelph, Ontario, twenty-five one-man cars. The car 
bodies and trucks were furnished by the Canadian Brill 
Company, and as several departures in design have been 
made from the Birney safety car, a review of the new 
features will be of interest. A seating capacity of 
thirty-four has been provided and in addition there is 
comfortable standing room for thirty passengers. The 
cars are double ended and weigh, completely equipped, 
26,175 lb. This is approximately 10,000 lb. heavier than 
the Birney car and when consideration is given the 
features which go to make up this increased weight, 
it is evident that the question of light weight and low 
power consumption were not regarded as of so great 
importance as that of passenger comfort. The cars are 
mounted on Brill No. 79-E-2 trucks, with a 9-ft. wheel
base, and 26-in. diameter wheels. In general appear
ance, the cars are quite similar to the Birney cars, but 
are of increased dimensions and weight. The seats are 
of the Brill "Waylo" reversible type and have spring 
cushions and backs with rattan covers. 

SOMEl FEATURES OF THE DOOR CONTROL EQUIPMENT 

The Hydro cars are of the two-stream type having 
separate entrance and exit doors and steps. These are 
selectively controlled by the operator by means of the 

EXTENDING ARCHES OF AQUEDUCT, STREET TO DE ABOVE SUPPORTED 
ON GRACEFUL SHORT-SPAN ARCHES WITH RAILWAY 

TRACKS LAID IN THE BED OF THE OLD CANAL. 
CROSS-SECTION OF COMPLETED STRUCTU RE 

ls SHOWN ON PAGE 908. 

;brake valve handle and the Westinghouse "selector 
valve." Either door may be operated separately or 
both doors may be operated simultaneously. This selec
tive control gives the motorman command of the situa
tion and prevents passengers from boarding through 
the exit door. It is also a vital factor in the conserva
tion of heat, which is a most important consideration 
during the Canadian winters. At approximately 75 
per cent of the stops, only one-half of the total doorway 
(either the entrance or exit, as the case may be) is 
opened. 

The folding door and step mechanism is thr National 
Pneumatic Company's standard ball-bearing type 
throughout, and embodies all of the latest improve
ments. The engines are mounted in a pocket above 
the doors, which protects them from dust and dirt, 
and also reduces the possibility of freezing due to the 
high drainage position. They are mounted on a steel 
base plate and bolted through the header: The door 

DoUBU)-DooR OPENINGS ARE A FEATURE OF THE HYDRO
ELECTRIC CARS 

shafts pass up through this steel base plate and the 
door shaft top bearings are riveted to the plate, the 
engines being connected with rods Jess than 2 ft. Jong. 
This base plate construction makes the engine and the 
door shafts a complete mechanical unit which will oper
ate properly regardless of vibration. The door-shaft 
mechanism is ball bearing with taper-thrust collars 
which allow free movement even though the car plat
forms may sag or twist and throw the equipment out 
of line. 

The folding step mechanism is also ball bearing with 
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the same advantage of free movement should the step 
be knocked out of line. Another advantage of the ball 
bearings is the ease with which they are renewed. 
The thrust collar keeps the wear off the shaft, while 
with a plain or sleeve bearing both the shaft and hous
ing wear. The step mechanism is connected to the 
door shafts by means of the National Pneumatic Com
pany's slide bar device, which insures perfect adjust
ment when new and provides for adjustment to take 
up wear from time to time as required. 

The engine connecting rods are connected to the door 
shafts through adjustable levers, which provide for 
perfect adjustment of doors both open and closed and 
the proper movement of both doors in unison. These 
levers also provide for taking up the slack due to wear 
so that the doors may be kept in the same operating 
condition regardless of the length of time the car is 
used. 

The bottom door guides and catches insure the proper 
locking of the doors at the bottom, keep the door panels 

R EVERSIBLE T YPE SEAT S H AVE S PRING CUSHIONS AND BACKS 

from twisting and are so designed that passengers will 
not catch their clothing or strike their toes or knees 
when boarding or alighting from the car. 

The control and motor equipment was built by the 
English Electric Company of Canada, Ltd. Two 
D.K.84-A, 40-hp., 600-volt ventilated box frame motors 
are used. ,These motors are of the standard English 
Electric design arranged for mounting on axles up to 
5 in. in diameter. They are of the four-pole series
interpole type and are self-ventilated hy a fan mounted 
on the armature shaft at the pinion end which pro
duces a dual flow of air through the machine, one cur
rent passing thrqugh the armature core and the other 
along the surface of the armature and through the field 
coils. The frame being of the box type, the motor leads 
are brought out on the suspension bar side, the two 
armature leads at · the commutator end, and the two 
field leads at the pinion end. Among other desirable 
features to be found in the motor is the type of brush
holder, which is provided with a serrated clamping face, 
thereby securing absolute rigidity and making it im
possible for the holder to slip down on to the commu
tator. The interpole and main field coils are secured 
against movement by the insertion of a flat spring be
tween the coil and the frame, the coil being protected 
by a sheet steel tray. · 

The gears were supplied by the Tool Steel Gear & 

Pinion Company and the R. D. Nuttall Company, each 
company furnishing 50 per cent of the order. The 
gears are of the helical type, the teeth having a 7½ deg. 
angle and a 5-in. face. The gear cases are of pressed 
steel, and are almost entirely free from any riveting 
or welding, the weight complete being 70 lb. 

The controllers are standard Dick-Kerr system two
motor controllers, for use with the Safety Car Devices' 
apparatus, and are supplied with standard notching de
vice and Zweigbergh patent magnetic shield blow-out 
coil. The winding of the blow-out coil is short circuited 

DIIIIENSIONS OF THE HYDRO-ELECTRIC OXE-:IIAN CARS 

Length over bumpers ..... . ..... . ... .. . .... ...... •. .... .... 
Length over vestibules ... , ............. .. ........•..... . ... 
Length over body ... ...•................................... 
Height from underside aill of top of roof ...................... . 
Height from rail top to roof. . .. ...•. .............. , ....... . 
Height from rail top of trolley hoards ....................... . 
Height from rail top of car floor . .. .. ........................ . 
Height from rail top to first atep .. .. .............. , . . . . . . .. . 
Height from first step to platform. .......... . . . . . .......... . 

W::rr~ ~v::':.'n: ::::: ·.:: ·.: ::::. : ·. ·.::.::: ·.:::::::: ':' : ' ·.::. 
Width over aide sheets. . . . . . . . . . . . . . . . . . . . . . . . ... 
Width of aisle ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Door opening both ends ............................... . . 

30 ft. 3 ½ in. 
29 ft. 3½ in 
17 ft. 7l in. 
8 ft. 3h in. 

10 ft. ◄ h in. 
10 ft. 7 H in. 

29 tt in. 
I ◄ l in. 
13 ½ in. 2n in. 

8 ft. 6¾ in. 
8 ft. ◄ in. 

28 ½ in. 
◄ ft. 6 in. cir. 

on the two running positions, thereby preventing over
heating of the coil. The power and reverse drum seg
ments ar.e built up on square steel spindles which are 
insulated with a thick covering of mica, a maximum 
amount of clearance being provided between segments, 
so as to facilitate cleaning and to overcome the deposit
ing of greasy dust. The cutting out of the motors 
is done by a crank at the back of the controller, which 
is operated by the reverse key and which raises or 
lowers the reverse drum, the movement cutting out 
either No. 1 or No. 2 motor as desired. 

The circuit breakers are of a standard English Elec
tric design and are for mounting in the vestibule roof. 
They are type "D," form "A" and have a continuous 
current capacity of 100 amp. The frame of the breaker 
is of cast iron, the contacts and arc tips being con
tained in a chamber of molded insulation. All working 
parts are of cast brass. A main contact and arcing tip 
is provided and the breaker is so designed that the arc 
tip makes before and breaks after the main contact 
brush, which is made up of laminated copper strip. The 
whole breaker is covered by a black japanned cover with 
polished brass lettering. 

Automatic Substation with Remote Control 
for New York Central 

THE New York Central Railroad has contracted with 
the General Electric Company for the first auto

matic substation installation to be used on its electri
fied division. While the equipment furnished will 
provide for full automatic operation, ·the operator at 
l\lott Haven substation will have the new station under 
his supervision through pilot wires providing for re
mote control. This equipment will furnish power for 
train operation at a point where the growth of traffic 
developed a load center which did not exist at the 
time of the original installation. 

The new substation will be located beneath the ele
va_ted tracks at 110th Street and Park A venue, near 
the point where they emerge from the Park Avenue 
t unnel. 

The equipment will consist of a 2,000-kw. motor
generator set operated directly from the 11,000-volt 
transmission, and with the generator tied into the 
660-volt third-rail system. 
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The set may be floated on the line all day or closed 
down during the periods of light traffic, at the discre
tion of the oper ator at the Mott Haven Junction sub
station. To start the station the operator simply 
operates a control switch and the automatic control in 
the new substat ion takes care of starting the motor
generator set and bringing it onto the line. He can 
follow the output of the machine and its load condi
tions at any time of the day and, from his knowledge 
of train movements, he is in a position to know when 
the set may be unnecessa ry. Indicating equipment on 
his meter panel gives another check on t he line load. 

In the event of a service interruption, due to failure 
of the high-tension supply, the automatic station will 
of itself shut down and be ready to come onto the line 
again with the resumption of service from the power 
station. 

The automatic station control is laid out so as to 
present the characteristics of a constant-current gen
erator, in that the control can be adjusted so that the 
generator will supply continuously any value of current 
below the rated output for as long as the operator may 
anticipate the concentration of load will continue, or for 
such a period as is possible without overheating. 

Preparing for Snow in Boston 
There Is a Heavy Snowfall Annually and the Company Has to Remove Much of the Snow 

as Well as Clear Its Tracks-Increasing Dependence Is Being Placed 
in Machinery, Particularly Tractors 

R AILWA Y TRACTOR HAULING ROAD W AGON TO BREAK UP ICE ON STREET 

THE Boston Elevated Railway has long been required has been placed on gondola cars and auto trucks, but the 
on narrow streets to remove the snow which it greatest development during the past two years in snow

cleared from its tracks and not simply to push it to one fighting equipment has been with tractors and other 
s ide. This requires a much more extensive organiza- snow-fighting machinery. The company is entering this 
tion than in cities where the company needs simply to winter with the following snow-fighting equipment: 
run a sweeper or plow over the track and let the city Sweepers: Two single-truck, 14 double-truck. Plows: 
take away the surplus snow. This year a slightly dif- ' Wason, 22; Taunton, 59; Russell, 8; other types known 
ferent plan will be followed as the result of an arrange- as steel plows, 74. Tractors: Holt, 3; Cletrac, 1. Snow 
ment made with the city ~----- -----·-------------, removers (Bradley) horse-
authorities. Certain stree.ts drawn, 18. 
have been definitely set aside ' This is in addition to 
which the company will l various road machines and 
clear from curb to curb, plows designed to be hauled 
while on other streets the by the tractors, dump cars, 
city has undertaken to re- sleds, heavy steel brushes 
move the snow which the attached to the trucks of the 
company c I ears from its ~ -~~ elevated cars to clear the 
t racks. · ~ -~ _i:'- third rail from sleet, etc. 

Boston has a heavy snow- ·• . --~,-.?-;:- All snow work comes un-
fall in winter and formerly · · ·; ~ •"' - _·, ... ;=--._...=• .~- der the general direction of 
t he Boston Elevated Rail- · · J-;;)- ~"- ~. _·· -. · .· ..... ·.._ the general manager and 
way owned a large number . .--< o1:~-:,.• . .:..,.f:"t,...: __ . . · - • superintendent of transpor-
of horse-drawn sleds for . ..,_ · • · ... _ ; ~ J • .... ~ .;.., •• ~ •• _ tation, and the co-operation 
ha u Ii n g away the snow. of the municipal authorities 

TEAM S USE THE RAILWAY RIOHT·OF-\ VAY BECA USE 
Latterly greater dependence I T 1s C L EAR oF ssow of all town s and cities 
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DUMPING SLEDS AND DUMPING CARS FOR HAULI N G SNOW IX BOSTON 

through which the elevated operates is solicited and 
obtained. 

In the late summer of each year the company, through 
its superintendent of transportation, posts a notice in 
the carhouses that applications for snow work will be 
received from the trainmen and by Oct. 1 usually suffi
cient applications have been received so that the organ
ization can be completed. Besides the rapid transit or 
elevated division there are four operating divisions of 
the company to include the surface lines, and the divi
sion superintendent of each surface division is respon
sible for the work of plowing and carting away the snow 
on his division. This means that he must (1) arrange 
to get the necessary dumps, (2) see that the snow
fighting equipment is in proper repair, has been tested 
on the street and is in readiness to put into use, (3) 
make out a list of the different snow routes and have it 
posted in the lobbies of the carhouses, and (4) be sure 
that the men applying for snow work are familiar with 
these routes. Under the division superintendents, either 
the station masters at the different carhouses or some 
duly appointed snow foremen are in charge of the snow 
work for the districts for which their stations are head
quarters. These men see that snow foremen are ap
pointed to follow up the work on streets. A certain 
number of blue uniformed men are also appointed to act 
as foremen, timekeepers and paymasters for the shovel-

T RACTOR CLEARING PACKED SNOW BY USI NO PLOW 

ers. A considerable part of this latter help is made up 
of regular maintenance of way men, supplemented. 
where that supply is insufficient, by outside labor. 

Arrangements have also to be made by the division 
superintendent for sufficient dumping places for the 
snow. Docks and bridges are secured for this purpose 
whenever available. Permits to use sewer manholes are 
also obtained. Open areas, either owned by the munici
palities through which the lines of the company run or 
by private individuals and corporations, are made avail
able. Full details as to all arrangements of this kind 
made are filed by each division superintendent with the 
superintendent of transportation, together with a list 
of the men who have been accepted for snow duty with 
their residence and telephones, if any. 

Two of the accompanying illustrations show a tractor 
at work breaking up a layer of ice or hardened snow at 
the side of the track. In one case a road machine is 
being used and in the other an ordinary hand plow. 
The former is considered preferable, and in the truck 
used in Boston the tongue of the road wagon is so ar
ranged that it does not have to be hauled directly after 

· the tractor, but will run at some distance to one side 
or the other if that should be desired. Another view 
shows one of the horse-drawn dumping sleds and an
other a t rain of dumping cars being loaded by hand. 
These cars are usually run in trains of not more than 

• 

A HEAVY DRIFT IN A BOSTON SUBVRB 
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three cars each, t he reason being that t he dumps are 
ar ranged fo r t hree cars as a maximum number. 

The two other views illustrate some of the difficulties 
of winter operation in Boston. The lower view at the 
right on page 912 was taken after a snowstorm in 1920 
on one of the outlying lines of the company. The one at 
the bottom of page 911 illustrates what trucks and auto
mobiles do in Boston after a heavy snowstorm where the 
company has cleared its right of way, but the rest of the 
street is still covered with sno.w. A fact which makes this 
picture even more notable is that the tracks at this point 
are not laid in the street but on a reservation in the cen
ter of the street, with no paving between the rails. The 
result is that after a day or two of this use of the reser
vation by heavy trucks the company finds most of its tie 
rods broken and other damage done to its right-of-way. 

Improved Underfeed Stokers for 
P.R. T. Boiler Plant 

Forced Draft Substituted for Natural Draft Under Twelve 
Boilers of t he Company's Principal Peak-Load a nd 

Reserve Power Station-Steam-Operated 
Dump Plate a Feature 

T HE Philadelphia Rapid Transit Company in part 
generates the electrical power needed for its lines, 

purchasing the remainder from the Philadelphia Elec
tric Company. Two-thirds of the power requirements 
are purchased in off-peak hours and one-third in the 
peak-load period. Several power plants, fairly well dis
tributed over the city, are operated, the most modern 
of which is located on the Delaware River somewhat 
more than a mile north of Market Street. This station 
contains five steam turbines, one Westinghouse of 
15,800-kw. capacity, two Westinghouse of 9,500-kw. ca
pacity each, one Westinghouse of 6,000-kw. capacity and 
one General Electric of 2,000-kw. capacity. 

Coal is received at the plant by rail and water, being 
dumped into hoppers, from which it is delivered to 
bunkers by means of bucket type elevators and flight 
conveyors made by the Webster Manufacturing Com
pany. Ashes are removed from the boilers to hoppers 
in a basement beneath, whence they drop into cars from 
which they are taken by means of a Morse & Williams 
dumping bucket elevator to an elevated ash bin. From 
this they go into electrically operated ash cars. 

In studying the general power system of the company, 
the engineers some time ago decided that money could 
profitably be invested in changing over some of the boil
ers in this plant for forced-draft combustion. The 
boiler room contains sixteen 800-hp. Parker boilers and 
twelve Babcock & Wilcox boilers, all formerly equipped 
for natural draft. 

It was decided to change the stoker equipment of the 
twelve B. & W. boilers from the Roney overfeed type to 
the Taylor underfeed type. These boilers are of the 
marine type, six rated at 627 hp., four at 680 hp., and 
two at 450 hp. The Taylor stokers are of the new 
seventeen-tuyere, "H" type and are guaranteed to burn 
sufficient coal to develop 250 per cent of boiler rating 
continuously, and 300 per cent of rating for two hours. 
One hundred and thirteen square feet of stoker grate 
area is installed under each of the ten larger boilers 
and 81 sq.ft. under the two smaller boilers. 

While this type of Taylor stoker is no departure in 
basic principles of operation from the well-known Tay
lor stoker, it has many improvements. Features of the 
fuel-feeding mechanism and air supply make possible 

exceptionally high fuel-burning rates per unit of stoker 
grate area. Advantage of the possibilities of this de
sign was taken materially to increase the furnace vol
ume by setting the stoker low in relation to the floor 
line without sacrificing operating accessibility. A fur
nace depth of 9 ft. 2 in. was obtained, with little change 
in existing ashpit construction, by using a short arch. 

Among the novel features of this stoker is the use of 
a spur-gear power box, said to give a much higher 
power transmission efficiency than the worm-gear box 
in general use on underfeed stokers. A 50 per cent 
variati9n_in the ratio between driving-shaft speed and 
crankshaft speed is obtained without shirting of gears 
or the use of clutches. All driving shafts are com-

T HESE STOKERS HAVE NEW TYPE OF POWER Box. OPERATIKG 
MECHANI SM I S LARGEL Y ,VITH I K T HE BOIi.ER S ETTIKG 

CROSS-SECTION OF BOILER S ETTING. WITH NEW UN0ERFEED STOK ER, 
I N DELAWARE A VENl.'E POW ER PLANT OF PH I LADELPHIA 

R APID T RANSIT COM PANY 

pletely g uarded. Hoppers are designed to eliminate 
arching of wet coal. A special feature of this design 
is t he ease of renewing all parts subject to replacement 
with the minimum loss of material in so doing. A 
reciprocating extension grate for burning the fixed car
bon from the ash is provided. The stoker is equipped 
with a steam-operated dump plate giving maximum free 
discharge opening when the plate is dropped. The plate 
swings above the horizontal by steam power to free the 
bridge wall from clinker adhesions. A cross-section 
of the installation is shown in the accompanying line 
cut . and the reproduction of a photograph shows the 
front of the boilers and stokers. 
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Discussion on Depreciation 
BALTIMORE, MD., Dec. 5, 1922. 

To the Editors: 
I have looked over with much interest your report 

of the Detroit meeting of the National Association of 
Railway and Utilities Commissioners, published in the 
Journal of Nov. 25, page 851, and desire to call your 
attention · to one point with regard to the discussion 
on depreciation. 

I am inclined to think that any one reading this 
report would i_nfer that the sense of the meeting was 
in favor of the setting up of a.straight reserve based 
upon cost less scrap and accurate life tables. 

This ignores the very important statement made by 
Mr. Jackson and received with apparent approval by the 
delegates, in which he called attention to the fact that 
on account of the equalization of renewals the accu
mulation of a depreciation reserve on the method out
lined above resulted in building up an enormous fund 
for which the utility would at no time during its future 
life find a legitimate use. 

This fact, while it has been recognized for some time 
by a number of the more careful students of deprecia
tion theories, has not, so far as I know, been publicly 
emphasized, and Mr. Jackson's i;tatement was to me 
one of the most important ones made during the entire 
convention. W. H. MALTBIE. 

Every Street Intersecting an Electric Railway 
Is a Grade Crossing 

BOSTON ELEVATED RAILWAY, 
BOSTON, MASS., Dec. 4, 1922. 

To the Editors: 
The editorial on the vehicle situation which appeared 

in the issue of the Electric Railway Journal for Dec. 2 
was read with much interest. The tremendous in
crease from year to year in numbers of vehicles on the 
highways and the result to street railways of a pro
portionate increase in vehicle collisions should direct 
the attention of all concerned to trying to reduce in 
some manner the numer of these accidents. 

A few weeks ago the Massachusetts Safety Council 
made a study of vehicle collisions that had occurred on 
Massachusetts street railways during the first eight 
months of the present year and came to the following 
conclusions: 

1. Collisions with automobiles coming out of side 
streets without warning, or at improper speed, con
stitute the most serious group. 

2. Automobiles turning out from the curb without 
signaling constitute another large but less serious 
group. 

3. Turning in front of a car, or cutting in in front 
of it, is a frequent cause of serious collisions. 

4. On suburban or interurban lines, where trolley 
cars. operate at a relatively high speed, automobiles 
stop on the track or too close to it, and resulting col
lisions almost always involve serious personal injury. 

The publication of this report caused an interesting 
editorial discussion which accomplished something 
toward informing the public as to the nature of this 
hazard. I believe that it is our duty to present these 

facts again and again to motorists in every state until 
their significance is driven home. 

That the seriousness of the situation extends beyond 
the confines of the cities is indicated by the fact that 
the steam railroads of the country have this year con
ducted a campaign to reduce collisions with automo
biles occurring at grade crossings. Our investigations 
on this railway have shown that automobiles and trucks 
coming out of side streets without warning and at high 
speed produce our greatest and most serious class of 
vehicle collisions. · 

Practically every side street entering a highway on 
which we operate street cars establishes a grade cross
ing over our tracks. The absolute disregard of the 
average driver of a motor vehicle in approaching these 
_tracks from side streets, together with his high speed 
and disregard of the use of his warning signal, con
stitutes, in my judgment, a greater element of danger 
than exists at steam railroad grade crossings. This is 
due to the greater frequency of our cars and the greater 
frequency of these side street crossings. Our task is 
to educate the driving public to an understanding of 
this fact. 

According to the morning press reports, in the mat
ter of ,·ehicle accidents and particularly in that of 
cross-street vehicle accidents, the street railways are 
up against a world-wide problem. 

In a statement to the press, President Harding de
clares that he believes that the world in general, and 
(he United States in particular, is finding it difficult 

· to adjust itself to the automobile age. He thinks 
that this country is moving at an automobile pace and 
generally needs a policy of caution at the crossroads and 
the turnings of its future. H. B. POITER, 

Cha irman Committee on Accident Prevention 
A m erlcan Electric Railway Assoc!ati~n. 

Through the Gotthard ·Tunnel in Comfort 

IN A REPORT to the Department of Commerce, Consul
General James J. Murphy declares that, in the light 

of experience with electrification up to the present 
time, the electrification of the Gotthard line, through 
the tunnel connecting Italy and Switzerland, may from 
a technical point of view be considered as entirely suc
cessful. The movement of trains is just as regular as 
with steam locomotives; the passengers and the rail
road personnel appreciate highiy the elimination of 
smoke; and there is no doubt that this is an important 
step forward, hygienically. Strain on the rolling stock 
is lessened and wear on the removable parts has been 
found to be considerably reduced. Experience shows. 
on the other hand, that the greater speed obtained ap
parently causes a more rapid wear of the outer rails 
on the curves. With the greater speed attained it has 
been possible to make improvements in the time-tables. 
The efficiency of the crews engaged in maintaining 
tracks and tunnels has increased noticeably. 

South African Railways Power Plant 
AFTER numerous surveys Colenso has been chosen 

.f1.. by the South African Railways as the best site for 
the new power plant which will generate the power for 
the electrification of the railway line. For this the 
locomotives have already been ordered. Colenso is 
about midway between the two termini of the Glencoe 
and Maritzburg-Colenso electrified section. Colenso will 
therefore probably be an important power center. 
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What's New from the 
Manufacturers 

New Voltage Generator of Rheostatic Type 

THE Westinghouse E lectric & Manufacturing Com
pany has installed in a number of recent power 

plants a type of voltage regulator differing funda
mentally from the vibrating type, or "Tirrill" regu
lator. The new regulator maintains a constant 

alternating - cu r -
r e n t voltage by 
means of the gen
erator field rheo
stat, th e exciter 
voltage being kept 
at a constant 
value. The new 
regulator is not 
intended to super
sede t h e Tirrill, 
but rather to meet 
conditions to 
which the latter 
is not inherently 
well adapted. It 
is particularly ap
plicable to instal
lations where the 
time constant ( or 

FA<'E PLATE OF FIELD RHEOSTAT, OPERATED 
BY HIGH-SPEED l\lOTOR rate of response 

to change in volt
age on the field of a generiltor) is slow, where exciters 
are of large capacity and low speed, thus having heavy 
field currents beyond the capacity of the vibrating 
regulator contacts, or for synchronous condenser ap-

_, ·•· , ' , .. , 
rr,., : 

C • ' I . • • , ., 

.-
, I 

<'ONTROL ELEMENT AND 
REVERSIN0 CONTACTORB 

plication, where the excitation 
voltage across the field of the 
condenser must be lowered to 
a value below the residual volt
age of the exciter, as is very 
often the case. 

The reg u I at or equipment 
comprises the following: (1) 
A control element mounted in 
a glass case, and located either 
on a panel of the main switch
board, or on a bracket or a 
pedestal. (2) A pair of re
versing contactor switches ac
tuated from the main contacts 
of the control element. The 
reversing switches are for op-
erating the rheostat motors in 
one direction or the other, and 
may be mounted on the same 
panel with the control element 
or on a separate base in the 
rear of the switchboard. (3) 

A special generator field rheostat, operating at a high 
rate of speed. The motor of the rheostat is quickly 
brought to rest by so connecting the reversing switches 
as to employ dynamic braking the moment the control 
element ceases to cause a change in the excitation current. 

The control element consists essentially of a set of 
contacts jointly actuated by an alternating current and 
a direct current coil. These contacts control the direc
tion of rotation of the rheostat motor through two 
reversing contactor switches. The alternating-current 
coil is connected to the generator lead through the use 
of a suitable potential transformer. The direct-current 
coil is connected across the terminals of the generator 
field. A current coil is also provided together with a 
suitable number of taps for compensation purposes. 

Anti-hunting features, incorporated in the design, 
consist of auxiliary contacts on the reversing switches 
which- automatically change the strength of the cur
rent in the alternating-current coil at the moment there 
is a change in excitation voltage on the machine. 

The operation of the rheostatic regulator is exactly 
the same as if the station operator were regulating 
the voltage by hand. When the line voltage is at the 
correct value, the regulator is in equilibrium, and con
sequently there are no moving parts. Should the volt
age deviate from the correct value, the regulator will 
operate the generator rheostat to• bring the voltage 
back to normal. 

The regulator is either put in or out of service by 
means of a single-drum control switch. 

Flashing Light Highway Crossing Signal 

THE General Railway Signal Company, Rochester. 
N. Y., has developed a flashing-light highway cross

ing signal which is simple, dependable and which 
requires little maintenance. A special lens is used to 
spread an intense flashing red light which is clearly 

FLASHING HIGHWAY 

C ROSSING SIGNAL 

At le!t, front o! sig
nal. At right, r ear 
view. Bottom, slow
acting, double - acting 
relay. 

visible under adverse sunlight conditions at all distances 
uo to 1.500 ft. The lens is protected from mechanical 
i~jury by a wire mesh guard. A double filament lamp 
is so placed that the effective light from both filaments 
is in the focal center of the lens, thereby giving the 
maximum intensity of light for the combined wattage 
of both filaments. The lamp and lamp receptacles are 
so made that no adjustment for focus is necessary in 
changing lamps. The two filaments of the double fila
ment lamp are so made that they will not burn out 
simultaneously. 

Thirty flashes per minute are produced by the use 
of a simple slow-acting double relay. The relay is 
designed to break a current of 3 amp. continuously with-
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out injury to contacts, whereas in electric railway 
service, a current of less than 1 amp. is all that is 
required. The signal is equipped with a small clear 
glass on each side so that its operation may be checked 
from the track. Provision is made for easy alignment 
with the highway, a sighting device being included in 
each signal for convenience in making this adjustment. 
The light unit is mounted on top of a 4-in. pipe mast 
or by the use of a bracket it may be mounted on an 
existing pole. Backgrounds are furnished lettered as 
shown in the illustration or as specified by the railroad. 

7 Electric Rail way 
Publicity 

Uses Track Construction to Emphasize 
interest in City 

CONSTRUCTIVE advertising of a new and distinc
tive type is being done by the Tri-City Railway, 

Davenport, Iowa. It is calling attention to its municipal 
improvement work in the laying of 4,200 ft. of double 
tracking and offering for sale the 7 per cent prior. pre
ferred stock of the United Light & Railways Company, 
its financing corporation. 

The company has erected signs between the tracks 
along the mile of double tracking in the central dis
trict. These signs are heavy canvas between steel pole 
uprights. They call attention to the $77,000 of improve
ment, and emphasize the fact that of this amount $23,-
000 will be paid out to labor. The sign states that the 
Tri-City Railway is undertaking this big improvement 
because it believes in the city and realizes that it is 
only by such improvements that it can give the public 
the best service. · 

In addition to this general or institutional appeal the 
sign gives the interesting information that 363,000 pav
ing brick, 7,000 tons of excavation, 1,300 tons of sand, 
6,900 sacks of cement, 4,200 creosoted oak ties, and 
260 tons of rail and fastenings are to be used in the 
construction of this loop surface car artery. 

Past these signs runs the steam shovel employed by 
the company in its excavat_ion work. On the side of 

this shovel, in plain view of the thousands of spectaton 
who watch it at work daily, is this advertisement: "Bu;-, 
United Light & Railways 7 per Cent Prior Preferrec 
Stock and Keep This Shovel Moving." 

Proverbs XIl-19 

THE Philadelphia Rapid Transit Company was re
cently beset with an agitation on the part of thE 

local newspapers to do away with the skip-stop plan o1 
operation. The newspapers had carried the agitatior 
to extremes and were taking every possible opportunit~ 
to reflect discredit on the skip stop. Whenever an ac
cident occurred, for example, some such headline as thii 
was likely to appear: "Another Murder Caused by SkiI 
Stop." At the peak of the agitation, every car on thE 
system appeared one morning with a dash poster whicr 
had on it only the Bible reference in large letters. 
"Prov~rbs XII-19." 

The Bible verse reads as follows: 
"The lip of truth shall be established forever: 
but a lying tongue is but for a moment." 

The effect was almost· electrical. By noon probabl) 
2,000,000 people, a far greater audience than any news 
paper reached, had noticed and renoticed this peculiai 
dash sign and curiosity did the rest. One of the loca 
Bible Institute offices was besieged with telephone call! 
inquiring about the reference. 

The message of the poster was unassailable, and i: 
politely told the newspapers what they were doing with 
out calling them what they were. They apparently go1 
the point, for it is said that the agitation was sudden]) 
and completely dropped. 

Louisville Railway Wants Representatives 
in City's Associations 

THE Louisville (Ky.) Railway is placing men in th( 
various clubs, business organizations and associa

tions. This means that when any railway subject comei 
up for discussion in any one of these associations thE 
representative of the railway who is a member shoul< 
be able to place the case of the company properly befon 
its members. Officials and department managers of thE 
railway are now active in a large number of loca 
organizations, which of course is resulting in mon 

· friends for the company, and good will is the one thin£ 
the company needs. 

363.000 PAVINO SRICK 
1000 !OHS Of EXCAVATICH 
l300 TONS OViAN D 
6900 SACKS Of CEMEIIT 
4100CifOSOfID ·TIES 
160 JONS Wt,.. HSlllit.? 

s 
ALONE WILL GO FOR LABOR. 

Tlif ~CITY l<AJLWAY OOMP.IJ('( HAS scr;JfttD Tl,JS )I, t )..4', 
u,.TfD LIGHh PAll•AYS Cl)lj"'"" BE.:.IUSE rr BW lfS .• PAV!-· 
1EAWES NIT Oh LY i;v SOO, ,wi>!IOl'!MEITS Cl< n GM rN! Pl.tit 

AT LEFT, STEAM SHOVEL SPREADS THE l\1ESSAGE OF 7 PER CENT PRIOR PREFERRED STOCK. AT RIGHT, TRI-CITY RAILWAY 
OF IOWA BUILDS Gooo "\VILL AND A TRACK SUUJLTAXEOUSLY 
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Samuel Riddle, vice-president Louisville Railway, was 
recently elected a director of the Board of Trade. 

lever. It is driven through reduction gears from a 
friction wheel which operates on the rim of one of the 
car wheels. Provision is made for changing the chart 
in a convenient manner. 

Before the election, President Barnes sent a letter to 
eYery member of the Board of Trade calling attention 
to the nomination of Mr. Riddle. He explained that as 
a member of the directorate he would be in better posi
tion to understand the problems of the community. 

Mr. Mitten to Stand Four-Square 

THE familiar phrase, "Mitten Men and Manage
ment," is hereafter to include owners and public. 

The owners were recently added to this working com
bination, and the Philadelphia (Pa.) Rap.id Transit 
Company is now out to win the public. What the com
pany wants is intelligent interest on the part of the 
public.- This it will attempt to gain by inviting sugges
tions from car riders as to improvements in service and 
methods. Suggestion cards will be carried by conduc
tors, who are to write down criticisms or suggestions of 
the riders. In announcing the new plan, the following 
statement was made: 

Stop Guide for Electric Railway Cars 

1"HE Metropolitan Electric Tramway, Ltd., of Lon
don, England, is trying out a car road guide in one 

of its tramway cars. The indicator is manufactured 
by the Road Guides, Ltd., London, and is a box ar
rangement" of approximately 36 in. x 14 in. This con
tains a chart of the route being traveled by the car. 
1\1 id way along the glass dial is a pointer which indi
cates to the passenger the exact position of the car at 
all times. As the car moves along the chart unwinds 
itself from one spool to another. The moving chart 
has printed on it all the features of the journey, such 
as streets, compulsory stops, museums, places of busi
ness, etc. The top portion of the chart is used for 
advertising to announce current events and interesting 
news. 

The men and management for eleven years have been 
proving the value of working together. The stockholders 
by their recent vote and since by the use of suggestion 
cards, have come splendidly into line, thus completing three 
sides of the square which is emblematic of street railway 
perfection. 

Viewing our joint accomplishments, is it too much to 
hope that there may also be developed a spirit of public 
co-operation which shall complete the entire square-men, 
management, owners, public? Two indicators are used on each car, one on either 

side, so placed that the passengers _can see them quite 
comfortably. The indicatoi· is automatic and requires 
no adjustment except when the car diverges from a 
given route or when going in or out of service. It can 
be neutralized by moving a lever and can be set to 
an:r point on the route by turning another small hand 

To this end conductors should use their suggestion cards 
to report not only their own suggestions, which are the fruit 
of their observations and first-hand knowledge, but also 
those of their passengers, which are from the standpoint 
of those we are here to serve. . 

We have been keeping our eyes open to improvements 
to service with splendid results. Let's keep our ears open, 
that we may also have the advice of our car riders. 

Transformer and Busbar Stand
ards Adopted by Electric 

Power Club 

T HE Electric Power Club, the head
quarters of which are located in the 

Kirby Building, Cleveland, Ohio, held 
its regular fall meeting -at Grove Park 
Inn, Asheville, N. C., recently. 

Of the proceedings of particular in
terest in the electric railway field the 
following are the most important: 

Requirements for high-potential test 
guarantees applying to transformers 
having single-voltage; ratings from 
550 to 50,000 inclusive were adopted 
as follows: High-voltage winding to 
low voltage winding and core, maximum 
high voltage rating from 550 to 4,500 
volts, 10,000; above 4,500 to 50,000 
volts, twice the highest rated voltage 
of the high-voltage winding, plus 1,000 
volts; above 50,000 volts twice the nor
mal voltage of the circuit to which the 
low-voltage winding is connected, plus 
1,000 volts. 

BUSBAR RATINGS 

The club made some revisions of its 
rules on application and rating of bus
bars and connection bars. The standard 
now specifies that busbars shall be rated 
on a basis of temperature rise· instead 
of current density, and curves are 
given to cover the curren,t-carrying 
capacities of the usual sizes of copper 
buses. These show the reduction in 
permissible amperes per square inch 
with increase of number of laminations 
and with increased width of bar. The 

capacity of alternating current is, of 
course, much lower than that for direct 
current, on account of the "skin effect," 
etc. A contact pressure of 250 lb. per 
square inch is prescribed as a minimum 
in bolted or clamped connections, and 
all contact surfaces and connections 
are to be cleaned by sandpapering or 
other suitable means immediately be
fore bolting. The maximum tempera
ture for proper buses is specified at 
70 deg. C. in general, or 80 deg. under 
specified exceptional conditions. 

In addition to the above, standard 
voltage ratings of oil circuit breakers, 
together with standard interrupting 
capacities, were adopted. Up to 73,000 
volts oil circuit breakers and other 
switching equipment are to have ratings 
based on maximum values as follows: 
750, 2,500, 4,500, 7,500, 15,000, 25,000, 
37,000, 50,000 and. 73,000. A hove 73,000 
volts, the standard voltage ratings cor
responding to standard normal system 
voltages are specified as follows: 88,000, 
110,000, 132,000, 154,000 and 220,000. 

The standard interrupting capacities 
for oil circuit breakers are specified 
as follows, the· arc amperes and the 
rated voltage being given respectively 
in all cases: 3,200 amp., 4,500 volts; 
2,500 amp., 7,500 volts; 2,000 amp., 
15,000 volts; 3,000 amp., 15,000 volts; 
4,500 amp., 15,000 volts; 7,000 ·amp., 
15,000 volts; 10,000 amp., 15,000 volts; 
14,000 amp., 15,000 volts; 20,000 amp., 
15,000 volts; 30,000 amp., 15,000 volts; 
40,000 amp., 15,000 volts; 60,000 amp., 
15,000 volts. 

A number of definitions covering 
standard nomenclature for oil circuit 
breakers were also adopted. These will 
greatly assist in furthering clarity 
in specifications. 

Management and Administration 
Experts Meet 

A MEETING of the Taylor Society 
was held in New York City, Nov. 

22-24, beginning with an informal din
ner and the annual business meeting. 

Each of six public discussions was 
devoted to a particular topic, covered 
principally by presentation of cases. 
The topics were: The Organization and 
Management of a Medium-Sized Plant; 
Statistical Compilation-Some of lts 
Uses as a Function of Scientific Man
agement; Shaping Your Management 
to Meet Developing Industrial Condi
tions; Master Budget of Sales and 
Production; Reduction of Waste 
Through Research Studies in the Op
erating Department of Retail Stores; 
Supervision of Personnel. 

Arkansas Association Meets 

T HE Arkansas Association of Pub
lic Utilities held its fifteenth an

nual meeting at Hot Springs National 
Park on Nov. 9. Seventy-five regis
tered members of the association at
tended. A feature of the ineetirig was 
an address by Ex-Governor Charles H. 
Brough on the development of the 
state. The convention was also ad-
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dressed, among others, by E. F. Wick
wire, Mansfield, Ohio. It was voted to 
hold the 1923 meeting at Pine Bluff. 
The following officers were elected: 
President, .S. A. Lane, general man
ager Bell Telephone Company of Ar
kansas, Little Rock; first vice-presi
dent, J. L. Lorgino, Pine Bluff; second 
vice-president, Arthur E. Main, Mam
moth Springs; secretary-treasurer, R. L. 
Brown, Little Rock, who was re-elected. 

Kentucky Association Meets 
on Dec. 12 

AS PREVIOUSLY announced in this 
paper, the Kentucky Association of 

Public Utilities will meet in Lexington 
on Dec. 12. The program includes a 
number of addresses on public rela
tions and allied topics, beginning with 
an address by President L. B. Herring
ton, vice-president Kentucky Utilities 
Company, Louisville. In the list of 
speakers are the names of James P. 
Barnes, president Louisville Railway; 
Samuel Insull, president Common
wealth Edison Company, Chicago; 
Dean F. Paul Anderson, University of 
Kentucky, and C. N. Manning, presi
dent Security Trust Company, Lexing
ton. The sessions will be held at the 
Phoenix Hotel and the University of 
Kentucky, and will probably be well 
attended, judging by the interest that 
was shown last year. 

Pacific Railway Club Admits 
Manufacturers 

AT ITS November, 1922, meeting the 
Pacific Railway Club adopted the 

recommendation of its board of gov
ernors and amended the club's consti
tution to admit supply men. This is 
done under the classification "Associate 
Membership," which includes persons 
not eligible for active membership but 
who are actively engaged in occupa
tions where they co-operate with men 
in railroad service for the advancement 
of the science of railroading and the 
best interests of the railroad profes
sion. Associate members wiJJ have all 
privileges except those of voting and 
holding office, and their dues are $3 
per year. 
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Dinner Committee Meets 

T HE first meeting of the mid-year 
conference special dinner committee 

was held in the office of the chairman, 
J. H. Hanna, in Washington, D. C., on 
Dec. 6. The general preliminaries 
were gone over. It was decided to hold 
the meeting and banquet at the Wil
lard Hotel on Friday, Feb. 16, where 
there is available a meeting room 
which will seat 500 and a fine new 
banquet hall which will provide for 
800. The price of the dinner tickets 
was set at $10, and tentative plans for 
music, entertainment, decorations and 
a separate dinner party for the ladies 
were agreed upon. 

Those present were Chairman 
Hanna, Secretary J. W. Welsh, H. B. 
Flowers, C. C. Peirce, W. F. Ham, 
Harry L. Brown and J. N. Shannahan, 
chairman of the meetings and subjects 
committee, which has general charge of 
the mid-year conference. 

Advertising to the Automobile 
Owner 

T HE advertising section of the 
American E lectric Railway Associ

ation has just gotten out fifteen 
publicity cards for use in newspapers 
and directed at the automobile owner. 
The text of each is that he would do 
much better to store his car in the 
garage until next April and depend on 
the electric car for his transportation. 

The cards are of uniform size, 2 in. 
x 6 in., or suitable to use in a daily 
newspaper column, and the association 
is prepared to furnish mats for these 
cuts without charge to member com
panies. The drawings are designed so 
that it is possible to mortise out room 
enough at the bottom of most of them 
for the company's name, if desired. It 
is suggested, however, that the "ads" 
had better be run without signature. 
A few of these are reproduced. 

:next summer yOllcan 
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Pamphlets Issued 

T HE American Electric Railway 
Association has recently sent to 

member companies five printed ad
dresses or reports in pamphlet form. 
One is the address of President. Jack
son at the annual convention .of Na
tional Association of Railway and Util
ities Commissioners in Detroit, Nov. 
14. The second is the report of the 
committee on motor vehicle transporta
tion, presented at the same convention. 
Two others are papers or reports pre
sented at the recent Chicago conven
tion; one the report of the committee 
on uniform motor vehicle regulation, 
the other the paper on the preparation 
and administration of a budget, read 
before the Accountants' Association by 
Harry A. Snow. The fifth pamphlet 
is a reprint of an address on the respon
sibility for the cost of paving read by 
A. T. Davison, Third Avenue Railway 
System, before the Engineers' Club of 
Philadelphia. This reprint is distrib
uted with the compliments of the Third 
A venue Railway. 

Distribution of 1922 
"Proceedings" 

IT IS expected that the 1922 Proceed
ings will be available for distribution 

on or about Jan. 1, covering the Ameri
can and the four affiliated associations. 
In view of the fact, however, that the 
manufacturer members, as a rule, do 
not care to receive the Proceedings of 
the Accountants, the Claims and the 
Transportation & Traffic Associations, 
only the American and Engineering 
Association Proceedings will be sent 
them unless they specifically request 
the others. Railway members will 
receive one copy of the Proceedings of 
each association and individual mem
bers will receive copies of the Proceed
ings of the association with which they 
are respectively affiliated. 
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Arrests and Convictions in Buffalo 
-No Results from Fare 

Conference 
Ernest J. Jaggard, president of the 

Buffalo Jitney Owners' Association, 
charged with conspiring with officials of 
the Manhattan Transit Company of 
New York to evade the transportation 
corporation law in the operation of jit
neys in Buffalo, was found guilty by 
a jury in City Court and was fined 
$100. After the conviction he resigned 
from the organization. Joseph H. 
Hoadley of New York, president of the 
~Ianhattan Company, was discharged 
in City Court following a trial on a 
charge of conspiracy growing out of 
the same case. The prosecution failed 
to show any criminal intent. Henry D. 
Chapin of New York, vice-president 
of the Selden Motor Truck Company, 
Rochester, and the company's New York 
manager, also was discharged after trial 
on a conspiracy charge. It was ,not 
proved that Chapin was an official of 
the Manhattan Transit Company. 

The trial and conviction of Jaggar<l 
is the result of evidence obtained by 
the International Railway, Buffalo, in 
connection with its intensive campaign 
to rid the city of jitneys which are 
running in defiance of court injunctions 
and the state law. It is estimated 
by officials of the International in 
charge of the jitney service investiga
tion that close to 2,500 jitneys are 
operating daily over scheduled routes 
in the city of Buffalo. Many officials 
of the claims department of the Phila
delphia Rapid Transit Company, Phila
delphia, have been detailed to the work 
of getting evidence and checking jitney 
drivers throughout the city. Arrests 
are being made daily but nominal fines 
are being imposed by the City Court 
judges. Few are getting penitentiary 
sentences, except in contempt of court 
cases and the evidence in these cases is 
exceptionally difficult to obtain. 

The police guard has been withdrawn 
from all local and interurban cars on 
the lines of the International Railway 
with the exception of the "owl cars" 
on the local lines in Buffalo. Police 
authorities stated that the emergency 
now has passed and there is no more 
clanger of rioting although loyal em
ployees of the company are being 
assaulted, dragged off their cars and 
stripped of their clothing every few 
clays. Cars also are being stoned in 
outlying sections of the city. 

As a result of a conference held in 
the Mayor's· office it was disclosed that 
the law covering public utilities pro
hibits a charge for transfers. The 
Mayor had proposed to the lnter
na tional the restoration of the 5-cent 
fare and a 1-cent transfer. Among 
those who attended the conference on 

PERSONAL MENTION 
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behalf of the International were Thomas 
E. Mitten of Philadelphia, chairman of 
the board of the International; Herbert 
G. Tulley, president, and Edgar J. 
Dickson, vice-president in charge of 
operation. Mr. Mitten promised to 
present a new plan on or before Jan. 10. 

The conference was the second- of a 
series between three members of the 
City Council and three representatives 
of the International. It was productive 
of no results although it continued 
almost all day. Officials of the Inter
national were asked by the Mayor to 
drop the prosecution of jitney drivers 
but this was flatly rejected. The con
ference was behind closed doors. The 
Socialist member of the City Council 
is making a fight to have the negotia
tions in the open. 

Resolution Adopted for Investiga
tion of Return to Five-Cent Fare 

Crops have started to mature from 
the seed sown at the election in Novem
ber, so far as the Schenectady situation 
is concerned. With Mayor George R. 
Lunn of Schenectady, elected Lieuten
ant-Governor on the Democratic ticket, 
having decided to continue to hold the 
office of Mayor also, the Common Coun
cil of Schenectady on Dec. 4 passed a 
resolution without a dissenting vote to 
make a searching investigation of the 
feasibility of abolishing the 7-cent fare 
granted by the Public Service Commis
sion and restoring the 5-cent limit con
tained in franchises under which the 
railway lines are operated. 

The resolution was presented by 
Alderman Frank X. Shay, president 
pro-tern. He preceded presentation of 
the resolution with a brief review of 
the Council investigations and of legis
lation in May, 1920, at the time Edward 
M. Bemis was employed by the city to 
investigate the advisability of allowing 
the company an increase in fare from 
6 to 7 cents to permit it pay increased 
wages. 

The resolution provides for an imme
diate investigation by the Council and 
will include, in addition to the fare 
question, inquiry into the safety and 
convenience of one-man cars and the 
adequacy of the service. 

"The great probability of legislative 
action soon after Jan. 1, restoring 
power to the Common Council and the 
city authorities to compel compliance 
with franchise provisions," is the rea
son given in the resolution for the 
immediate action. 

Thus time is apparently being seized 
by the forelock, for in the event that 
the public service commission law is 
amended to confer regulatory power 
upon municipalities, Schenectady will 
be ready and waiting so far as street 
railway regulation is concerned. 

Arbitrators for Rental 
Issue Named 

An arbitration board has been named 
to decide the rate of rentals to be paid 
to the city of Detroit by the Detroit 
(Mich.) United Railway for the use 
of the city-owned tracks by the corpora
tion's interurban cars. The arbitration 
proceedings will be confined to the ques
tion of rentals alone and will not include 
the several points which the Detroit 
United Railway officials had desired 
arbitrated. 

Professor Henry E. Riggs of the 
University of Michigan has been named 
by the Detroit United Railway as its 
representative; H. M. Gould, electrical 
engineer of the Department of Street 
Railways, will represent the city and 
William E. Davis of Cleveland, Ohio, 
has been agreed upon by the first 
named arbitrators as the third man to 
complete the board. 

Elliott G. Stevenson, president of the 
Detroit United Railway, had announced 
that the company would contend that 
the same board of arbitrators should 
decide a number of other questions, 
including the matter of the amount the 
city should pay to the company for a 
quantity of miscellaneous equipment 
taken over by the city on May 15, last, 
when the city purchased the company's 
lines and equipment. 

Another point which the company 
contended should be settled at the same 
time concerned the differences over the 
day-to-day agreement under which the 
city operated cars over certain of the 
company's lines prior to May 15. 

Investigation to Be Resumed 
Mayor George P. Carrel's Street Rail

road Committee ,of Cincinnati, Ohio, 
will resume its investigation into the 
affairs of the Cincinnati Traction Com
pany and its affiliated corporations, 
while awaiting a definite report from 
the conference committee of the trac
tion company and the Cincinnati Street 
Railway on negotiations between them 
for a financial reorganization, of the 
former company. 

This point was one decided upon by 
the Mayor's committee on Dec. 1, after 
representatives of the two companies, 
meeting with the Mayor and his com
mittee, had asked for further time. 
The hearings of the Mayor's com
mittee will ,be resumed on Monday, 
Dec. 11. 

Walter A. Draper, vice-president of 
the Cincinnati Traction Company, ex
pressing himself at the meeting, said 
he felt confident it would be possible 
to inform the committee definitely "be
fore the end of this year" whether an 
agreement between the two companies 
is possible. 
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Boston l\Iust Pay Traction Deficit 
United States Supreme C-0urt Rules City Is Liable for Assessment to :\leet Costs 

of Public Operation-City Contended $2,000,000 Depreciation 
and $2,000,000 :\laintenance Charges Were E xcessh·e 

T HE taxpayers of Boston must pay 
the $4,000,000 deficit from the 1919 

operation of the Boston EleTilted Rail
way, including the city-owned subways 
and other traction properties. This in 
effect is the ruling of the United States 
Supreme Court in the case decided by 
it on Dec. 5 against the city in its suit 
against State Treasurer James Jackson 
and the trustees of the railway to test 
the legality of nn assessment under the 
special net of 1918 to meet the deficit. 
The case wns up on an nppenl from the 
::Uassnchusetts Supreme Judicial Court. 
which had reYersed the decision of the 
court below in favor of the city. The 
United States Supreme Court affirmed 
the ruling of the Massachusetts Su
preme Court, the decision being handed 
down by Chief Justice Taft. 

Chief Justice Taft, in delivering the 
opinion, said: 

This Is a writ of error to a de<:-~ of the 
Supreme Judieial Court of .:\las..«achusetts 
sust&lning a demurrer to a bill In equity 
against the treasurer and N'E'E'lver ~era! 
of the Common"·ealth of lrassachusett..<s,. the 
Boston Ele\"att.'d Rall"-ay and the trustees 
who are O!M'rllting the rall""tlY under a. 
spedal statute of the Common1'-ealth. and 
dlsmli'Sln~ the bill for "·ant of equity. the 
defendants not "·fshl~ to plead further. 
It no"· comes before us on a motion by the 
Attorne>· C'rt>neral of .llas..«achusetts to dl;;
ml,ss or afflm1. 

The ca:re as made bV" the bill ls an lm
peAehment of the ,-alidity of the special 
aet of l!llS. By af:'ts ot 190:! and Hill the 
dty of B<.-.;,ton \\'"llS gi\"en power to con
struct and did constr1.1N sub,..-ays 11.nd tun
nels at a c-ost of $31.000.CIOO and by the 
s.,me Anthoriti'-"S lea:!ted thes.> and also 
others built b)· it under e-arller statutes 
to the Boston Ele,-ated Rallway for & fixed 
rental until July l, 1~36, and the whole 
property and Its ttnts and proftts are by 
the e:,;press terms of the statute held by the 
dty. •in its prh-ate or proprietary cap.'\clty, 
for Its own property," ne\"er to be taken 
b)· the commonwealth e:,;cept upon payment 
of just compen.,'\tlon. The rall"-:>.Y i;ot 
Int,, fin:meial difficulty. It s~ed the resi
dents of Roston and other to"·ru; of the 
romn1on"-ealth. 

• .\c-r ro Rll.n;n. THJil SITC.&.TIOX 

The G,meral C'ourt In the public lntettst 
passed the spedal aN or l!llS to relleYe 
the situation. In general. the af:'t pro\"lded 
for the api,olntment of trustees ,..ho "·ere 
h> take the rail"·~· ,,ut of the hands of 
the eompan)· and operate it undol'r the leases 
to the CCllnpany b)· the city of Boston on 
condition that the stockholders of the rall
Wa)· accepted the proYi;oion" of tbe aet. 

Theo-~ pn";de for the payment of din
dends on the stock of the eomp:lll)·, the 
N-\'8;lr 11111<\ n\&lntenan.,., of the railu-a.J,·. the 
r.using of $3,000.000 b)· the eomp.any for 
the hnpnwol'mol'nt of the property and a 
reser..-e fund. and the payment of any det1<-it 
in operntion out ot the tN-asm-y of the 
e,.,mmonwealth. 

If the commonwealth Is called upon to 
make payment:s. to meet delk!ts or diminu
tion of the n-serve f\md, s=h Rmounts are 
to be asses.."E'd upon the se,-er-al cities and 
to"·ns in whkh the railway operates. AS 
an additfon to the regular state tax. in 
proportion to the number of ~n.;; in ~id 
dties and to"-ns usin£; the sernee of the 
C'Omp.any at the time of the payment as 
detenulned by the trustees. The trustees 
are to tl:x the fares to mh"t the cost ot sen-
Ice. ln<"luding tiu:e:s. rentals and lntere;;t ('D 

the indebtedness of the company. fixed dln
dends on the prefe~ stock, and ~ !M"r rent 
on the common stlX'k for two :re-ars. SI per 
C"<'nt for the ne:,;t two years and , per e-ent 
f-,r the remainder ot public operation. which 
Is for a period of ten years and thereafter. 
as the CX'mmonwe11lth shall determine. 

Tlt.t"S"n.ES TAK"£ C'H.'-RGE 

The company·s stockholders hanng ac-
e-epted the a,·t. the tn1Ste..-s h">Ok o,-er the 
po..,<>ess»n and O!M'ratlon of the railw-a,-. 

Tb..-,,· found the railway In bad repair nnd 
charged $!:.000,000 depreciation and $2,300,-
000 for maintenance and repair In the year 
1!119. This led to a deficit for that year 
of $!,000.000, although In pre\"lous years 
the company had not expended more than 
$100,000 a year on such account. The 
treasurer and receiver g,"neral under the 
act of 191S paid U1e deficit out of the 
treasun· of the eommonwealth and was 
about io include the same in the state 
taxes to be collected by the city of B!)S· 
ton and the other towns through which 
the rail"·~· runs In the proportion fixed 
b)· the act. The object of the bill was to 
pre,·ent this le,")· and collection and further 
p~ings untler the act. 

The moUon to di;;mi,;;s Is urged. first. 
on the ground that Charles L. Burrill as 
trea.;,urer and receh·er g-eneral was the 
defendant In the original bill and that the 
present defendant, Jackson. his successor 
iu office. has been substituted without legal 
sanction. The substitution took pince in 
the Supreme Judicial Court of :\Iassachu
setts before that court considered the ease 
on its merits and in the eourt·s opinion 
the obje<:-tlon to the substitution ...-as noted 
and overruled. This settles conclush·ely 
so far as we are concernec that the state 
la"· authorlz:ed the substitution. 

The serond ground urged for dismissal i.s 
that the tax for 191!1 sought to be enjoined 
h:!1.S been colleded from the ta.-.;payers of 
the cit,· b,· the city and p&ld o..-er to the 
treasurer ,,f the common\\·ealth so that the 
c11.Se here ~mes a moot one. The action 
of the state court upon such a matter 
relieves w from Its consideration. 

""lUT THE Sr~n; Dm 

HaYlng disposed thus of the ground pn'
sented for dismissing the ,n-it of error. \\-e 
come to the altemati..-e prayer for affirm
ane-e. The plalnttll'. In error comes to th!.;, 
court becau.se. a.s It says, the ;;,tatule of 
191S of the commonwealth, by ,.-hlch the 
trustees took over and are now O!M'rating 
the rall"-ays, Impairs the obligation of the 
contract of lease of Its property In the 
tunnel.;, and sub'l\-ay;; to the railroad and 
so ,;olate the contract clau.-.e of the fed
eral constitution. 

As to this and other eontentlons the 
opinion says: "·e are relien•d from full 
detailed consideration of these grounds 
urp.><l for revensal by the satisfacton· 
opinion of the :,upNme Judlclal Court In 
this case. 

"""hat the common\\~alth did was to help 
the p('(>ple of the town;; Y,hich the rall"·~
sern,d 'l\"hen the railway·~ t\nan<"eS thres t
ened its collspse. b,· takln~ oYer the les.se 
of the railway for a ,-a.Juable consideration. 
The la\\· pro,·lded for keeping the property 
In good repair and the payment of the 
rentals due the city. There ...-as nothing 
in the contract of a.<sSignment whleh in 
the slightest ,legree impaired the oblig'.'ltlon 
of the company to the city under the lease. 
Ind<'ed. It secured the performance of those 
obli!:llt ion., 

To the rontention that the contract was 
Impaired because the law took a""a)· or 
imp.,ired its beneficial interest In the prof
Its of the contract of lease and its property. 
the Supreme Judicial Court ot :\Isssachu
s.>tts Is: quoted as .;,aying that the ta.-.; ...-as 
r.ot impo.,<ed on Boe<ton in its proprietary 
capacity in which it bu!lt the sub'l\"&)-s and 
leased them. The ta:i:es were collected with 
state taxes to achieYe a state purpose and 
Boston in its publlc and political ch11.racter 
"·as a mere state ts:,; ag,ency for collection. 
The ta:,;p.ayel'$ were to be ealled upon to 
~ar the bnroen of the public purp..-.;,e of 
the state in funili,hin£; this important serr
lce of traru<portAtion In and ben<-~n the 
communities in ~hich they lh-ed. 

ST.&.n1 :\1.1.T Co:-."J'D 

In disposing of this objection we haYe 
in e.'fect disposed of those ob~lon;; to the 
act of UlS b:!l.sed on the fourteenth amend
ment. If the con.~titution and law;; of 
.:\ra.,->achusetts authorize the eommonw-ealth 
to operate a railway for the public benetlt. 
there u; nothing in the fourt"'E'nth amend
ment to Pf'?Yent. Xor Is there anything 
In ft pre,·enting the State from using the 
trost~s as a~nts to operate the railway 
And In soeh operation to determine the 
needed expenditures to eomply ...-ith the 
obli!:11.tlons of the lease or the requi~nts 
of adequate public S<!n-b. This ls delegat
ing to proper a_rents the decision of a 
proper a,lmlnlstrath·e polky In the man
a_s:.,,ment ot a state enterprise and the 

a~certalnment of facts pe<:'llliarl;r within 
their field of authorized action. 

In this conclusion we assume, as·did the 
Supreme Judicial Court. U1at the State may 
confer on one of Its sub-dl\"lslons like a 
city or town the prh-ate proprietary capac
ity by whkh It may acquire contract or 
property rights protected b)· the ft.'deral 
ronstitutlon against sub;;equent Impairment 
b,· Its creator, the State. \Ve do not wisb 
to be understood as accepting such assump. 
tion 8.5 an established rule. All we do 
not de<:-lde Is that eYen if the city of Bo:s
ton may lnYoke the eontract clause of the 
federal constitution to protect Its rights 
under the lease as against infringing legis-
1:\tlon b)· the common\\·ealth, the act of 
191S does not Infringe. 

As indicated in the Supreme Court 
decision the city of Boston, under legis
lative acts of 1902 and 1911, wa s gi.en 
pow-er to construct subways a nd tun
nels at a cost of $31,000,000, and leased 
these and others already built to the 
Boston Elevated Railway for a fixed 
rental until July 1, 1936. The railway 
got into financial difficulties during the 
war period, and the ;.\lassachm etts G€n
eral Assembly passed a special act in 
1918 to relie,e the situation by placing 
the railway properties under control of 
a board of fi.e trustees, the State to 
pay any operation deficit, and assess it 
against the communities sen-ed by the 
railway lines. 

The trustees declared a deficit o! 
$-l.000,000 for 1919, after charging up 
$2,000,000 for depreciation and $2,300.-
000 for maintenance and repair. The 
State paid the deficit, and was prepar• 
ing to assess it against Boston a nd 
other cities ser.-ed, when the ci ty 
brought suit to enjoin its collection. 
The city contended the depreciation 
charge was "e.'Ccessive. unreasonable, 
unnecessary and illegal,'" pointing out 
that the railway under pri\-ate control 
bsd charged off only $9S,OOO a year. To 
be assessed with this deficit, the city 
claimed, was a 'riolation of its lease to 
the railway. 

Rej ects ~lunicipal Offer 
The Xew Brunswick Power Company. 

controlling the electric lig-ht and power. 
electric railway and gas ;:;en-ices in St. 
John, X. B., has rejected the municipal 
offer of $2,5TI,65S for its plsnt and 
equipment. according to an announce
ment of ~ayor Fisher. This figure ws~ 
set by the Supreme Court as the nlue 
of the company's property in 1920. 

The pow-er company offered four al
ternative propositions: To sell the 
property to the city on a basis U> be 
determined bv arbitration; to arbitrate 
the rates to ·be charged; to elect 
members of the board of directors of 
the company on appointment by the 
city; or to sell the electric ligh: an.i 
power department to the city, retain• 
ing the street railway and gas de,>ar.• 
ments. 

The company's bonds are held largely 
in the United States. 

The Xew Brunswick Governmen: ap
pro,ed recently a contract between the 
Pro'rincial Electrical Power C-0mmis
sion and the city of S:. John for deE,
ery of hydro pow-er to the city from 
the )lusquash plant. The signs:ure of 
Lleutenant-Go.emor Pu~ley, who is 
n ;:;iting Xew York, remains to N! 
affixed to that contracL 
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Charles A. Coffin Foundation Set Up 
Gener al Electric Company Creates Fund of $400,000 in Honor of Its Founder to 

Provide Rewards for Its Employees and for Utility Companies 
and Aid for Education and Research 

By action of its board of directors, 
the General Electric Company has set 
aside a fund of $400,000, to be known 
as the "Charles A. Coffin Foundation," 
the income from which, amounting to 
approximately $20,000 per year, will be 
available for encouraging and reward
ing service in the electrical field by the 
award of prizes to the company's em
ployees and by giving recognition to 
lighting, power and railway companies 
for improvement in service to the pub
lic, fellowships to graduate students 
and funds for research work at techni
cal schools and colleges. 

The foundation will be controlled and 
administered by a foundation committee 
appointed by the board. This commit
tee, within the limits of the purposes 
for which the foundation is created, will 
have power to charge the conditions ap
plicable to the distribution of the fund 
and the amounts for each purpose. 

How THE INCO:.iE WILL BE USED 

The committee proposes to distribute 
the income of the foundation as fol
lows: 

annual!~· for fellowships to graduates ot 
American colleges and technical schools 
who, by the character of their work and on 
the recommendation of the faculty of the in
stitution where thev have studied, could 
with advantage continue their research 
work either here or· abroad ; or some por
tion or all of the fund may be used to 
further the research work at any ot the 
colleges or technical schools in the United 
States. The fields in which these fellow
ships and funds tor research work are to 
be awarded are: electricity, physics and 
phvsical chemistry. A committee appointed 
by· the foundation committee -will award 
such fello~ships and funds ror -research 
work with the advice and co-operation ot a 
committee of three, one to be appointed by 
each ot the following: National Academy 
of Sciences, American Institute ot Electri
cal Engineers and Society tor tile Promo
tion of Engineering Education. This com
mittee is to be known as the Charles A. 
Coffin fellowship and research fund com
mittee, and the fellowships are to be known 
as the Charles A. Coffin fellowships. The 
expenses of the committee are to be paid 
out of the income of the foundation. 

5. In each annual report of the General 
Electric Company a statement will be made 
of the awards under the Charles A. Coffin 
Foundation, and other publicity wUI be 
given to such awards. 

The board of directors of the Gen-, 
era] Electric Company has appointed as 
the Charles A. Coffin foundation com
mittee the following officers of the com
pany: A. W. Burchard, J. R. Lovejoy, 
E. W. Rice, Jr., Gerard Swope and 
0. D. Young. 

The advisory committee of the Gen
eral Electric Company will administer 
the fund within the organization of the 
General Electric Company. The fol-

lowing committees to administer the 
fund and to act with organizations out
side the General Electric Company have 
been appointed: 

Committee to co-operate with the Na- , 
tional Electric Light Association
A. H. Jackson, vice-president; J. R. 
Lovejoy, vice-president. 

Committee to co-operate with the 
American Electric Railway Association 
-J. G. Barry, vice-president; A. H. 
Jackson, vice-president. 

Committee to co-operate with the Na
tional Academy of Sciences, American 
Institute of Electrical Engineers and 
the Society for the Promotion of Engi
neering Education-E. W. Rice, Jr., 
honorary chairman; A. H. Jackson, 
vice-president; W. R. Whitney, director 
of research laboratory. 

Under date of Dec. 2, the president 
of the General Electric Company is
sued a letter in explanation of the 
Charles A. Coffin Foundation. This 
letter states that 1\lr. Coffin was the 
founder and creator of the General 
Electric Company, of which he has been 
the inspiration and leader for thirty 
years. As an expression of apprecia
tion of Mr. Coffin's great work not only 
for the General Electric Company but 
also for the entire electrical industry, 
and with the desire to make this appre
ciation enduring and constructive, as 
1\lr. Coffin's life and work have been, 
the board of directors of the General 
Electric Company created on bis retire
ment and now desire to announce "the 
Charles A. Coffin Foundation." 

1. Eleven thousand dollars In prizes for 
the most signal contributions by employ
ees of the General Electric Company toward 
the Increase of Its efficiency or progress in 
the electrical art. Particularly, the prizes 
are further to encourage suggestions from 
workmen. With each prize the company 
will give a certifl.cate of award. Foreman's 
prizes are to be awarded for the best de
partment, taking Into account its appear
ance, efficiency of operation and conditions 
which add to the better conduct ot the work 
and the welfare of the· emplo)·ees. Ali em
ployees ot the company, except executive 
officers, heads of departments, works man
agers, superintendents, district office man
agers and similar executives, are eligible 
for such prizes. In works where employees' 
repr~sentation has been adopted such repre
sentatives will co-operate with the prize 
committee in-awarding prizes. 

Home Rule Measures in Contemplation 

2. A gold medal, to be known as the 
Charles A. Coffin medal. will be awarded 
annually to the public utility operating com
panv within the United States which during 
the 'year has made the greatest contribution 
toward increasing the advantages ot the use 
of electric light afid power tor the conveni
ence and well-being ot the public and the 
benefit of the industry, The company re
ceiving the medal will also receive $1,000 
tor its employees' benefit or similar fund. 
A committee to be named by the National 
Electric Light Association and known as 
the Charles A. Coffin prize committee or the 
Xational Electric Light Association, which 
shall consist ot its president, the chairman 
ot its public pollcy committee and a third 
member nominate! by them~ will award this 
medal, acting with the advice aod co-opera
tion ot a committee appointed by the foun
dation committee. The expenses ot the 
committee are to be paid out of the Income 
of the !ounda tion. 

3. A gold medal, to be known as the 
Charles A. Coffin medal, wlll be awarded 
annually to the electric railway company 
within the United States which during the 
year ha.s made the greatest contribution 
Ioward increasing the advantages of elec
tric transportation tor the convenience and 
well-being of the public and the benefit of 
the Industry. The company receiving the 
medal wlll also receive $1.000 tor Its em
ployees' benefit or similar tund. 

A committee to be named by the Ameri
can Electric Railway Association and 
known as the Charles A. Coffin prize com
mittee ot the American Electric RaJlway 
Association, which shall consist ot Its presi
dent, the chairman ot the committee on 
policy and a third member nominated by 
them, will award this medal. acting with 
the advice and co-operation of a committee 
appointed by the foundation committee. 
The expenses ot the committee are to be 
pald out of the income of the foundation. 

4. Five thousand dollars is to be awarded 

Tentative Legislath-e Program for New York State Expected to Be Agreed Upon 
at Conference for "'hich Call Has Been Issued-

Program Expected to Be Put Through 

As the time approaches for the New 
York State Legislature to convene 
speculation is shaping itself over the 
question of what may be expected to 
happen. The• newly elected adminis
tration in New York State is Demo
cratic in its entirety with the excep
tion of the lower house of tbe Legis
lature. That body stands sixty-nine 
Democrats to eighty-one Republicans, 
with five of the Republican members 
from Greater New York who may rea
sonably be expected to vote with the 
Democrats on many matters of party 
policy. Besides this several up-state 
Republicans are pledged to radical 
measures. 

Had the election been a close one in
stead of a landslide, the lower house 
might reasonably be expected to exer
cise a check on the activities of the 
Senate and block many of the adminis
tration measures, but political leaders 
of both parties are inclined to believe 
that in the face of 400,000 majority the 
lower house will hardly assume to 
place itself in the position of blocking 
legislation for which in the final analy
sis the Democratic administration must 
assume responsibility. 

In the matter of public service com
mission legislation, measures are ex
pected to be introduced giving to 

municipalities -the regulation of public 
utilities located within their bounda
ries. This will probably mean that the 
present Public Service Commission will 
be permitted to continue to function as 
a state body, but that the part of the 
law will be eliminated which permits 
the commission to raise or lower a rate 
or charge regardless of the existence of 
any general or special law franchise or 
ordinance. The centralized power of 
the commission may also be lessened. 

In the electric railway field, to cite 
two instances, this would mean the 
restoration of 5-cent fare in the city 
of Troy, where ·a local franchise exists, 
and a similar fare in the city of Rens
selaer, wher~ there is a special statute 
to that effect which has never been re
pealed, except by inference. 

Should the change in the public 
service commissions law limit the reg
ulation by municipalities to those pub
lic service corporations wholly within 
their bounds, little jurisdiction would 
be exercised by such municipalities and 
a corporation so serving would be able 
to evade local and secure state regu
lation by simply building a spur into 
outlying territory. It is reasonable 
therefore to suppose, if the policy of 
local regulation is finally agreed to, 
that local authorities will be given the 
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power of regulation over public service 
corporations located principally within 
the boundaries of their localities. 

Such a program means the creation 
of cumbersome local administrative 
machinery with the ultimate cost to 
many localities greater than the bene
fits which may be expected to accrue. 
Still it seems to be the policy of the 
administration to go ahead with the 
plan "because the people voted for it." 
Certain it is that during the transitory 
period of a change from state to local 
regulation a perfect hodge-podge will 
exist with the chance remaining that 
the courts will declare the entire 
scheme incompatible with public inter
~sts. 

In the matter of labor legislation one 
of the first things which will be at
tempted is an amendment to the com
pensation law making insurance in the 
state fund exclusive except in the case 
of municipalities which may elect to 
become self-insurers. While such leg
islation will have the backing of the 
State Federation of Labor, the Lock
wood committee and the administra
tion a most bitter fight is anticipated 
before it is passed. The casualty and 
mutual companies now writing work
men's compensation insurance will in
sist--and not without a show of reason 
-that they receive an opportunity to 
effect a gradual withdrawal from busi
ness in order to protect their invest
ments and it is not altogether certain 
that the most radical propositions in 
this respect will eventually become part 
of the law. 

New Franchise Provisions 
in Vancouver 

Existing Franchise Amended in Many 
Particulars-New Arrangement 

Provides Bus for Operation 

After prolong.::d negotiations, a new 
:agreement has been made between the 
British Columbia Electric Railway and 
the city of Vancouver, amounting vir
tually to a new franchise. It amends 
the existing franchise, dated 1901, in 
several important respects, especially in 
providing for the continuance of the 
6-cent fare and for new motor bus 
routes. It further provides for a reduc
tion in lighting rates within the city 
limits from 6 cents to 5 cents a kilowatt
hour. 

The 6-cent fare charged in Vancouver 
has been the subject of negotiation and 
temporary measure for three and a half 
years. The last permit was due to 
expire on Dec. 15, by which time the 
city was to make a new agreement or 
the provincial government form a board 
of some nature to adjudicate the mat
ter. This is not the first time recently 
that a new franchise has been proposed. 
On two former occasions the City 
Council failed to come to any agreement 
and it was believed that no agreement 
could be found suitable to it. To the 
last, some members were inclined to 
put the agreement to the voters, but a 
declaration by the company that it 
would withdraw its concessions deterred 
-them. 

The provincial government has an
nounced its intention to pass an act 
providing for a board of arbitration 
to decide passenger rates of the British 
Columbia Electric Railway, but the new 
agreement with the city of Vancouver 
stipulates that both \Jarties shall not 
apply to such a board to modify its 
terms. 

The provisions of the new agreement 
briefly are these: 

The 6-cent fare within the city is 
continued for three years, at the end of 
which time the fare is to be decided by 
agreement or, failing that, by arbi
tration. 

The domestic lighting rate in Van
couver is to be reduced on Jan. 1, 1923, 
from 6 cents to 5 cents a kilowatt-hour. 

Where transportation is not ade
quately provided, the company is to 
operate buses, provided reasonable 
roadways are available. The unique 
feature of this proviso is that the city 
h to contribute toward any deficit in 
the operation of such lines. 

The company agrees to stand one
half the deficit on these lines up to the 
amount of $5,000. The remainder is 
to be deducted from the percentages 
paid to the city out of the gross annual 
receipts of the system. Only two lines 
are at present proposed, and it is likely 
under this arrangement that the city 
will scrutinize the possible traffic be
fore ordering the company to provide 
service. 

The company is to replace several 
portions of temporary track with per
manent track within one year, the cost 
being estimated at about $100,000. 

Several other clauses call for further 
contributions by the company for the 
maintenance of pavement between the 
car tracks. The company is required to 
provide granite blocks for each side of 
the rails, to pay to the city $5,000 for 
maintaining pavements and construct 
and maintain the sub-base between the 
tracks in future permanent construc
tion. 

Within the next five years the com
pany is to spend $250,000 in placing 
light and power wires underground. 

As the city of Vancouver is only a 
small portion of Greater Vancouver, 
with only two-thirds of the population 
of the greater city, this agreement 
affects only a part of the city system. 
But agreeemnts are in existence with 
the municpalities of South Vancouver. 
Point Grey and North Vancouver and 
the city of New Westminster which 
make fare permissions contemporaneous 
with those in the city of Vancouver. 
The commutation fare to the suburbs 
of Vancouver is 7 cents, and this will 
therefore remain until amended by the 
proposed provincial board. 

Vote Against Municipally Owned 
Bus System 

The proposition to establish a munic
ipally owned bus system in Pasadena, 
Calif., a bond issue for which was voted 
on at an election held on Dec. 5, failed 
by 800 votes to gain the two-thirds 
majority necessary to carry. The offi-

cial count was 5,555 yes and 3,930 no. 
The week prior to the election the 
Pacific Electric lines negotiated with 
the present operating bus lines to pur
chase their interests. This offer was 
acceptable to the bus operator. 

$101,410,000 Transit Proposal 
Philadelphia Mayor Presents Outline of 

Comprehensive High-Speed Line
Program for P. R. T. Company 

A comprehensive high-speed system, 
involving, in addition to the Broad 
Street subway, two elevated roads, was 
outlined on Nov. 5 by Mayor Moore of 
Philadelphia in a letter to Thomas E. 
Mitten, president of the Philadelphia 
Rapid Transit Company. The cost of 
constructing and equipping the system 
is placed at $101,410,000. 

The Mayor's letter to .Mr. Mitten 
embodied the following links in a high
speed program: 

l. The Broad Street suh,..:ay propooltlon. 
,sub,livl<led lnlo five sections, comprislt 1, a 
rour-track subway from Christi.an Str.--,t 
10 the polnt where the railroad. track3 tun
nel beneath Broad Street ju,;t ~outh of 
Hwttlng Park Avenue, and a two-track 
suoway rrom Hunting Park Aveuue to Ol
ney Avenue and l'rom Christia.n Str<'el to 
Leag,ue island. 

2. Con~tructlon of an elevated) road ,.,.. 
lendlug westward from Broad on Christian 
Street, thence over Gray•s Ferry. Avenu,• to 
"·oodland A,·enue and up \\·oodland AY<•
nue to dt.y line. 

3. An elevated road from the inJl"r~eclion 
of Germanto-.-u Avenue with Bz:oa:.d Street. 
north on Germantown Avenue as. far a,; 
Chelten Avenue. 

The· Mayor in replying to Mr. Mit
ten's. request for s9ecific information as 
to cost and probable date of completion, 
said he was prepared to begin work on 
the first section of the Broad Street 
subway, running from City Hall to 
Hunting Park Avenue, on March I, and 
that ii money is made available for the 
purpose, he would begin work at the 
same time on the lower four-track sec
tion, from City Hall to Christian Street. 

Director Twining in a letter to the 
Mayor said he saw no reason why the 
four-track portion of the Broad Street 
tube, the two-track strip up to Wyo
ming Avenue and the three-track ele
vated running out Christian Street and 
down Woodland Avenue as far as 
Forty-ninth Street couldn't be finished 
by July 1, 1926. 

The Mayor also said he thought those 
portions of the high-speed program 
could be equipped and placed in opera
tion in 1926, while the remainder could 
be finished as soon as possible and tied 
in with the completed portions as the 
sections became available. Construc
tion and equipment of the Broad Street 
subway from Christian Street to Wyo
ming Avenue, with the feeding elevated 
line extending as far as Forty-ninth 
Street and Woodland Avenue, would 
cost $66,920,000, and that is the esti
mated sum upon which the Philadelphia 
Rapid Transit Company would have to 
pay a return at the time operation 
was begun of the subway-elevated. 

The Mayor announced he was pre
pared to discuss an operating lease with 
Mr. Mitten at once, but he evinced a 
determination to begin constr.uction any
how of the North Broad Street end 
of the road on March 1, 1923. 
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Financial and Corporate 

Operating Income Increases 
Eleven l\lonths Operation in Bridgeport 

Shows Net Income of $119,450-
No Provision for Stockholders 

Results of the Connecticut Company's 
operation in Bridgeport from Nov. 20, 
1921, to Nov. I , 1922, show that the 
5-cent fare with restricted jitney service 
is increasing the trolley fund and is 
apparently a better investment than 
the IO-cent rate with unrestricted jit
ney competition. The company is now 
meeting operating expenses and taxes. 
Figures for the eleven months operation 
were recently compiled by Edward 
Field, auditor for the commission, from 
the books of the Connecticut Company. 

Although the company shows a gain 
in its operating income no provision 
is made for depreciation nor a return 
to the stockholders on the investment. 
When the commission fixed an appraisal 
of the Bridgeport division an amount 
of $63,700 was decided upon as a fair 
monthly return if the division was oper
ated by an independent company with 
private stockholders. For the entire 
period represented in the accompanying 
table this would make a fair return of 
$724,059. As a matter of fact, it will 
be noted from the figures that the 
Bridgeport division suffered a deficit 
for the eleven months period of $605,618 
after allowing for the return on 
property. 

Since Nov. 20, 1921, the Bridgeport 
division of the Connecticut Company 
has been operated as a separate under
taking. At that time the commission 
ordered a test period of ninety days 
to continue until changed by the com
m1ss10n. The commission has not yet 
ordered any change. 

It is noted in the figures shown that 
for the first two months the operating 
income was a deficit, but. that there
after, except in the month of October 
of this year, the company was able to 
meet expenses. The net income for the 
eleven months period amounted to 
$119,450. This profit in operation, it 
was brought out by the commission 
and the Connecticut Company, had been 
made with continued jitney competition 
and that Bridgeport was the only city 
in the state where jitneys were still 
allowed to operate independently of the 
Connecticut Company. 

~()\" . . 
l >t•r .... . 
.Ja n ... . 
Frb .... . 
\larcla .. 
\oril . 
\lav 
Junf" 
July . 
\ug. 

:-,:ppf ., . 
Oct. ... 

Passenger 
R evenu<' 
$ 5 (, 192 

161 .619 
159,945 
142,306 
159,075 
153,437 
I 59,786 
153,046 
175,134 
171,002 
159,903 
(53,955 

Other 
Revenuf" 

$ 1, 71 9 
4,855 
4,960 
4,089 
5, (58 
5,376 
5,014 
5,486 
5,388 
5,455 
5,249 
5,710 

An absorption of the jitney lines by 
the Connecticut Company has been sug
gested as a solution of the transporta
tion problem in Bridgeport under a 
purchase arrangement with the present 
owners and company operation of bus 
lines to supplement existing railway 
lines. It is said that some company 
officials believe that a ·5-cent fare in 
Bridgeport would be successful f1·om the 
point of view of return provided jitneys 
would be eliminated on parallel lines 
and service rearranged to cover terri
tory now covered by both trolleys and 
jitneys. 

Richard T. Higgins, head of the util
ities board, stated that no immediate 
change in the Bridgeport situation was 
contemplated. He said that the com
mission had made a study of the Bridge
port case and that numerous details 
had occupied the attention of that body 
and resulted in a continuance of the 
trial of the radial 5-cent fare. 

Protests Higher Assessment 
A delegation representing the Louis

ville (Ky.) Railway appeared before 
the Board of Equalization on city tax 
matters at the City Hall recently and 
launched a protest against an increase 
in figures for assessment of company 
property. This year City Assessor 
E. E. Bristow placed the net franchise 
and property valuation of the s:ompany 
at a tentative figure of $18,000,000, as 
against $10,000,000 last year. The com
pany holds that new improvements 
do not justify any such increase in 
assessment figures. 

The company also held that with an 
increased assessment increased taxation 
would make it impossible for th~ com
pany to make the profits allowed in its 
contract with the city, which would 
fores an increase in fare, under the 
contract agreement, in course of time, 
as it would represent increased operat
ing cost and prevent the barometer 
fund from growing. 

General opinion is that final figures 
will not be much higher than those of 
last year. The Board of Equalization 
took the matter under advisement. 

Representing the company at the 
conference were Attorneys Churchill 
Humphrey and Ed Humphrey, Pres
ident James P. Barnes of the compa-ny 
and Auditor Frank Belleville. 

OJ)(' rating Net Operating 
Total E xpe nse!!- Revenue 

$52,911 $ 59,679 *$ 6, 768 
166,475 177,216 • 10.74 1 
164,905 146.665 18,240 
146,396 130,849 I 5,546 
164,233 (43,326 20,906 
158,813 (36,342 22, 47 1 
164,800 143,173 21,627 
158,532 137,082 21.450 
180,523 143,384 37, 138 
176,458 148,385 28,072 
165,153 146,843 18,309 
I 59,666 167,169 *7,503 

'" Directors Ratify Sale 
Rochester & Syracuse Purchases Em• 

pire Railroad Stock-Application 
to Go Before Commission 

The control of the Empire State Rail
road Corporation was recently pur
chased by the Rochester & Syracuse 
Railroad Company, Inc., after the 
board of directors of the latter cor
poration held ·a special meeting to ratify 
a contract entered into on Nov. 20 by 
representatives of the two railway in
terests. 

The Rochester & Syracuse line ac
quired control of the Empire State by 
purchasing approximately 20,000 of its 
29,500 shares of stock. Officers of the 
Rochester & Syracuse road declined to 
disclose the purchase price. 

An application for approval of the 
purchase will be filed immediately with 
the Public Service Commission a t 
Albany, and the sanction of that body 
is expected by the first of the year, due 
t o the benefits both electric roads will 
derive through reductions of operating 
costs to be obtained by placing both 
lines under one management. 

Properties acquired by the Rochester 
& Syracuse line are: Syracuse to 
Oswego interurban electric road; 
Oswego city lines; Auburn and Port 
Byron interurban line and branch lines 
in Auburn. 

Although the Rochester & Syracuse 
and Empire State lines will retain their 
present identities, they will be under 
one management. The Rochester road 
is being operated by Peck-Shannahan
Cherry, Inc., with active management 
in the hands of Talmadge C. Cherry, 
first vice-president and general man
ager. The same organization will 
assume management of tne Empire 
State Railroad, which will give up its 
present offices and .the two roads will be 
combined in the present Rochester & 
Syracuse offices in the Syracuse Savings 
Bank building. 

Directors expressed confidence that 
the material reduction in operating· 
costs due to joint operation, to be effec
tive as soon as the Public Service Com
mission approves the purchase of the 
Empire State road, will result in the 
class B preferred stock of that line 

...-eaching a dividend paying basis. The 
B stock of the Empire State road has 
paid no dividend to date, while the 
Rochester & Syracuse line has paid 4 
per cent on its preferred stock for two 
years. 

The Rochester & Syracuse Railroad 
was organized several years ago. When 

Operating R eturn on Gain or 
Taxep l ncom<' Property Less 
$2,85 I *$ 9,6 19 $23,358 $32,978 
8,273 • 19,015 63,700 * 82,715 
4.947 13,293 63,700 *50,4066 
4,391 11,154 63,700 • 52,545 
4,927 15,979 63,700 * 47,720 
4,764 17,706 63,700 * 45,993 
4,944 16,683 63,700 * 47,016 
4,755 16,694 63,700 • 47,005 
5,4 I 5 31,722 63,700 * 31,977 
5,293 22.779 63,700 * 40,920 
4.954 I 3,355 63,700 • 50,344 
4,789 * I 2,293 63,700 * 75,993 

Total, .. $1,800,406 $59,463 $1,859,870 $ 1,680,120 $178, 750 $60,309 $ 119,450 $724,058 *$605,618 

*lndirate• deficit. 
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the Empire United went into the hands 
of recei-&"ers on Nov. 1, 1915, holders of 
bonds issued on the mortgage covering 
the unit from Syracuse to Rochester 
organized a bondholders' protective com
mittee. Mr. Loasby was chairman and 
Mr. Settle and Mr. Harvey were the 
other members. Mr. Cowie served in 
the capacity as counsel for the com
mittee. 

When the mortgage was foreclosed, 
the protective committee bid in the 
Rochester line for approximately 
$1,000,000. The Rochester & Syracuse 
Railroad Company, Inc., was then or
ganized, and in the recapitalization the 
corporation issued $2,500,000 in bonds; 
$2,500,000 in preferred and $1,500,000 
in common stock. 

Arthur W. Loasby was the first presi
dent of the reorganized corporation. 
When Mr. Loasby accepted the position 
as a vice-president of the Equitable 
Trust Company of New York, of which 
he is now senior vice-president, Mr. 
Cowie. was elected president of the 
Rochester & Syracuse road. Mr. 
Cherry has held the office of first vice
president and general manager since 
the reorganization in 1915. Mr. Chase, 
president of the First Trust & Deposit. 
Company, is second vice-president. 

Another bondholders' committee made 
up of persons interested in the Beebe 
enterprises bid in the units now in
cluded in the Empire State Railroad 
Corporation, which is now managed by 
Ford, Bacon & Davis of New York, with 
J. C. Nelson as president. The road 
has $2,750,000 worth of bonds outstand
ing. It also has 2,500 shares of A pre
f erred stock, par value $250,000; 12,500 
shares B preferred, par value $1,250,000, 
and 14,500 shares of common stock with 
a $1,450,000 par value. 

First Report Since 1914 
Submitted 

The eighth annual report of the 
board of directors of the Mexico Tram
ways, Mexico City, Mexico, has· been 
submitted to the shareholders with an 
appendix report by G. R. G. Conway, 
managing director, on the company's 
operations and undertakings· for the 
year 1921. This is the first report 
since 1914. At that time conditions in 
Mexico were disturbed. Upon their 
growing worse the tramways was seized 
by the government, which continued to 
operate them until May, 1919, when the 
property was returned to the company 
in a very run-down condition. 

The gross earnings for 1921 amounted 
to $13,075,291 (pesos), an increase over 
the year 1920 of $2,069,160 (pesos). 
The net earnings after allowing' for 
taxes and depreciation were $2,335,436 
(pesos), an increase of $681,844 (pesos) 
over the previous year. The report 
makes mention of the "unorganized 
competition" which had to be encoun
tered owing to the introduction of small 
"camiones" (jitneys), which number 
about 1,550, operating daily and cai:ry
ing approximately 132,000 passengers 
per day. 

The report says· that in considering 

the operating results for the year 1921 
the special condition under which the 
company had been operating must be 
taken into account, and particularly 
those which obtained when the proper
ties were returned to the company in 
May, 1919, after having been adminis
tered by the Mexican Government since 
Oct. 12, 1914. The run-down condition 
of the property will continue to affect 
the net earnings of the company even 
for the next few years. Since the 
return of the property wages have been 
increased nearly 100 per cent, with an 
increase in the number of employees, 
chiefly in the traffic department. 

However, in the opm10n of the 
managing director, the company's prop
erty is now in good condition, since 
the most urgent and necessary recon
structions have been carried out. He 
added that maintenance expense would 
probably continue high, as much had to 
be accomplished during the next few 
years. 

I. R. T. Doing Well on Basis 
of Readjustment 

If the Interborough-Manh11ttan read
justment plan had been effective during 
the year ended June 30 last the Inter
borough Rapid Transit Company, New 
York, N. Y., would have shown a bal
ance of $4,011,523 instead of a deficit 
of more than $2,000,000, according to 
information presented on Dec. 5 by 
Frank Hedley, its president and gen
eral manager, in a letter to the bond
holders' and noteholders' committee. 

Mr. Hedley stated that the company 
under the terms of the agreement was 
about t6 issue $34,330,000 ten-year 
secured convertible 7 per cent notes to 
retire and refund 90 per cent of the 
outstanding three-year issue. His com
ment was that under the new plan the 
company's fixed charges had been ma
terially reduced. He showed the effect 
of the plan graphically by deducting 
from the known results of operation for 
the last fiscal year the interest (but 
not sinking fund) on the I. R. T. bonds, 
the interest on the new I. R. T. notes 
and on the Manhattan Railway bonds. 
Such a statement follows: 

YEAR ENDED JUNE 30. 1922 
Operating revenues ........... $53,540,859 
Operating expenses, etc ....•... 37,557,965 

Operating Income ........... $15,9§~.8~4 
Non-operating Income . . . . . . . . . 6a2,8, 5 

Gross Income ............... $16,635,769 
Interest on I. R. T. lnnds, new · 

notes and lllanh:,.itan Rall-
way bonds ................ 12,624,246 

Balance ......•.....•..•.... $4,011,523 

Mr. Hedley said that 1923 results 
should be at least as favorable as those 
indicated for 1922 in the table he pre
sented. 

The letter continues: 
In view of the substantial Increase In 

the number of passengers carried on the 
system during the first five months of the 
fiscal year and also because of the greater 
economics of operation which are being 
obtained. there Is every reason to believe 
that the actual results for the fiscal year 
ending June 30. 1923, will be at least as 
favorable as those Indicated In the table 
above. 

Planning to Operate Recently 
Sold Line 

Following a mass meeting at ,veaver
ville, N. C., efforts are being made to 
form a stock company to take over and 
operate ,the Asheville & East Tennessee 
Railway Company, an electric line ex
tending from Asheville to Weaverville. 
The road was sold on Nov. 28 by receiv
ers to S. Sternberg of Asheville and 
service wai; suspended the next day. 
Mr. Sternberg paid $19,000 for the 
property and is offering it to the pro
posed new company for $20,000. He 
has given an option on the property 
until Dec. 11. 

If the new company fails to raise 
the desired amount and the plan fails 
the road will be junked. The road 
made money above operating expenses 
during the receivership, according to 
J. S. Coleman, receiver. If the new 
plans are completed the offices of the 
road will be moved from Asheville to 
Weaverville• and the cars will not be 
run into the center of Asheville, but 
only to Grass, a suburb of Asheville, 
which has the city car service. 

Securities at Auction 
Electric railway securities sold by 

Adrian H. Muller & Company on Dec. 6 
at the Public Auction Room, 14 Vesey 
Street, New York, were as follows: 

$7,000 Second A venue Railroad first 
consolidated mortgage 5 per cent bonds, 
due 1948, Guaranty Trust Company cer
tificates of deposit, U per cent. 

$59,000 Dry Dock, East Broadway & 
Battery Railroad registered refunding 
mortgage income gold bonds, series C, 
due 1950, with $10 scrip, $300 lot. 

$24,000 Denver Tramway Terminal 
Company thirty-year 5 per cent bonds, 
due December, 1933, 85 per cent. 

Financial 
News Notes 

Property Valued.-In the report of 
Engineer A. E. · K. Bunnell of the 
Toronto Transportation Commission 
the valuation of the London (Ont.) 
Street Railway is fixed at $1,000,000. 
The report says that this figure refers 
to its physical value. 

Hearing Postponed.-The hearing on 
the application of the Continental 
Securities Company for the appoint
ment of a receiver for the Interborough 
Rapid Transit Company, New York, N. 
Y., because of a threatened default in 
interest on securities was recently de
ferred by Judge Mayer until Jan. 26. 

Stockholders to Decide Two Issues.
Stockholders of the Public Service Cor
poration of New Jersey, Newark, N. J., 
will vote at a special meeting Dec. 18 
on the recent recommendation of the 
directors that the preferred stock be 
divided into two classes and that the 
corporation relinquish its option to re
deem the stock at 110. 
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Traffic and Transportation 

Reasons for Removing Toledo's One-Man Cars 
Council, Exercising Rights Invested in It by Service-at-Cost Franchise, Swayed 

by Packed Union l\leeting Into Huling Cars Off Streets 

N OW that one-man cars are defi
nitely removed from the streets of 

Toledo, Ohio, the next problem is to 
meet the constantly increasing demand 
for improved service, for which the 
necessary finances are not available. 
There have been many angles to the 
one-man car issue in this city and they 
have been dealt with previously in 
these columns. Chronologically, the 
story of the one-man car dates back 
to July 1, 1922, when the Community 
Traction Company, acting upon a sug
gestion of the City Street , Railway 
Commissioner, equipped its Bancroft 
belt line with rear-entrance, pay-leave, 
one-man turnstile cars, using for this 
purpose ten double-truck pay-enter cars. 
These cars were equipped with all 
safety features and Syracuse turnstiles 
on the rear platforms. After three 
months of continuous service a check 
of the results obtained indicated that 
service had been improved about 6 per 
cent in frequency, that regularity of 
schedules was quite as good as had pre
vailed with two-men cars, that riding 
had increased on the Bancroft line in 
greater proportion than on the balance 
of the city system and that a net sav
ing of approximately 22 per cent was 
being made in platform expense. 

These results seemed to justify a 
more extensive use of this type of equip
ment. On Oct. 16 two .other and more 
important lines, Cherry and East 
Broadway, were equipped with Peter 
Witt cars operated by one man. Un
fortunately, the attempt to load and 
unload passengers at the front door 
developed serious congestion that could 
have been relieved by loading through 
a turnstile at the center door. How
ever, as a protest against the use of 
one-man cars had developed in the City 
Council, it was deemed inadvisable to 
confuse the issue by installing turn
stiles. 

Right at this point it ought to be 
explained that under Section 14 of the 
Toledo service-at-cost grant, in effect 
since Feb. 1, 1921, the city has reserved 
to itself, to be exercised through the 
City Council, the entire control of serv
ice, including the right to fix schedules 
and routes, the character of cars and 
the right to increase or diminish service. 

On Aug. 21 there was introduced 
into the Council a resolution providing: 
"That Council go on record as against 
the installation of any more one-man 
cars until such body is convinced that 
that is the proper way of handling 
street car traffic in the city of Toledo." 

This resolution was referred to the 
Council committee on railroads and tele
graphs and by that committee referred 

to a special sub-committee of three, who 
were instructed to investigate and re
port back to the committee on railroads 
and telegraphs. This sub-committee, 
on Sept. 11, after c;arefully. considering 
the matter, recommended that the cars 
be continued for a further trial. On 
the strength of this recommendation the 
two Jines above noted were equipped 
with one-man cars. The next step was 
the entrance of the local carmen's 
union. Section 43 of the wage agree
ment with the platform men, effective 
May 21, 1922, to May 21, 1923, after 
providing for the immediate continu
ance of the 1921 wage scale, recites: 

It ls further provided that should the 
stabilizing fund as prescribed Jn the Com
munity Traction Company franchise ordi
nance be less than the sum of one hundred 
twenty-seven thousand three hundred dol
lars ($127,300) on Nov. 30, 1922, the pres
ent wage scale will then be automatically 
reduced to the scale In e!'fect under the 1919 
agreement between the association and the 
Toledo Railways & Light Company, which 
wage scale will then be operative untll May 
21, 1923. 

One-man car operators to receive 5 cents 
per hour addltlonal. 

While in the early stage of their use 
some criticism of these cars on the part 
of the public arose but gradually died 
down, no protest against the use of 
one-man cars developed from the union, 
according to Commissioner Cann, until 
it was evident that the fare stabilizing 
fund would on Nov. 30 materially ex
ceed the specified amount of $127,300. 

As a result of this well organized 
and vigorous protest, ori Oct. 11 the 
question of continuing the use of one
man cars was reopened and the mem
bers of the local street car union were 
invited to meet with the committee on 
railroads and telegraphs one week hence 
and at that time present their objec
tions to this type of equipment. The 
subsequent meeting resulted in the 
Council chamber being packed to capac
ity with a lobby, 90 per cent of whom 
were car men and their sympathizers. 
At this meeting several operators of 
one-man cars voluntarily appeared be
fore the committee, were questioned 
as to their length of service and asked 
for their opinion as to the practical 
utility of the one-man car. In each case 
these men, of long experience as elec
tric railway employees, positively stated 
that, in their opinion, one-man cars 
could be operated in Toledo with safety 
and convenience to the public. 

After hearing the remarks of the 
business agent of the local union the 
committee indorsed a resolution con
demning this type of equipment. On 
Oct. 23, at the regular meeting of the 
Council, fifteen of the twenty members 
of that body voted to propibit the fur
ther use of these cars, 

One week later Mr. Cann, the City 
Street Railway Commissioner, appeared 
before the Council and recommended 
that cars be continued in operation for 
the full thirty days permitted by the 
city charter before the resolution would 
become effective, and that in the interim 
a special committee of five be appointed 
to accompany him on a trip through 
the East to observe and investigate the 
operation of similar equipment in East
ern cities. This suggestion was adopted 
and the special committee appointed. 
A local •election delayed the departure 
of this committee and at the next reg
ular meeting of the Council the action 
authorizing the Eastern investigation 
was rescinded, thirteen of the nineteen 
Councilmen present voting against any 
further consideration of the matter. 
This action met with the heartiest ap
proval of the packed lobby that attended 
the meeting. 

The following week the Street Rail
way Commissioner exhibited to mem
bers of the Council a Peter Witt car 
equipped with a turnstile in the center 
door, carefully explained all of the fea
tures of the car and suggested that the 
previous action of Council be rescinded 
so as to permit a trial of that particular 
type of car on the Bancroft belt, the 
line upon which the initial installation 
of one-man cars had been made and 
from which no public protest had been 
heard. Fourteen members pledged their 
support of this recommendation, but at 
a meeting of the Council that same 
evening a packed lobby again stam
peded their good intentions and all but 
three of them voted against any further 
use or experiment with one-man equip
ment. 

Reduced Fares for Wheeling 
Fare reductions ranging from 6 to 25 

per cent will be put into effect by the 
Wheeling (W. Va.) Traction Company 
on Dec. 17, according to G. S. Wills, 
general manager of the company, who 
stated that the cut would bring the 
"nickel ride" to WheeJ.ing again after 
an absence of two years. Mr. Wills 
declared the fare cut was an experi
ment to stimulate traffic and that in 
the event of it failing the company 
would have no alternative but to swing 
back to the basis it is now abandoning. 

Mr. ·Wills' statement follows: 
The new tarl!'fs w111 eliminate the pres

ent major and minor or short zoning plan, 
as now In ef'fect, and .return to lonlj\'er unit 
zones, somewhat the same as were m effect 
between May 29, 1919, and Dec, 26, 1920. 
Under the new zoning, universal tickets at 
5 cents each, good for a one zone· ride on 
any part of the system, will be placed on 
sale at our ticket offices and by conductors 
on cars In strips of ten for 50 cents, 

All single zone rides paid for In cash 
wJIJ be 8 cents, while rides In excess of one 
zone will have a cash fare rate, not a multi
ple of 8 cents, but either practically the 
same as the universal ticket rate or 5 cents 
In excess thereof, depending entirely on 
density of travel between the points ridden. 

In further recognition of the fact that 
the cost of street car service per passenger 
ls less Jn dense riding and as an· Induce
ment to street car riders to Increase their 
patronage, special strip tickets, purchasable 
in 60-cent strips, good at all hours and 
without restrictions. wlll be placed on sale 
at our offices and by our conductors at 
rates per ride lower than those obtained 
under the universal ticket rate, 
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One-Way Traffic Recommended 
A report has been submitted to the 

City Council of Portland, Ore., by mem
bers of the special traffic committee ap
pointed by Mayor Baker in which one
way traffic for both vehicles and street 
cars is recommended as a partial so
lution of the traffic congestion in the 
city streets. 

The committee in its report states 
that it has come to the unanimous con
clusion that any solution of the con
gestion problem must affect Ill>t only 
automobile and vehicular traffic, but 
the electric railway system as well. 
Traffic conditions in the city are largely 
affected by the trans-Willamette River 
bridges . and their approaches, the re
port pomts out, and urges a compre
hensive change for the betterment of 
w~terfront conditions by widening 
bridge street approaches and effecting 
permanent grades near the waterfront. 

In recommending one-way traffic 
certain of the wider streets have bee~ 
excepted, especially for street car 
traffic. 

The report points out that one of the 
largest contributing causes for the 
congestion during rush hours is the 
interurban traffic of the Portland 
Railway, Light & Power Company the 
Oregon Electric and the Southern' Pa
cific Company. "It is important and 
essential in our judgment" the report 

"tht· ' says, a m any permanent solu-
tion of the traffic problem a feasible 
plan should be worked out for the rout
ing of these trains." 

The committee recommends adjust
ment of street railway traffic to con
form to the general plan by the con
s_truction of loops , a.nd several new 
Imes. The report points out that the 
c?st of changes in new track construc
tion contemplated under the plan had 
been estimated by the city engineer's 
office at $182,000 and by officials of the 
Portland Railway, Light & Power Com
pany at $192,000. Additional cross
overs and track changes that officials 
of t~e company declare are neces
sary_ for convenience and for emer
ge~c1es would bring this cost to the 
railway company to a total of 
$231,000. Detailed suggestions for 
street car ~rack changes, adoption of 
an automatic signal traffic control and 
regulations covering foot traffic are 
also embodied in the report which the 
Council will take under consideration. 

Bucyrus Railway and the Columbus, 
Delaware & Marion Electric Company 
all of which operate electric roads, fo; 
service to Columbus and intermediate 
points via Mansfield and Galion. The 
tariff filed for this service is effective 
in ten days. This gives freight service 
for the lines of the Northern Ohio 
Traction & Light Company east to New 
Castle, Pa., northeast to Buffalo, north
west into Michigan and southwest into 
Columbus. 

These in brief are the new arrange
ments just made. They are in effect 
an extension of similar activfties of the 
Northern Ohio Traction & Light Com
pany dating back a considerable time. 
As recently as last April, however, the 
Northern Ohio Traction & Light Com
pany, in conjunction with the Cleve
land, Southwestern & Columbus Rail
way, Cleveland, Alliance & Mahoning 
Valley Railway, Stark Electric Com
pany and Pennsylvania-Ohio Electric 
Company, entered the freight field in a 
joint service covering northern Ohio. 
The company also made an arrange
ment with the Detroit & Cleveland and 
Cleveland & Buffalo boat lines and 
only recently the Lake Shore Eiectric 
Railway has come into the organiza
tion. Radiating from Cleveland this 
freight service reaches the inddstrial 
cities of Akron, Cuyahoga Falls, Bar
berton, Wadsworth, Canton, North 
Canton, Massillon, Dover, Uhrichsville, 
Kent, Ravenna, Alliance and Youngs
town, as well as Elyria, Berlin Heights 
Birmingham, Wellington, Strasburg: 
Newton Falls, Atwater, Salem Warren 
Niles and numerous other' smalle1'. 
towns within a distance of 100 miles. 

Declines to Cut Fare 
The Public Utilities Commission on 

Dec. 1 denied the application of the 
Federation of Citizens' Associations for 
a reduction in fare on the lines of the 
Capital Traction Company, Washing
ton, D. C. As a result of the decision 
the present rate of six tokens for 40 
cents or 8 cents cash fare will remain 
in effect on both the lines of the Cap
ital Traction Company and the Wash
ington Railway & Electric Company. 

The counsel for the association was 
William McK. Clayton, who argued that 
it was discrimination on the part of the 
commission to continue the same rate 
of fare on both systems when that rate 
n~tted the Capital Traction Company a 
bigger return than the Washington 
Railway & Electric Company. 

The commission in its verdict in
cluded the opinion of Corporation Coun
sel Stephens, who maintained that the 
commissioners were entirely within the 
law in maintaining a uniform rate of 
fare. The argument of Counsel 
Stephens was referred to in the Electric 
Railway Journal issue of Dec. 2. 

Improvement in Glendale Railway 
Service in Prospect 

The Riverside Portland Cement Cor
poration, which controls the Glendale
Montrose and La Crescenta Railroads 
operating car lines in a portion of th~ 
city of Glendale, Calif., and also operat
ing a line between Glendale, Montrose 
:ind La Crescenta, has fully completed 
its plans for the complete rehabilitation 
of the property with a view of giving 
better service in this loc·ality. 

The owners of the lines have acquired 
the right of way of the Union Pacific 
System on Glendale A venue in the citv 
of Glendale and plan the establishmer{t 
of a high class transportation service 
at a very reasonable rate between La 
Crescenta, Sparr Heights, Montrose, 
Glendale and Los Angeles. 

The citizens of La Crescenta, Mon
trose and Glendale have subscribed a 
bonus of $25,000, and the railroad has 
agreed to spend $150,000 in the recon
struction of the line. It is the plan to 
reconstruct and improve the roadbed 
and electrify the line from La Crescenta 
to the junction of Glendale Boulevard 
with San Fernando Boulevard. At this 
junction the new service will connect 
with and transfer, without extra charge, 
to the Los Angeles Railway Corpora
tion's line, giving passengers access to 
all parts of Los Angeles on a single 
fare. 

The company proposes to furnish new, 
modern cars and will establish a fifteen
minute service during the rush hours. 

Work on Loop Temporarily 
Halted 

Request of George P. Carrel, Mayor 
of Cincinnati, Ohio, that work on the 
rapid transit loop be stopped until a 
t:me when the city was in better fi
nances has been complied with by the 
Rapid Transit Commission. At a meet
ing of the commission on Dec. 1 the 
members decided not to ask for further 
bond issues, because of the present 
financial condition of the city, but to 
proceed with the work until tile present 
supply of money was consumed. The 
members explained tllat there is enough 
money left in the commission's coffers 
to continue the loop to Spring Grove 
Cemetery, at which point the Ohio 
Traction Company, Dayton division, 
will be invited to operate its cars into 
the city. 

The proposed interurban line from 
Indianapolis to Cincinnati, of which the 
Connersville-Cincinnati stretch remains 
to be completed, is expected to run 
into the loop system over the Ohio Trac
tion line and will augment the rolling 
stock. 

Joint Freight Service Extended 
Joint arrangements have been com

pleU:d, effective Dec. 6, for freight 
service by the Northern Ohio Traction 
& Light Company with the Detroit 
Unite? Railway reaching the cities of 
Detroit, Jackson, Saline, Flint, Pontiac, 
P_ort Huron, Imlay, Algonoc, North
vI!le and o~her points and by the 
Northern Ohio Traction & Light Com
pany with the Nickel Plate for service 
to Buff~lo and intermediate points. 
The !ar1ff filed in the latter case is 
effective after thirty days. A joint 
arrangement has also been made with 
the Cleveland, Southwestern & Colu,m
bus Railroad, Columbus, Marion & 

In concluding the decision the com
mission said that no sufficient reason 
had been shown to justify a change in 
policy which was based "upon the in
terest of the entire public in the preser
vation of efficient and dependable street 
railway transportation in all parts of 
the District." 

Mayor Carrel's request that work be 
stopped on the rapid transit loop was 
made at a called meeting of the Rapid 
Transit Commission Nov. 17. There 
were present the heads of all the citv 
departments and members of tile Rapid 
Tran~it Commission. There was no 
decision reached at the meetng, but 
the commission took the Mayor's re
quest under consideration. 

The Rap:d Transit Commission has 
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11111111111111111111111111111111 IIIIIIIIIIIIIOlllllllllllliilllllilllllliiiiilllll lllllllllliiiiliilh reorganized-E. W. Edwards, metal I 
products manufacturer, is· chairman; 
Attorney E. M. Dornette, vice-chairman, 
and former Judge William Geohegan, 
secretary. 

New Publications 

Discuss Weekly Pass Plan 
Members of the City Council utilities 

committee, Seattle, Wash., recently 
listened to an extended discussion of 
the weekly street car pass system by 
Councilman John B. Carroll, its only 
advocate in the Council, and B. H. Pet
ley, a civil engineer, who has been 
interested in the plan for more than a 
year. Major Carroll suggested that 
the committee recommend to the Coun
cil the adoption of the pass system, 
contending that the urban street car 
lines are suffering more and more from 
the competition of privately owned 
automobiles. Under the pass system, 
he maintained, extensions could be 
hoped for, but not under a 5-cent 
schedule. Other members of the Coun
cil expressed the opinion that the 
weekly pass has merits, but agreed that 
its adoption would lead away from the 
city's ultimate goal of 5-cent fare for 
all riders. 

Transportation 
News Notes 

Five-Cent Fare Prol'ided.-Everett, 
Wash., will again have a 5-cent fare 
provided in the filing of a tariff by the 
Puget Sound International Railway & 
Power Company for a period of ninety 
days. The tariff also provides for the 
extension of the weekly pass system 
for another ninety days from Nov. 25, 
both tariffs being permitted. to become 
effective on less than statutory notice. 

New Service Plan Gh·en Trial.-The 
City Railway, Dayton, Ohio, recently 
put into effect a new plan for speed
ing up service during rush hours. In 
the downtown section at each of the 
principal street intersections employees 
of the company are stationed who are 
to go among the people about to board 
the cars and make change for those 
who have not the exact fare ready. 
This plan was started owing to the 
difficulty experienced by the motormen 
of the one-man cars in making change 
for patrons. 

Petitions to Operate Buses.-The In
ternational Railway, Buffalo, N. Y., has 
petitioned the City Council for permis
sion to operate double- and single-deck 
motor buses on Delaware Avenue from 
The Terrace to the Kenmore-Buffalo 
city line and on Bailey Avenue. Two 
buses of the Fifth Avenue type with the 
enclosed upper deck were brought to 
Buffalo . from Philadelphia .by Herbert 
G. Tulley, president of the International 
and inspected by members of the City 
Council. Two other similar petitions 
:are before the Council for the operation 
of buses of this type in Buffalo. 

The Constitution of the United States 
Its Sources and Its Applica tion. B y 

Thomas James Norton. Little, Brown & 
Company, B oston, Mass. 1922. 298 pages. 

There are many great works on the 
Constitution, but most of them were 
written for the legal profess ion and are 
so formidable in appearance as to deter 
anybody but the law student from .ven
turing upon a reading of them. l\lr. 
Norton's work is, perhaps, the first of 
its kind to overcome all the objections· 
which have been made in behalf of the 
lay reader to previous volumes dealing 
with the same subject. This fact alone 
ought to be enough to secure for it a 
wide vogue among business men and 
engineers everywhere who in the past 
have turned away from books bearing 
the legal stamp. It is not in any sense 
a railway book, but it is a work that 
the railway man can hardly afford not 
to list among the volumes intended to 
be used by him in his collateral reading. 

As the author explains the purpose 
of this book, it has been his effort to 
make accessible to the citizen and his 
son, to his newly enfranchised wife and 
daughter, and especially to his children 
in school, such a knowledge of the Con, 
stitution of the United States as will 
serve in emergency as a "first line of 
defense." This purpose has been 
achieved and a great deal more. The 
treatment of the subject is unusual in 
that the book explains, clause by clause, 
the origin of the leading provisions of 
the Constitution and the Amendments 
and then gives their application in the 
great cases which have arisen from the 
beginning down to the apartment-house 
rent case in 1921. 

In carrying out his purpose the 
author has provided) a note to every 
line or clause that has a historical 
story or drama back of it, or that has 
contributed to the national or the inter
national welfare of mankind during the 
133 years of life under this instrument. 
This method leaves the text of the Con
stitution and the Amendments in un
broken connection, so that the whole 
great design is visible, and the ex
planation appears immediately under 
the part to be explained. As to the 
typographical arrangement of the book, 
the text of the Constitution and Amend
ments is printed in large type, while 
the explanations of the clauses are not 
mere footnotes, but are given the typo
graphical prominence t hey deserve by 
being made part of the text. 

In addition to a showing of the his
toric sources or causes of particular 
provisions of the Constitution, there 
are also exhibited examples· of the ap
plicatio'l of the clauses in great cases 
which have arisen during our constitu
tional life. It is illustrated very clearly 
thr.t the man in power has undergone 
no change and that without the pro
hibitions of the Constitution and the 
means of giving them immedia te effect 

he would become as dangerous as he 
ever was to the safety of the govern
ment and to the rights and liberties 
of the people. 

A New Edition of "Pender" 
Hand book fo r E lectrical E ngin eer s. Com

plied by a s t a tr of specialists, with Harold 
Pend er as edito r In ch ief and W illiam A. 
Del Mar. as associate editor In chief. Second 
t•d it!on, r evised and e nla rged. J oh n , vney 
& Sons, Inc., New York , N. Y. 2,263 i,ages. 

Eight years ago the first edition of 
what was then called the "American 
Handbook for Electrical Engineers" 
was issued, under the editorship of 
Professor Pender. Since that time a 
number of changes have occurred in the 
field of electrical engineering, and two 
years ago the publishers undertook the 
complete revision of the handbook. 

Of the approximately 2,200 pages 
(excluding the index) 158 pages or 
about 7 per cent are devoted to electric 
traction. This excludes steam locomo
tives and electric automobiles, which 
while listed under Traction are not 
electric railway subjects. Electric 
traction may, therefore, be said to have 
been given a fair amount of space in 
the book. Under the subject of traction 
the topics given most extended treat
ment are energy requirements and 
motor equipment for electric railways . 
overhead trolley systems, third rail, 
and signaling. These take nearly two
thirds of the space. The material here 
seems to be accurate and as nearly up 
to date as is possible in a field in 
which practice is so rapidly changing as 
it is in the electric railway field at 
present. However, for the electric rail
way engineer the handbook has its 
principal value outside of the electric 
railway section. What the engineer 
expects a handbook to contain is pri
marily the fundamental principles· and 
data of the field which it covers and the 
standardized items in those fields. This 
the "American Handbook" does in a 
thorough manner. Like the "Standard 
.Handbook," the publication of the fifth 
edition· of which was mentioned brieffy 
in the issue of this paper for Oct. 14, 
1922, page 652, "Pender" includes the 
complete "Standards of the A.I.E.E." 

Fusibility of Ash from Coals of the 
United States 

Fus !h!l!ty of As h f r om Coals of the United 
States. By W . A. Selvig and A . C. Fle ld 
ner. Un ited States B ureau of M ines, De
par t m en t of the Inte r ior , Washing t on , D. C. 

As the fusibility of the ash in coals 
determines the clinkering quality, in
formation regarding fusing tempera
tures, etc., is of value to coal users who 
desire to operate their boiler or other 
furnaces with the maximum of in
telligence. This report emanating from 
the chemical laboratory of the Bureau 
of Mines contains a wealth of data as 
to coals from all parts of the country. 
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Personal Mention 

Fifty Years in Railroading in Chicago 
Sixty Friends of John 1\1. Roach Fete Him on Half Century of Work There for 

Local Roads-Rehabilitation of 1908 Carried Out 
During His Administration 

JOHN M. ROACH, member of the 
• board of operation of the Chicago 

Surface Lines, was the guest of honor 
at a dinner recently to celebrate the 
fiftieth anniversary of his connection 
with transportation companies in Chi
cago. Directors of the several com
panies, heads of departments and old 
time friends made up the party of sixty 
who took part in this testimonial event. 

Only a few days before Mr. Roach 
was honored as the senior past-presi
dent of the American Electric Railway 
Association at a gathering of past
presidents during the convention in 
Chicago. On that occasion, the presid
ing officer, Gen. George H. Harries, said 
of him: 

"Mr. Roach is a transportation man 
through and through, but he is by no 
means through." 

It is a far cry from work as a cow
boy and miner to that as the president 
of a great transportation system. That 

· was the range covered by the subject 
of this sketch. It is characteristic of 
Mr. Roach that he learned from each 
experience in life the lesson it con
tained; and as the years have passed 
he has developed executive force, keen 
discrimination and managerial ability 
which today mark him as a prominent 
figure in Chicago's business circles. 

Mr. Roach's advancement has been 
due to his own efforts rather than to 
fortuitous circumstances. He has an un
usual capacity for work and for organ
ization. His knowledge of men is per-. 
haps . his strongest characteristic, and 
while he has been out of active man
agement of the street railways for the 
last ten years, he still is loved by thou
sands of the men who served under 

· him and who are still with the prop
erties. 

Mr. Roach was born in Lowell, Ohio, 
in 1852. At the age of eighteen he 
was attracted by the story of gold dis
coveries in Montana and went with a 
party of young men from his home 
in Belvidere, Ill., on the long Western 
trip on horseback. The visions of 
wealth vanished after an attempt at 
mining, and the young man then tried 
his hand at ranching and newspaper 
work. In October, 1872, he went to 
Chicago and was a t once attracted by 
the possibilities of advancement in 
street railway work. He had a letter 
of introduction which would have 
secured him a position in the office of 
the general manager of the company, 
but he expressed preference for em
ployment as . a conductor "so he could 
learn the business from the car up." 

A few years later he became cashier 
of the North Chicago Street Railway, 
and then purchasing agent. In 1890 he 
was made general superintendent of all 
the North Side lines and three years 
later became also vice-president. In 
1897 he assumed similar titles with the 
West Chicago Street Railway, and, 
when the Union Traction Company took 
over both properties, he continued in 
direct charge of the management. He 
was the first president of the Chicago 
Railways, which took over all the North 
and West Side lines under the 1907 
ordinances. He retired from active 

J. 1\1. R OACH 

management in 1912. With the merger 
of all the Chicago street railways under 
the name of the Chicago Surface Lines 
in 1914, Mr. Roach became a member 
of the board of operation. He also 
continues as vice-president and director 
of the Chicago Railways·. 

When Mr. Roach went to Chicago, 
it was a city of 300,000 population, with 
an area of 36 square miles and with 
only 40 miles of car tracks. It is now 
a city of 2,701,000 persons, with an 
area of 200 square miles and has more 
thlm 1,000 miles of surface tracks. 

Another instance of the growth of 
Chicago during Mr. Roach's service 
with the companies is that a single 
fare in 1872 would purchase a ride of 
only 2 miles, whereas now it is pos
sible to ride 35 miles on one fare with 
unlimited. use of transfers. 

\Mr. Roach saw the introduction of 
the cable system in 1882 and the trolley 
system beginning in , 1890. It was dur
ing his administration that the prop
erties were · rehabilitated with new 
tracks, cars and substations, beginning 
in 1908. This record for reconstruction 

work in three years is said to have been 
unequaled in traction history. 

Outside of business, l\lr. Roach has 
twq hobbies-golf and baseball. He 
enjoys watching the big league players 
and gets mul!h pleasure out of the 
comradeship of the links. He plays a 
good game, too. He has an office with 
the executive staff in the Borland Build
ing, but is also to be found daily at 
his old headquarters on the North side, 
where he served so many years in 
active management. Many an old em
ployee calls on him there, finding the 
latchstring always out and securing 
helpful advice when the occasion war
rants. An Eastern financial journal 
recently said: 

"Roach is· a great operator; no
body knows the traction game better." 

It might have said with equal truth: 
"Roach is a true friend; no one knows 

better how to make and retain friends." 

Senator Couzens Wants to Help 
Detroit :Municipal Railway 

James Couzens, appointed to the 
United States Senate by the Governor 
of the State of Michigan to fill the 
vacancy caused by the resignation of 
Senator Newberry, has resigned as 
Mayor of the city of Detroit. While 
the belief has been expressed by mem
bers of the Street Railway Commis
sion that Mr. Couzens will remain as 
head of the street railway department, 
the Senator-elect stated that he would 
have nothing to say on street railway 
matters until he had talked with Cor
poration Counsel Wilcox, with acting 
Mayor Lodge and with members of the 
Street Railway Commission. 

Protest was made to Governor Groes
beck by citizens of the city of Detroit 
who saw in Couzens' appointment to 
the Senate the loss of his services to 
the city. Since the time when the 
Street Railway Commission granted 
Joseph S. Goodwin, general manager 
of the municipal system, a leave of 
absence for six months because of his 
illness, l\lr. Couzens had been devoting 
half of his time to active management 
of the l\lunicipal Street Railway system. 

It was pointed out by supporters of 
the municipal system that many years 
devoted to the study of Detroit's trans
portation problem and years spent in 
overcoming obstacles placed in the way 
of municipal ownership had given Mr. 
Couzens an unusual insight into De
troit's needs and the solution of the 
city's problems. 

In accepting the appointment to the 
Senatorship, Mr. Couzens states that 
if he might continue to serve the people 
of Detroit legally and with the consent 
of the new Mayor and the members of 
the Street Railway Commission, he was 
willing and anxious to do so. Citing 
that with the consent of the Council 
men have been selected to consider the 
further development of Detroit's trans
portation needs, such as subways, ele
vated and bus lines, he stated that if 
he in any way felt that Detroit would 
be inconvenienced ty his accepting the 
appointment, he would decline to do so. 
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Celebrates Fifty Years 
of Business 

Some sixty of the personal and busi
ness friends of Daniel M. Brady were 
guests of the directors of the Brady 
Brass Company at a luncheon at the 
India House on Dec. 6. The occasion 
was the completion by Mr. Brady of a 
service of fifty years in the railroad 
industry and of forty years in the metal 
trade. Gathered around the tables were 
many men prominent in business and 
steam railroad circles in New York, 
as well as from the electric railway 
companies of the city. Letters read by 
H. H. Vreeland, Interborough Rapid 
Transit Company, indicated that many 
other · steam railroad officials would 
have been present if the luncheon had 
not occurred at the same time as the 
meeting of the American Railway Asso
ciation in Chicago this week. As the 
affair was -in the daytime the speeches 
were limited to few, but J. F. Fowler, 
vice-president W.R. Grace & Company; 
C. S. Tench, editor American Metal 
Market Report, and Henry A. Bishop, 
director of the company, spoke, and 
Judge Morgan J. O'Brien acted as toast
master. At the conclusion of Mr. 
Bishop's speech he presented a gold 
watch to Mr. Brady, in behalf of the 
directors of his company. In his reply 
l\Ir. Brady said that the greatest asset 
which a person co.uld have was friends, 
and friends could be gained best by 
gratitude and loyalty. 

Mr. Brady was born in New York 
City sixty-nine years ago and in 1871 
entered the employ of the New York 
Central Railroad in the office of General 
l\Ianager John M. Toucey. He was 
afterward chief clerk of the car depart
ment under Leander Garey, general 
superintendent of the car department 
of the company. Mr. Brady resigned 
from the New York Central Railroad 
in_ 1883 to join the then newly organ
ized Paige Car Wheel Company, Cleve
land, with which he was connected for 
a number of years. In 1888 he estab
lished the Brady Brass Company anrl 
has been president of it since its· organ
ization. For many years he was also 
director of the Rochester Car Wheel 
Works. At the time of the reorganiza
tion of the American Street Railway 
Association in 1905, he had a great deal 
to do with the organization of the 
American Street Railway Manufac
turers' Association, and was the first 
president of that organization. 

Mr. Kirk Sioux City President 
E. L. Kirk is now the president of the 

Sioux City Service Company following 
_a consolidation with the Sioux City 
Gas & Electric Company on Nov. 1. 
Mr. Kirk was office manager for the 
Riverside Park Railway from 1891 
to ~894 and receiver for this company 
until 1899, when this road and four 
other lines were consolidated under the 
name Sioux City Traction Company. 
He remained as general manager ,for 
this firm from 1900 until 1905, when 
this company was absorbed by the 
Sioux City Service Company, thereby 

bringing electric light and power serv
ice under this organization. Mr. Kirk 
continued as general manager of this 
concern until his recent promotion to 
the presidency. 

l\Iessrs. l\Icllraith, Allen, Hamil
ton and A.ycock All Resign 

from P.R. T. 
The resignation of G. A. Richardson 

as vice-president in charge of opera
tion of the Philadelphia (Pa.) Rapid 
Transit Company, noted in the Electric 
Railway Journal for Dec. 2, ~as fol
lowed by the resignation on Dec. 3 of: 

E. J. Mcllraith as superintendent of 
rolling stock and buildings, 

Elbert G. Allen as chief engineer, 
F. M. Hamilton as assistant to the 

president, and 
N. M. Aycock as superintendent of 

car maintenance. 
Quite naturally the Philadelphia 

papers have expressed great surprise 
at the announcement of these changes. 
The stories some of them print of inter
nal dissension are so extravagant as 
to be fanciful. W!hatever the reasons 
may be for the retirement of officials 
en bloc, as it were, Mr. Mitten's 
searches in the past for the best avail
able talent make the statement seem 
absurd that appears _in the Ledger and 
credited to a reliable informant to the 
effect that "Mr. Mitten's policy of 
'taking glorified office boys and en
deavoring to create street railway offi
cials of them by his mere say-so' proved 
very distasteful to the experienced 
street railway men." 

However, some of the resignations 
must have been unexpected, for official 
departmental order No. 4 indicates as 
much. That order, dated Nov. 13, was 
signed by G. A. Richardson as vice
president a11d approved by Mr. Mitten. 
It says that F. M. Hamilton will be
come assistant to the president. Mr. 
Hamilton is one of the four who, ac
cording to the anriouncement of Dec. 3, 
has quit the .service .. 

Recent official announcements of the 
company in effect on Dec. 3 follow: 

"Effective Dec. 1, 1922, R. T. Senter, 
now assistant to the president, will 
become vice-president in charge of en
gineering, this to include such part as 
P. R. T. may take in city transit devel
opment. 

"Until the appointment of a succes
sor to G. A. Richardson, whose resig
P..ation takes effect this date, R. F. 
Tyson, assistant to the vice-president 
in charge of operation, will, with the 
ald of the undersigned, assume the 
duties of the position thus made vacant. 

"Leon Jewell will move to 1520 Spruce 
Street and assume the duties of the 
newly created position of traffic man
ager of the system, in cha,rge of time
tables, traffic checks and traffic income 
estimates. 

"W. R. Scanlin will assume the duties 
of the newly created position of assist
ant to the chief engineer. 

"Effective Dec. 1, G. H. Stier is 
appointed superintendent of rolling 
stock and buildings." 

Funeral Services for A. E. Duty 
Funeral services for Albert E. Duty, 

assistant general manager of the 
Cleveland (Ohio) Railway, were held 
in Cleveland on Dec. 2. Mr. Duty died 
at the age of 69 following a brief ill
ness, although he had not been in good 
health for almost a year. 

He had spent fifty-three years in the 
street railway business in Cleveland, 
being the only executive outside of 
John J. Stanley, president of the com
pany, whose services spanned the period 
from horse-car to electric line. 

Mr. Duty began his street railway 
business as a driver for the Woodland 
and South Side Railway Company line. 
In 1883 he became assistant superin
tendent for the Cleveland City Railway. 
In 1912 he was made general superin
tendent, continuing in that post until 
last February, when he was promoted 
to be assistant general manager. 

Mr. Duty was a Clevelander all his 
life. He is survived by his wife, a 
brother, who is superintendent of con
struction with the Cleveland Railway, 
and five sisters. 

Peter M. Kling Dead 
Peter M. Kling, for a number of 

years general manager of the St. Louis 
Car Company and later with the Johri 
Stephenson Company, Elizabeth, N. J., 
in a similar capacity, died at his home 
in Detroit on Nov. 25. He had not been 
in good health for the last two years. 

Mr. Kling was born in Denmark on 
July 24, 1855, and served his appren
ticeship in that country as joiner, car
riage and wagon builder. At the age of 
fifteen he came to the United States 
and located at St. Charles~ Mo., where 
he worked for a few years in a country 
wagon and blacksmith shop. Later he 
went to St. Louis, where first he en
gaged in the manufacture . of wagons, 
carriages and omnibuses, but later be
came associated with the Brownell & 
White Car Company, where he worked 
up to be foreman and superintendent. 
Still later he was largely responsible 
for the organization of the St. Louis 
Car Company and had a great deal to 
do with the design of that company's 
present shops. 

He resigned from the St. Louis Car 
Company in 1900 to become general 
manager of the John Stephenson Com
pany, which had recently moved its car 
works from New York to Elizabeth. 
When this company was purchased by 
anotlier corporation in 1905, he re
signed to assist in the organization of 
the pressed steel passenger car depart
ment of the Pressed Steel Car Com
pany, Pittsburgh, and became general 
manager of that department. Since 
leaving the Pressed Steel Car Com
pany, in 1909, he had been associated 
with the Brooklyn Rapid Transit Com
pany, the Laconia Car Company and 
the Indianapolis Body Company. He 
leaves a widow, four sons and two 
grandchildren. 

Mr. Kling was widely recognized as 
a man of sterling worth, with extended 
knowledge of car building. 
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Manufactures and the Markets 
DISCUSSIONS OF MARKET AND TRADE CONDITIONS FOR THE 

MANUFACTURER. SALESMAN AND PURCHASING AGENT 

ROLLING STOCK PURCHASES BUSINESS ANNOUNCEMENTS 
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An Example of Merchandising 
Electric Locomotives 

The sale and shipment of a 50-ton 
600-volt electric locomotive within a 
period of five hours was the novel rec
ord established recently by the Pitts
burgh office force and shop employees 
of the Westinghouse Electric & Manu
facturing Company. In fact, the cir
cumstances attending the sale of the 
loc(lmotive, which was taken from 
stock, indicate that it is one of the very 
few cases on record of an electric loco
motive being sold in a manner similar 
to the merchandising of staple goods, 
for the locomotive was actually sold 
"off the shelf." 

COMES TO PURCHASE MUCH-NEEDED 
LOCOMOTIVE 

A. A. Crawford, an official of the 
Youngstown & Ohic Railroad, which 
operates in the soft coal regions be
tween East Liverpool and Salem, Ohio, 
recently went to the East Pittsburgh 
works of the Westinghouse company 
to purchase a much-needed locomotive, 
the two Westinghouse Baldwin loco
motives used on the railroad being in 
service continuously twenty-four hours 
every day except four hours on Sunday, 
when they were taken into the shops 
for oiling and inspection. 

Mr. Crawford arrived at the West
inghouse plant at 10 :30 o'clock in the 
morning and immediately entered into 
negotiations for the purchase of a loco
motive. Upon being informed that the 
Westinghouse company had- a locomo
tive whose general design and operat
ing characteristics, though not dupli
cates of the locomotives then in service 
on the railroad, were capable of giving 
the same service, the railroad official, 
pressed by a dire need due to the fact 
that a breakdown of one of the loco
motives in use would result in conges
tion of traffic, signed the contract for 
the purchase at 3 o'clock. 

The shop force was notified and, with 
complete service data on the railroad 
where the locomotive was to be used, a 
corps of workers immediately examined 
the locomotive, testing the motors for 
insulation, ringing out the main and 
control circuits and clearing up the 
other necessary items of inspection. At 
4:30 o'clock, after the messenger had 
made his bunk in the cab, the locomo
tive was in the Pitcairn yards of the 
Pennsylvania Railroad. 

PLACED IN SERVICE ALMOST 
IMMEDIATELY 

The day after the sale the locomotive 
was at Leetonia, Ohio, and the follow
ing day was placed in service in haul
ing coal on the Youngstown & Ohio 
Railroad between Leetonia and East 
Liverpool, Ohio. It is believed also that 

the sale, shipment and placing in serv
ice of the locomotive within a period 
of less than three days established a 
record in this phase of railroad work. 

$200,000 in Improvements 
The Pittsburgh (Pa.) Railways, 

through Receivers Fagan, Tone and 
George, have filed a petition in the 
United States District Court asking per
mission to spend $211,300 for improve
ments to the system. The betterments 
and est:mated costs are as follows: 

Passing siding on \Vest Liberty Avenue, 
$22,50v ; transformer at Library, $3,000 ; 
r•dditional feeders on Brighton Road, 
$1,200; track reconstruction on \Vestern 
Avenue, $57,500; track reconstruction on 
Eighth Avenue, Homestead and \\'est 
Homestead, $40,000; crossing on East Mc
Keesport division, $2,500; crossing over 
Lraddock A venue, Pittsburgh, $2,500 ; acl
<litional feeders on Eighth Street, Braddock, 
$760; heating boiler Ardmore carhouse, 
$1,500; additional poles on Electric Ave
nue, East Pittsburgh, $850; track recon
><truction on Hamilton and Brushton Ave
nues and Tioga Street, $62,500; additional 
feeders and lights at the Tunnel yards and 
shops, $7,000, and additional vacuum holl-ers, $9,500, _______ _ 

Metal, Coal and Material Prices 
Metala-New York Dec. 5, 1922 
Copper, electrolytic, cents per lb.... . . . . 13. 90 
Copper wire ba.se, oeots per lb.......... I 5,625 
Lead,centepcrlb..................... 7.10 
Zinc, cents per lb .......... , , , . , .. , .. , 7. 50 
Tin,Straits,centsperlb............... 36.25 
BltumlnoU8 Coal, f.o,b, Mines 
Smokeless mine run, f.o.b. vessel, Hamp-

ton Rosds, gross torui ............... . 
Somerset mine run, Boston, net tons ..•.• 
Pittsburgh mine run, Pittsburgh, net toru, 
Franklin, 111., screerungs, Chicago, net tons 
Central, Ill., acreenings, Chicago, net tons 
KansM screenings, Kansae City, net tone 
Material£ 
Rubber-covered wire, N. Y., No, 14, per 

1,000 ft ........................... . 
Westberproof wire base,N.Y.,cents per lb. 
Cement, Chicsgo net prices, without bags 
Linseed oil (5-bbl.lots), N.Y.,centspergsl. 
Whit,• lenil.( I 00-lb.kcg),N. Y.,cenu. r.r lb. 
T11nlPntiuP, 1hhl l11tq\. S'.V .• l)f"r1ra .•• 

$7,50 
3,875 
2 625 
2. 50 
I. 675 
2.50 

6.50 
lb 00 
H 21 
90 00 
12 125 
$1 51 
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Rolling Stock 
-------

C)eyeland (Ohio) Railway has pur
chased Eclipse trolley catchers and 
Eclipse fenders for fifty rrew cars now 
under construction in the plant of the 
Kuhlman Car Company. 

Kansas City (l\lo.) Railways will 
purchase, it is reported, three new 
Differential dump cars with three com
partments each. The total cost will not 
exceed $29,000. 

Pittsburgh (Pa.) Railways has 
star,ted the operation of eight new mod
ern cars of steel construction to re
place a similar number of the older 
and smaller type of cars on the Home
siead and McKeesport routes. 

City Railway, Dayton, Ohio, equipped 
its new cars with Eclipse trolley catch
ers. The cars were described in the 
Electric Railway Journal for Oct. 28 
and the statement made that these 
catchers were of another type was in 
error. 

Washingtcn Raihrny & Electric 
Company, Washington, D. C., has or
dered ten new one-man cars costing 
$75,000 and is remodeling seven more 
of its existing cars for one-man opera
tion. The company already has fifty
five single-man cars so that the addi
tional seventeen will give a total of sev
enty-two. 
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Track and Roadway 

Fresno (Calif.) '.Ilraction Company 
will start within the next three months 
extending its lines to the city limits 
on both McKenzie A venue and on 
Fresno A venue. The McKenzie A venue 
extension calls for 6,900 ft. of track for 
H miles of new trackage. 

Ephrata & Lebanon Traction Com
pany, Lebanon, Pa., has been author
ized through Henry A. Albin and Wal
ter C. Graeff, receivers, to spend a sum 
not exceeding $3,100 for track and car 
improvements to enable the company 
to operate one man cars.• 

Chautauqua Traction Company, 
Jam es town, N. Y., and the Buffalo & 
Lake Erie Traction Company jointly 
w]l construct a short piece of track 
connecting the two lines in Westfield, 
N. Y. The commission holds that it is 
desirable in the public interest that the 
connection be made so as to facilitate 
the interchange of freight. 

iii ililiii iliiilli 1\1111 llllllliilill 1111111 it llllilllilili lllllllilllllilllli I 1111111 

Power Houses, Shops 
and Buildings 

Boston (l\lass.) Elevated Railway 
will award the contract for building the 
new Harvard Square station of the 
Cambridge Subway to the Coleman 
Brothers. Owing to a controversial in
terpretation of bids the company was 
compelled to appeal to the Massachu
setts Public Utilities Department to 
decide. The department awarded it to 
the Coleman Brothers. 

iiiilillili\iiiiiiii Ill 1111 11111 

Trade Notes 

Republic Railway & Light Company, 
:'l,'"ew York, N. Y., Pennsylvania-Ohio 
Electric Company and the Pennsylva
nia-Ohio Power & Light Company an
nounce the removal of their New York 
offices to suite 2626, Equitable Build
ing, 120 Broadway, New York City. 

J. E. Slimp, for many years identi
fied in the South and West with the 
railway and transmission field, has 
opened an office at 50 Church Street, 
New York. This will be the Eastern 
agency of the Pacific Electric l\lanufac
turing Company of San Francisco, 
makers of high-tension oil circuit
breakers, air-break switches, choke coils, 
lightning arresters, fuse equipment, 
etc., for high-voltage transmission lines, 
Mr. Slimp later may take other lines 
o:f apparatus in the transmission field. 
For eighteen years he was connected 
with the Ohio Brass Company. 
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Like the Safety Valve 
on a Boiler 
which acts automatically to prevent 
the steam pressure from going too 
far and exceeding the predetermined 
safe working pressure. 

-the automatic stop on 

The Automatic Stop 

PEACOCK 
lmprove<:1 Brakes 

also acts automatically to prevent the brake 
chain fron1 unwinding too far on release. 
Handle or hand-wheel may spin around a dozen 
revolutions, but the brake chain is stopped the 
instant full release is reached, thus preventing 
excessive slack in the brake chain. Saves at least 
one full turn of the handle the next time brakes 
are applied. 

This is only one of several notable features of 
Peacock Improved Brakes. They are always 
specified where choice is based on safety and 
reliability first. 

National Brake Co., Inc. 
890 Ellicott Sq., Buffalo, N. Y. 

Canadian Repreaentative: 

Lyman Tube & Supply Company, Limited, Montreal, Canada 
Peacock Improved Brake 

23 
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jforb~ :fl3acon &. 1Vavis 
Incorporated 

Business Established 189+ 

115 BROADWAY, New York 
PHILADELPHIA CHICAGO SAN FRANCISCO 

STONE & WEBSTER 
Incorporated 

EXAMINATIONS REPORTS APPRAISALS 
ON 

INDUSTRIAL AND PUBLIC SERVICE PROPERTIES 

NEW YORK BOSTON CHICAGO 

SANDERSON & PORTER 
ENGINEERS 

REPORTS, DESIGNS, CONSTRUCTION, MANAGEMENT 
HYDRO-ELECTRIC DEVELOPMENTS 

RAILWAY, LIGHT and POWER PROPERTIES 
CHICAGO NEW YORK SAN F'P.P-"ICISCO 

THE ARNOLD COMPANY 
ENGINEERS-CONSTRUCTORS 

ELECTRICAL-CIVIL-MECHANICAL 
105 South La Salle Street 

CHICAGO 

ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 

WORCESTER POLYTECHNIC INSTITUTE 

WORCESTER,' MASSACHUSETTS 

C. E. SMITH & CO. 
Consulting Engineers 

2065-75 Railway Exchange Bldg., St. Louis, Mo. 
Chicago Kansas City 

Investigations, Appraisals, Expert Testimony, Bridge 
and Structural Works, Electrification, Grade Crossing 

Elimination, Foundations, Power Plants 

HEMPHILL & WELLS 
CONSULTING ENGINEERS 

Gardner F . Wells John F. Layng Albert W. Hemphill 
APPRAISALS 

INVESTIGATIONS COVERING 
Reorganization Management Operation Construction 

43 Cedar Street, New York City 

WALTER JACKSON 
Consultant on Fares, Buses, Motor Trucks 

Originator of unlimited ride, transferable weekly 
pau. Campaigns handled to make it a success. 

143 Crary Ave., Mt. Vernon, N. Y. 

THE J. G. WHITE 
ENGINEERING CORPORATION 

Engineers-Constructors 
Industrial Plants, Buildings, Steam Power Plants, Water 

Powers, Gas Plants, Steam and Electric Railroads, 
Transmission Systems 

43 Exchange Place, New York 

JOHN A. BEELER 
OPERATING, ·TRAFFIC AND RATE INVESTIGATIONS 

SCHEDULES-CONSTRUCTION-VALUATIONS 
OPERATION-MANAGEMENT 

52 VANDERBILT AVE., NEW YORK 

ENGELHARDT W. HOLST 
Conaulting Engineer 

Appraisals, Reports, Rates, Service Investigation, 
Studies on Financial and Physical Rehabilitation 

Reorganization, Operation, Management 

683 Atlantic Ave., Boston, Mass. 

ROBERT M. FEUSTEL 
CONSULTING ENGINEER 

Rate, Traffic and Reorganization 
Investigations 

Fort Wayne, Indiana 

PETER WITT 
UTILITY CONSULT ANT 

456 Leader-News Bldg., Cleveland, 0. 

P_arsons, Klapp, Brinckerhoff & Douglas 
wnr. RARC'I..AY l'ARSOXS • H. :-1. nm:-KERIIOJ;'F 
EUGEXE KLAPP \\' • .J. DOUULAS 

Engineers- Constructors-Man agers 
Hydro-electric Railway Light and Industrial Plants 

Appraisals and Reports 
CLEYELAXD NEW YORK 

11170 Hanna Bldg. 8-l Pine St. 

® 
DAY & ZIMMERMANN. INC. 

~MG !Nl!JE.R & 
'D.eJtJ/n, ConJtruction 

1{eporfJ', t'aluationJ, 'Management 

NEW YOR.K PHILADELPHIA CHICAGO 

JAMES E. ALLISON & CO. 
Consulting Engineers 

Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 

1017 Olive St., St. Louis, Mo. 
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i A Really Useful I 
~ Wiring Handbook 

i=!==== i;tf ~t}0~r::•· 
trical Code. 

Croft's 
Wiring for 

Light and Power 
426 pagea, flexible, pocket 

eize, $3,00 net., poatpaid 
A Wiring Handbook 

That tlte the requirements ol the,,,,' E 
National Code. , E1 

That conforme to the beat Amert- ,,' ~ 
can practice. ,, E 

That 1.e Indexed ao that you can ,,' McGraw- E 
ne:~ lnatantly the lacta yo~,,,' ~•-~ f~~ -===_!=:_-

That ls a common 111enae. practical ,, 370 Seyentb 
eommentaty on the Natlon&l Electrical Code. ,,' AYenue, New 
That telle how to lru,tall Wiring and appa- ,,' York, N. Y. 
ratus tor practlcaur all aervlcee, under ,,' 10 Youd:1:.i?' senatv~~~~ 
practically all cond,tlon111. ,,' Croft•• Wlrlntt for LIQ.ht 
That tells how to Install these eo ,, and Power, $3.00. I agree to 
as to be electrically ale and ,, remit tor the hoot or return It 
mechanically correct. ,, postpaid within IO da;ve o( receipt. 
That explalna wh:v lnetal- ,,' Memher or A. I.E. E.? .•••.•••••••••• 
l~t~o~:~~~- be made,,,' Subacrlber to Electrlo RallwayZJoumal? .. 

&amine if ,,' Signed .................................... . 
for 10 day• ,, Address .....•....•.•... omclal Poeltlon ...•••• 

FREE ,,' Name or Company ....•..•.................• F.E 

r ~ 
:,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mu1un: 

The Corporation Service Bureau 
IJ. 11. Boyle, Pr...,.ldent L. A. Chrl•tlanst'll, Vice Pret1ldent 

A. R. McLean, Grneral lllanager 

LABOR ADJUSTERS 
/nvestigations-lnspections-Confessio,1s 

GEXERAL OFFICES: 

Suite 1215, Ulmer Building, Cleveland, Ohio 

Dwight P. Robinson & Company 
]ncorporated 

Design and Construction of 
Electric Railways, Shops, Power Stations 
125 East 46th Street, New York 

Chicago 
Loa Angelca 

SERVICE 

Youngatown 
Montreal 

EFFICIENCY 
TIME-TABLE SERVICE 

Dallaa 
Rio de Janeiro 

ECONOMY 

TRAFFIC EXPERTS 
CITY AND INTERURBAN RAILWAYS 

The Jas. H. Crosett Co. 348 Carl St. 
ENGINEERS San Francisco, Calif. 

JOE R. ONG 
Consulting Transportation Engineer 

S~ializ.ing in Traffic Problema and in Methods to 
Improve Service and Increase 

Efficiency of Operation 

PIQUA, OHIO 

''ALL-HEART'' 
UTIDEWATER" 

CYPRESS 
.. THE WOOD ETERNAL" 

because of its being so nearly rot-proof, 
insures a long service-life when used 

for 

TRUNKING, CAPPING, 
TIES, FENCING 

I 

and other railroad requirements, as a 
number of the officials of the biggest 
railways in the country have proved to 
their entire satisfaction. 

"ALL-HEART" CYPRESS 
SAVES LABOR COSTS FOR 

RENEWALS and 
REPLACEMENTS 

-items which sometimes exceed the 
first cost of the material itself-so, /or 
true economy's sake, 

' 
USE "ALL-HEART" 

.. TIDEWATER•• 

CYPRESS 
.THE WOOD ETERNAL" 

Look for the Cypress~ on the ends of every 
trade-mark "Arrow"~ board,andon bundles. 

It is a guarantee of proper grading at the 
mill t'n accordance wt'th the scrupulously 
high standards set by this Association /or 
the protection of its members an:d their 
customers. 

May we submit data to prove to you the 
importance-and economy-of select
ing All-Heart Cypress for the railroad 
uses above mentioned? 

Please address us at office nearest you. 

SOUTHERN CYPRESS MFRS.' ASSN 
1265 Poydras Building, New Orleans La., or 
1265 Graham Building, Jacksonville, Fla. ~ 
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COLLIER SERVICE 
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space value by main

taining a nation-wide organ
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Some other 
Columbia Specialties 

Bearings 
Motor Coils 
Trolley Ears 

Trolley Wheels 
Line Materials 

Send for criculars 

ELECTRIC RAILWAY JOURNAL 

COLUMBIA GEAR CASES 
-reduce winter maintenance worries 

Built with especially-designed reinforcement to stand the 
shocks of dragging over ice-covered pavements, Columbia 
Gear Cases greatly reduce the number of winter pull-ins 
for breakage. 

This reinforcement consists of three thicknesses of metal 
where the channel-shaped suspension brackets are 
~ttached, firmly riveted to resist the destructive ten
dencies of winter conditions. We have been making 
electric railway gear cases for years. Our experts have 
liad ample opportunity to study the causes of gear case 
breakage, and have learned the way to successfully 
combat them. This knowledge is wha1 has been applied 
to the design and construction of Columbia Gear Cases 
You can count on saving money, if you equip with 
Columbia Gear Cases. 

Try them out this winter. 

The Columbia Machine Works 
and Malleable Iron Company 

Atlantic Ave. and Chestnut St., Brooklyn, N. Y. 
A. A. Green, Sales Mgr . Brooklyn. N. Y. 

E. Keller, Brooklyn, N. Y. 
F. C. Hedley, Brooklyn, N. Y. 

J . L. Whitt,.ker, 141 Milk St .• Boston, Mass. 
E. Allison Thornwell, 1513 Candler Bldg., Atlanta, Ga. 
F . F . Bodler, 903 :vlonadnock Bldg., San Francisco, Cal. 

27 
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All-Steel 
Seat

Rattan Spring 
Cushion. 

Best Seats for 

City Cars 
Interurban 
Lines 
One Man Cars 
Trolley Buses 

ELECTRIC RAILWAY JOURNAL 

THE NAME 

HALE & KILBURN 
Stands for Highest Standard in 

Electric Car Seating 

Write 
for 

Particulars 

!Best Seats for One 
Man Safety Cars· 
and -Motor Buses 

Hale & Kilburn Corporation 
American Motor Body Co., Successor 

Philadelphia 
New Y ork-Chicago--W uhington-Atlanta 

H~L\CI\LS 

December 9, 1922 

H &K Seats 
are 

Neatest 
Lightest 
Strongest 
Simplest 

Y.,t No Higher Pric., 
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Electric Signals 
for 

Creating Confi~ence 
No indecision, no consultations or 
arguments between car crews, no 
tel~phoning- in for orders-these 
annoying and really dangerous sit
uations are done away with when 
U. S. Electric Signals are installed. 
They make car operators self
reliant and confident with entire 
safety, and transmit the feeling of 
security to passengers. 
Operation is speeded up, more 
cars can be operated on the exist
ing tracks, and danger of collision 
is eliminated. U. S. Electric Sig
nals are big, clear, reliable and 
inexpensive to maintain. 

Write for further information 

~,,,,£s,~ UNITED STATES ELECTRIC --'\c- SIGNAL C:0MPANY ; ~ .8 West Newton, Mass~chusetts 
~' ~t:;,• Representatives: 
~i>-.7=.r,J.."fl5! Western: 

:_<clt'l Frank F. Bodler. 

II
- -1, Monadnock :!~!i~;,an Francisco -

Forest City Electric Services Supply Co .. 
Salford, England 

:i1111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ci 
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Concrete Trol ley Poles 

Fout' Reasons 
tor adoptln& llollow!lpun 
relnrorcod concrete ooles 
on tho Gay Street Via
duct. Knoxville, Tenn. 
Ornamental - bannon.fza 
with concrete structure. 
Permanent-require min
imum upkeep. 
Strong enou&h to sup
port both trolley and 
light,. 
Will withstand engine 
gases from tralna under 
viaduct. 
Ask for Catalog Supple
ment No. 9 contelnlng 
full Information on the■e 
standards. 

Massey Concrete 
Products Corporation 
Peoples Gas Bldg., 

Chicaro 

, 

lm111111111111m11111111111111111111111111m11K1111111111111111m1111111111111111111111111n111u1111111111111111111111111111111111111111111111111111111111j 
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Bates one-pie::e construction does 
away with rivets, joints and welds. 
There are no pockets nor places in 
which water, dirt, or injurious material 
can collect. They cannot rust on the 
inside: they are all external surface, 
every inch of which is easily accessible 
for painting. ◄ (, -

The foundation of Bates One-Piece § 
Steel Poles forms an interlocking mass § 
of steel and concrete-. This steady, § 

~::~~:~L:~~:~1--. · i 
Truss Co. I= 

208 So. La Salle St. 

CH<CACO 'I 

i 
I 

:-1HttltffMHllffNIIIHHHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllli 
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' USE To make a three-way splice . ! 
THE 

DOSSERT 
Three-Way 

SOLDERLESS 
CONNECTOR 

Better conductivity at the joint than in the 
wire itself, is a condition you always have 
with any of the Dossert connectors. 

-all due to the Dossert principle-the tapered 
sleeve. 

The Do:uert 15th Year Book shows you the 
economy thes-e connectors giv-e you. 

FREE 

Dossert & Co. 
242 We.st 41st St, 
New York, N. Y. 

F,,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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I ELRECO TUBULAR POLES I 

/ '\ 
Tltt,CNAM,.CA[O JOINT 

COMBINE 
Lowest Cost 
Least Maintenance 

Lightest Weight 
Greatest Adaptability 

Cnlalog complete with engineering data 8'.'nt on request 

ELECTRIC RAILWAY EQUIPMENT CO. 
CINCINNATI, OHIO 

New York City, 30 Church Street 

~!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllll~ 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i 

Series Type 
Arc Welding and Bo 

Outfit 
Rugged series resistance coil 
Indestructible Mica insulation 
Normal welding current at half vo 

The Elet:tric Railway Improve 
Cleveland, Ohi 

ERICO RAIL BONDS 
E 

~lllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll111111111111111111111111111111TIIIIIIIIIIIII?. 
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=

;=! wii~fg~~~ff!;~~es :_i=_ 

PITTSBURGH, PA. 
~IHIHfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIHIIIUHllii 

~11111111111111111111111111111111111111111111111111m1111111m111111111111111m111111111111111111111111111111m1111111111111111111111111111111111111111111111 .. 

I N:c:~§f i~:I?.~t~:c. 
~ LOUISVILLE, KY. 

15'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 
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MELECTRIC PRODUCTS ~ 
BARE COPPER WIRE AND CABLE ; 

Rec. u. s. Pat. omce 
Galvanlztd Iron and Sleel 

Wire and Strand 

Incandescent Lamp Cord 

TROLLEY WIRE 

WEATHERPROOF WIRE 
AND CABLE 

PAPER INSULATED 
UNDERGROUND CABLE 

MAGNETIC WIRE I 
~ 

AMERICAN ELECTRICAL WORKS i===:=== PHILLIPSDALE, R. I. _ 

Bolton, 118 ll'edenl ; Chicago, l U W. Adami ; 
Cincinnati, Traction Bl~.; New Yorl<, 23 3 B'w11 

~IIIIJIIJIIIIIIIIIIJllfllllllllllllJIIIIIIIIIIIIIIIIJIIIIIITIUIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF. 
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~ i 

I 10lmCo~::~c~::0c:~ng I 

I MDNE/JiE:i~~:.:::faAYs I 
I Treated railway ties, poles, piling, i 
; bridge timbers, etc. i 
~ See our full page advertisement ~ 
§ in last week's issue. § 

i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111,,! 

~m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111ur 

i c~;:'-~~V!~t~k~~=n~~~!:!~Js. I 
~ Oak Switch Ties. 

~ Prompt shipment from our own stocks. f 
~ Headquarters-Nashville, Tenn. ~ 
§ A. D. Andrews, Terre Haute, Ind., Representative. ~ 
!11111111111111111111m111111111111111111111tt111111111111111111111111m1111111n1111111111111111111111111111111111u11111m111mnmmmmmmum11111i 

g11111111in11111111111111m11111111111111m111111111111111111111u11u1111111111111111mrm111111HIIIIIIIIIIIIIIIIIIIIHIIHIHHIIIIIIHIIIIIIIIIHUIHIIH!, 

5 i 
~ ~~ I 

I INSULATED WIRES AND CABLES I 
- JOHN A. ROEBL!NG'S SONS CO., TRENTON, NEW JERSEY -
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111i 
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; ~,!F;:~~~~~~-U~!;!~e~ !:!::}~~:Js~~!!eLand I 
E Ma lleable Iron Frogs, Cro•sings. Section Insulators, Section Switches E 

l~~:.:~~~:~I~:~~;:~~~?~; ... :!J 
~llllll•Hlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllff~ 

~ Standard Underground Cable Co. ~ 
~-: ~\I~ Pittsburgh, Pa. ~--

,~~ l\lanufacturers ot 
==~ ~~• ,.-~ :__

0 
Copper, Brass, Bronze Wires, Rods, Tubes §=_ 

-,,. , ..,, Copper Clad Steel Wire = ~ Insulated Wire of all kinds = 
~ Tl!ADE "'"";:.. Lead Covered and Armored Cables ~ = Cable Terminals, Junction Boxes, etc. ; 
§=_ Boston, Washington, Philadelphia, Pittsburgh, Seattle, Chicago, ~=-

New Yor k, Atl anta, San Francisco, Detroit, Los Angeles, Si. Louis 
~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:..-•i 
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! THE INDIANAPOLIS SWITCH & FROG Co., SPRINGFIELD, OHIO I============== Indianapolis Economy Products That Make Dollars "Grow" 
Indianapolis Solid Manganese: Indianapolis Welding Plates: 

Frogs, Crossings, Mates and Tongue-switches. Suoer-nuality Eliminate "Joints" and "Bonds" In Street Track. Higher In 
material. Par-excellent designs, Gives many lives to one, of Strength and Conductivity than the unbroken Rail. Installed 

~i'~R~ ~nf;~i~~1p"8fisw~Llfi~"a. down, CAN BE RE- ::'i~r8Tifd~ d~~~'i'ctgn'fE:i~s' o~~~':n?:;t</i~;l;~YTE~~: § 

Indianapolis Electric We/Ju: 
Efficient, R apid , ECONOMICAL. Durable. Price. $2.00 (per 
day for three hundred days) thoroughly dependable every day 
in the year. upkeep about 75 cents oer month. LAST A LIFE 
TIME. 

Indianapolis Jf7 elding Steel: 
Flnxated heat treated Metal Electrodes, Insure Uniform De
pendable Welds that are from 75 per cent to 100 per cent more 
efficient. than the "MELT," from the same High Grade basic 
stock. untreated. 

Extensively used in 48 STATES and COUNTIES. Recognized 
as pa.rrunount MAINTENANCE ELIMINATORS. 

Indianapolis Welding Supplies: 
CABLES. HELMETS. LENSES, CARBONS. 

Turntables: 
Ball-bearing, for ash-pits, storage yards, etc. 

Jndia :Op'i:/is - "Economy" Products: 
are Pre-emiocutly "Money Savers." YES-uMOney Ma.kers" 
Electric Railways, 

for 

= 
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i THE BABCOCK & WILCOX COMPANY ~ I 85 LIBERTY STREET, NEW YORK I 
~ Builders since 1868 of Makers of Steam Superheaters ~ 
I Water Tube Boilers 211~~ since 1898 and of Chain Grate ! I of continuing reliability Stokers since 18 93 ; 

I B~~ ~~ i====-

BOSTON, 49 Federal Street DETROIT, Ford Building 
PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building HOUSTON, TEXAS, Southern Pacific Building 

! CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street E 

l 
CHICAGO, l\larquette Building SALT LAKE CJTY, 705-6 Keams Building E 
CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building § 
ATLANTA, Candler Building I,os ANGELE.q, 404-6 Central Building § 
'l"ucsoN, ARIZ., 21 So. Stone Avenue lla&'onne, N.J. SEATTLE, L. C. Smith Building E 
DALLAS, TEX, 2001 Magnolia Building Barberton Ohio HAVANA, CUBA, Calle de Agular 104 E 
HONOLULU, H. T., Castle & Cooke Building ' SAN JUAN, PORTO RICO, Royal Bank Buildinl[ E 

m1111111mm11111111111111111111111111111111111111111111111111111nn1111111111111111111111111111111111111111111111111111111111111111111111111111111111unmmnu111111111111rut111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111u111111111111111111111111! 

:lfHNIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIUllllllllllllfllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllUlllllllllllr.: 

High-Grade Track 
Work 

SWITCHES-MATES-FROGS-CROSSINGS 
COMPLETE LAYOUTS 

IMPROVED ANTI-KICK BIG-HEEL SWITCHES 
HARD CENTER AND MANGANESE 

CONSTRUCTION 

New York Switch & Crossing Co. 
Hoboken, N. J. 

n'r1111111111111111111111111111111111111111111n11111111111111111111111111111u111111111111111111111111111111111111111111111111111111n11111111111111111111111111111?. 

illllllllllltlllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.$ 

!======-'.=====· RWB DY~~MOTORS CARBON ARC RAIL JOINT WELDING 
CARBON ARC RAIL BONDING 

CARBON and METALLIC ARC GENERAL WELDING 

Rail Welding and Bonding Co., Cleveland, O. 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r. 

ifllllllllllllllllllllllllllllllllllllllllltlllllllflllllllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllh.,S 

I FLOOD CITY I 
-

I=== Rail Bonds and Trolley Line Specialties i 
Flood City Mfg. Co., Johnstown,Pa. ; 

!i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11m1111111111111111111111111111~ 

!,IHIINNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII•_ 

I ::~::!J.~i~ti~r I[}:~:~~in: -1 
~CIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIJllllilllUj 

u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

~_i=== Ra~~r:tz~r;~ AJAX CORPO:~a;;~~h ~W'any ~ 
.~nccessor 

~====_:_ Chicago New ~!r~LBU:::;;:~~ls~ORl~liagara Falls, N. Y. 
A utomatlc Return Switch Stands for Passin1< Sidinirs 

Automatic Safety Switch Stands 
Manganese Construction-Tee Rail Special Work 

f.1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r111111111111111111;11l111111111111111111111111111r. 
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g1111111111i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i11111111111111111111111111111111111111111114 

I 

I 
I 
I 
~ 

i = 

American 
Rail Bonds 

CROWN 
UNITED STATES 
TWIN TERMINAL 
SOLDER 
TRIPLEX 

Arc Weld and Flame Weldi 

Send for new 
Rail Bond Book 

I American Steel & Wire 
= ! Company 

0 

CHIC 
NEW 

;°;111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111?. 

r···~;;;····~~;~;····;·;~;~;;···~· 

Grade 402 has been proved by test the most economical and 
satisfaotory brush for standard slotted commutator railway 
motors in both city and interurban service. One of a series of 
■tandaM railway motor brushes. 

COLUMBIA BRUSHES 
I====- COST NO MORE - LAST LONGER = NATIONAL CARBON COMPANY, INC. 

aEVELAND, OHIO SAN FRANCISCO, CAL. 

E,111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111f 

.11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111P..: 

'SPECIAL TRACKWORK l========-

= 

Of the well-known WHARTON Superior Designs 

Steel Castings 
Converter and 

Electric 

and Constructions 

Forgings 
Drop Hammer 

and Press 

Gas Cylinders 
Seamles■ 

Steel 

Wm. Wharton Jr. & Co. Inc., Easton, Pa. 
(Subsidiary of Taylor-Wharton Iron & Steel, Co., 

High Bridge, N. J.) 

i MANGANE~;IG~~;;~s ;~CKWORK _ 
f.111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•11111n111111111111111111F. 

OIIIIIIIIIIIIJIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIUIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIII!:. 

THE WORLD'S STANDARD 

GTON" 
and Yellow 

ed Cambric, Varnished Paper 

IIT'-0-Slot ln■ulation Flexible Varnished Tubins 

!_:=== Irm;::•~;;;.~ ;~ ~;:~:c:0
.~t1'res Co. _ 

Salts Representatives in the Principal 

5m1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111•1r 

:1111111111111111111111111111u11111u1111111111111111111111111111111111111111111111111111111111111111111111111111umu1umm11111m1Hutllllllllllllllllllll~ I ~11•111111• i 
5 Manufactured by electrical engineers who ,rill E = understand your lnsulatlne- problems and render E 

.. 
~= intelli&"ent service, Noted for uniformity and quality. n will PB1' ~=

you to get in touch with 

I The Sterling Varnish Co., Pittsburgh, Penna. I 
iillllltllllllllllnllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\lllllllllllllllllllllllllllllllllllff 

!!IIIIUIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIUIIIIIIJlfnlln!; 

I ; = l!I 3 

I=; •••.t••••I Maohi•e,y• S•••m T .. h:.~:~•- •••••••• I 
Condensen, Gaa and Oil Engine,, Air Compre11ors, ,. 

~ Air Brakes ~ 
~Ullllllllllllllllllllllll'UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJll'flllllllllllllllllllllllllllltlllllllllllllllla_ 

)""""'"""""""""""'""""""""""""""""""""""""""""""""""""""""'"""'"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'""""""""""'""'" 

i FOSTER SUPERHEATERS 
~ A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits 

I POWER SPECIALTY COMPANY, 111 BROADWAY, NEW YORK 
- Boston Philadelphia Pittab11r1rh Kansas City Dallas Chicago San Francisco Londoo, Ell&", 
ialru1111111111111111n111111nillllltllllllllllllll1HIIIIIIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIINIIIIUIIIUIIMlt,. 

),ii111111111111111111111111111111111111111•11111111111111111111111111111111111111111111111111111111111111a11111111111111111111111111mrm1111111m:1111111m1] 

i A Single Segment or a Complete Commutator ~ 
§ I~ turned out with equal care in our ehopa, The ordera we 11.11 § 
= differ only In magnitude; small orders command our utmoet care = 
5 and sklJJ Just a.• do larg-e orders. CAMERON quality applies to § 
jj every coll or eegmeot thst we can make, as well as to every com- 5 = mutator we build. That's why eo many electric railw&¥ men rely ii! 
5 absolutely on our name. = 
~ Cameron Electrical Mfg. Co., Ansonia, Connecticut ~ 
i11111111111111111111111111111m111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111' 

l"""""""""""ii'uc·ii'v'E"""'i'A'c'ii's""""""""""'I 
= = = = !l high-grade R. R. Track and Car Jacks ~ 
E E 
~ The Buckeye Jack Mfg. Co. ~ 
S E 
ii Alliance, Ohio ~ 

~11111111111111111111111111m111111111111111111111111mn11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111um111HH111~ 
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I 
We make a specialty , of 

ELECTRIC RAILWAY 
LUBRICATION 

I We solicit a test of TULC 
= on your equipment. 

I_ The Universal Lubricating Co. ;== 

., Cleveland, Ohio 
jlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1IIUIIIIIIIIIIIIIIIIIIIUJIIIIIIIIIIIIIIIIIIIJIIIHlllllllllllii r_ ... _ ....... -... -.... -.... -... -... ~ .... ~ ... ~ ... ~ .... ~ ................................. -..... . 

I = 

Williams' "Agrippa" Tool Holders 
for 

TURNING THREADING BORING KNURLING PLANING 
CUTTING-OFF and SIDE WORK 

Literature? 
J. H. WILLIAMS & CO., "The Drop-Forging People" 

RROOKLYN BUFFALO CHICAGO 
143 Richards St. 143 Vulcan St. 1143 W. 120 St. 

= 

_.IHIIIIIIHIIIIIIIHIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIII r.: 

!11111111C:.'•1111111111111111111111111111111111111111111111111111111111111111111111111111111m•1111111111111illllllllllllllllllllllllllllllllllllllltlllllllllm':! 

I' 
= i = 
= ! HAl'J-1NG 
= HOLDING 

I==========:_ THE Tribloc not only lifts and lowers-it hauls and holds. Suspended from roller-bearing steel plate trol- I 
leys, mounted on overhead I-beam trackways, it may be g 
m"ade to serve a complete bay, floor, or building. The § 

==== 

security of its mechanism lowers the load accurately into '=====-

place at lathe, forge, or press-and holds it steady there. 
IVrite for information on any type or capacity to 40 tons. 

~ FORD CHAIN BLOCK CO. I=_ 

2ND 6 DIAMOND ■TAEl!.T& PHILADEL,-HIA. PA,. 

OVER·SEAS RCPAD[IITATIVC 

AWED MACHINERY COMPANY Of AMERICA 
SI (.N~■CR5 ST. Ntw YOIIK.. U. s,.,., 

TU .. IN ■A .. C■LONA -.10 DIE JANEIRO 

EABP~'TBIDLOC 
2219-D 

,111m1111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111111111111111111111i 

•~""-~""":"""~~":••"""""~e":""":""~•""••""•:"" :""•:""•~""•:"""""•~""~"•"""""":"""~•":"'"••, 

51111111111111111111111111111111111111111111111111111111111111111:1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111! r .. ::"'""""""""'"""""""""'""'"'"'"""""""'"""',""""""'""'"'"""""""'"'"'"'""'"'""""'""""""""~-
tl~ .,. ,a 

:: NATIONAL FIBRE & INSULATION co. ~ ll 
■ Bnx 4211, Wllmlni:ton, Delaware ,.! I~ 

◄IIU1111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUJllllllllllll(i; 

~mm1111111111111111111111111111111111111111111111111111111111111111111111111111111111111m1111111111111111111111111111111111111111111111111111111111111111111,: 

ICLIWI'BJ.C HEATER JllQUIPMENTM ~~~I I= 

BUSH 
TERMINAL § 

._..._ ............... ......----- ..... 
';;-~, GOLDCAR HF1.r1"' .. 

J~~I'\~ LIGHT I'',_ '· <J 
~ NE¥ \)' : 

~ 4'" . (220 36th St.) _;=== 

Brooklyn, 
N.Y. 

Literature on § 
THElt!llORTAT OONT&OL 11:QUIPMJU,Tt! Requeat : 

=1111n11111111111111111111111111111111111111111111111111111111111111111mmu111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 

[
R"F~WA~·iFiW·~ .. COMPAN_ifl 

Sole Manufacturera ;; 
"HONEYCOMB" AND "ROUND JET" VENTil,ATORS § 

tor Monitor and Arch Roof Care. and all clasaea of buildinp: a 
alao ELECTRIC THERMOMETER CONTROL 3 

I 
of Car Temperatures. = 

141-161 WEST 22D ST, • Write for 1328 Broadway I 
Chlcaco, DI. Catalogue New York. N. Y, ;; 

';11n111nu11n111111111111111111111111111111111111111m1111111111111111111111111111111111111111nun111111111111111111111U111111111111111111111111111111111111i: 

, .. , ................. 00 ........................................................ ~ .................................................... i 
I 
§ 

rillllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllla 

UllllllllllllllllllllllllllllllUIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllllllllllllllllllUIIIIJIIIIIIIIIIIIIIIJIIIIIIIJIIIIIIJIIIIIIIJIIIIIIIIUllllltlll C 

i ~llllilUllll~ Car Heating and Ventilation 

l11AS11 ~ =lmimH= The Peter Smith Heater Company 
~ ~rHIDIIIRI\' 1725 Mt. Elliott Ave., Detroit, Mich.-

ls one of ihe winter problems that you mua, 
settle without delay. We can ahow you how 
to take care of both. with one equipment. 
Now is the time to g-et your cars ready for 
next winter. Write for deialls, 

s = 
:i111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i; 

~lllllllllllllllllllllll!:illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllg 

I . ECTRIC CAR HEATERS ~ 
I THERMOSTATIC CONTROL ~ 

I :J l ~ I 
~ ELECTRO-PNEUMATIC ~ 
~ OR OPERA TING DEVIC .. i 
i11111111111111111111111n11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111~ 
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5 ~ 

I ; 

I fot.'WI< r I I ~~i L~:~E/;El_..('~~t~ I 

=:=

::====_i=• 34;,:.:;tt~:t~:: .!;.rk l=l 
San Francisco Office: 525 Market Street 

Cauadlan Distributors: Lyman Tube & Supply Co., Ltd., 
.Montreal a.nd Toronto 

• ~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

. i1111111111111111111111u111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111n. 

·= FarJ? Boxes Change Carriers 
~ COIN 
~ COUNTERS SORTERS WRAPPERS I THE CLE~f.'v~~l t!! BOX co. 
5 Canadian Branch, Prestont Ontarlo. 

Ji1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111111111111111111111r. 

~111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111m11111111111111111111111111111111111111111111111111111111111111r 

1 

~ .. -.-_-_-_- :~~r~= ,_l=I 

Newark, N. J. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111F.. 

um111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t! 

Only Reliable Products Can 

be Continuously Advertised 

'fi111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111i; 

~IIIIIIIIIJIIIIIIIIIIIIIIIIIIIIJIIIIIIJlllllllllllllllllllllllllllllllldlHIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllutUIIN~ 

i JOHNSON g;:!:e;::1 

! 
~ 
E 
~ 

I 
Adjustable 

The best changer on the market. 
Can be adiu.sted by the conductor to 
throw out a varyinir number of 
coins, necessary to meet chanirea in -
rates of fares. 

Flexible 
Each barrel a separate unit. permit
ting the conductor to interchanire 
the barrels to suit his person&! re
quirements. and to facilitate the ad
dition of extra barrels. 

~ JOHNSON FARE BOX COMPANY !_ 
= Ravenswood, Chicago, Ill. = 
~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HIIIIIIIIIIIIUIIH 

;1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111: 

~ International 

Type R-10 

Registers 

Made in vanous types and sizes 
to meet the requirements of 
service on street and city system. 

Complete line of registers, 
counters and car fittings. 

Exclusive 
HEEREN 

selling agents for 
ENAMEL BADGES. 

==

~=-~ The International Register Co. 
15 South Throop Street, Chicago, Illinois : 

~IIIIIINIHllfttllllllllllllllllllllllllllllJIIIIIIIIIIIIIIIIIIIIIIJlllllllllllllllllllllllllll1111111111111111111111111111111t1HtHS: .. il"'ii---■■OIS: t lflllllli 

lnniN•:i:····iN1D1iCATil\i'G1111S'i'GNALS111

"I 
PROTECT ~ 

i YourCars,Your Men and thePublic I 
§ N-L Products Manufactured and Sold in Canada by Railway & ~ 
E Power Engineering Corporation. Ltd., 133 Eastern Avenue. § 
§ Toronto. Ontario. i] 
§ THE NICHOLS-LINTERN COMPANY, Cleveland, Ohio. ii 
ii111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111u11111111111111111111111111111111111111tum11111111111111111i 

,,111,111111111111111111111111111111111111~11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111HHIIIUINffl 

§ Car Seating, Broom and Snow Sweeper 
I Rattan, Mouldings, etc. 
~ AMERICAN RA TT AN & REED MFG. co. I = Brooklyn, N. Y. 

~==; AMERICAN means QUALITY 
RATTAN SUPPLIES OF EVERY DESCRIPTION 

51111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111mmul 

§111111111111111111111111111111111111111111111111111111111111111111111111111111mm1111111111111111111111111111111111111111111111111111111111111111111111111111g 

= J.:11:!ll)lii;:::::1 Gets Every Fare = I PEREY TURNSTILES i 

! .............. ~ ... ~ ................ :=Iti~i~!~:~::~.J 
-=======

~!== ................. ~ ........... :~~~i~fl~t;~;t~f~-1=========_-u 
basil lnste1t1 or mllea2e or time--basis. Ask: for dat1 

ECONOMY ELECTRIC DEVICES COMP ANY 
L. E. Gould, 37 W. Van Buren St., Chicago 
GENERAL AGE1''T: IJnd Aluminum Field Calls 

DISTRICT AGENTS: Peter Smith Heat.era. Woods Lock TUI 
~ Fare Boxes. Bemis Truck Sveci&ltleis, Miller TrolleY Sh<>M. E 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllnllllllHll;i 
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SEARCHLIGHT SECTION 
EMPLOYMENT-BUSINESS OPPORTUNITIES- EQUIPMENT 

UNDlSPLAYED-RATE PER WORD: 
i'>o11t(on, Wanted, 4 cenh a word, minimum 

15 cents ■n lnaertlon, payable in advance. 
1-'aaitfona Vacant and all other classlftcattom1, 

8 cents a word. minimum charge $2.00. 
Pro»o1al11 4 C cents a llne an ln,ertlon. 

POSITIONS VACANT 
MAN. experienced In both line work and 

track work on fifteen mile Interurban 
rallroad In New Jersey; salary $150.00 
per month. State your experience. P-
4 i9. Elec. Railway Journal. 10th Ave. at 
36th St .• New York City, 

SUPERINTENDEXT of transportation 
wanted for electric line operating Inter
urban. city an!l suburban property In 
Middle West. State age. experience. 
qualification, references and salary ex
pected. Replies treated strictly confi
dential. P-487, Electric Railway Journal. 
10th Ave. at 36th St .• New York City. 

POSITIONS WANTED 
AUDlTOR. broad experience as chief ac

counting officer with representative util
ity Interests. now engaged on important 
work for federal government, desires 
connection with progressive utility as 
auditor, secretary or treasurer. P\V-488. 
Electric Railway Journal, Real Estate 
Tru!lt 131dg., Philadelphia, Pa. 

INFORMATION: 
Boz NumbtTa In care .,r any of our offlcea 

count 10 words additional In undisplayed eds. 
Di!cotmt ot 10% lf one payment h made In 

advanre tor [our consecutive Insertions of 
undl9played ads tnot Including propos■b:). 

(0 

POSITIONS WANTED 
MANAGER or superintendent railway. 

light and power properties ; successful 
organizer and tactful In public relations; 
very resourceful In rehabilitating prop
erties; excellent references. PW-481. 
Elec. Railway Journal. 10th Ave. at 36th 
St., New York City. 

,'1R. MANAGER. are you In need of a cap
able. practical superintendent of trans
portation who Is fully competent to take 
over all details and handle same In a 
manner that would be a credit to rour 
property? Successful In public relations. 
safety campaigns and capable of getting 
results from employes; recognized as an 
economical operator. At present with 
large property ; present relations are 
pleasant; personal reasons for desiring a 
change to another property. A proven 
record of eighteen years with large city. 
subur ban and In terurban properties with 
high grade refer ences Is back of this ad. 
PW-485, Elec. Railway Journal. Leader
News Bldg .• Cleveland. Ohio. 

SUPERINTENDENT. with successful ·rec
ord as statistician and operating head: 
experienced ln In terurban. safety car and 
bus operation: can get desired results; 
satisfactory relations with prsent em
ployer: personal reasons for desiring 
change. Address PW-477. Elec. Rall
way Journal. Leader-News. Bldg., Cleve
land. Ohio. 

"'•1tmMU llltUHIHllffHn,n1tt1fUllttHIIIIHH11uuu11u111111111111u111uuu1uuu11111u11· .. 

DIVISION road master. general foreman; 
practical experience. for twenty-two 
years maintenance. construction. special 
work, steam or electric; three years di
vision road master on New England city 
and Interurban line; prefers Middle West 
or Coast. PW-484. Elec. Ry. Journal. 
10th Ave. at 36th St .• New York City. 

GENERAL foreman of shops and car 
houses, with a proven record of eighteen 
years on large city and interurban prop
erties, desires to make a change ; can 
furnish A-1 references as to character 
and ablllty; understand all details of 
mechanical department thoroughly; wlll
ing to go anywhere. PW-478, Elec. Rall
way Journal. 10th Ave. at 36th St .• New 
York City. 

~ ~s= .~ • 2-Brand Nev, G. E. Rcvenlble motor equli>-

. ~ t-g':"~P-~5\5~/1feo~·C;'.p.:_c.h .o:::ri~~l;ii 6 ol~p.. ~ 
i,
1 

1100 r.p.m •• intermittent rating motors, com- ~.-■_ 
pleta with control panels, controllen. rheostau. 
ete. Price each equipment, $1000, r.o.b., 

IS MONEY ever "spent" for advertising? 
If your railway don•t pay you don•t ad
vertl~e. Let me do your worrying as 
manager, assistant manager. superin
tendent or manager of public r ehtions. 
PW-486. Electric Railway Journal. 10th 
Ave. at 36th St .• New York City. 

l N.,, York. bo,ed. § 
: GR. WEINBERG & AL. POSNER : 

I E~fit1~~0~:V1~.0N~,g~~: tc· ~ 
i111111111111111n1111111111 111 uH111111111111111111111111n1111111111111111111u11,111ttn111111111111111: 

•_11111111"1111111111111111111 111 111111111 111 1111111u111111111111111111111111111111n11111111111111t1111o-.: 

f 20-P;::8Witt Cars f 
I Weicht Complete. 33.000 Iba. ~ 
• Sest 63. 4-G. E. No. 268-C Motors. • 
E K-12-H Control, West. Air Taylor Trucks. E 

I R.H. ~E~~~gi~~-UIPIII ENT co. I 
t. ....... f.~~~.?.~.~~.'.~.~ ... ~.!~: ..... :.~!.(~~!.~~!.\':;..,:r,.~ ............ ~ 

DISPLAYED-RATE PER U,CH: 
1 to 3 inches ••••••..••.••• $4.50 an Inch 
4 to 7 lnchc11 ........... . .. 4.30 an tnch 
8 to 14 Inches. . • • • • • • • • • • • 4.10 an inch 
An adoerti,inu inrh ts measure(} ve·1lcally on 

one column. 3 columna-30 tncbes-to a D&Je. 

E,R. J. 

IIIIII IIUIIIIII JIIIIIIIIIUIIIIIIHlllllllllll"IIIIIIIIHIIIIIIIIII IIIIIIIIII IIIIIIIIHIIIIIIIIIH IHIIU r 

! "The House of Dependable i 
Service" 

NEW and 
RELAYING 

RAILS 
of all Sections 

HYMAN-MICHAELS CO. 
People. Gaa Buildinc, Chic..-o, UI. 

Bron,~ Olfloe,: 

mJ'r~!11:'~~=•:i~ii1:~." sI"'t.,.,1, ~ w~:•;~i~~~~:: .. , 1 
- . 
=iJt11u11u1u11111111111111111111111 11n111111111111111111111111111111n11111 11111111111 11111111111111111>; 
:t/lllHHlllllllllfllllllllttllllltltJllltlllllllllll llUUIIIIUlllllllflllll llllltllllllllllll l ll l llllU~ 

1, New Motor Repair Parts ;_I 

IMMEDIATE SHIPMENT 

We have In otock virtually every part 
nece••ary to complete a.JI of the types of 
non-interpole motors. They are new and 
were manufactured by either the Westing
house Company or the General Electric 
Company. They may be purchased at 25 
per cent less than the manUlfacturers pres
ent prices. 
Send your order• to us and deduct 26 per 

cent from the current quotations. 
What have 11ou for saler 

TRANSIT EQUIPMENT CO. 
Cars-llfotors 

• 501 Fifth Avenue. New York. ~ 
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SOME ONE WANTS TO BUY , 
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the equipment or machinery that you are not using. This may be occupying 
valuable space, collecting dust, rust and hard knocks in your shops and yards 

Sell It Before Depreciation Scraps It 

THE SEARCHLIGHT SECTION IS HELPING OTHERS
LET IT HELP YOU ALSO! 
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WHAT AND WHERE TO .BUY 
Equipment, Apparatus and Supplies Used by the Electric Railway lndu.8try with 

Names of Manufacturers and Distributors Advertising in this Issue 

Advertlsl.ug, Street Car 
Collier, Inc., Barron G. 

Air Receivers, Aftercooler■ 
fogersoll-Rand Co. 

Anchor•, Guy 
Electric Service Sup. Co. 
Ohio Braaa Co. 
Standard Steel Works Co. 
Westinghouse E. & M. C.. 

Armature Shop Tools 
Elec. Service Suppliee Co. 

Automntle Return Switch 
Stand• 

Ramapo AJ..x Corp, 
Automatlo Safety Switch 

Standa 
Ramapo Ajax Corp, 

Axle• 
Bemis Car Truck Co. 
Standard Steel Works Co, 

Axles, Cnr \\'heel 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Carnegie Steel Co. 
Weetlnghouee E. & M. Co. 

Axle Stralghten.,ra 
Columbia M. W. & M. I. Co. 

Bobbitt !\fetal 
Ajax Metal Co. 
More-Jones Br. & Metal C.. 

Babblttlns; Devices 
Columbia M. W. & .M'. I. Ce. 

Badgee o.od Buttona 
Electric Service Sup. Co. 
Internal'! Register Co., The 

BatterlN, Dry 
National Carbon Co. 

Bearing,, and Bearln&" Metal■ 
Ajax Metal Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Gen er al Elect rlc Co. 
Gilbert & Sona, B. F. A. 
Lo Grand, IDe.. >aa 
More-Jones Br. & Metal Co. 
WeatlnghOU"6 E. & M. Ce. 

Bearing•, C..nter and Roller 
Side 

Stucki Co., A. 
Bearing•, Roller 

Stafford Roller Bearing Cr.r 
Truck Corp'n 

B•II& and Gonp 
Brill Co., The J, G. 
Columbia M. W. & M. I. C., 
Consolidated Car-Heating C.. 
Electric Serv1Cl8 Sup. Co. 

Benders, Rall 
Railway Track-work Co. 

Bolltts 
Babcock & Wilcox Co. 
Edge Moor Iron Co. 

Boller Tubes 
Edge Moor Iron Co. 

8
X~~fca!"~~~tu.: Wire Co. 
Electric Railway Improve 
ment Co. 

Electric Service Sup. Co. 
Indlanapolta Switch & l'rOI' 

Co. 
Ohio Brass Co. 
Rail Welding & Bonding Co. 
Railway Track-work Co. 

Bonds, Rall 
American Steel & Wire C.. 
Electric Railway Improve 
ment Co . 

Electric Serv1Cl8 Sup. Co. 
General Electric Co. 
Indianapolis Switch & Fro&' 

Co. 
Ohio Drasa Co. 
Rall Weldlnl' & Bonding Co, 
wcatlngbouae E. & M. Co. 

Book Publishers 
McGraw-Hill Book Co., J'Io. 

Bracketl and Cro•• Arm■ 
(SN! also Pole11, TIM, 

Post,,, etc.) 
Bates E,rp, Stool & Tr. Co. 
Electric Ry, Equip. Co. 
Electric Serv1Cl8 Sup. Co. 
Hnbbard & Co. 
Ohio Brass Co. 

Bmke Adjusters 
National Ry. Applla.nee Ce. 
Westinghouse Tr. Br. Co. 

Brake Shoes 
Amer. Br. Shoe & Fdry. Co. 
Barbour-Stockwell Co. 
Bemis Car Truck Co. 
Brill Co., The J. G. 
Columbia M. W. & M'. L Co. 

BrRkea, Brake System■ and 
Brake Parta 

~~j~~~f~e~f&. Co. 
Brill Co., The J, G. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
National B,.,.ke Co. 
Safety Car Devices Co. 
Weatlnghouee Tr. Br. Co. 

tsrooms, Tra.ek, Steel or kat• 
tao 

Amer. Rattan & Reed Mlg. 
Co. 

BruHbee, Carbon 
G<!neral EJecirtc Co. 
Jeandron, W. J. 
Le Carbone Co. 
National Carbon Co. 
Westinghouse E. & M. Co . 

BroshN, Graphite 
National Carbon Co. 

Brosh••• Wire Pneumatic 
Ingeraoll-Rand Co. 

Brush lloldcrs 
Anderson Mfg. Co., A. & 
J.M. 

Columbia 111. W. & 111. I. Co. 
Bn!es, 1\1 otor 

Brill Co., The J. G. 
Republic Truck Sales Corp. 

Bo1 Seal& 
Ha.le & Kilburn Corp. 

Bushings 
Nat'l J,'!bre & Insulation Co. 

Bushings, Caee llardeoed and 
llangouese 

Bemis Car Truck Co. 
Brill Co ., The J. G. 

CubJ..,. (See Wires ond 
Cabll'I) 

Combrlc, Topea, Yellow &: 
Bhtck Vnmlshed 

Irvington Varnish & Ins. Co. 
Carbon Brushes (See Brn•he11 

Carbon) 

c~~~•i:shi;Fc!1~i:;~:s 
Car Panel Safetr Swilcbea 
Consotidated Car-Heating Co. 
Westinghouse E. & M. Co. 

Co.u, Dump 
Differential Steel Car Co. 

Car•, Pa•senger, Fr,lght 
ExpreRa, Etc. • 

Amer. Car Co. 
Brill Co., The J. G. 
Kuhlman Car Co., G. C. 
National Ry, Appliance Co. 
Waaon Mf1r. Co. 

Cars, Second Rand 
Electric Equipment Co. 

Co.ro, S•lf-Propelled 
Oeneral Electric Co. 

Caatlnn, Um■s, Composition 

A%x c~ft-:i Co. 
Anderson Mfg, Co., A. & 
J.M. 

Columbia 111. W. & M. I. Co. 
More-Jones Br. & Metal Co. 

Caetlnl\'&, Gray Iron and 
Sleet 

Bemis Car Truck Co. 
Columbia 111. W. & M. I. Co. 
Standard Steel Works Co. 

Caotlng1, ~lnll,oble and 
Bruss 

Amer. Brake Shoe & Fdry. 
Co. 

Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Le Grand. Inc., 1'"lc 

Catchn• and Retrievers, 
TroU.,,-

Electr1c Service Sup. Co . 
Ohio Brase Co. 
Wood Co .. Chas. N. 

Catenory C<>notrucllon 
Archbold-Brady Co. 

-~~~i~ft~e t~;:o~: Pnnels 

Circuit BrMkers 
General Electric Co. 
WeaUnghuee E. & M. Co. 

Clamps and Connectors for 
WlrN and Cabl"" 

Anderson Mtg. Co., A. & 
J.M. 

Dosaert & Co. 
Electric Ry. Equip. Co. 
Electric Service Sup. Co. 
General Electrlc Co. 
Hubbard & Co. 
Oblo Brass Co. 
Westlngboaae E. & M. Co. 

CIPRnt"ro and Scrapers-
Track (See also Snow
PloW11, S w e e p e r a and 
Brooms) 

Brill Co., The J. G. 
Ohio Brass Co, 

Olu•tt"rs and Soek<'ta 
General Electric Co. 

Coal and A•lt Handling (SN! 
Conv,:,tng and Bolstlnr 
lllachlner,-) 

Co~fa~ri~g and Winding 
Columbia M. W. & M. I. Co. 
Electric ServiCl8 Sup. Co. 

C-01Js, Armature and Flud 
Columbia M. W. & M. I. Co. 
Economy Elec. Device& Co. 
General Electric Co. 

Coll•, Choke and Kicking 
Ueuera1 .l!.:lcctnc t:o. 
Westmghou•e i,;. & M. Co. 

Colo-Conotlng Jllnchloes 
1':Jectrtc Service Snp. Co. 
lnternat.'I ttegu.n..:r Co .• '£ht: 
J'oboson Fare .Ho.... tiu. 

Commutator Slotters 
Electric Service Sup. Co . 
General Electric Co . 
Westinghouse E & M. Co. 

Commulolor Trulog De,·I••• 
General Electric Co. 

Commutators nr Parts 
Cameron Elec'J Mfg. Co. 
Columbia M. W. & 111. I. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Compressors, Air 
Allia-Chalmcrs l\1fg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Weetlnghouee Tr. Br. Co. 

Compressors, Air, Portable 
Ingersoll-Rand Co. 

Cou<•rpte Products 
lllassey Concrete Product • 

Corp. 
Condensers 

Allis·Chalmers Mfr. Co. 
General Electric Co. 
Ingersoll-Rand Co .• 
Weetlnghouee E. & M . Co. 

(.'ondeosor, Paper& 
Irvington Varnish & Ina. Co. 

Connectors, Solderltsa 
Dosaert & Co. 
Westinghouse E. & M. Co. 

Conneclora, Trailer Car 
Consolidated Car-Heat'g Co. 
Electric Service Sup. Co. 
Ohio Braes Co. 

Controu....,. or Parle 
Allla-Chalmcra Mfg. Co. 
Columbia M. W. & M. I. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

Cnntroller Rei:nlators 
Electric Service Sup. Co. 

c~~~~~l0i1~~~0. 
Westinghouse E. & llf. Co. 

Com·ertl"r'II Rotary 
Allis-Cbafmers Mfg. Co. 
G<!neral Electric Co. 
Westinghouse E. & M. Co. 

Com·e:,tng and Hoisting Ma
•hlnerr 

Columbia 111. W. & :'II. I. Co. 
Copper Wire 

Anaconda Copper Min. Co. 
Cord Adjnstere 

Nal'l Fibre & Insulation Co. 
Cord, Dell, Trolley Regi•lrr, 

etc. 
Brill Co., The J. G. 
Electrlc Serncd Sup. Co. 
Internat'I Reiister Co., Tile 
Roebllng'a Sona Co., J. A. 
Samson Cordage Works 

Card Conn<'Ctors & Conplrl'II 
Electric Serv1Cl8 Sup. Co. 
Samson Cordage Works 
Wood Co .. Chas. N . 

cii':Iilei~ .. c~e J . G. 
Ohio Braaa Co. 
Westinghouse Tr. Br. Co. 

Cmnl'S 
Allis-Chalmers Mfg. Co. 

Crn88 Arm• (See Brackets) 
('roeslngs 

Ramapo Ajax Corp. 
Crossing Foondatlonf. 

International Steel Tie Co. 
Crooslng Frog & Swlkh 

Ramapo Ala.-..: Corp. 
Wharton, Jr., & Co., Wm. 

.Crn••lng lllMg11ne•e 
Jndlanapoli■ Switch & Frog 

Co. 
Ramapo AJax Corp. 

Cro••lng Sl,:nals (S~ Slg
nnl•, Cro•elnr;) 

Crossin,:-• TrRl'k (See Track) 
S(H'Clnl 'Work) 

Cros.,lnl!'•, Trolley 
Ohl o Bras• Co. 

Cnl•her•, Roek 
Allie-Chalmers Mfg. Co. 

Cul-rert Pipe, Concrete 
Ma•sey Concrete Products 

Corp, 
Curtains IU\d Curtain 

Flxtnret1 
Brill Co .. The J. G. 
Electric S~rvice Sup. Co. 
Morton Mfg. Co. 

DNlll"r'II' lll11ehtner,
Electrlc Equipment Co. 

Deralllni:- Devices (See Track 
Work) · 

Df'nllllng SwttchE'!I . 
Ramapo Ajax Corp. 

Dt-stlnalton Sign• 
Columbia M. W. & M. I. Co. 
Electric Se"1Cl8 9up, Co. 

Deteetlve 8erv1ce 
Hltill ~cr\oU..t, .P. Edward 

Hugn, Luth~ 
Wllllams & Cu., J. H. 

Uour Up~rutmar Uevtces 
t..,;011. l)ar•li~auug Cu. 
.Nat'! .i'neumaiic Co .. Inc. 
"ate ty Ca r De-rices Co. 

Doors and Door F1xtore1 
Brill Co.. The J. G. 
G<!oeral Electric Co 
Hale and Kilburn Corp. 

Doore, J,'olding Yestibnle 
Nat'] Pneumatic Co .• lne. 

llrurt ltlgglng (See Conpler•) 
Drills, Jtock 

Ingersoll-Rand Co. 
Drills, Track 

American Steel & Wire Co. 
Electric Service Sup, Co. 
Ingersoll-Rand Co. 
Ohio Brass Co. 

Dryers, Sand 
Electric Service Sup. Co. 

Eare 
Ohio Braoe Co. 

Jo;Jeclrl<'ftl WlrN and Cabtrs 
Amer. Electrical Works 
American Steel & Wire Co. 
Roebliog'a Sona Co., J. A. 

Eleetrlo Grinders 
Railway Track-Work Co. 

Eledrod<'S, Carbon 
lndianapalis Switch & Frog 

Co. 
Railway Track-Work Co. 

EIN'lrodce, Sitt! 
Indianapolis Switch & Frog 

Co. 
Railway Track-Work Co. 

A\~~\ act 0ri.t1oi; 
Archbold-Brady Co. 
Arnold Co., The 
Beeler. John A. 
Croeet~ Co., Jas. H. 
Day & Zimmermann 
Feuetel, Robert M. 
Ford, Bacon & Davia 
Hempblll & Wells 
Holst, Enl!'lehardt W. 
Jackson, Walter 
Ong, Joo R. 
Paraona. Klapp, Brinkerhoff 

& Douglas 
Richey, Albert S. 
Robinson & Co., Inc .. 

Dwight P. 
Sanderson & Porter 
Smith & Co .. C. E. 
Stone & Webeler 
White Engineering Corp., 

The J. G. 
Witt, Peter 

F.n,:ineer1, Consulllog, Con
En~lneR, Ona, Oil nr Ste-am 

Allla-Chalmera llrfg. Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M. Co. 

Fare noxra 
Cleveland Fare Box Co. 
Economy Electric Devices 

Co. 
Johnson Fare Box Co. 
National Ry. Appliance Co. 

FPnt'es, '\\00Ten '''Ire and 
•Fence Posis 

American Steel & Wire Co. 
FMdrr• ond WbN!I Guard• 

Brill Co., The J. G. 
Cleveland Pare Box Co. 
Consolidated Car Fender Co. 
Electric Service Sup, Co. 
Le Grand. Inc., Nie 

Fibre anil Fibre Tobin,: 
Nat'! Fibre & Insulation Co. 
Westlnghou•e E. & M. Co. 

Field Coll• (SN! Coils) 
Flooring Compooltlon 

Amer. Mason Safety Tread 
Co. 

Fo~nge 
Carne,,-!e Steel Co. 
Columbia 111. W. & lit. I. Co. 
!,tandard St.-! Work• Co. 
Williams & Co .. J. H. 

Froga & Croa•lngw, Tee Rall 
Ramapo Alax Corp. 

F'N>I!'•, Track 
!See Track Work) 

Wharton, Jr., & Co., Wm. 

~hfi• B~~
1'to. 

Fu8ee and Fo"c Boxte 
Columbia M. W. & M. I. Co. 
Consolidated Car-Heating Co. 
General Electric Co. 
We•tlngho1Jse E. & 11(. Co. 
Wllllams & Co., J. H. 

Fn•e,,, Reftlloblf' 
Columbia M. W. & M'. I. Co. 
General Electric Co. 

On,:NI, Oil and Wat.er 
Ohio Brass Co. 

Ga•kels 
Pnwer Speclalt:v Co. 
Westlnrhou"" Tr. Br. Co. 

o,.,..Et,-,trfo ORl'II 
General Electric Co. 

-.as Producers 
Westinghouse E. & M. Co. 

Gasoline Torchllll 
Economy Elec~rlc Devices 

Co. 
Gates, l-ar 

Brill Co., The J. G. 
Gear Blanks 

Standard ~teel Works Cor 
Gear Cases 

Columbia M. W. & lll. I. Co 
Electric Service Sup. Co. 
Westinghouse E. & M. Co. 

GPars and Ptnfoos 
Bemis Car Truck Co. 
Columbia M. W. & lll. I. Co 
Electric Service Sup. Co. 
General Electric Co. 
Naliooal Railway Apptian 

Co. 
Tool Steel Gear & Pinion 

Co. 
G~::~n\1~:i,c 'b~Electrl 
Genf'TB.tora 

Allls-Chalmera Mfg. Co. 
Wesllnghouse E. & M. Co. 

Gogl\'les, Eyllll 
Indianapolis Switch & Fro 

Co. 
Smith Heater Co .• Peter 

Gong1 (Soo Bells and Gongs 
Greases (St-e Lubrt....ts) 
Grinders and Grindln~ Sup 

pllN 
Indianapolis Switch & Fro 

Co. 
Railway Track-Work Co. 

Grinders, Portable 
Railway Track-work Co. 

Grinders, Portable Electric 
Railway Track-work Co. 

Grinding Block• and Wheel 
Railway Track-work Oo. 

G:t~a~lif..';~rp. 
Onard Rath, Tee Ball and 

Ill anr;o.oese 
Ramapo Ajax Corp. 

Gnnrds, Trolley 
Electrlc Serv!Cl8 Snp. Co, 
Ohio Brass Co. 

nnckonwe 
Gladium Co., Inc. 

"1~ni:.,~:~Tf-R1Z'nd
0 ~~•o 

IlRrps, Trolley 
Andel'llon Mfg Co.. A. 

J.111. 
Electric Service Sup. Co. 
M'ore-Jones Br. & Metal C 
Star Braes Works 

UPRdlll!'hls 
Electric Service Sup. Co. 
G<!neral Electric Co. 
Ohio Brass Co. 

neadllnlng 
Haskclite Mfg. Co. 

B~~~Tfd!i:i d!1~~~fl~g Co• 
Economy Electrlc Devices 

Co. 
Gold Car Heating & Light • 

Ing Co. 
National Ry. Appliance Co 
Smith neater Oo., Peter 

Hel\len, Car, Rot Air and 
'Water 

Smith Heater Co., Peter 
HPRtera, Car (StoTe) 

Electric Service Sup, Co. 
Sterling Varnl•b Co. 
Westinghouse E. & M. Co. 

Helmell, Weldlnr: 
Indlanapolla Switch & Frog 

Co. 
HolelA and Llf!R 
Columbia M. W . .I: M. I. Co, 
Ford-Chain Block Co. 
Jnirer,,oll-Rand Co. 

Ho.,., Brldit..., 
Ohio Brass Co. 

II0011'11, 8totlon & Wat~h 
mm's. Con~rete 

MMsey Concrete Products 
Corp. 

Hydraulle llfaehln...,. 
AIUa-Chalmen Mfg. Co. 

InotrumMt■, 1\1,aaurlog and 
n..cordlng 

Eronomy Electric Devices 
Co. 

Electric Service Sop. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 

In•ulntlng Cloth, Pap<T and 
Tape 

General Electric Co. 
Irvington Varnlsb & Ina. 

Co. 
Nat'I Fibre & Ineulatlon Co. 
St1111dard Undenrround Cl\hle 
We•tlnghonMl E. & M. Co. 

Tnonlntln,: Compouncls & 
VRrnl•h""' 

Sterllnl!' V1<rnlsh Co., The 
fn•ulnt IOI\' f;tlk 

Irvington Varnish & Ins . 
Co, 
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J Brake Shoes I 
j A. E. R. A. Standards I 
I Diamond "S" Steel Back 1s the Best Type i 
= = I § 
= = I § 

= Standard= 

I Pa:
0

:erns I 
i i 
1 SAFETY ~ 

I CAR ~ I 
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Compressor Efficiency at 
Full and Partial Loads 

Type "XCB" Air Compressors are equipped with the 
5-Step Clearance Control, which automatically causes the 
compressor to operate at full, three-quarter, one-half, one
quarter or no load, depending upon the demand for air. 

I D-67 for Narrow Treads i -
This compressor can be big enough to deliver the large 
volume needed during rush periods, without sacrificing 
efficiency when the demand is.lessened. 

Bulletin 3042 

I 
0::r::: :::e Shoe and Foundry Co. I 

I- 30 Church Street, N~w York , a===_;_. 

332 So. Michie-an Ave., Chicago Chattanooga, Tenn. 

I IIIUAlfflHIIUlffQIIIQllllllllllllllllllllllllllllllllllllllllllllllllllllllllllfllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllut! 

r:;;:· .. ~=~·::::: .. ·;::~:;·;;:::;: .... -" 
!=====;======- f ~i•f ii~i~~ic€ not be mislead by statements of 

large mileage, because a wheel 
that will run too long will dam
age the wire. If our catalogue 
does not show the style vou 

I_ need. write us-the LARGEST 
EX C L U S I V E TROLLEY 

==_; WHEEL MAKERS IN THE 
WORLD. 

I=== THE ST AR BRASS WORKS 
KALAMAZOO, MICH., U. S. A. 
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Inge~a!~!.\~!lllg 
If It's Compressed Air Consult Us 
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§ B. A. Hegeman, Jr .• President ~ 
;;: Charles C. Castla, First Vice-President W. C, Lincoln, MIil', Sales &nd = 
E Harold A. Heeeman. Vice-Pres. and Engineerir11 E 
§ Trea■ , Fred C, J, Dell, Secretary § 

;==========!= N at::::.~?~.~ll~f ~~~t:~:. Co. I 
lllunsey Bldg., Washington, D. C., 100 Boylston Street, Boston. Mass. 

85 Union Trust Bldg., Harrisburir. Pa. 
Hegeman-Castle Corporation, Railway Exchange Bldg., Cbicairo, 111. 

RAILWAY SUPPLIES 
Tool Stet-I Gears nnd Pinion• Drew Line llfaterlal and Railway 
Anderson Shck AdJu•ters S!H'claltl.,. 
Genesco Paint Oils Hartman Centerlni:" Center Plates 
Dunham Hopper Door D"•lc• Economy Power Saving nleten 
Feasible Drop Brake Stall's II & W Electric Heaters 
J<'laxllnum Insulation Garland Yentllators 
Angle-American V a r o I s h e •• Pitt Sanders 

Paints, Enamels, Surfacers, National Safety l'ar Equipment 
Shop Cleaner, Co,•• One-Man Safety Sars 

Johnson Fare Boxes C't>ntrat Equipment Company's 
Peerless and Perry Side Bearings llaud Hold• 

Tnemco Paint & Oil Company's Cemrnt Paint _ 
-:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHlllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllF. 
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I !~:~!~_:~A~o~~~o~~~~s _-============;_§' 

used by electric ,a;lways at home and abroad 
AJAX BULL BEARING ALLOY 

made from the pureet virgin mcta1a to a scientifically correct formula by the 
AJAX PROCESS which greatly increaeee endurance and wearing qualitice. 

THE AJAX MET AL COMPANY 
Es!ablished 1880 =· 

Main Office and Works: Philadelphia, 

:~~ = 

_J~_; 
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38 
ln•ulallng Varnleh"9 

Irviugton Varniab & Ina. 
Co. 

Ster!lng Varnish Co. 
Inenlatton (S- iolao Paint.) 

Anderson Mfg. Oo.. A. & 
J.M. 

Electric Ry. Equip. Oo. 
Electric Service Sup. Co. 
General Electric Co. 
Irvington Varnish & Ine. Co. 

Insnlatlon, Slot 
lrvtnrton Varnleb & Ins. Co. 

lneuh>lors 
(See oleo Line lllaterlal) 

Andereon Mfg. Co .• A. & 
J.M. 

Electric Ry. Equip. Co. 
Electric Service Sup. Co. 
Flood City Mfg. Co. 
General Electric Co. 
Irvlogton Varnieh & Ina. Co. 
Ohio Brass Co. 
Weetinghouse E. & M. Co. 

Insmlntor Pins 
Electric Service Sup. Co. 
Hubbard & Co. 

Insurance, Fire 
Mareh & McLennan 

Jacka (See also Cl'aneo, 
llolel s and Lifts) 

Buckeye J ack Mfg. Co. 
Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 

Joint&, Rail 
(See Rail Jo Intl) 

Jonmal Rox•• 
Bemis Car Truck Co. 
Brill Co., The J. 0. 

Junction Boxee 
Standard Undergrouod Cable 

Labor AdJnelers 
Corp. Service Bureau, The 

Lamp Onardo Rnd Fixture• 
Andereon Mfg. Co. A. & 
J.M. ' 

Electric Service Sup. Co. 
General Electric Co. 
WesUnghouee E. & M. Co. 

Lamps, Arc and Incandescent 
(See also lfeadllghto) 

Anderson Mfg. Co .• A. & 
J.M. 

General Electric Co. 
Westinghouse E. & M. Co 

Lampe, SlgtlRI and Marker 
Nlchols-Lintern Co 
Ohio Brass Co. • 

LRntern•, Claa.lftcatlon 
Nlchols-Lintern Co 

L!\the Attachment, · 
Williama & Co., J a 

Lightning Protection • 
Andereon Mfg. Co. A & 
J.M. 

Electric Service Sup. Co. 
General Electric Co 
Ohio Brass Co. · 
Westinghouse E. & M. Co. 

Line lllatcrlal (S..., alao 
~~~~kets, Jneolaloro, Wlrf'tl. 

AJ'.d~~on Mfr. Co., A. & 

Archbold·Bra.dy Co 
Columbia M. w & M. r. Co 
Doeaert & Co. · 
Electric Service Sup Co 
Electric Ry. Equip. Co. · 
General Electric Co. 
More-Jones Br. & Metal Co 
Ohio Braes Co. 
Westtn1<houee E. & M. Co. 

IA>rklni,: Spring Rnxf'tl 
Wharton. Jr •. & Co., Wm. 

Lornmotlvre, El,...trl, 
General Electric Co. 
Woetlnghouse E & M Co 

l.uhrlrallng En,:lneera . . 
Universal Lubrlca.tlng Co. 

Lnbrleante, Olla and OtN•ee 
Unlvereal Lubrlcsttng Co 

"a,h lne Toole · 
Columbia M . W. & M. I. Co. 

,1arhlne Work 
Columbia M. W. & M. l . Co. 

.llnn~nese StP<'l Cnstln,:a 
Wbarton. Jr., & Co., Wm. 

~Iani:anese !,tN>l Onnrd Rella 
Ramapo Ajax Corp . 

,1n.;::c1:"'wo~~eel Special 
lnillanap01i9 Switch & Frog 

Co. 
Ramapo Aja.x Corp. 
Wharton, Jr .• & Co., Wm. 

, ietrr• (See lnetrumenta) 
.\leters, Car, \\'nit-Hour 

E:eonomy Electric Devices 
Co. 

llntor Rn••• 
(S.-., Bnoes, Motor) 

~lntor Leads 
Doosert & Co. 

'.\ lotorm en 's Sesta 
Brill Co .• The J . 0. 
E:lectric Service Sup. Co. 
Wood Co., Chas. N. 

. II ntors. Electric 
AIUs-Chalmers Mfg. Co. 
Weattnghouee E. & M. Co. 

Hotors and Oeneratora, Seta 
General Electric Co . 
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Allie-Chalmers Mfg. Co. 
Barbour-Stockwell Co. 
Bernie Car Truck Co, 
Columbia :M. w. & M. I. Co. 
Hubbard & Co. 

Oils (See Lnbrieante) 
Packing , 

Electric Service Sup. Co. 
Power Specialty Co. 
Westinghouse E. & M. Co. 

l'ainls and \ 'arnl•he,i, Jnsn• 
IBtlng 

Sterling Varnieh Co. 
Paint& and \ "unlehes (Pres<'r• 

vatl.-e) 
St. Louis Surfacer & Paint 

Co. 
['11,inta and \"arnt.hee !or 

Woodwork 
National Ry. Appliance Co. 

Pnverueot Break<"r& 
Ingereoll-Rand Co. 

roving lllaterlal 
Amer. Br. Shoe & Fdry. Co. 

Pkkups, Trolley Wirt 
Electric Service Sup. Co. 
Ohio Brass Co. 

Pinion Puller& 
Columbia M. W. & M I. Co 
Electric Service S01, Co. 
General Electric Co. 
Wood Co., Chas. N. 

Pinions (See Grnr•> 
Pino, Ca•e llurd,nrd, Wood 

and Iron 
Bernie Car Truck Co. 
Electric Servk-e Sup. Co. 
Ohio BrM• Co. 
Westlnghuuec Tr. Br. Co. 

l'lpe Flttlni:• . 
Power S1.eclalty Co. 
Standard St~• • Worke Co. 
Westlpghouse Tr. Br. Co. 

Planer• tScr Mnrhlnr 'fool&) 
Pini•• tor Tee Rall l',wftcbea 

Rami.po Ajax Corp. 
Pll,r..-Rubbet ln•utnted 

Electric Service Sup. Co. 
Ingersoll• Rand Co 

Pnt"Umatic Tools 
l'ole Relnforclni,: 

Hubbard & Co. 
Pole Line tlardwRre 

Ohio Brase Co. 
Polee, Metnl Slr<'et 

Batee Exp. Steel Truss Co. 
Electric Ry. Equip. Co. 
Hubbard & Co. 

Polt"K, roi,;h & Pilings~ Con
rretf 

Massey Conc•retc Products 
Corp . 

Pole•, Trolley 
Andereoo !>!fr. Co., A. & 
J.M. 

Columbia M. W. & M. I. Co. 
Electric Service Sup. Co. 

Poles, Tuhulnr St<'el 
Electric Ry. Equip. Co. 
Electric Servlee Sup. Co. 

l'ule• and Ties, Treated 
Intemational Creosoting and 

Construction Co. 
Poles, Ties, Poat, Piling and 

l,nmber 
I nternatlonal Creosoting and 
Construction Co. 

Le Grand, Inc., Nie 
Nashville Tie Co. 
SouthemCypress Mlg. Assn. 

Pnwer Sn·lng Device& 
E'ronomy Electric Devices 

Co. 
Nations! Ry. Appltance Co, 

rressure RegulatorR 
lleneral Electric Co 
Ohl o Brass Co. 
Westinghouse E. & M. Co. 

Pump• 
Allie-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 

Pump&, \'"acnnm 
Ingersoll-Rand Co. 

Punthl'!I, Tlrket 
Bonney-Vehelage Tool Co. 
Jnternatlonsl Reg. Co .• The 
Wood Co., Chas. N . 

Rnll Brnce• &: Fastenings 
Re.mapo Ajax Corp. 

R<Lll Orlndero (See Grinder&) 
Rnll .Jolnle 

Ce.rneg!e Steel Co. 
Rnll Joints, WPlded 

Indlane.polie Switch & Fror 
Co. 

Rnlle, Steel 
Carnegie Steel Co. 

RRllway Safety Swltthefl 
Coneolidated Csr Heating- Co. 
Westlngbouee E. & M. Co. 

Rall W~ldlng 

~:n::;ld~~ct.!~~~lnBo?O-
Rnllnn 
Amer. R at. & Reed Mfg. Co. 
Brill Co., The J. G. 
Electric Servi<'tl Sup. Co. 
Hale & Kilburn Corp . 
St. Louie Car Co. 

R.-gl•lera nnd Flltlng• 
Brill Co .• The J. G. 
Electric Service Sup. Co. 
International Reg. Co ., The 
Rooke Automatic Reg-. Co. 

Rt,lnfor<emenl, Concrete 

I 
ISlokero, M...-hanl~aJ Trolley \\beela and Dar1111 

American Steel & Wire Co. Babcock & W1lco:. Co. Flood City Mfg. Co. 
Carnegie Steel Co. We•tmgt,uu.., 1':. & M. Co. More-Jones Brase & Metal 

Repair IShnp Appliances (See Storage IIBtterles (See Bat• Co. 
al•o Coil Banding- and lerle•, i,torac•> Trolley Wherls, (See '\Vbe•l•. 
\\'Indio,: Machines) Strain lnsnlutore Trolley Wh...,J Bushlnp) 

Colun.b,a M. W. & :M. I. Co. Ohio Bras• Co . Flood Cit7 !life. Co. 
Electrk SerVIee Sup. Co. Stmnd More-Jones Bra•s & Metal 

Repair •l'.'"k (ISee al•o Coils) Roebling'e Sona Co •• J. A. Co. 
Colun11Jie. M. W. & M l. Co. Superhraters Trolley Wire 
GenPr'll E1.sctrl c Co Babcock & Wilcox Co. Amer . Eiectrical Work• 
Westinghuu•t E. &. ?11 Co . I Power Specialb Co A s 1 & ,= Co Rf'I)larere Cnr Sweepers, Snow (""P Snow mer. tee ,, ,re · 
Columbi;,, M. \\, & M. I. Co. !'Iowa, Sweepers und Anot'ond a Copper Min. Co. 
El<'<:\ric Service Sui,. Co BroomaJ Roeblm1<'• Son• Co .• J A 

R.-11h1tun<:e. Grid 8wlh-h !"itnnd~ TB~~~· S:: Truck Co. 
Cuh1mb1a M. IV. & M. I. Co. lndiana1mlis Switch & Frog Brill Co .• The J. fl 

R,-i•tance, Wire !\Hd Tube Co. 
General Electric Co. Switch .Sland• and t' btnrPM Tubing, l°Pllow and Bla,k 
Westinghouse E & M. Co. Remap0 Aia, Corp Flexible Va.rnlahea 

R,.,.l•tan,es SwltchP• Self'<'tor Iningtoo Vamlsb & lns. Co 
Consolidated Car-Heating Co. Nichols'.Lintern Co Turblu,.8, Steam 

RrtriPVera, Trolley (See Switch••· Tra,k (S.-e Tr-.ick, Allis Cha•mera M"fg. Co. 
Cntchero nnd Retrievers, I Special Work) General Elet•tric Co. 
Trolley) Swtt,hes and ISwll,hhoards Westin1<llouec E. & M. Co. 

tth,-.,•tats . Allie-Chalmers Mfg Co. 
General Electnc Co. Anderson Mfc. Co. A. & Turbine•. Water 
Wostmghouee E. & M. Co. J. M. Allle-Chalmere Mic. l'o 

Ruller Benrlnga Electric Serv1ce Sup Co Turntnbles 
Stnffnrd Roller Bearing Car General Eleclrie Co · lndianapolie Switch & FM& 

Truck Corp. Weetn,houee E. & M. Co. Co. 
Rnnf• . Swltchea. TN' Rall Tnrn•tll•• 

Haskehte Mlg. Co. Re.mapo A!ax Corp Damon-Chapman co. 
Snndpr•, Trnrk Tnmpera, TIP Electric Service Sup. Co. 

Brill Co .. The J. G. Ingersoll-Rand Co. Ohio Brass Co. 
Columbia M. W. & M. l. Co. Tapt'8 and f"lnth• (See In- Perey J\!fg. Co. 
Electric Service Sup. Co. •nlatlng Cloth raJ)<'r and Cpholstery ~Jaterial 
Ntchole·Lintern Co. Tape) Amer. Ratt~., & Reed Mfg 
Ohio Brase Co. Tee Rall Spec,lal Tntrk Work Co. 

Susi, Fixture&, Car Ramapo Aje.x Cort• Vah·e• 
s~:i:•.1 f,~·ia1~l':.:.· Zvtndow Trlephon.., on!l Parh WeetingbO""" ':'r. Br. Co . 

Hale & Kilburn Corp. T~~~,:;.'J. Sed,v~/; Sup. Co. I Vncuum Jmn•egnntlon 
Scrn!><'r&, Tra<k (See Clean- Standard'Underground Cable Allis-ChaJm,re Mtg. Co. 

,rs and S,raper•, Track) Co. v11mtshed ""l'C•• 
8 •~tfnt~lvera, Robber In• Testing Jostrnments (S..., Jn. Irvington v~rnleh & Ins. Co 

Electric Service Sup. Co. •lr_nmenta, EIPCtrleal l\leao· Vnml•hP<l !'-Ilks 
nrmg, Testing, ttc.) Irvington Varni sh & Ina. Co 

SMtlng lllnterlnla Thermo•tal• \"entllalors, <'nt 
Brill Co., The J . G. Con. Car Heating Co. Brill Co The J G 

Sm!&, Cor (See al•o Rattan) Gold Car Heating- & Light- Na.tlonai" Ry. Appliance Co Ag:,~•· Rattan & Reed Mfg. Ing Co. Nichole-Lfntem Co. 

Bri ll Co .. The J. G. r:i1t;,a1.~~~l~tbo~·Peter Railway Utility Co. 
Hale & Kilburn Corp. Ticket Choppers and Destroy- Welder•. Portable Electric 
Heywood-Wakefield Co. ... Electric Rallwe.y lmprOV0• 

SN'Ond Hand Equipment Electric Service Sup Co ment Co. 
Electric Equipment Co. TIPS and Tie Rod•, Stttt · Indlana.polts Switch & Fro 

SN'ret Service Barbour-Stockwell Co. Co. 
Corp. Service Bureau, The Carnegie Steel Co. Ohio Brase Co. 

Shndes, V.-.Ubnt e International Steel Tie Co Rallwa.y Tra.ek-work _Co. 
S~~t,!~

1
~o .• The J. G. Tl••• Wood Cros• (~Pe Pole•. Rail Welding & Bonding Co 

Aills-Chalmers lllfg. Co. Tl••• etc) Weldin: Prorf'tllK'll and A 
Ton,rue SwJtrhN IMU'f\~os 

Brill Co., The J. O. Wharton. Jr, & Co., Wm. Electric Rall"·ay Improve-
Hubbard & Co, Tool Holders meni Co. 

Side Rrorings (Sre Bearings, Willi ama & Co., J. H. Gen,.nl Electric Co. 
Center and Side) Tool St<'el lndlf\"apolie Switch & Fro 

s:roi:.'"cJ"i'rc~~T~~nlo. T~~r~e~~r~~elc~ii1ng o~in t3ra.se Co. 
Electric Service Sup. Co. Williams & Co .• J. H. Rallway Track-work Co. 
Nat'! Pneumatic Co., Inc. Tool•, Track and l\Uecellane- RaJ• 'Velding & Bonding Co 

Slirnnls. lndlcntln,: on• Wc•IJnghousc E. & 111. Co. 
Nlchols-Lintem Co. Amer. Stet-I & Wire Co. WehlP", Rall Joint 

Sh::nal System•, Bloek Columbia M. w. & M. I. Co. Indt~napolis Switch & Fro 
Electric Service Sup. Co. Electric Service Sup. Co. co. 
Nachod Signal Co .• Inc. Hubbard & Co. Ohio Brass Co. 
0. S. Electric Shmal Co. Ra.llway Track-work Co. R ailway Tr11ek-work Co. 

s:i~f fy
0
~ie!;!:•n~hwny Tower• and Transmission Rall Welding & Bonding Co 

Cro••lng- Strndnreo Weldrra, St.el 
Nschod Signal Co., Inc. Bates Exp. Steel Truss Co. Indianapolis Switch & Fro 
u. s. Electric Signal co. Westinghouse E. & M. Co. I Co. 

SIRrk Adiu•tera Trnrk Expnnslon ,Joint• Wherl Ounrd• (S..., Fender 
(See Broke AdJnsler•) T;;.~:rtr,~in~~·•• & Co., Wm. Rnd Whet! Onud•) 

S~frnegle, Steel Co. Railway Track-work Co . Wb.-.,1 "•e••e• (SN> :\lnrhln 
Trnck, Speclnl Work Toole! 

Sl<'el- Whet-I• 1tnd Cutters Barbour-Stock well Co. \\'hrela. Car, Coot Iron 
Andereon Mtg. Co .• A. & Indianapolis Switch & Fror 13(,ml~ Car Truck Co. 

J .M. Co 
Columbia JII. W. & M. l. Co. Ne..: York Switch & Cross, Wh..,.h. Car, !,feel Rnd St 
Electric R y. Equip. Co. Ing Co. Tire 
Electric Service Sup. Co. St. Louie Frog & Switch Co. Rem!,, Car Trn<'k Co. 
More.Jones Br. & lllete.J Co. Wharton. Jr., & Co .• Wm. CSatamndl'v'ared S~~I C~Vork• Co. ~mokeeta,ko, Cnr Inc. 
Nlcbole-Lintern Co. Trn.,..formere WhtelR, TrollPY 

Snow-I•lowa, Swet-pera . and Allie-Chalmere Mlg. Co. Anderoon lllfg. Co., A. & 

A~;'.°¾i'at. & Reed Mfg. Co. ~e:~f~!-h~•~!rlJ_ci-M. Co. c~iu:bla :\I. 'IV. & lll. I. 
Brill Co .. The J. 0. Trends, snret7. Stnlr Car Step Cnpper Prodn<'te Foriring 
Columbia M. W. & M. I. Co. Amer M s f Tre d Co Electric Ry. Equip. Co. 
Con•olidated C11r Fender Co. lllorton ~i~ c~.' a • Electric Service Sup. Co. 

SP<"Clol Adh ... lvo Papers Trnll•Y na,.... Gmeral Eleetrlc Co. 
Irvington Varnish & Ins. Anderson Mfc. Co .• A. &. f1~';·t~~~: t:k1;:"· Co. 
Co. J.M. 

Spike• Electric Serviee Sup. Co. Wh'•tle•. Air 
Ahler. Steel & Wire Co. g:;~gr~~a~!"c~~c Co. gJg r~,::!fg:c Co. 

s~i~~~~g~~i;;r.o'M'.dl M. Co. Troller Rn-. RetrleTln~ IVeatlnghouse Tr. Br. Co. 

Splicing Slet-vee (See Ciampa ~fd11?on Mfr. Co., A. & ~~e~ 0 ~feel & Wire Co. 
llnd Connectors) B'lectric Service Sup. Co. R.oeblin1<'e Sons Co .• J. A. 

Springe, Car Rnd Tru,k General Electric Co. 
Amer. Steel & Wire Co. Ohio Braee Co. 
Bernie Car Truek Co. Trolley Bna"" 
Brill Co., The J. 0. Brill Co .. The J. G. 
Standard Steel '\Vorke Co. General Electric Co. 

S['rlnklera, Traek and Road Weetingbou•e E. & M. Co. 
Brill Co., The J. G. Trolley Moterlnl•, O,·erhend 

'-1 I Ca ti Flood City l\l!g. Co. 
',$°hartin,nJ:., & Co., Wm. More-Jones Brass & Metal 

Str<le and Stet-I Prodncta o~fo Brass Co. 
lllorton Mfg. Co • 

Step&, Car Trolley Shoes 
Amer. Mason Safety Tread Economy Elec. Devices Co. 

Co. Trolley and Trolley Sysf('IJI• 
lllorton M!c. Co. Ford-Chain Block Co. 

'Tire• Rnd Cobl.-. 
.<I.mer. E'lec'J Work• 
Amer. Steel & Wire Co. 
Anaconda Copper !lfln. Co. 
Genera.I Electric Co 
Indianapolis S"itch ,1' Fro 

Co. 
Roebltni:'s Sons Co •• J. A. 
St•ndard Underground Canl 

Co. 
Westinghouse E. & M. Co. 

Woodwnrkhtg '.\Jarhlnr.• 
Al11s•Chalmers lllfg. Co 

\\"r,-nrhfA 
WllliRms & Co .• J. H. 
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Car Seat and 
Snow Sweeper Rattan 

For 60 years we have been the largest im
porters of rattan from the Islands in the 
Indian Ocean. It is therefore to be ex
pected that when Rattan is thought of 
our name, "Heywood-\Vakefield," instantly 
comes to mind. 

Follow that impulse and write us when in 
the market for: 

High Grade close woven Rattan Car Seat 
Webbing, canvas lined and unlined, in 
widths from 12 in. to 48 in. 

High Grade Snow Sweeper Rattan m 
Natural and Cut Lengths. 

High Grade Car Seats, cross or longi
tudinal, covered with Rattan, Plush or 
Leather. 

HEYWOOD-WAKEFIELD 
COMPANY 

Factory: Wakefield, Mass. 
~ SALES OFFICES: 
E Heywood-Wakefield Co. Heywood-Wakefield Co. 
E 516 West 34th St •• New York 1415 Mlehig-an Ave., Chicago 
E .E. F. Boyle, Monadnoek Bldg., San Franctsco, Cal. 
E F. N. Grigg, 630 Louisiana Ave., Washing-ton, D. C. 
§ Railway and Power Engineering Corp ., Toronto and Montreal 
E G. F. Cotter Supply Co., Houston, Texas 
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"THEY'RE FORGED-NOT CAST 
THAT'S WHY THEY LAST" 

(No Alloy) 

TROLLEY WHEELS 
The toughness of the metal means better perform
ance and new economy. 

Send for Particulars 

THE COPPER PRODUCTS FORGING CO. 
5 1412 East 47th Street, CLEVELAND 

5 
~HIHHIIIIUllllllllllllhllllllllttllUlllllllllllllllltllllllllllllltlflllhHlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll:IIIIIIIIIIIIIIIIIIIF. 

!JllltlllllllllllHIIHIIHlllllfflltlllllllJHlllllllllllfllllllntJIHIHRHIIIIIIIIIIIIIIIJIHIIUIIUIIIIIIIIHIIIIIHlllllllfnlllHlflflHHtllltHnHHII~ 

CARNEGIE 
Wrought Steel 

GEAR BLANKS 
An economical 

investment 
is assured when gears are cut from Carnegie 

Gear Blanks. 

LEADING GEAR CUTTERS 
CARRY THEM IN STOCK 

For economy insist that your gears be cut 
from Carnegie Blanks. 

Carnegie Steel Company 
GENERAL OFFICES: 

E CARNEGIE BUILDING, PITTSBURGH, PA. 

; 1506 _ 
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STAFFORD 
ROLLER BEARINGS 

Cut Power Require-
ments in Half 

Prevent hot boxes and 
~esultlng Journal troubles; 
che'clt end thrust and do 
away with all lubrication 
difficulties BECAUSE--

§ ' They Eliminate 
~ 1onmal Friction. 

~ Goarnnteed Two Yean,. 

~ Alli: for IU,rat.,a " 

§ STArrorw R.OllER. BEAR.I/Yu E 
E JI'« A.B.R..A. _, M.C.B. BIMl4- CAR. TDUCt< CORPORATION = 
§ '::ut:,;t'JO:«:ab,!.pplkd lo u...;➔(V,I 1>4 ,,,.~ v5 .a ~ 
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The Differential Car 
An automatic dump car, an electric locomotive, a 
snow plow, and a freight car-all in one. Big 
■avings shown in track con-
struction and maintenance, 
paving work, coal hauling, 
ash disposal, snow removal, 
and freight transportation. 

The Differential 
Steel Car Co. 

Findlay, Ohio 
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~ THE P. EDWARD WISH SERVICE ~ 
§ 50 Church St. Street Railway Inspection 131 State St. § 
§ NEW YORK DETECTIVES BOSTON § 
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§ When writing the advertiser for information or § 
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§ Journal would be appreciated. § 
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present an Unusual Combination 

in that they give BETTER RESULTS AT LESS COST 
j)/anufactured and Sold b11 

Morton Manufacturing Company, Chicago 
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SAMSON SPOT WATERPROOFED TROLLEY CORD 

~ Trade Mark Roe. U. S. Pat. OIT. i =_= Ma.de of extra qua.llty stock firmly braided and smoothly 1lnl•hed. § ==- Carefully Inspected and guaranteed free from flaw•. ;; 
Samples and in1ormation gladly eent, ~ 

~ SAMSON CORDAGE WORKS, BOSTON. MASS. i 
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§ i 

I PRoit~~~cE LIFE~~~Ds I 
; The Consolidated Car Fender Co., Providence, R. I . ; 

§ Wendell & MacDuffie Co., 61 Broadway, New York § 
§ Gt'llrral Sales Agt'llts § 
~ i 
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j "Boyerized" Products Reduce Maintenance I 
= Bemi• Trucke Manganese Brake Heads = 
§ Case Hardened Brake Pins Manganese Transom Platea § 
§ Case Hardened Bu'llhtnira Manganese Body Buahinp § = Caae Hardened Nute and Bolts Bronze Axle Bearlnn = i ~~[~~;~f 2:!t::::~.: ·::---1'~ I 
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Brill "Winner" Seats 

For Every Class Service 
Brill Seats have always been ac
cepted as representing the last 
word in car seats. Both the 
"\Vinner" and "\Vaylo" types 
of reversing mechanisms have 
proved most satisfactory in serv
ice and continue to hold first 
rank in .their respective classes. 

All reversible and non-revers
ible seats for passengers, includ
ing the rattan upholstery, as 

well as a variety of types for 
motormen and conductors, are 
manufactured complete, ready 
for installation. 

To the use of pressed-steel ped
estals and aisle plates, and the 
minimum number of parts used 
in their construction, the ex
treme light-weight character
istic of all B r i I I seats is 
attributed. 

flr:m1il THE J. G. BRILL C OMPANY rm 
~ PHILADE LPHIA., PA. ~ 
AMERICAN CAR Co. -

ST. L.OUIS MO. 
G.C. KUHL.MAN CAR Co. 

C L.CVCLANC. Ot-410, 
WASON MANF"°o CO. 

SPR I NOFI CL.0, MASS. 



ELECTRIC RAILW AY J O U RNAL 

Just What 
YOU need! 

Here are ideas, methods and sug
gestions offered by practical men 
looked up to as authorities in Elec
tric R ailway Circles. A complete 

Electric Railway 
Library 

4 Volumes, over 2000 pages 
fully illustrated 

Sent on approval. No money down. 
Small monthly payments. 

Get these four books--the compiled experi
ence of four of the biggest electric railway 
specialists. You can apply their sound ad
vice to your every-day difficulties. 

Send no money 
Just mail the coupon. The complete 
library will be sent you pos tpa id fo r 10 
DAYS' FREE EXAMINATIO N. If the 
books are what you have been waiting 
for-the help you need every day- send 
us $2.00 in ten days and $3.50 fo r four 
months. 

Use this coupon NOW 

11------->• 

Mass Transportation-
One of the most complex problems of 
electric railway operation is viewed 
from every angle in these books. 

Probably every phase of ·the question 
that puzzles you most is successfully 
answered here. 

In these days of high operating cos ts 
and constant demands for better service 
economical maintenance is a necessity. 
Bus activities bring the need for ex
tended lines, more cars, better and 
more efficient service all around. 
Economies must be made, maintenance 
plans must be put into effect NO\V, to 
compete effectively and profitably. 

FREE EXAMINATION COUPON I 
.McGraw-HIii Book C'o .• Joe .• 

3;0 Se,et1th A,·enue. ~ew York. 

You may send m e the Electric Railway L ibrary for 
my Inspection. If the books p rove salis faetory I wLI 
send s :. .00 in 10 days and $3.5 0 tier month for four 
months-until I have paid the pri ce of the book,.__ 
Sl0.00. If the books are not what I wan t I agree to 
return th em pos tpaid wllhin l O days of receip t. 

Subscriber to the E lectric R ailway Journal r .... . ..... . 

Member of the A .l.E.E. or the A.E .R .A . ! ............. , 

Sii.-nro . .••......•...••..•...... ... ...... , •.. , .•. 

Address •................••..... • ......... • .•••• • 

Name of Company 

Official Position ..........•.....•..•••.••.•.•.•.. . 

(Books sent on approval to r eta il purchasers in the 
U. S. and Canada..) E 12-0-:!2 
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