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From 1893 to 1904 

STREET RAILWAY JOURNAL, 
114 Liberty Street, Ntw York. 

A visit to the Louisiana P urchase Exposi tion brings forcib ly 

t? .mind the advance in the electric rai lway art since 1893 and 
the Columbian Exposition. Those of us th at hav e been actively 

c,onnected with electric railway development since 1893 have 

~~)domstopped to think of the progress made since that time. 
I~_ the matter of cars alone the difference between the exhibit;; 

O! 1893 and 1904 is startling. By the latter we are remi~d~d 
th:1t the double-truck electric car has been a lmost entirely ~ 
development of the last ten years. The weight and carrying 

c_a pacit)' of cars considered standard has been practicalliy 
doubled in that time. The enclosed motor had but recently been 

introduced in 1893. Interurban lines were non-existent with 
one or two notable exceptions. The modern high-speed inte·r­

urban was practically unknown. The fir st heavy electric_ el~­

vated trains were being operated on the intramural railway,. 

The multiple-unit sys tem was so far from being con:, idered. 
seriously as a pos,c; ibl e factor in the electric transportat,ion 

problem that one or two prominent technical journals toQk 
q.:cas ion to ed itoria lize about that time to the effect th,at_ t_li e 

motive power would stay at the head of the train. Alternating~­
current high-tension transmission for railway work \Y.as 

The Interurban Right of Way 
The importance of a private right of way in interurban 

electric railroading has been realized more and more in the past 

few years, until it is rare to hear of an entirely new line 

proposing to give high speed service between cities which 

omits to provide as far as possibl e an uninterrupted route for 

its cars. Many roads have gone to heavy expense in this di­

rection, buying land at figures considerably above its intrinsic 

value through the belief that the superior service resulting 

would ultimatel y justify this investment. There is not suffi­

cient realization of the influence of the new interurban railway 

upon the we! fare of the community, in many cases; if this 
aspect of the si tuation were appreciated, there would be less 

extortion on the part of land owners and less need of resorting 

to the legal question of right of eminent domain. 
Owners of interurban systems formed by the extension of 

suburban lines across country sometimes fail to appreciate 

the part played by a private right of way in competition with 

steam or other electric lines. Often the growth of such roads 

is a gradual, step-by-step process, the plan being to connect 

more and more outlying communities with each terminal city 

unti l finally a continuous line joins the great centers of popu­

.lation. An instance of this is found in the fir st through electric 

line placed in service between Boston and Worcester, Mass. 

\A/hen physicai connection was fir st es tabli shed between the 
twti cities/ it -was not t!1e result of a far seeing plan to provide 
co.11t1m1ous' through service under a single management, and 

the syste11i was in no sense an interurban I ine. Through tickets 
were ~1ril1ea'rci of; ha! f a dozen -changes of cars were necessary 

i1rthe nrri of 50 1ni"les and considerable time was lost in making 
col'in~t-tfons, -so: th-at ffie runn'ing time rarely fell within five 

hdtffs, :aga1t1st one h011r on the competi 1i g s team road, 44 miles 

iii lehgth. -All this has been changed by the establishment 
of th·e -new trunk electric line between the two cities, which 

co~ers the,'40~111'ile-· route in two hours, at half the steam railway 

fare: The old route possessed little, if any, private right of 

way, while the later line nms over its own ground to the ex­

clusion of )iighways as far as physical conditions will permit­

perhaps two-th_ircl s of th e way, to speak in the rough. The 

in_~uence _qf_ theright of w~y •is profoundly felt in the running 
ti\11e, and. the double, tracking _o f the entire route has followed 
a~.~/ tii'ane; ·-~f. to(nse: The traffic 0 11 the through line ha s 

l?~fn_}ta~~ i1:?ugh to require half hourly cars all through the 
past. wiriter, and there is no doubt that th e loss of business 
ft~b~-~ly f~l.t by ti_~ ~ competi ng Boston & Albany steam line. , 
''_611~ ,~)f"h1~- l~;o~t striking points which has been illnstratecl 
I~,,,."': .: :. :'. .. • : : . . ; ::. : • •• • •• • • • • '• • 
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b} the success of the eleetric "air line" route, is the necessity 

of meeting steam r ailway competition with steam railway 

methods of eonducting transportation. Through cars, punctu­

ality, comfortable rolling stock, through tickets, strict disci­

pline, modern methods of despatching-these are essentials, 

eoupled with high speed running. The private right of way 

is the condition of fast time; quite as important as its bearing 

on the sehed ule as a 200-hp motor equipment per car. Again, 

slow running in cit ies offers an obstaele not encountered to a 

serious degree on the steam road, whose private right of way 

runs entirely through the eities traversed. The eleetric line 
must make up for this drawbaek on the rural and suburban 
sections of its route. \Vhile it is possible to run at speeds of 

35 miles and sometimes 40 miles per hour on elear straight 
highways, 60 111 . p. h. is out of the question on anything except 
a protected right of way. 

~rotect Your Telephone Circuits 
\Vhen the stringing of telephone lines on the same poles as 

high-tension transmi ss ion lines was fir st begun, there were 

some doubts exp ressed as to the safety of this procedure, on 
account of the possible danger to persons using the telephone. 

P raetiee has demon strated, however, that on the majority of 

transmission lines, telephone eireuits can be run on the same 
poles without bad results, either in the way of poor talking 

over the telephone line or danger to users of the telephone. 
The use of telephon e cireuits on high-tension transmission pole 

lines has now beeome so common that it is not out of place at 

this time to utter a word of warning lest familiarity with this 
practiee should breed contempt and lead to the relaxing of some 

very important safeguard s. A ll well constructed telephone ex­
ehanges and long-distanee telephone lines operated by the regu­

lar telephone companies are equipped with protective devices, 

whieh wi ll , to a large ex tent, eliminate possible danger to tele­
phone users from erosses of high-voltage power lines with tele­
phone lines. \ Vhere the telephone is used by an electric rail ­

way along its transmiss ion lines, however, the re is likely to be 
too little attention pair! t,, prntert iY e devices. since the tele­

phone is on!~ nne it em in th e operation of large properly , and 
11 is seldom th at Jn electri c ra il way company has a telephone 
expert in its employ. 0 nlY recently the daily press reported a 
fa ta lity upon an in terurban road , evidently due to some leak 
from a hig·h-tension -,v ire to a despatcher 's telephone ci rcuit. 

It must neve r be fo rgotten ·.,,·hen a telephone line runs for many 
miles under 2. hi gh-tension t ransmission line t hat there is a 

.:: hance for J. leak from er a c:·oss w ith the high-tension trans­

mi ssion circuit and tha~ the best precautions known to the 
telephoni c art should be tah .n to prevent danger to employees 

who are constantly using the te lephone in conducting the com­
pany's business. and who are sure to be victims if the telephone 
ci rcuits a rc not suppli ed wi th dev iees whi ch will render the 

telephone line harm less whenever they a re crossed wi th trans­
mis sion eircuit,. To be sure. th ere is p retty sure to be trouble 
when a hi gh-ten c;ion line gets crossc<l w ith a telephone ci reuit, 
no matter what protect ive cleviees may be installed on the tel e­
phone eireuit. However . this t ro uble can be eonfined mainly 
to dam age to property wi thout loss of life. Telephone pro­
tective devices are usual ly made to put automatically a dead 
ground on th e telephone line whenever the potential exceeds 
a certain prerleterminecl amount. W hile the automatic ground­
ing of a telephone instrument on a line may cause considerable 
fireworks at various points when there is a cross with a trans­
mission line, it makes the instrument practically safe, and thus 

human life is not endangered. A telephone instrument can only 

be dangerous when it is sufficiently insulated from the ground 
so that a dangerous potential can exist between the instrument 
and the ground. 

Kicking Against the Inevitable 
The struggles of the steam railroads against electric traction 

would be amusing if they were less pathetic. It has been 

thoroughly demonstrated tha t in eompetition with a free field 

arid no favors a well-ma_naged trolley line can starve out subur- • 

ban steam se rvice with hardly an effort. Yet the steam lines 

keep along at the same old pace with th e same old ears, and 

set their faees rigidly against yielding to the mareh of pro­

gress. In two very speeial in stanees electrieity is being adopted 

for steam on short terminal sections, but outside of these two 
examples the ehanges accomplished hav e been made grudgingly 

and with loud protests . The situation reminds us of the good 

old times when there was war to the knife between direct and 

alternating eurrents. A direet-current man would have gone 

to the stake before bowing down before the saered transformer, 

and an alternating-current man used to stand about his station 

eursing the fa tes that compelled him to use a direct-current 

exciter. Just sueh a fa nati eal_ spirit seems to dominate the 
eouncil s of the old line railway men. Only the other day a 

prominent railway manager , when in,.terviewed on the cause of 

recent wholesale discharges of men, raised a ery that the trolley 

car was ruining his suburban business, and that the devil was 

to pay generally. T he learn ed counsel of another road, in 
arguing before the Massachusetts Railroad Commissioners 

against the eompul sory abolition of grade crossings, com­

plained bitterly that eleetrie ears could use grade crossings of 
the highway and that automobiles were allowed to run at large. 

A nd yet the roads that eould adopt electric suburban service 

with the greate. tease still squirm and grumble and try to dodge 
the issue. 

\Ve are impelled to thi s eomm ent by th e fearfully and 

wonderfully made motor cars now being tried on several of 

the steam marl" in E ngland and ()11 th e Contin ent of Europe. 
~ome nf the'.-e m ads apparently mean ne,·er , neve r to surrender 

to the malign tro lle\ anri th e accursed third rail. One of these 

motors at present bemg tri ed on a prominent Briti sh line is a 

sort of cross between the H eilmann locomotive and the Patton 
motor car. It is a mighty combination car seating fifty-two 

passenger s, and weighing some 35 tons. T he forwa rd quarter 
of the thing is devoted to the mi s(:ellaneous power station. 

This consists 0£ an So-hp petrol motor with a ll the varied 

chicken fixin g.s that go with th ai sort of a maehine, a 55-kw 

di rect-connecied muliipolar generator, with both compound 

w inding and separate excitat ion, a belted 72-volt exciter, 
thirty-eight eells of stor age battery, a fan for cooling the water 

eireulation of th e eng ine, a surfaee cooler, an air brake motor, 

pump set, supplementary elcetric braking arrangements and a 

collection of rheostats and other bric-a-brac too numerous to 
catalogue h ere. Two good honest \Vestinghouse motors on the 
t rucks do the rest. The petrol motor runs at constant speed, 

and by means of a controller and the generator field rheostat 
a certain amount of speed regulation is obtained. The funda­

mental scheme belongs to bygone years, but some new and 

weird complications seem to have been introduced in the pres­
ent application that give it an unique place in the history of 

contraptions. We suppose the basic idea is to gain some ad­

vantage over the Heilmann scheme by using an internal com­
bustion engine in stead of a steam engine, but otherwise the 

general function of the car seems to be hardly different from 
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that of th e rest of the futile motor cars that have adorned the 
scrap heaps of many a railroad. 

The steam dummy as a substitute for an electric ca r is a 
favorite refuge of the harassed railway man when he is trying 
to solve the problem of trolley car competition. But the 
whole tribe of dummies fail to fill any long-felt want 
in suburban service. · The demands of such work far exceed 

the possibilities of steam dummies or other makeshifts. The . 

• problem of suburban rapid transit is not how to find something 

which can be substituted for the electric car but how to ge t 

electric trains fast enough and capacious enough to meet the 
growing demand. All the resources of even the multiple-unit 

system are taxed to get acceleration swift enough and susta ined 

speed great enough to fill the needs of the public. Why waste 
time in experimenting with petrol motor dummies while the 

real problem is to concentra te enough energy on a rapid transit 

system' to make it do its work? Ii any one wants to work with 

petrol tnotors or th e like let him do the work on an economi cal 
scale i,n a power station , and not attempt to mount a power 

station;. on wheels. There is to-day no material diffi culty in 
supplying energy to any number of electric cars at a cos t fa r 

below ,that attainable in any sort of a locomotive, and the rea l 

task of the engineer is to orga nize the service on a sca le com­

mensurate with the demand. Some of the steam roads a re 

working their suburban services practically to the limit of the 

capacity of steam locomotives to do the work . They need the 
power for acceleration and fa st running that onl y a central 

power station can supply, and the sooner they get down to 

business and adopt electric traction the better for themselves 
and for the public. Electric roads have lessons to lea rn from 

the steam railways, as we have many times remarked, but they 
can give lessons as well as receive them. It is time for th e 

prejudice against electric traction to disappear, for if railway 

managers were less timorous about it they would soon full y 
realize its advantages. The locomotive is a rema rkable ma­

chine, but it has its limitations like every other machine. and 
it finds them in dealing with modern rapid transit. 

Convenience in Truck and Motor Repairs 
Considering the amount of money that is spent in th e pur­

chase of motor and truck equipments, it is strange how many 

-::ompanies, when ordering such equipments, fail to take into 

account the fact that a fter motors have been mounted upon the 

trucks and put in operation the time is sure to come when 

those motors must be taken off from the trucks for motor r e­

pairs and wheel ren ewals, and that this process must be re­

peated every few months as long as the trucks and motors a re 

in service. From th e way some trucks and motors a re put 

together, one would be led to suppose that the purchasers never 
expected to take the motors out of the trucks oftener than 

once in several years. Thi s remark applies more particula rly 

to double-truck equipment. On a single-truck there is usually 

plenty of room for a motor , consequently there is no trouble 

about removing it from th e truck. On double-truck cars, the 
efJuipment is likely to be crowded, and when buying trucks and 
motors, the r ·.,rchasin g company 's officials should make sore 

tha t the combination is such that the motors can be taken out 

of the trucks without tea ring the truck to pieces. Sometimes 

a half-inch difference in the dimensions of a truck will make 

all the diffrrence between hoi sting a motor out promptly and 

quickly and getting it out only by taking the truck to pieces 

or by a tedious process of worrying the motor out by t ilting 
and squeezing. It has been said of some appara tu s that when 

it is (les igncd so as. to fa cilitate <; ~sy repairs! it i!i likely to 

show strong inclination to give its owners the chance to make 

use of those characte ri stics. Thi s remark was originally ap­

plied to stati c transformers. It certa inly does not apply to the 

greater part of an elec tric car equipment. As a well-known 

master mechani c once put it to the writer, "we must design our 

equipment with the idea that a t some t ime every piece in that 

equipment must be taken out fo r repairs." If this is true of 

repairs to parts which a re not ordinarily considered likely to 

require repairs, how mu ch more is it true of trucks and motors 

which must be taken apart regula rly as the part of th e routine 

in the operation of a road. Good shop fac iliti es for hoist­

mg are important, but it is equally important that th e trucks and 

motors be so arranged that these hoisting fac iliti es can be 
used to advantage. It is sometimes the case that nei ther the 

motor nor the truck in itself is of bad des ign, but the two are 

put together in a most unhappy combina tion . Ma nifestly, two 

such intimately r ela ted parts as trucks and motors must be 

considered together rather tha n as two entirely separate parts 
of th e equipment. 

Car Shop Pits 
Electric railway compani es now a re using a ll van et1 es of 

pits, from pits 6 ft. deep to none at all. As we have noted a 

numb er of times recently, there is now a tendency on the part 

of some companies to abandon pit work as fa r as possible, but 
the repair shop pit will be with us for a number o f years to 

co me neve rth eless. A certain amoun t of in spection must be 

made in pits, even if no repair work is done by lowering the 

motors into a pit. It is the intention expressly to ca ll attention 
here to certain modifications of the usual practice in construct­

ing pits, which should facilitate repairs. One of these modifica­

tions consists in ra ising the pit tracks about 2 ft. above the level 
of the ca r house fl oor, so as to bring trucks and j ournal boxes 

to a more convenient height for men in working on the trucks 

from the outside. This modifica tion in no way detracts from 

the value of the pit, and in fact may sometimes lessen the 

amount of excavation necessary for a pit. .A nother modifica­

tion in pit construction which accompli shes some of the same 

objects is that adopted at Kansas City, as illu strated in a 
recent issue of thi s paper. H ere it was a case of apply­
ing pits to tracks already in a repa ir shop, and in order to 
bring the level of the repair track above the fl oor bet ween the 

tracks it would have been necessa ry to either excava te be­

t,veen the tracks or to elevate the pit tracks above the remain­

ing tracks in th e repair shop, either of which would have been 

obj ectionable. T he repair pit was, therefore, ca rri ed out be­

yond the track rail s on each side of the track, and the t rack was 

supported on iron columns with lateral braces embedded in the 

masonry fo rming the sides of the pit. T hi s makes it possible 
for a man to stand in the pit and work on the journal boxes 

and other pa rts, which can ordinarily be got a t only by lying 

down on the ca r house floor a longside the trucks. This ar­

rangement has some advantages a nd some disadvantages as 
compared to having the pit tracks above th e level of the ca r 

fl oo r between t racks. T he Kansas City a rrangement can mani ­

festly be appli ed in old ca r shops without changing either floor 
levels or t rack levels. It enables a man when working in a 

pit to get at th e outside as well as the center of a truck without 

crawling out of the pit. He can sit on the edge of the pit to do 

work from the outside of a truck, or he ca n stand in the pit. 

It is likely that under some conditions he mi ght be able to work 

to better advantage if he we re on a floor abont 2 ft. lower than 

the track. E ither of th ese two modifications of com mon pit 
co nstructi on seems to off er some decided advantages. 
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THE CANTON & AKRON RAILWAY 

T he plans of T ucker, An thony & Company, and A. E. Apple­
yard & Company, of Boston, fo r opera ting th rough trunk lines 
across the State of Ohio, have been referred to a number of 
times in these co lumns, and the STREET RAILWAY JouRNAL of 

and Canton-Massillon lines, and the properties were imme­
dia tely consolidated under the name of the Canton-Akron Rail­
way Company. \ i\To rk was sta rted on the extension from 
Navarre to New P hiladelphia in 1903, and th e line was recently 
completed. Between Canal Dover and New P hiladelphia this . 
line paralleled the T t1scarawas T rac tion Company. This com-

0\ ERGKADE CROS SI NG-CANTON-NE W PHILADELPI-l l A RAILWAY AND BA LTI MORE & OHIO RAILWAY 

Aug. 1, 1903, conta ined an extended description of the Colum­
bus, Newark & Zanesvi lle T ract ion Company's system, a 
T ucker-Anthony property whi ch form s the central link in this 
chain of lines. In the north ern part of the State this syndicate 
now has in operation lines extending from Akron to Canton, 
Massillon, New P hiladelphia , Canal Dove r and U hri chsville, 
which, with the completion of a proposed line from U hrichs­
Yi lle to Newa rk or Zanesville, by way of Coshocton, will give 
the interes ts menti oned cont inuous trackage entirely across the 
~tate from Cincinn ati to Cleveland by way of Columbus. 

T he nor thern divi sion of thi s system is at present owned by 
three di stinct companies; the Canton -Akron Railway Company, 
operating an interurban line from Akron to Navarre by way of 
l'antun anrl Massillon, and includin g ci ty lines in these places; 
the Canton & New Philadelphi a Rai lway Company, operating 
an in terurb:.n line from Nava rre to Canal Dover , and the T us­
carawas Traction Company, operating an interurban line from 
New P hiladelphia to U hri chsvill e, and giving city se rvice ;11 
and between New Philadelphia and Canal Dover. In all the 
system embraces 88-4 miles of city and interu rban lines. From 
an ope ratin g standpoi nt the roads may be considered as one sys­
tem, as the executi ve officers are practically identical and they 
are managed by th e same general manage r and general superin­
tendent, a lthot1gh each road had its own superintendent and 
road officer s. 

The hi story of th e sys tem is an extended one. The Canton 
S treet Railway Company built a narrow-gage city system in 
Canton in 1888, and in 1890 it consolidated with the Lakeside 
S treet Railway Company, which operated a steam dummy line 
to Myers L ake. T he Massillon Street Railway, operating a city 
line in Massillon, was extended to meet the steam dummy line, 
which had been electrifiecl, and in 1892 the lines were con­
solidated by \ V. A. Lynch and other s, as the Canton-Massillon 
Elect ric Railway Company, being one of the pioneer in te rurban 
roads of Ohi o. The Ca nton-Akron Railway was completed 
l1etween Akron and Canton in 1902. Originally it was pro­
jected by Thomas Chi lds, \V. H . Hoover and other local people, 
but later it was taken up and finan ced by Tucker , A nthony & 
Company. Before it was completed the Eve rett-Moore syndi­
cate, of Cleveland, obtained an option on the property toge ther 
with the Canton-Massillon Railway, the plan being to consoli­
date them with the Northern Ohio T ract ion Co·11pany. Ea rly 
in 1902 came the financial embarrassment of the Everett-Moore 
syndicate, and one of •the first steps of the bankers' committee 
in charge of the affairs of that syndicate was to arrange with 
Tucker, Anthony & Company to take over the Canton-Akron 

pany was fo rmed in 1902 by the consolidation of the Tuscara­
was E lectric Company, whi ch in 1890 built a line connecting 
Canal Dover and New P hiladelphia, and the Tuscarawas Rail­
way Company, which operated a line connecting New Philadel­
phia and U hri ch sville. T hese roads were controlled by the 
Pomeroy-Mandelbaum interes ts of Cleveland, and were sold to 
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The northern portion 
of this system traverses 
a rich farming district, 
while the southern por­
tion passes through one 
o f the most extensive 
and productive bitumi­
nous coal districts of 
Ohio. The cities touched 
a re noted manufacturing 
centers. A kron is one of 
the leading centers of 
the world in the produc­
tion of rubber goods, 
cereals and pottery, and 
it has numerous large 
manufacturing e stab­
li shments in the iron 
and steel line. Canton, 
seat of Stark County,. is 
one of the most beauti­
f u I and progressive 
cities of Ohio, and is 
noted as the home of the 
late President McKin­
ley. It has· many fac­
tories, including t h e 
Dueber-Hampden watch 
works, the largest ih the 
country, employing over 

Str~t'l R y .J 11u 111JI 

MAP OF S YS T E:\1 C \ NTO N & AKRO N 3000 hands; the Canton 
RAILWAY Steel Works, Carnahan 

Iron & Steel Company, 
Canton Dridge Company, Berger Manufacturing Company, 
and Diebold Safe & L ock Company. The company oper­
ates about 16 miles of city track in Canton, including five 
city lines. Mass illon is the home of the Massillon Bridge 
Company, the Massillon S teel & Iron Company, the Ru,ssell 
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E ngine Company, and a large bott ling works. South of the 
city is the Ohio S tate Insane Asylum, an enormous in sti tu­
tion, having many hundreds of patien ts. T wo city lines a re 
operated in Massillon, one of them going direct to the asylum. 
Canal Dover and New P hil adelphia a re busy manu facturing 
cities and noted coal shipping points. T he latter is seat of 
Tuscarawas County. T he towns a r e 4 miles apa rt, and local 
service s~pa rate from the interurban line is given bet ween 
th'em. Uhrichsvill e is a railroad and coal cen te r. 

The population of the cities and towns touch ed by th e system 
ac cording to th e la test census is shown in the accompanying 
tabl e : 

CANTO N-i\K RO"I RAILWAY 

Akron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42,728 
Canton . .. ............... ..... ........ 30,667 
Massillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I I ,944 

CANTON & NEW PHILA DELPHIA l{AJL\VAY 

N avarre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 936 
Beach City . . . . . . . . . . . . . . . . . . . . . . . . . . . 364 
Strasburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461 
Canal Dover . . . . . . . . . . . . . . . . . . . . . . . . . . 5,422 
New Philadelphia . . . . . . . .. . . . . . . . . . . . . . 6,213 

T USCARAWA S T RACTION COMPANY 

Midvale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491 
Tuscarawas 
1 Jhrichsville 

104,247 
Tributary population ................... 35,000 

The Canton-Akron Railway enter s A kron over the t racks of 
the Northern Ohio Traction & Light Company fro m East 
Akron. Cars operate to the passenger station of the Nor thern 
Ohio Traction & Light Company, where they make d irect con­
nection with the cars of that comp any fo r Cleveland. T ickets 
are sold clear through over both roads, a coupon form of ti cket 
being used, giving each road its regular fa re. T he traffi c ar-

LI ;\'E VIEW- CANTON-NEW PHI LADELPHI A RAIL\V A Y 

rangement with the Northern O hio T raction & L ight Company 
is on the Cleveland plan . The city cr ew takes the interur ban 
car at the city limits and collects and keeps a ll the city fares, 
and the Northern O hio Compa ny pays th e Canton-Akron Com­
pany at the rate of 2 cents per car mile for the use of the cars 
while on its tracks. T he Canton-Akron Company gives hourly 
headway between A kron and Massillon; the Can ton-New 
P hiladelphia Company g ives hourly headway between Massillon 
and New P hiladelphia, and the T uscarawas T raction Company 
hourly headway between Cana l Dove r and U hrichsvi lle. T he 
cars connect so that a through trip is possible over all three 
lines without delays. Tickets a r e sold clear through, coupon 
tickets being used. In Canton the city cars operate on a ro­
minute headway over five routes, all cars passing the interurban 

station, which, with the general offices of the companies, is 
located in the basement of the Court House Building, faci ng 
City Squa re. The company has five paralle l tracks at thi s 
poin t, two tracks being used for the city cars, two for the inter­
urbans, and the fifth by the cars of the Stark E lectric Railway, 
which connects at thi s point, so that by this arrangement the 
in terurban cars are permittecl to lay over and do not in terfere 
with r egul ar traffic. Half-hourly cars are operated between 
Canton and Massillon, and th ere are half-hourly cars over the 
bala nce of th e sys tem on Saturdays, Sundays and holidays. 
During the summer months there is a IO-minute headway from 

ROCK CUT-CANTON-NE\\ PHILADELPHIA RAILWAY 

Canton to Meyers Lake, which is located on a spur line from 
Canton-Massillon division. T h e Massillon city cars g ive 15-
minute headway over two routes. T he Tuscarawas Traction 
Company g ives 15-minute headway between Canal Dover and 
New P hilade lphia in addition to the interurban cars. T h e rates 
of fare on the various lines are shown in th e accompanying 
table: 

C",.NTON-A KRON RAILWAY 

Distanee 
Akron ............... .... .... . 
E lkhorn ..................... . 

3 Springfield ................... . 
4 Spring fi eld Lake ............. . 
8 Uniontown .... . .............. . 

1r.5 Greentown .................. . 
15 New Berlin .................. . 
17.5 E dgefie ld ................... . 
20.5 Canton . . . . . . . . . . . . . . . . ..... . 
24.5 Rudurban ....... . ........... . 
28. s Massi llon . . . . . . . . . . . . . .. 
34 Navarre . .................... . 

Single Fa1e Round Trip 
S cent city fa re 

5 
IO 
r s 
20 

75 
30 
35 
45 
5 0 
60 

IO 
11' 
28 
31:! 
48 
58 
65 
85 
90 

105 

CANTON-NEW PJ-IILADELPIIL\ RAILWAY 

4 
9 

12 

16.5 
r8 
21 5 

Massillon. . . . . ..... : . . . . . . . L 
Navarre .. :- ........ ........... 1 
J ustus . . ...................... . 
Beech City ................... . 
Strasburg .................... . 
Parral . . .......... , .......... . 
Canal Dover ................. . 
New Philadelphia .. ......... . 

ro c;~nts to Canton­
·Akron Co ... 

5 I O 
IO IS 

2 0 38 
25 48 
30 58 
3; 65 

TUSCA RAWAS TR:\CTION U>MPANY 

Canal Dover. . . . . . . . . . . . . _ .. . . 
:Vi New Philadelphia ............ . 
8.5 Goshen ........ , .. ·: ........... . 

rr Midvale .................... . 
14 Uhrichsvi lle .................. . 

5 
IO 

IS 
20 

IO 
18 
28 
38 

F ive hundred-mi le books, good on th e th ree lines, are sold 
for $7.50. Commutation books, g iving th ree-fift h s of the regu­
lar fare, are sole! between a ll points, good for bearer only with in 
thirty days. One form of book is used for this ser vice. It is 
made up of pages, each page contai ning five coupons, equiva­
lent to a 25-cen t ride. If the book is to be sold fo r a shorter 
d istance, one, two or three strips of coupons are cut off with a 
paper shear. S ix tickets for a quarter a re sold on the city lines 
and transfers a r e given . A ll t ickets, t ra nsfers and cash fare 
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receipts contain adve rtisements, and the company der ives 
revenue enough from th ese to more than pay fo r the t ickets. 

General lVlanager George \V. Rounds, of the system, has 
recently instituted a "get together" plan that has resulted in 
good feeling among the men. On the second T uesday of each 
month a ll the employees of the system meet a t the car house at 
Canton, and without any ce remony they discuss matters per-

PO l<T1\B LE TELEPH O :-< E- CAN T O N-AKRO N RAILWA Y 

ta ining to the betterment of the service. Two sessions are held, 
so that all the men of the sys tem are enabled to take part. The 
result of these meetings, it is stated, has been the betterment of 
the service in many ways, and 1fr. Rounds states that he has 
been greatly ass isted by the suggestions of some of the men. 
T hey a re abl e to see matters close a t hand, and are frequently 
able to make valuable suggestions at the meetings. Such th ings 
as new ru les and regulat ions, or old ones, a re frequently di s­
cussed, and their merits carefu lly gone over , so that the men 
working under these rules may know the cause which prompted 
their adoption, and the results to be gained by their en fo rce­
ment. One of the moves recently adopted was the uni fo rming 
of all interurban motormen in overall uni fo rm s, so that they are 
enahled to make necessary repairs to cars or hand le baggage 

7-FT. PLATE GIRDER BRI DGE ON STONE A BUTMENTS W AS HED 
OLJT BY FLOODS- CANTON-NEW PHILADELPHIA RAILWAY 

without damaging thei r clothes. W ages of cjty men start at 
17,½ cents and advance to 20 cents per hour. Interurban men 
start at 17,½ cen ts and advance to 21 cent s, although, :;ts a 
general rule, the inte rurban men are taken from the ranks of 
the city men. At the car houses there are waiting rooms for the 
men, which are provided wi th individual lockers, reading tables 
and good sanit ary toi let rooms. 

Despatching of interurban cars is done by telephone. The 

despatcher's headquarters is at Canton, from which point he 
opera tes cars on both the Canton-A kron and Canton-New 
P hiladelphia lines . A portable box telephone, made by the Gari 
E lectric Company, of A kron, is carried on each car . This may 
be used at any point a long the line by tapping the telephone 
wi res by means of a long bamboo rod carried on the car. At 
regular passing points the conductor carries the telephone to 
a pole box, where he makes a connection by means 

0

0£ a short 
rod, provided with two metallic 

C·A & C. N. P. RY. CO. connections. The illustration 

Train No. Car No. 

TELEPHONE ORDER . 

shows a conductor using the 
portable telephone. The form 

Date_ .. ..... . ... ., • ., .•.. Hour . . ,, ., ...... .. ., ... .. . ~I of telephone order used is 

Rect' lved at ... ... , .... .. , .. , ... , ... ..... ,.,., ....... ,, 

l:ar Going ... ..... ,, . .,.,., _ ,,., . . ,- .... _ ........... __ . ., 

Meet Car at ..•...•...•.•.•.. . ·-··-·····--······ · ········· 

Meet Car at , ...... .. , ,, ..... , ... , ...... ... ... .. ...... , .. 

:\le~t Car at , ....... ... , ... . .... , .. , ......... , , . .. . , . . .. ,. 

l\.1eet Car at . ....... ... , ....... .. , .................. .. . 

Meet Car at, ..... ....... ..... .......... ,, .. . ,.,., . ... , .. 

Call at .. ... ........ -................. .................. ..... . 

.... , ...... ................... , ., .... ,,, .,, ...... Conciuctor 

................... .. . ,. ..... . ..... .. .......... . .. Motorman 

J"his _order to be filled out by Cooductor aod 
the o de l ivered to J\.foto1man . Conductor m ust re• 
pea t o rders back to D ispatche r s od w ill wait unti l 
d1!1 pa tche r u!les the word '_'COm ple t", " ao J repe,,t 
iJ afte r 1nm. , Motorma n w11l tu 111 in te lephone or• 
Qe rs every tn p l O U1!.Qt1 lc her 

shown. The conductor calls the 
despatcher at regular meeting 
points and at other points desig­
nated by the despatcher. The 
conductor fill s out the order 
blank and repeats the order back 
to the despatcher. If correctly 
received the despatcher says 
"complete," and the conductor 
signs his name. The conductor 
then reads the order to the 
motorman, who signs it, ·and 
hangs it on a hook in front of 
him. The motorman turns in 

the orders to the despatcher at the end of each t rip. 
T he express and freight business on these lines has not been 

developed to any great extent, but it appears to be quite promis­
ing. Goods are handled as express, and rates a re a trifle lower 
than regular express rates. T he company maintains an ex­
press office in Canton, and opera tes two teams, and in Massil­
lon the company ma1 ntains an office. In other towns along the 
li ne the agency fo r the business is given to some store, usually 
an ar rangement combining this business with the ticket office, 
and the agent receives IO per cent on the business he originates. 
T he Canton-A kron Company has an arrangement with the 

I 

LOI\'G CUT-CANTON-AKRON RAILWA Y 

E lectric P ackage Company, of Cleveland, whereby goods are 
shipped from Cleveland to a ll parts of the system. Goods are 
handled in the express cars of the Canton-Akron Company, 
t ransfer being made at A kron, and the Electric Package Com­
pany takes 60 per cent of the receipts and the Canton-Akron 
Company 40 per cent. This arrangement applies only as far 
as Massillon, and on goods coming from or goods beyopd that 
point, the Canton-New Philadelphia Company receives hs full 



share. On goo<ls originating in Akron, or going only as far as 
that city, the Northern Ohio Traction & Light Company re­
ceives 25 per cent for running over its road and for terminal 
facilities in Akron. There are two round trips over th e system 
each day, and an extra run between Canton and Massillon, 
where the traffic is heaviest. 

The territory traversed by thi s system is rolling country, and 
in some places rather rough, and the grades a re unusa lly long. 
On the 20 miles between the city limits of Akron and Canton 
about half is on private right of way, 40 ft. wide, while the 
balance is at the side of the highway. On this portion of the 
road considerable heavy grading was clone, as it was necessa ry 
to cut down the entire highway. At one point there is a 4 per 

STA NDARD INTERURBAN CAR, SHOWI NG MOTORMAN'S CAB AND 
CAB SIGNS-CANTON-AKRON RAILWAY 

cent grade of 1600 ft. with a 30-ft. cut at the top of the grade, 
and there are several other cuts almost as deep, and from roo ft. 
to 300 ft. in length. The track is laid with standard white oak 
ties spaced 2 ft. apart, and the roadbed is graded to 14 ft. 
Sidings are 400 ft. long and la id out for half-hourly service. 
Rails are 70-lb. 30-ft. le1~g th , Pennsylvania sect ion. The rails 
are bonded with S-in. 0000 A merican Steel & Wire concealed 
bonds, having ¼-in. terminals and cross bonded every rooo ft. 
Climax stock guards are placed at all crossings on private right 
of way. The Canton-Massi llon division, which was fo rmerly 
a 4-ft. gage, was relaid with Go-lb. rails) while on the new Can­
ton-New Philadelphia line th e rai l is practically all So-lb. , with 
the same track standards throughout, and practically all private 

801 

right of way. T he Canton city lines are laid with a 70-lb. girder 
rail, and these were a lso changed from 4-ft. gage. The Mas­
sillon city lines are laid wit h shanghai T , ancl in paving the 
inside course of brick is laid edgewise. The company has an 
extensive gravel bank south of Massillon and another near · 
Canton, and tracks are ballasted 1 ft. uncler th e ties and filled 
up even with the rail with course gravel. A steam shovel is 
used, with a number of side-dump cars. On the Canton-New 
Philadelphia line are ' several rather expensive bridges. Al 
Sugar Creek, near Beach City, is a double-deck timber trestle, 
supported on piling and near ly rooo ft. long; crossing the 
stream there is a 200-ft. steel span res ting on stone abutments 
and crossing the Ba lt imore & Ohio Railroad overhead there is 
a roo-ft. steel span. Crossing the Baltimore & Ohio Rai lroad, 
near Canal Dover, there is a 100-ft. truss steel span resting on 
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stone abutments, the approaches being fi lled, making long, easy 
grades; this is illustrated. T here is also an So-ft. girder briclge 
with 7-ft. girders near Canal Dover. During the severe floods 
a month ago the stone abutments and approaches of thi s briclge 
were washed out, and traffic over the bridge was interrupted 
for a time, transfers being made. It was necessary to drive 
piling to support the bridge and then rebuild the abutments. 
It is clue the company, however, to state that the flood s in this 
district were th e worst ever experienced. Severa l times water 
was up almost to the floor s of bridges, but this was th e only one 
that was washed out, whereas the parallel steam road lost three 
hriclges in thi s vicinity. 

On the interurban lines, poles are 35 ft. tall, with 7- in. and 
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8-in. tops, and spaeed roo ft. apart. F iftee n inehes from the top 
of the pole there is a eross-arm , 2 ins. x 3 ins. x 30 ins., earrying 
two three-phase hi gh tension lines , the third being at the top of 
the pole. T he pins a re 2-in. loeust, 15,000-volt, and the insu­
lators are 7-in . triple pettieoat Knowles glass, designed fo r 

CO N VERTI BL E CA R- CA NT 0 1\" -.\K RO :-.I lL\I L \VJ\ Y 

15,000 volts. T he h igh-tension wires a re on an 18-in. equi ­
lateral tri angle. On the Canton-Akron divi sion they are No. I 

and N o. 4 bare copper, and on the Canton-New Philadelphia 
they are 133,000-em aluminum. Passing through Canton and 
Mass illon the high-tension lines are No. 1 lead-eovered, paper­
insulated eables, whieh are strung with messenge r eable 
hangers the same as telephone cables. Between Ca nton and 
Mass illon there are two se ts o f high-tension lines supported on 
two cross arms, the same 18-in. t r iangle being maintained by 

Company. A 500,000-em aluminum feed wi re extends the full 
leng th of the line, and is tapped to the t rolley every I roo ft. 
Trolley on the Canton-New P hiladelphia is one 0000 grooved 
wire, held by 9-in. Gar ton meehanical ears. G. E., or Garton 
lightning arres ters, are placed on every tenth pole and grounded 

TYPE OF CITY CA R, CAN TO N-AKRON RAILWA Y, I N F RONT OF 
W AITI NG ROOM, P U BLIC SQUA RE 

tci th e ra il and to a copper plate. A 625,000-cm aluminum 
feeder extends the fu ll length of thi s line on a separate cross 
a rm. T he telephone clespatehing system wires are No. 10 iron 
wire; and they are transposed every 600 ft. to do away with 
noise on the line. A ll stopping points have a cluster of lights 
on the pole and the poles are sui tably marked. A pproaching 
all cross ings a re whi stle signals. 

T he roll ing stock used on this system is of a very high order. 
For th rough interurban serviee there are ten ears built by the 
St. Louis Ca r Company. T hey are 58 ft. over all and 8 ft. 
6 ins. wide. T hree of the ears are str aigh t passenger cars with 
no smoking eornpartments, and were des igned especially for 

1'0\\'ER HOUSE, CA R HOUS E AN D SHOPS- CANTON-AKRON RAILWAY 

plae ing one pin at eaeh end of the upper eross a rm and two 
pinAs on either side of the post on the larger eross a rm, which 
is 15 ins. below. Side arms are 8 ft. long, of 1Yz-in. wrought­
iron pipe, guyed to the post. On the Canton-Akron line the 
t rolley wire is of peculiar seetion, known as the Meyers Speeial, 

, and it was furn ished by the Waelark Company. It is a modi­
fication of the figu re 8 wire, having a flat surface on top. 
Hangers and ears were furni shed by the Railway Equipment 

trolley parties or inspeetion t rips, although they are used in 
regular service. T hey have round front end with no front 
platform. T he motorman's cab is built into the ear and oecu­
pies half the front encl. T hi s gives one side seat at the front 
end, making an exeeptionally fine plaee for observation of the 
road. These cars seat seventy-two passengers. Seats are of 
the walk-over _type with high roll back and are plush covered. 
The interior finish is mahogany decorated with marquetry. 
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( >riginally the cars were lighted by six clu sters of lights, cov­
ered by tinted globes, but these arc being changed. There will 
be seven rows of incandescents across the car; three lamps in 
each row from the roof and two at the sides. The troll ey lead 
will be carried the full length of the car 011 one side and ground 
on the other side, and one switch will control 
all the lights. The other cars of thi s lot ha vc 
three compartments, a baggage room in front 
integral with the motorman's cab, a smoking 
compartment, seating twelve passengers, hav­
ing leather covered scats, and the balance of 
the car being th e same as the straight passen ­
ger coaches. These cars are very valuable in 
the through se r vice, as they have ample seatin g 
capacity and at th e same tim e arc able to carry 
trunks and express matter. The floor fram ­
ing of these cars is unusually heavy. There a re 
six sills, all of them strengthened with channel 
ifon. The two intermediates have not only a 
channel iron on one side but arc plated 011 the 
outside as well. The side s ills have a channel 
and bar on the in side and there is a filler of 
wood. All tb e sills are of yellow pine, extend­
ing in a single length from encl sill to encl si ll. 
The corner posts are of oak and th e in ter-
mediates of ash. These are spaced in such a way as to bring 
the window s in pairs, with a double pos t between them. T he 
sides of the car are built with the in side sheathing la id hori zon­
tally, and this in turn is covered by narrow match ed stuff put on 
vertically. 

The cars arc well trussed, the truss- rods bein g_ca rri ecl by deep 
saddles 011 the needle beams. The bodi es a rc mounted 011 St. 

cab. A person cannot leave th e ca r or board it until the motor­
man has fully stopped and pulled the lever opening th e gates. 
On the side of every car is painted a warni ng against attempt­
ing to lJoard when the gates arc closccl. The cars have control­
lers at !Joth end s, but they arc operated as single enders, and 

I NT ElUUl{ C,\i':TU:\ -.\Kl,U.\J SHUl'S 

have pilots at one encl only. Seve ral additiona l cars of this 
type have been ordered. 

The Canton-New P hiladelph ia line at present operates six 
60-ft. cars, built by th e J ewett Car Company, of a type which is 
largely used on roads owned by the Tucker-A n tbony and A pple­
ya rd interests. T hey a rc of the semi -convertible type, the win­
dows being ve ry deep and removable, makin g th em practically 

a summer car if desired. They have 
,, lat scats, and have a seating capacity 
of 108 passengers, being very valu­
able ca rs fo r excursions. They are 
mounted on Peckham M. C. B. 
trucks, equipped with G. E. No. 73 
motors and type-M control. 

For city se r vice in Canton the syn­
dicate has recently installed eighteen 
3-1,-ft. double-truck cars, built by the 
J ewett Car Company, of Newark. 
They a re fitted with Brill maximum 
traction trucks and G. E. No. 57 and 
No. 67 motors. For summer and park 
:;e rvice i11 Canton there are six fif­
teen -bench -1,3 -ft. ope n cars, operated 
with G. E. No. 57 motors and q -B 
Peckham trucks. There a re abo 
seve ral B rill conv er tible cars, used 
in extra service in Canton. For use 
in Massi llon, Cana l Dover and New 
l'h iladdphia there are a mtmber of 
si r gle-truck ca rs of various types. 

Ti{ANSFER TABLE, OVERHEAD MOTOR LIFT AND COMPRESSO R O UTFIT, NEW LI NE CA l:­
CANTON-AKRON SHOPS 

\11 cars, city as well as interurban, 
are fitted with a cab i11 et sign, hung. in 
the front of the car. The cabinets a rc 

Louis No. 23-D high-speed trucks. They have 6-ft. wheel base, 
6-in. ax les and 33-in. and -34-in. steel-tired wheels, havi ng 
3,½-in. tread, and r¼-in. x ¾-in. flange. The cars a rc equipped 
wi th four G. E. No. 73 (75 hp) motors and th e G. E. multiple­
unit train control sys tem. A mong other items of equipment are 
Chri stensen air brakes and whistles, N ichols-Lintern a ir 
sanders, four to the car; Knutson ret ri evers, Consolida ted elec­
tric heaters and the Holland sliding trolley base. O ne of the 
most noti ceable features is a pair of ornamental gates enclosing 
the rear platforms. These swing out from the lower step from 
a common center, and are operated by levers in the motorman 's 

neat oak affairs, made in the cn:11pa11y's shop. They contain two 
rollers havi ng sp rin g curta 11 fixtur es, and by means of a small 
wheel and ratchet they spring to any desired position. The 
signs a rc pai nted in black and white. and there are twelve 
routes on a ro ll , ~o that a ca r may be used for any route 0 11 the 
system. They a rc illuminated at ni ght by two incandescents. 
Motormen on the interurban cars change the s igns at each ter­
minal and at Can tun. \Vh cre the cars lay over at these points 
a large card is a lso hu11g at the side of the car, indicating the 
town s to which the ca r is going. Conductors announce the 
route of their c::r bcfur(' it leave:;:; a station and bdnn;· the gates 
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are closed. The main car house and shops are located at 
Canton, adjoining the main power station. The main buildings 
measure 122 ft. 6 ins. x 224 ft. 2 ins. , being in reality two build­
ings with a fireproof wall between. The roofs consist of steel 
trusses covered with corrugated iron and purlines. An annex 
contains the superintendent's office, receiver's room, men's 

CANTON-AKRON CAR HOUSE AND SHOPS, CANTON 

lounging room with built-in lockers, lavatory and stock room. 
The buildings are brick with ornamental stone trimmings. So 
far as dimen sions and general make up, the buildings are a 
duplicate of the shops built by the Columbus, Newark & Zanes­
v ille Traction Company at Newark, having been designed by 
the same architect, E. H. Kitfield, of Boston. Each building 

Company's 42-in. No. 2 boring mill, a McCabe double spindle 
e'ngine lathe, Hendy Machine Company's shaper, Strong, Car­
lisle & Hammond drill press, a Franklin portable hoist, a 200-
ton wheel press, built by J. R. Schaffer & Company, Rochester, 
N. Y., and a wheel grinder built by the Springfield Manufac­
turing Company, Bridgeport, N. Y. This is in a separate dust­

proof room. The emery wheels are belted 
to an independent motor hung outside the 
room, while the lathe is belted to the line 
shafting in the shop. Axles are turned 
on the McCabe lathe, and the wheels 

SUBURBAN WAITING STATION 

are bored to fit the axle on which they are to be used. 
In grinding the wheels, the wheels revolve, and both are 
ground at the same time. A blacksmith shop is located in 
a small building adjoining the shop. Babbitting is also done 
in this shop; a Weld babbitting device, furnished by Frank 
Ridlon Company, of Boston, is used. The company makes all 

has five tracks, the car storage sec­
tion having concrete floor with tracks 
elevated on 8-in. x 12-in. oak track 
sticks, the other having tongued and 
grooved plank fl ooring. T here are 
five track pits, each 30 ft. long, hav­
ing concrete floors. The rear section 
of one house is divided off for the 
woodworking shop and the rear of 
the other for the machine shop. The 
ca rpenter shop has a transfer table 
covering three tracks with a pit under 
the cen ter track. T he shop contains 
several woodworking tools, and they 
have practically rebuilt a number ofl, 
cars. At present they are building 
a line ca r by lengthening an old 
suburban car. It will be 40 ft. long, 
provided with two double doors on 
each side and a door at the encl, so 
that poles may be carried. A trolley 
chain hoi st for handling motors 
covers a portion of thi s shop. A 
valuable homemade device is a 
motor-driven compressor out f i t 
mounted on a small truck with a long 
hose attached. This is used in blow­
ing out motors, controllers, car seats, 
etc. Current is obtained by attaching 
a pole connection to the trolley wire. 
For pit work they use a heavy Barrett 

GENERAL VIEW OF ENGINE R OO:M-CANTO N-AKRON RAILWAY 

jack provided with a table and mounted on a steel-framed 
truck. Two women are employed in cleaning cars. They sweep 
and dust cars every day and thoroughly scrub out each car 
about every ten days. 

The repair shop equipment consists of a Putnam Machine 

its own coils and does its own armature winding and controller 
work, generator work, etc., two men doing the work for the 
entire system as well as work for other roads owned by the 
same interests. A taping machine is used in winding armature 
coils, and it is claimed one man can tape and finish 400 coils 

? 
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per day. Coils are first dipped in varnish, then taped and then 
dipped in varnish and hung up to dry ; a large supply of finished 
coils is always kept on hand. In wheel fitting the company does 
work for a number of neighboring interurban roads, so that its 
tools are kept busy practically all the time. Solid gears and 
steel-tired wheels have recently been adopted for interurban 
service. 

· A car house capable of holding ten cars is located at New 
Berlin, on the Canton-Akron line, and the paint shop is located 
there. Practically all the company's cars were new last year, 
and little work has been done in thi s shop, but many of the cars 
will be refinished this summer. 
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holding twelve carloads of fuel. A switch, having an elevation 
of 6 ft . above the coal storage floo r level, runs alongside, and 
the fuel is dumped into the storage from side-dump cars 
through chutes. T here are sliding doors .on the coal storage 
bins and these are provided with counter weights so that they 
are readily opened. T he detai ls of these doors are shown in 
the engraving on page 8oI. At present there are installed in 
the boiler room six 300-hp Aultman & Taylor boilers, set in 
pairs. E ach has sixteen 4-in. tubes wide and nine tubes high, 
and two 42-in. drum s. T hey are designed to run at 160 lbs. 
steam pressure and have a hydrostati c pressure of 225 lbs. The 
boilers are fired by J ones underfeed stokers, and they burn half 
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PLAN OF POWER STATION-CANTON & AKRON RAILWAY 

The main power station which supplies the Canton-Akron 
and Canton-New Philadelphia lines is located at Canton on 
a branch of the Tuscarawas River. The building is brick, the 
boiler room section measuring 46 ft. x 128 ft. , the engine room 
being the same size and having a bay 36 ft. x 48 ft. fo r a sub­
station equipment and switchboards. T he engine room section 
has a peaked roof resting on a steel-trussed frame, and the roof 
is matched lumber wi th tarred paper and slate above. T he en­
gine room section is covered by a 30,000-lb. crane furni shed by 
the Whiting Foundry & Machine Co. Adjoining the boiler 
room is a covered coal storage bin, 14 ft. x 78 ft ., capable of 

\. 

slack and half run-of-mine. Owing to the close proximity of 
coal mines run-of-mine coal costs $1.70 per ton, and slack $1.20 
per ton delivered. Smoke from all boilers passes through one 
12-ft. smoke drum to a 200-ft. Custodis radial brick stack, 
which is supported on its own foundation outside the building. 
Draft is induced by a 6-ft. Buffalo fo rge fan, driven by a 8-in. x 
ro-in. S turtevant engine, there being also an induction motor 
fo r reserve power. T here is space in the boiler room for two 
additi onal boilers of the same size, and these are to be installed 
in the near future. T hey are to be equipped with Roney 
mechanical stokers. Adj oining the outside wall of the boiler 
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room is a No. 9 Cochrane fee<l-water heater and purifier. 
Adj oining the heater is a Smith-Vaile duplex admiralty pattern 
boiler feed rum!._), size 10 in s. x G ins. x 12 ins. Connected with 

DOILER ROOM AND J ON ES U N DE lffEED STOKEl{ S-CANTON-
AKl{UN R A ILWA Y 

the feed-water pump is a Ross feed-water filter which removes 
oil from the water IJefore it enters the pump. In an open pit 
hdow the center of the engine room are two Blake simplex 

st rainer is arranged to slide between a pair of angle-bars in 
such a manner as to strai n the water before it leaves the well. 
T he cage fo rm ed by the strainer is packed with excelsior, and 
the strainer may be readily removed for cleaning and repairs. 
As originally designed the Blake condenser took water from 
the river and discha rged into t!le hot well. It was designed to 
use the hot well water as boiler feed, a nd in the piping ar­
rangement the pumps were arranged fo r delivering the hot 
well water to the k eel -water heater with suction by-passed to 
the intake well so that either hot or cold water could be used, 
as the occasion required. Lately, howeve r, changes have been 
made in both th e circul at ing and feed-water systems. A deep 
well has been driven in the boiler room, and feed-water is de­
livered from this to the Cochrane heater, which is supplied by 
the auxiliaries. T he water is heated to about 200 degs., and is 
thep pumped to the boilers. For a time city water was used for 
feed-wa ter, a nd this is still accessible, or, if necessary, feed- · 
water may be taken from the hot well as originally intended. 
To provide condensing facilities for a la rge engine that "had 
been installed after the house was completed, the company re­
cently install ed a 2100-hp parametric tube condenser, built by 
H. vV. Bulkley, of New York. This takes water from a well, 
10 ft. x 20 ft., just outside the house, water flowing from the 
creek by grav'ity. T he condensing water is discharged into the 
hot well and passes from there to the ove rflow and back to the 
creek. At present the Blake condensers are not used except in 
case of emergency, as the new condenser has been found large 
enough to take care of the entire house. 

All hi gh-pressure piping is standard wrought-iron and all 
fittings and flanges are Cran e's extra heavy. Separating each 
boiler from the main steam header are 8-in . Chapman valves, 
and separating each battery are Crane automatic globe valves. 
A ll the large r valves are by-passed. The exhausts from the 
engines a re prov ided with 14-in. Chapman gate valves, and 
there are 22-in. Chapman gate valves at the condensers. The 
engine ex haust lines a re provided witlf corrugated copper ex­
pansion J0mts. If desired the ' engines may exhaust into the 
atmosphere through 18-in. Lyman exhaust heads provided with 

BAY IN H OUSE, S H OWING SUD-STATION EQUIPMENT AND SWITCHBOARD- CANTON-AKRON RAILWAY 

twin vertical jet condensers and air pumps, 12 ins. x 28 ins. x 
18 in s., with standard Blake jet condense r heads. Adjoining 
the condensers is a 6-ft. hot well. A ten-mesh wire screen 

drips to the hot well. These exhaust lines have 18-in. Blake 
automatic relief valves. 

The building and engine foundations were carried down to 
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solid rock and a re of solid concrete. T hree engines a rc now in­
stalled. T wo o f them are 1\lli s- Reynolds Corli ss cross-com­
pound condensing engines, cylinders 20 ins. x 38 ins. x 42 ms., 
while the third engine is of the same type with cylinders, 26 
ins. x 52 ins. x 48 in s. T he smaller engines a re rated at 700 
lbs., a lthough they have developed 1200 hp, whi le the la rger 
engine is rated at 1500 hp, and has developed 2000 hp. T he 
smaller engines revolve at 107 r . p. 111. , and the la rge machin e 
at 94 r. p. 111. T he guaranteed steam consumption of both types 
is 15 lbs. They have A lli s safety governors and stop valves. 
In the larger engine both steam and exhaust va lves a rc doubl e 
ported. On the smaller engines the speed regulating governors 
have G.' E. series motors operating on the exc iting current for 
synchroni zing. T he fl y-wheel on the larger engine is 20 ft. 
in diameter and weighs 100,000 lbs. 

A very complete automati c oiling system has been worked 
out. In the basement arc t wo 18-in . x 36-in . tanks, one above 
the other. T he oil is fed from the upper tank and th en fo rced 
hy high pressure, supplied by a IO- in . x IO-in. \ V cstin ghouse ai r 
compressor to the engine oil cups, whi ch a rc designed for either 
pressure or g ravity feed. After passing th rough the bearings 
the oil is feel by gravity to receiving tanks in the basement, and 
is then forced by pressure to the two T urner oil fi lters on the 
engine room floor . 

The large engine has direc t connected to its shaft an 800-kw , 
three-phase, 25-cycle revolving fi eld type General E lec t ric gen­
erator, deli vering current at 13,200 volts. T he two smaller 
engines are direct conn cctc(I to 450-kw generators of the same 
type. For ex citing the fi eld s of the generators there are in­
stalled in the bay a 35-kw, 125-volt, G. E. generator , dri ven by 
a 50-hp marine type engine, and a second generator of the same 
size driven by an induction moto r. The fir st mentioned set 
is used for starting. T he inducti on motor is suppli ed by 
current directly from the hu s-har th rough a separate 50-kw, 

swi tchboard. T he sub-station cc1uipmcnt in the house takes 
care of the Canton city lines, feeds nor th on the Canton-Akron 
line half way to the first sub-s ta ti on and west on the Canton­
Mass illon division to the Massillon city limi ts, besides furni sh­
ing the Meyers Lake spur line. T hi s load recently necessitated 

LJ\l{ GE ALLI S-COl{LI SS Er,..;G [ NE l N C,\ NT O:'\-.\ K IWN l'UWEI{ 

STATION 

the insta llation of another rotary, so that there are now in the 
house three 300-kw G. E. rota ri es operating at 500 r. p. 111 ., an() 
supplying 600-volt direct curren t. Supplying current to the 
rotari es arc six I Io-kw and one 300-kw transformers, supply­
ing 370 volts th rough rcactancc coil s. T ransformers and rc­
actancc coil s a rc cooled by two motor-d riven blowers, and in 

common with modern practi ce 
there is an a ir blast chamber be­
low the t ransformers, th rough 
whi ch carri ed the wiring to 
the rota ries and switchboanls. 
\ Vhcrc the cables pass th rough the 
floor ing they are lea(l-covererl 
triple conductors, lai d in iron con­
duits. 

VIEW IN MAC HI NE SH OP- CANTON-AKRON RAILWAY 

T he station switchhoanl 1s 
pl ace<) across the center of the 
bay. It is made up of blue Ver­
mont marble panels suspend ed 
from an iron fram e. Beginning 
from left to ri ght, the first two 
panels cont rol the motor exc iter 
and th e engine exc iter ; they have 
voltmeters and amm eters. The 
third and fourth panels cont rol the 
fi eld circui ts and have voltmeters 
and ammeter s. Next, there a re 
three main generator pan els which 
have power fac tor indicators, am ­
meters, voltmeters, T homson re­
cording wattmeters and engine 
govern or contro l switches. T hree 
outgoing hi gh-tension line panels 
have ammeters, automatic over­
load relays controlling the oil 
switc hes, and indi catin g lamps. 

three-phase transformer and th rough a separate switc h, so th at 
in case other t ransformers go out the exciting current would 
not he interrupted. T he mach ines and the outgoing high-ten­
sion lines a re protected by G. E . form-K hand-operate() oil 
switches, which a re ar ranged in soapstone barriers hack of the 

T hree panels controlling the a. c. si(les of the rotaries have 
power factor indi cators, voltmeter s, ammeters ancl overload 
relays fo r the oil switches. T hree d. c. rotary panel ~ ha vc 
M. K. circ ui t breakers, T homson ammctcr R, field rheostat s, 
T homson recordin g wattmctcr R, fi ve-point gtarting sw itches, 
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voltmeter plugs and 750-volt \Vcstern voltmeters. Four d. c. 
feeder panels have 1\1. K. circui t breakers, T homson am­
meters ancl voltmeters. On a swing ing arm a t the siclc of the 
boarcl a re \.Veston stati c voltmeters fo r the d. c. sides of th e 
rotaries. On panels in front of the transformers are switches 
fo r starting th e rotaries a t half tap. At thi s stati on they have 
cl iscontinuecl the practi ce of sta rting rotari es from the cl. c. 
side, although two of the boards are ar ranged fo r thi s method. 
fn front of the motor-dri ven exciter is a panel fo r sta r t ing th e 
exciter wi th direc t curren t. A city li ghting circuit has been 
brought into the house, and it may he used fo r lightin g in case 
the house should shu t clown U ncler ordinary condi tions the 
li gh ts in the house arc suppli er! by the exciter sets Owin g to 
the use of the stokers and cheap coa l, together w ith effi cient 
condensing apparatus, the cost of current has been hrought 
clown as low as $.0054 per ki lowatt-hour , and the average fo r 

DESTJ N,\TIO N SI GN, CANTON-AKRO N 

SYSTEM 

\\' HEEL-G RI NDE R I N SEPA R1\T E RUO M 

several months has been $.006, not including interes t, taxes ancl 
rleprec iat ion. P ierce, Richardson & Neil cr , r~f Doston, were the 
consulting and designi ng engineers for thi s plant , and the enti re 
steam portion was designed by Samuel <--;. N eiler of that firm. 

In addition to the sub-s tation in t he mai n house there a rc 
fi ve sub-stati ons on the two lines; at Springfield Lake, New 
Berlin and l\fassi llon on the Canton-A kron division, and a t 
Beach City and Canal Dover on the Canton-New P hiladelphia. 
The stations at Massillon and Canal Dover a rc in connec tion 
with the old car houses. The bui ldi ng at Spr ingficlcl Lake has 
a waiting room and large covered platform fo r the use of the 
patrons of t he park at that place. T he other stat ions a re low, 
single story buildings, measuring 20 ft. x 35 ft. , built of t ile and 
having high-tension towers in the rear. T hey have air blast 
chambers below, ancl the equipment of each station includes 
one 300-kw rotary, one 300-kw single transformer , fo rm-K oil 
switches in barriers and oth er necessa ry switchin g apparatu s. 
Wiring in the stations is all carri ed below the floo r in lead­
covered paper insulated cables and iron conduits. T he rotari es 
in the sub-stations are fitted with an automatic governor, which 
prevents them from racing and becoming d. c. motors when 
the high tension goes out. It consists of a fly-pole governor , 
belted to the rotary shaft and acljusted to run at the same speed 
as the rotary. If the rotary speeds up the governor makes a 

connection with a trip magnet and opens the cl. c. circuit 
breaker. T he trip magnet is a lso arranged for low-voltage 
release, the magnet being charged at a ll times from the 500-
volt circuit. T he magnet has rooo ohms. rcsi stance and is 
pl aced clircctly ac ross the 500-volt circuit. It releases Ly short 
ci rcuiting its curren t through a series resistance. The high­
tension feeders a rc arranged so th at a ll sub-stati ons may be 
cut together. T here arc breakers in the trolley at N avarrc, and 
a record is kept of the current suppli ed to the Canton-New 
P hiladelphi a line. For thi s purpose the incoming fccclers at 
Tkach City have t wo recording wattmctcr s arrat, gccl in parallel, 
one checking the other . 

T he T usca rawas T raction Company 's line is supplied with 
current from a small direct-current station at New Philadel­
phia. It has two 160-hp Ball engines belted to four 80-kw 
G. E. generators and the most interesting feature of the station 
is that the company own s a good coal mine within a stone's 

TAPING MACHINE, CANTON-AKRON SHOPS 

throw of the house, and fu el is mined and dumped into the 
boile r room by its own men. 

As is the practice with the other systems controlled by 
T ucker , A nthony & Company, the management makes a strong 
fea ture of promoting travel by park attractions. The Canton­
A kron Company leases Meyer s L ake, which fo r many years has 
been the most popular resort in that di strict. It is reached by 
the Canton city cars by a double-track spur line. Over 300 
ac res a re enclosed, the lake itself covering 140 acres. It is 
70 ft. deep, supplied by springs. The company has had it 
stocked with bass and pickerel, and it has become famous as a 
fi shing resort. F ishing privileges are free and boats are 
rented a t 25 cents an hour . The company has fifty steel row­
boats and thirty-five fl at-bottom fi sh boats. Two naphtha 
launches, one holding fifty and the other roo passengers, are 
operated by the company. T he north end of the lake is leased 
to the Country Club, which is the best family club in that por­
t ion of the State. The club has erected a handsome three-story 
building, situated on a high bluff ovcrl~oking the lake, and the 
company 's boats make regular trips to the club house landing. 
A large theater , seating 2000 persons and having 800 opera 
chairs, has recently been erected, and r egular vaudeville and 
light opera performances arc given afternoons and c~cnings 
from May 15 to Oct. I. There is a large hotel and restaurant, 
bathing beach, with bath houses, figure 8 roller coaster, and a 
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laughing gallery, both of which were supplied hy the Ingersoll 
Company ; " chute the chutes," bowling a lley and numerous 
other attractions. There is a closed baseball park and Inter­
State League, an<l on a numher of occasions N ational L eague, 
games have been played th ere . There is a large dance pavi lion, 
and regular concerts a re g iven by the Canton Grand A rmy 
Repuhlic Band, one of the most famou s organizat ions of it s 
kind in the country . Admi ssion to the grounds is free, and 
picnic grounds are reserved for regular picnics fre e of charge. 
A cook house has been fitt ed up fo r picnickers. A portion 
of th e grounds is se t apart fo r campers, and a large nttm her 
of people from th e neighboring towns camp there the entire 
season . Campers are charged 50 cents per person for th e first 
week and 25 cents a week thereafter. T he majority of the 
privileges are let out on a fixed basis. 

The Canton -Akron Company has leased Springfie ld Lake, a 
large body of water 5 miles south of A kron, ancl proposes to 
make it as attractive as Meyers Lake. A large pavilion and 
vaudeville theater have been erected and other attractions are 
being installed in preparation for th e opening of the season. 

The company employs a special excursion representative, 
who covers a ll the cities ancl towns within a wide d istrict . H e 
solicits excursion husiness from churches and societ ies, and 
arranges for dances, theater parties and pri vate cars. T he plan 
has proven a profitahle investment. 

Officers of the system are as follows: Canton-Akron Rail­
way, W. H. Hoover, New Der I in, pres iden t; P. L. Saltonstall, 
Boston, vice-president ; Chauncey Eldredge, Boston, secrctary­
t reasurer. Canton-New Philadelphia Rai lway, P. L. Salton­
stall, president ; Chauncey E ldredge, secretary-t reasurer. Tus­
carawas Traction Company, P. L. Saltonstall, president; J . A. 
Rutherford, Cleveland, vice-presid ent ; Chaun cey E ldredge, 
secretary-treasurer. George W. Rounds, Canton, is genera l 
manager of the three road s, and E. J. Rauch, genera l superin ­
tendent and purcha j ing agent. J . B. Anderson is chi ef engineer 
of the Canton-Akron and the Canton -New P h iladelphia lines. 
L. E. Myers Company, Chicago, were cont racting engineers fo r 
the two roads. 

MAKING WRITTEN REPORTS 

A street rai lway conductor w rites that a way of killin g 
two birds with one stone in disciplining st reet ra ilway 
employees for minor offenses would be to require th em, 
when found violating a rule, to make out a written re­
port in explanation of the offense. T hus, suppose Motorman 
Johnson is caught by Inspector Brown, or Detective S mith, 
starting his car on one bell. Instead of the starter notifying 
him to see the manager he should he told to make out a wri tten 
report as to why on Oriental A venue, at 2 :15 p. m., Aug. 14, 
he_ started hi s car before r eceiving two bell s from the conduc­
tor. As a general thing a motorman or conductor hates to 
make a written r eport, and the fear of doing so would serve as 
an incentive to the non-violation of rules. T he written report 
eould also be copied by the office typewriter, and the statement 
therein could be considered by the depot master better than by 
personal interview. 

The Boston & Worcester St reet Railway Company, operating 
between Boston and W orcester, Mass., has just issued a str ik­
ing circular advertising its line. The feature of th e circular is 
a bird's-eye view in colors of the country between the terminals 
of the line, showing the line itself and its connections. T he 
circular, when opened, is 24 ins. in length and bears on its 
reverse side small street railway maps of Doston and Worces­
ter, time-table s, schedul e of fares, data givi ng the history of 
th e es tabli shment of routes of travel between the cities, and 
a li st of th e intnestin g- places alon g th e route of the lin e. 

STARTING ELEVATED TRAINS 

Recently a number of lette rs, expressed in vigorous language, 
were publi shed in the daily papers of a neighboring city criti ­
cising the delay in starting elevated trains. It was claimed that 
" tra in s a re often held standing a t stations with closed pla tform 
gates and doors after the gong has been rung for star ting, 
maki ng it necessary for many would-be passengers to wait for 
later trains when they might just as well he admitted to the 
train which is standing at the station wait ing for a clear block 
signal to be g iven." · 

Doubtl ess it is unp leasant to thus be held at a station when 
a person is in a hurry, and the exact train w hich one desires is 
standing with closed gates beside the platform. O ne would be 
more than human if he did not appreciate the situation when the 
waiting for another train means the loss of a second train at 
one of th e steam ra ilroad stations farther up the lin e. Bul if 
the gates arc opened for one they must he opened fo r all , and 
the r esult would be that the entire elevated servi ce throughout 
the city would Le delayed and far more people in conven ienced 
than could be affected at any one sta ti on . 

In the sys tem for starting and keeping trains on schedul e 
tim e which is fo llowed on the road in ques tion, the sta tionm aster 
rings a gong tha t can be heard by all tra in men , announci ng tha t 
it is time to close the gates. If all the ga tes a re not promptly 
closed, not only that train but those fo llowin g a rc delayed. T he 
gates are, therefore, closed as qui ckly as possibl e, and as soon 
as al l gates are closed the motorman is given the signal to 
start , w hich signal not only directs him to proceed, hut notifies 
him that it is safe to do so. If the block signal indicates sa fety 
the train is in stantly put in motion, hut if the s igna l is at danger, 
owi ng to the preceding train being a littl e behind its schedule, 
then th e trai n waits until th e sign al cl ear s. 

If th e gates were held open waiting for th e block signal to 
clear it would be necessary either to a llow motormen to ge t 
under way without knowing that th e gates were closed or to 
hold the train still furth er to permit the closing of the gates and 
the g ivi ng of s ignal s that would occasion the loss of five or ten 
seconds more. An ave rage loss of fi ve or ten seconcls at each 
sta tion would cut down the number of trains per hour from 
roper cent to 20 per cent. T hi s is th e reason that train s stand 
still fo r several seconds after the gates a re closed, and in the 
present knowledge of elevat ed rail way practice there seems to 
he no way in which belated passengers can be admitted to trains 
which have received th e starting gong from the platform 
without causin g great inconvenience to all the other train s and 
t r ave ling public throughout th e rest of the system. 

The operation of this system is constantly being studied by 
transportation experts from hoth A merica and E urope. Prob­
ably every fore ign eng ineer w ho visits this country in the inter­
ests of urban rapid transit goes over the roari if it is possible 
for him to include it in his itinerary. Not on ly does the com ­
pany obtain in this way the benefit of suggest ions, comments 
and criticisms from these outsiders, but its own operating forces 
are constantly analyzing the conditions of traffic, train move­
ments, handling passengers, schedules, speeds, delays, etc., and 
their ingenuity is continually at work in th e attempt to better 
the service. Nevertheless, irresponsible criti cisms of this kind 
frequently come to the surface, as they do in other cities, from 
the general public, who seldom rea li ze tha t their interests ~ml 
the operating company's welfa re a re identical. 

---•♦-----
The min erals coll ected during the work of excavati on fo r 

the New York subway arc to be exhibited hy the Rapid Transit 
Commission at the St. Louis Expositim1. In addition to the 
minerals the exhibit contain s the huh and spigot ends of the 
first wooden water pipe laid in New York City during the 
administration of Aaron Durr, 1799-1804. There is also among 
the curios a house connect ion for the fir st water pipe laid in 
New York. roins of all sorts, and T ndian relics. 
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NEW SUB-STATION ON THE DENVER & NORTHWESTERN 
RAILWAY 

A new sub-station has recently been placed in ope ration by 
the Denver & Northwestern Railway, at Clear Creek Junction, 
Col., for the purpose of supplying power to the Leyden and 
Golden branches of the road and to the line between Clear 
Creek Junction and Berkeley. Shor tly before the sub-station 
was placed in service the new Golden branch commenced opera­
tion, the ·length of the extension from Clear Creek Junction 
being 9.65 miles. Through cars are now being run hourly 
between the central loop of the Denver City Tramway Com­
pany, on Fifteenth Street, Denver and Golden. The cars 
traverse the tramway tracks as far as Berkeley, where the 
private right of way of the Northwestern Company begins. 
The line to Arvada and Leyden was described in the 1903 fi les 
of the STREET RAILWAY JOURNAL, and the cars, roadbed and 
track of the new Golden line are similar to those previously 
operated on the other branch of the system. The running time 
between Denver and Golden, west-bound, is I hour, the total 
distance being about 16 miles. Fig. 1 shows the general layout 
of the Northwestern road. 

The sub-station building is located on fill ed land just at the 
junction of the Leyden and Golden branches. It is a one-story 
brick structure, with concrete trimmings and foundations . A 
basement is located below the level of the tracks. The building 
is designed for waiting room anJ despatching purposes in ad­
dition to its power functions. The front elevation faces the 
south, and is 45 ft. I in. wide; the side elevations are each 
50 ft. 1,½ ins. in width, and the rea r elevation is 38 ft. 2 ins. 
wide. The extreme height of the walls from the basement floor 
to the top of the roof is 34 ft. 6 ins. The southeast and south­
west come.rs form octagonal projections, which will be utilized 
by the despatchers. At the present time the waiting room and 
despatching offices are uncompleted. 

Entering th~ building at the track level the interior is divided 
into three parts, rotary and switchboard room, despatchers' 
towers and waiting room. There is a loft above the waiting 
room, and a basement beneath both rotary and waiting rooms. 

Current is supplied to the sub-station a t 2200 volts over a 
three-phase circuit of 500,000-circ. mil cables, running to the 
Platte Street power house of the Denver Tramway Power 
Company. The distance of transmission is approximately 5.3 
miles. At Platte Street current is furnished for transmission 
also to the South Broadway sub-station of the Denver City 
Tramway Company. The generating machinery consists of a 
General E lectric 1500-kw, three-phase revolving fi eld alte rna­
tor, having thirty-two poles and giving 25-cycle current at 
about 2300 volts, direct connected to an Allis-Chalmers 2000-hp 
horizontal cross-compound condensing engine, making 94 r. p. 
111. T he South Broadway sub-station is similar in its comple­
ment of rota ries and transformers to the Clear Creek sub­
station of the Northwestern Company. 

T he incoming 2200-volt line is carried from the pole outside 
the Clear Creek sub-station to a triangular wooden bracket 
mounted near the roof on the north wall. Both the bracket and 
the adjoining bricks of the wall, inside and outside of the build­
ing, are painted with black asphaltum to avoid the effects of 
moisture. The cables enter the building through porcelain 
bushings, inclined outwardly. They then pass across the loft 
above the waiting room to a brick chimney or wire duct, and 
thence to the switchboard and transformers. Inside the north 
wall the 2200-volt and 600-volt circuits are supported 911 porce­
lain blocks mounted upon a horizontal pair of slate bars, which 
are in turn attached to the wall by iron brackets. Each phase 
is tapped just inside the wall for a connection to ground 
through a G. E. 2000-volt carbon-pencil lightning arrester, with 
two 1-16-in. air gaps in series. The wire chimney separates 
the rotary and waiting rooms, although a wooden partition is 

partly · bui lt. The switchboard is mounted on angle-irons near 
the rotary starting switches. In the basement are the main 
transformers, blowers, current transformers, field rheostats and 
wi re ducts. 

From the switchboard the cables pass downward to the trans­
former primaries, thence the low-tension circuits lead to the 
reactance coils, starting switches and a. c. collecting rings of 
the rotaries. T he d. c. rotary leads run beneath the floor to the 
switchboard and negative side of the line. 

Two rotary converters · are now installed in the sub-s tation. 
Each is a six-phase, 25-cycle, six-pole, 500-kw General E lectric 
machine, with a normal speed of 500 r. p. m. and a full-load 
voltage of 600. T l~e rotaries are compound wound, and are 
each started by opening the shunt-field circuit and then throw­
ing three successive increasing a. c. voltages into the armature 
by means of two triple pole, double-throw knife switches, 
mounted on a panel between the rota ry and the main switch­
board. The fie ld break switch is of the four-pole, 50-amp., 
125-volt double-throw knife pattern, attache_d to the side of the 
rotary fram e, while on the end of this frame are mounted the 
negative and equalizer switches. Each rotary is fitted with a 
spiral spring-end play device, having a ball bearing, and the 
shaft oscillation is about 1/s in. Copper bru :,hes are used on the 
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a. c. · side, while the d. c. collection is made by twenty-four 
carbon brushes for each side of the line. Brush movement is 
effec ted by a hand-wheel shaft, operating a rack and pinion 
movement, and each bearing pedestal is provided with two 
glass oil gages and one brass drain cock. Each rotary is also 
fitted with a centrifugal governor a t the end of th e shaft , which 
closes an auxiliary circuit and trips the breaker in case of a 
runaway, due to direct-current reversal and fa ilure of the a. c. 
power supply. 

The switchboard is made up of eight black enameled slate 
panels, mounted about 6 ft. from the wall. A t the end of the 
board are bracketed a Weston 600-voltmeter for d. c. readings, 
and a Thomson edgewise voltmeter, connected to a potential 
transformer for a. c. measurements. There are two a. c. lined 
panels, each being equipped wi th a T homson alternating edge­
wise ammeter, a power factor indicator, oil switch handle and 
overload relay. The oil switches are of G. E. make, and are 
mounted on the back of these panels. A t the rear are also three 
double-throw knife switches, designed to cut out the a. c. side 
of the sub-station in case it is necessary to send direct current 
through the three-phase line, as when the rotaries are shut 
down. A change in these switches connects the three-phase 
line d irectly to the positive feede r bus. The d. c. sides of the 
rotar ies a re cared for by two generator panels, each containing 
the usual circuit breaker, a 2000-amp. Thomson astatic am­
meter, field rheostat handle, voltmeter plug, positive switch and 
recording wattmeter. T he rheostats are hung in the basement, 
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and are operated by the usual rod and sprocket wheel connec­
tion. A stop with a rubber tip limits the travel of the positive 
switch so that it cannot strike the glass case of the wattmeter. 
There remain five feeder panels, manufactured by the Karas 
Electric Company, of Chicago, each containing a G. E. circuit 
breaker, Weston 2000-amp., three ground detector lamps and a 
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has a depth of II ft . 6 ins. There is a lso a wire conduit, about 
6 ft. deep, below the floor. The transformers are in two banks 
of three each, delta connected, General E lect ric make, each 
transformer being rated at 185 kw. They are of the air blast 
type, operating under a pressure of ½ ounce. The primary 
voltage being 2300, the secondary is wound for 430 volts. One 
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FIG. 2.- SECTIONS OF CLEAR CREEK J UNCTION SUB-STATION 

quick-break, single-pole, single-throw feeder switch. A vibrat­
ing gong, mounted on the back of the switchboard, rings in 
case a circuit breaker opens. 

The wire chimney inside is 5 ft: long by 18 ins. wide, divided 
into two equal parts, and it is open at each end so that an at­
tendant can enter it when occasion arises. A striking feature 
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General Electric reactance coil is placed between each bank and 
the rotary collecting rings. The current transformers and field 
rheostats are attached to the ceiling of the basement. Each 
bank of transformers is supplied with air by a Buffalo Forge 
Company's blower, direct connected to General Electric 25-
cycle, 2-hp, three-phase induction motor, making 750 r. p. m. 
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F I G. 3.-BRI CKWORK AND FOUNDATIO N PLANS OF CLEAR CREEK JUNCTION SUB-STATION 

of the rotary room is the daylight illumination, no less than 
sixteen windows being provided. The dimensions of this room 
are: Length, 35 ft. 4 ins.; width, 31 ft. 2 ins. The height 
varies from 18 ft. 3 ins. to 19 ft. 5¾ ins. Machinery is handled 
by a chain hoist hung from a longitudinal steel girder, which 
helps support the roof. No crane was provided. 

The basement is 35 ft. 4 ins. wide by 43 ft. ro ins. long, and 

The induction motor is started by a small triple pole double­
throw switch, which applies half voltage to its windings. The 
basement is also to be equipped with a pump, whi ch will be 
driven by a G. E. 500-volt direct-current shunt motor, rated at 
7½ hp with open frame, and 5½ hp closed frame, running at 
rooo r. p. m. 

T he lighting arrangements a re not yet installed, the incan-



STREET RAIL\VAY J OURNA L. [VoL. X XIII. No. 2 2 . 

descent work bei ng temporary at p resent. T he land a round the 
sub-stat ion is to be fur ther fi ll ed in and plat fo rms built to ac­
commodate passenger s who may wish to transfer a t this poin t. 
A telephone system will al so be added to the equipment. 

A 41 - ft . 6-in. tra il car, closely resembling the motor cars of 
th e N orthwestern road is shortly to be placed in service fo r use 
during ti mes o f heavy t raffic. T he body weighs about 9000 
llis., the side entrance is 8 ft . wide, and th e overall width 8 ft. 
3 ins. T hi s ca r is bein g built by the \ Voeber ·ca rri age Com­
pany, of Denver , whi ch manufa ctures practi call y a ll the cars of 
the Denver City T ramway Company and the Denve r Nor th­
western road. 

T he Golden branch competes with th e " Loop" line of the 
Colorado & Southern ( steam ) Railway between Denver and 
Golden. T he regul a r fare on the steam road is 60 cen ts, and 
there a re but two t rain s a day in each direction. T he Denver 
Northwestern charges 30 cent s, with the pri vi lege of transfer 
to any poin t reached by the Denver City T ramway Company. 
T he di stance hy the steam road is 16 miles, ancl a lthough th e 
Colorado & Southern has in fo rce a commutat ion ti cket of fi fty 
ri des for $8, the ti cket ex pires in three months' time limit ; th e 
running t ime of t ra in s IJe tween Gold en and D enver is 45 min­
ut es, :1ga inst an honr by trolley, and the hours at whi ch t ra ins 
leave Gold en fn r D enver ancl· vice versa a re not especiall y con­
veni ent. T here is no doubt th at the electri c line is capturing 
some of the steam road's business, owing to the hourly interva l 
and lower reg11la r far e. 

T he design of th e sub-stat ion at Clear Creek J un cti on was 
made hy L. L. S ummer s, of Chi cago, consulti ng eng inee r of the 
Denver Tramway Power Company. T he requi rements of the 
near fut ure we re strongly in mi nd in the in sta ll ati on o f 
rooo-kw rated capac it y o f machinery. A t present the load is 
far below the capac ity of the suli-sta tion, hut the anti cipa ted 
summer t ra ffi c lietween Denver and the Rocky Mount ai n foot 
hi ll s, and the prnhahility of increased transport at ion fac il iti es 
betwee n Denver and the northern 1,a rt of Colorado, \Yarran ted 
the insta ll at ion of ample power . i\ cknnwledgements are due 
to Colnnel \\Ti lson, super intendent of the Denver Tramway 
Power Crnnpany, for the drawings used in thi s clesc rir,ti on. 

- ---••---
CIRCUIT-BREAKERS ON DOUBLE-END CARS 

J:Y CA L E GO U1. II 

Tn wiri ng ci rcuit breakers or overh ead sw itches fo r double­
end ed ca rs two methods are avai labl e, tha t is, the two breaker s 
may be wired either in seri es or in pa r:d lel. 

Frnm th e standpoi nt of fi r st cost the series method is without 
douhl prder ahlc. \ Vhi lc a greater length of wire is used, but 

FI G. 1.- PJ\RALLEL CONNECTION FO R CIRCUIT BREAKE RS 
USIN G TWO LIGHTNING ARRESTERS AND CHOKE COILS 

one lightning arrester and choke coil are necessary. L ightnin g 
arres ter s in them selves are a rather t roublesome item, and thi s 
fact alone may cause many managers to adopt the seri es con­
nection. 

In the pa rallel connect ion the trolley wire of the cables is 
omitted. As is readi ly seen in Fig. 1, the troll ey leads, afte r pass­
ing through the choke coil, go directly to the blow-out coil of 

th e controller. Aside from the fact that two lightning arresters 
and choke coils a re required thi s method is undoubtedly the 
more simple. It requires fewer wires on the roof of a car, 
and eliminates the use of a trolley wire in the cable, which is 

Fl(-; . 2.- SERIES C<J NN ECTJ O N OF N ON-A UT OM ATIC CIRC UIT 
B R E AK E RS 

often, from a standpoint of safety, run separate from the other 
wires und er the car. 

F ig. 3 shows a method of parallel connection requiring but 
one lightnin g arrester . T hi s method, however, would not be 
countemmcecl in prac ti ce. Its g reat obj ec tion is that the motor -­
man on the front encl would have no assurance that, by throw­
ing the breaker over him, the power would be cut off. The rear 
breaker might have been carelessly left in. 

T he fac t that the current can be controHed absolutely from 
either encl makes the seri es connection, Fig. 2 , so popular on 
sma lle r equipment having the non-automatic breakers. When 
making an in specti on of the controller, replacing fuse , etc., the 
motorman is absolutely sure of freedom from shock if he 
th rows either breaker . 

Por automati c breakers the seri es connection has one great 
d rawback. A n overload would th row the breaker set at the 

L 
FI G. :l.- rARALLEL CONNECTIO N OF CIR CUIT DHEA KERS 

U SI NG ON E LIGH T NING ARRESTER 

lowest load . T h is mi ght be the breaker on the opposite end to 
that occupied by the motorman, and in such an event would 
necessita te a t ri p to the other encl to set the breaker. 

A fte r considering the advantages and drawbacks of the two 
sys tems of wiring, it is readily seen that, generally considered, 
the ser ies meth od is preferable, and should always be used with 
non-automati c breakers. With automati c breakers, however, 
it is better to go to the expense of an additional lightning 
arrester and choke coil rather than be bothered with repeated 
t ri ps to the other end of the ca r to set the breaker . 

•• 
T he second annual meeting of the shareholders of the Trin-

idad E lect ri c Company was held recently at Halifax, N. S. 
T he year 's receipts from the tramway and light services 
amounted to $176,631. A fter paying bond interest and oper­
ating expenses, and providing for the last quarterly dividend, 
at the rate of 5 per cent per annum, the balance of $52,285 
was carried forward to the credit of surplus account. The net 
earnings were $101 ,185 and the interest charge $36,000. W. 
D. Ross, Toronto, general manager of the Metropolitan Bank, 
was added to the board of directors, of which John F. Stairs 
is the president. The company's rails extend over 13 miles 
in the city of Port of Spain. 
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THE PRlNClPLE5 OF THE REPULSION MOTOR 

BY GEOl{GE T. IIANCII ETT 'I--
The alternating-current repulsion motor has for many year;. 

been considered nothing more than an interesting1 theoreti cal 
tour de force. As it now bids fair to be developed into a prac­
tical machine, anc.l to presently find itself in the hands of 
practical electrici ans, a short di sc ussion of its principles of 
Jperation, stripped of mathematical signs and symuuls, may be 
ri f interest. 

The repulsion motor in its electrical construction differs but 
little from the ordinary di rec t-currcnt motor. It is composed 
,f a magnetic circuit corresponding to the field magnet of a n 
ordinary direct-current motor except in the fact that it is lami­
nated. Its revolving part is an armature wound un practically 
rhe same principle as that of the direct-current motor , an<l the 
only difference between the twu machines in the conn ection 

FIG. 1.-VOLTAGE DISTRID U TIU N I N REPULSIUN l\10TUR 

of the wiring systems, is that the brushes of the repulsion 
motor are located in a different position on the commutator, 
111d are short circuited together. 

The fie ld magnet of the repulsion motor is suppli ed with 
alternating current, and this induce& in the armature currents 
in such a direction as will give the motor a torque, and the 
commutator assists by means of its short-circuited brushes to 
continually replace the torque-producing wires, as they move 
out of the influence of the magnets, with new wires carrying 
similar currents. The machine may be regarded as a trans­
former, of which the fie ld magnet is the primary, and the 
armature is the short-circuited secondary. 

Considering Fig. I , which represents a repulsion motor with­
out the short-circuiting brushes, flux will travel th rough the 
armature, alternating rapidly in direction, but following the 
di stribution common to direc t-current motors. · T herefore, in 
each half of the armature will be induced electromotive forces. 
When the pole at the left is north, the current direct ion in the 
a rmature wires will, naturally, be in the direction to produce 
reverse magneti sm upon the magnetic fi eld and in quadrature 
therewith, according to the ordinary transformer law. 

If the brushes are placed in the position A B, Fig. 2, the cur­
rents will flow in phase with the resultant electromoti ve forces, 
and it will be readily seen that in front of each of the poles 
there is for every wire carrying current in one direction 
another carrying an equal current •in an opposite di rection. 
Consequently, so arranged, the motor would have no torque, 
although the armature current would be very large. If the 
brushes were arranged as shown at C D, Fig. 3, it will be seen 
that on the two halves of the armature circuit there is for 
every wire carrying an electromotive force in cn1c direction 
another carryin3 an c(Jual and opposite clcctro111otivr fo re<:. 

Conse<1uently, in such a case no current will flow in the arma­
mre in response to the magnetic action uf the field, and, ,~gain, 
there would !Jc nu tong1c. If, however, the 1Jrttshcs were placed 
in an intermediate position between these two, as shuwn at 
E F, Fig. 4, the electromotive forces in one-half uf th e arma­
ture circuit would preponderate over the electromotive forces 
in the other ha lf, and the result would be a current di stribution 
such as is shown in F ig. 4, and, if certain conditions, presently 
to be di scussed, obta in , a ton1ue wuul(J result, causing the 
armature to turn in the direction of the arrow. 

By a si milar sys tem of rea soning it wi ll be at once apparent 
that if the !Jrushes a re arranged a t poi nts E F, Fig. 5, the 
current direction will be reversed, and the torque will IJe in an 
opposite direction. 

T he repulsion motor, considered as a transformer, th eref<lrc, 
is ra ther an inefficient one, fo r th e reason that it contains 
electromotive force s which oppose the torque-producing cur­
rents, and is preci sely analaguus to a transformer which had, 
say, 100 turn s, producing r volt each, of which ten were wound 
in one direction and ninety in the other, giving a net electro­
motive fo rce of eighty volts, which cou ld be just as easi ly 
obtained by using eighty turns all wounJ in the same direc tion, 
and would produce a secondary coil of much lower resistance, 
lower, in fact , by 20 per cent. T hi s, moreover, is made even 
worse by the reaction of th e armature, which acts prL·ci sely like 
a direc t-current armature and di storts the field so as to tend to 
cover the non-torque-producing bands of wires and drags the 
fi eld away frum those that woul<l produce a torque. 

The phase of the a rmature curren ts with rcfrrencc to th<.> 
field is a very important factor in torque discussion. T he arma­
ture currents will, of course, flow in phase with the resultant 
electromotive force in a rmature circuit , and if the components 
were due solely to the electromotive fo rce generated by the 
impressed fi eld, the current would be in quadrature therewith, 
and no torque would be produced, because th e flux and current 
curves would multiply together in precisely the same way as 
the cttrrcnt and voltage curves of wattless power, giving lobes 
above and below the zero line of equal area, and consequently 
equal torque fir st in one direction and then in the other, which 
would produce no rotation. 

Fortunately for the operation of the motor, th e armature 
currents generate a fi eld of their own, and a second electro­
motive force comes into play, which combining with the 
originally generated electromoti ve fo rce producc<l by the im­
pressed fi cl<l, causes a resultant electromot ive force lagging 
Lehind the original elec tromotive force, and to ,vhich the cur­
rent responds in magnitude an<l phase. T hi s effecti vely upsets 
the quadrature relation of fi cl<l and current and the motor 
starts. However, these lagging currents reflect magnetic reac­
tion into the fields, the coi ls of which must supply demagnetiz­
ing lagging currents according to the transfo rmer law, and tlic 
motor sta rts with a very bad power factor. 

The angula r di splacement of the brushes for maxi mum start ­
ing torque is, of course, a matter of great interest. T he arma­
ture voltage, <luc to the impressed fi eld which is effectiYe in 
ci rculati ng current through the wi re, is proportional to twice 
the angle of di splacement. and, of course, shou ld he increased 
until a position is reached where further motion would dimini sh 
the torque by cuttin g out torque-producin g conductors. This 
cutting-out action begins at the edge of the fi eld , or, in other 
words, t he pole tip. Up to the point the torque steadily in ­
creases with the angular rotation, but beyond further move­
ment does not produce proportional increase, because a factor 
enters to reduce the to rque by cutting out wires, but further 
by replacing them by wires giving a reverse torque. The pre­
liminary calculation, which is subj ect to modi fi cation when 
self induction is considcrc<l, is as follows: 

For simplicity assume one wire per degree or per unit of 
;111gular measure. 



816 STREET RAILWAY JOURNAL. [VoL. XXIII. No . 22 . 

Let V = the angle of displacement. 
R = resistance of one-half armature. 
T = torque. 
n = number of wires in front of pole pieces. 
f = flux. 

K = a constant, which allows for units and makes 
equation out of the proportional relations. 

Consider the torque for one side of the armature : 
2V 2VK 

Current = --K ; Torque = --- n f 
R R 

;:itr~d l< y .Jnurnal 

F I G. 2.- CURRENT D I STRIB U TION WITH BR USHES 
OPPOSITE POLES 

Stred RJ .Ju•,m1s.l 

Fl G, 4.- CU RRE NT DISTRIBUTION WIT H BRU SH ES AT ANG L E 
WITH N EUTR AL POI N T 

This is t rue till the bru sh begins to cut out torque-producing 
wires. As soon as thi s happens 

T = 2VKf~ 
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o fo r a max1mum 

In practice the position will be found to differ, fo r the cur-

rent will not increase proportionally with the voltage, due to 
vari able impedance of the armature and the position of angular 
displacement, for maximum torque will, therefore, be a dif­
fe rent amount. 

As soon as the motor has started a third electromotive force 
comes into play. This is the electromotive force induced in 
the wires, due to their motion in the field, and is, of course, 
directly in phase with the latter, being large when the field is 
large and vice versa just as in the case of the direct-current 
dynamo. Like the direct-current analogue it tends to reduce 
the armature current, and further, but not analagously, it tends 

F I G. 3.- CURRENT DI STRIB U T ION WITH BRUSHES MIDWAY 
BETWEEN POLES 

F I G, 5.- CURRENT DISTRIB UTI ON WIT H B R USHES AT ANGLE 
WITH NEUTRAL POI NT 

to draw the phase of the current back to the quadrature posi­
tion. H ence, as the motor speeds up, the torque reduces and the 
power fac tor improves. Unlike the series motor, however, it 
has a limiting speed, which is that which obtains when the 

"e lectromotive force, due to motion, has reduced the torque to 
fit the friction load. 

F rom the fo regoing it is seen how the torque-producing cur­
rents are generated in the armature, and it is now interesting 
to consider some of the reactions in the armature and the com­
mutation problems. The field generated by the armature has its 
dividing line at the brushes in precisely the same way as in the 
case of direct-current armatures. In good modern direct­
current dynamos the brushes can be set almost at the theoreti­
cal neutral point, in which case the magnetizing reaction is 
purely that of cross magnetizing, and does not tend to shift 
the initial field one way or the other. In the case of the re­
pulsion motor, however, the brushes must be inclined with 
reference to the neutral axis in order to produce rotation, and 
the field is reacted upon. As the load on the motor incre:=i.ses 
this reaction is still greater, and, consequently, the position of 
the flux lines with reference to the structure of the field magnet 
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and armature, shifts with the load, and brings into the machine 
a ll the commutation troubles which appear with the old-fash­
ioned, badly designed direct-current dynamos, but to a far 
greater degree because of the extreme displacement of the 
brushes. In addition to this there are the commutation troubles 
due to the alternating currents generated by the alternating 
field in the short-circuited bobbins, and these will depend in 
magnitude upon the phase of the current at the instant of 
commutation, and may have almost any value. These variables 
make it a practical impossibility to predict what the current 
in the short-circuited bobbin will be. It may vary from zero 
to several times the current in the adjacent coils. 

For good commutation, therefore, all devices which wi ll keep 
this short-circuit current down must be exhausted. Chief 
among these is the introduct ion of leads having a sensible 
'resistance between the commutator bars and the coils to which 
they connect. This will mate rially reduce the sparking by re­
ducing the current to be commutated. T he pole pieces can also 
be shaped so that the commutated coil wi ll find itself in a fi eld 
which is favorable for that purpose. 

Advantarre can further be taken of the fact that the trans-o . 
former ratio between the field and armature can be anything 
that is found desirable. The fields can be excited at high 
voltage, while the armature of secondary coils can be wound so 
as to have a to_tal potential of only a few volts, thereby much 
reducing the commutation troubles. 

By carefully exhausting a ll of these plans by the employment 
of ingenious design, the commutation is brought within the 
limits of practical working. 

The motor has an attractive feature in that the speed may be 
varied by the adjustment of the brushes. \ Vhen the brushes 
are in the positions C D, no current flows in the armature, and 
there is no torque. By moving them to the right or left the 
motor starts in one or the other direction, and the possibilities 
of economical control are very great, for in such a case the 
controller resolves itself into simply a rod connected with th e 
brush holder and arranged with a suitable leverage system to 
give the brushes proper angular di splacement. This, sup~le­
mented by a main switch which cuts off the current, and which 
may be connected to the lever system so as to operate when the 
brushes are midway between the pole pieces, complete the con­
trol. The motor is furth ermore under control by the insertion 
of a variable resist ance or reactance in the circuit between the 
bru.shes, which having low-voltage currents to h andle can be 
constructed without difficulty in many desirable fo rm s. 

To bri efly sum up the situation, it may be said that the motor 
certainly present s some advantages with reference to control. 
Its torque characteristics are suitable for railway work, and 
the difficulties which the commutation problem has heretofore 
presented may be overcome by the employment of low fre­
quency, large ratio of transformation and ingenious dynamo 
design. Not the least feature to recomm end the motor is the 
fact that the revolving wire may be of very low voltage, thereby 
minimizing troubles from short ci rcuits, and the stationary 
wires can be wound and insulated so as to receive currents 
directly from the line without the interposition of transformers 
on the car, as th e motor is its own transformer. It would, 
therefore, appear that when the motor is thoroughly " worked 
up" in practical shape it has commercial possibilities ,Yhich are 
very attractive. 

•• 
As late as April 21 snow threatened to tie up one of the 

lines in the central part of New York State. On that elate 
a car of the A uburn & Syracuse E lectric Railway, leaving 
Auburn at 10 a. m. , encountered drifts so deep that it became 
necessary to put one of the rotary snow-plows ahead of the car 
as far as Marcellus. Condi tions near Skaneateles and Mar­
cellus are said to have been as bafl as at any t ime during the 
winter. 

CORRESPONDENCE 

REPAIR SHOP PRACTICE 

Denver, Col., May 14, 1904. 

EDITORS STREET RAILWAY JOURNAL : 

A few days ago the writer went through the repair shops 
of a large steam railway company, thinking that he might pick 
up something of interest to the street railway man. The prob­
lems of the locomotive and car shop are, of course, heavier than 
those we encounter in the street railway repair shop, as far as 
mere size goes, but the use of electric cranes, compressed air 
and motor-driven tools, arrangement of yard trackage and 
power plants, brings up about the same quest ions of fl exibi lity 
and economy, whether we are running a locomotive or a motor 
hospital. 

The intense activity of the place was striking. Every em­
ployee seemed to be on hand for business, and there was no 
sign of hesitat ion in the work, from planing down cross-heads 
to rivet ing boilers. One does not always see a like attention to 
work in the street rai lway repair shop, or an equal compre­
hension of exactly the thing to be done next, by every em­
ployee. The opportunity for employees of the t rain service to 
loaf in thi s shop is almost nil, and even outside visitors are not 
allowed without a permit from the master mechanic-a con­
dition much different from a shop the writer once visited in a 
Massachusetts street r a ilway system, where the doors were 
open to all the relatives and friends of the workmen without 
the least formality. The effect on discipline was plainly evident. 

In passing through the locomotive shop, where engines were 
seen in a ll stages of dismantlement and repair, one could not 
but feel that the handling of electric locomotives in the repair 
shops of the steam lines which are rapidly coming to adopt 
them is going to be an easier and, therefore, a less expensive 
task th an the repair of steam locomotives is at the present time. 
The elimination of the boiler, which grows to be of literally 
tremendous proportions in the compound consolidation engines 
which haul modern freight trains, and the greater simplicity 
of motor equipments in comparison with all the details of 
cylinders, valve motion s, eccentrics, spark arrester s, crank 
pins, counterbalances, piping, levers and throttles which make 
up the harness of th e iron horse , form the basis of this predic­
tion. The elect ric locomotiYe ought to become far more ac­
cessible than the steam machine, when it comes to detail parts. 

An interesting notice posted on the shop walls described th e 
apprenti ce system of the place, stated the rules in force as to 
working hours, conduct of employees and the wages paid to 
machini sts. Apprentices' wages run from 10 cents per hour 
in the fir st year of their four years' term to 20 cents per hour in 
the last year. The minimum wage for full-fledged machinists 
is 34 cents per hour. A clear statement of these matters, posted 
in the shop where everyone can consult them at will, is cer­
tainly a good precedent to fo llow, and such a course has con­
siderable effect in reducing mi sunderstandings on the part of 
the man. I quote the above figures as a matter of general 
interest. 

In various parts of the shops an elaborate set of rules for 
the prevention of fires was posted. This was,. perh aps, the 
most suggestive thing which the writer saw. The fire risk 
is a question which never leaves us , and the constant occurrence 
of severe conflagrations in different parts of the country justi­
fies its discussion at a lmost any time. A mong th ese rules was 
one forbidding the use of unventilated or closed lockers. 
Strange to say, the rules were posted upon the end of exactly 
this forbidden kind of a locker. Then, again, the most stringent 
precautions were specified in regard to the wiring of the elec­
tric motors, switchboards, etc. Within a few feet of the regu­
lations were three or four 220-volt motors, operating wood­
wo rki11 g machinery. Each of these motors was a machine of 
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from 25 hp to 35 hp, entirely exposed to dust, shavings and 
chips, and, to cap the climax, so covered over with sawdust 
that even the raised letters of the name plates were undeciph­
erable. The fi eld spools looked as though they had been dippe<l 
in a flour barrel. Some of the switches were mounted upon 
wooden bases, and in the machine shop, incandescent lamp 
cord, carrying 220-volt current, was run about promiscuously 
in a ll manner of oily places. There were some excellent rules 
about the use of metal match boxes, the storage of oi l, gasoline, 
etc., outside main buildings; th e prohibition of smoking, report­
ing of defects, the accumulation of rubbish, disposal of oily 
waste, the use of sand instead of sawdust, provision of lad<ler s, 
fir e-a larm box keys and fire pails, and the use of coal oil lamps. 
T he piling of coal in heaps over 7 ft. high was foruidclen, with­
out the provi sion of venti lation through the center or the 
placing of thermometers in pockets. The setting of stoves on 
concrete, cemented brick, stone or metal footi ngs was specifie~. 
as well as the protection of woodwork by sheet metal and a ir 
spaces; the annual inspection of chimneys and flues, the separa­
tion of steam pipes from woodwork, di sposition of ashes in 
metal cans and their daily removal, and the use of rigid g:is 
fixtures. 

The drawing of such regulations is well enough, but they are 
useless in cases where they are not en forced. Far too often are 
rules of this character posted, read by all employees, accepted 
by everyone as wi se ancl then-forgotten. T he reason does 
not lie so much in lack of di scipline as in the time-honored 
fact that " everyone's business is no one's lJusiness." It is a 
pretty safe plan fo r lJoth electri c and steam roads to place upon 
some individual employee th e responsib ility of see ing that rules 
pertaining to the fire risk a re enforced, and that no fires occur 
through careless ness in regard to the regulations. T he ques­
tion is an important one, and with the experience of thi s year 
in Toronto, Buffa lo, Rochester and Baltimore as object lessons, 
we should need little additional stimulus toward all "getting 
down to business" in the matter of fire prevention and doing 
our united bes t to stamp the great curse of confla::;rati on out 
of modern industrial life. OBSERVER. 

----♦----
WHEEL GUARDS IN EUROPE 

Boston, May 13, 190--1-. 
EDITOR S SrnEET RAILWAY Juu 1rnAL: 

Since you publi shed an illustrated account in the issue of 
A ug. 15, 1903. of the fe nder used in Liverpool, another year 's 
records a re available with interes ting results ; for , in the three 
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fender, only 20 per ce nt requiring medical assistance. Besides 
the tend ency to reduce th e extent and the cost of accidents there 
are no waits for a wrecking wagon to come and jack up a car. 
As the fender pushes snow off the track as well as people, a 
tria l in this country would be interesting for more than one 
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LOUilLE-LJECK CA R IN LlVElU'OOL, SHOWING WHEEL GUALW 

reason. Since in Liverpool some snow was found to collect 
in the rear half of the plow, the rear nose can now be kept lifted 
up by a chain from the platform above, leaving a free opening 
fo r any snow to pass through. 

T he plow-shaped wheel guard may be found in this country, 
but it is more common in Europe, especially Paris. In na' 
place, howeve r, have the details been so perfected as in Liver­
pool, wh ere the great length of the plows, the bluntness of the 
rubber-covered ends, the attachment of the guard to the axle 
boxes, thus keeping the belting at the bottom always at the same 
height above the tracks, all contribute to the success of the de­
vice. While the prefect of police in Paris announced last year 
as conditions for fenders that they must not project beyond the 
platforms, and must be capable of being lowered on to the track 
ei ther by the motorman or automatically, on the principle 
adopted in Marseilles and Munich, the Tramways Union of 
France obj ected to all these proposals and preferred having a 
fixed fender like the Liverpool one, and powerful brakes and 
a lert motormen to any complicated system of movable gratings 
or net s. 

The upper view shows a Liverpool salt car as well as 
a ca r fender. \Vhile th e city has snow-plows and a snow 
sweeper the fir st thing clone in a snowstorm is to salt the entire 

street railway track, 100 miles being covered 
in about --1-0 minutes, requiring about 70 tons 
of salt. The second cut shows an encl view of 
the same car , while the third engraving illus­
trates a different type of wheel guard used by 
the Cie Generale Parisienne de Tramways. 

JoHN P. Fox. 
---••._ __ _ 

END VIEW OF LIVERPOOL WHEEL 

GUA RD 

WH EEL GUARD USED IN PARl.3 

A decision, handed clown by the Court of 
Appeals at Brooklyn, N. Y., holds street rail­
way companies liable for accidents on their 
cars and for courtesy by theit employees as 
well. A women sued the Brooklyn Heights 
Railroad because a conductor refused to re­
turn her change and characterized her as a 
dead beat and swindler in the presence of the 
other passengers. Justice Stover ruled that 
the company was not responsible for the lan­
guage of the conductor, and directed a verdict 

years now since its introduction, no person has ever been run 
over by cars equipped with it, though 132 persons have been 
ac tually under the cars. A ll of these people were pushed off 
the track clear of the wheels, owi ng to the plow-shape of the 

for the 20 cents change. Now the Court of Appeals has sent 
the case back for a new trial, declaring that the carrier is re­
sponsible not only for the safe carriage and delivery of the 
passenger but for his respectful treatment also. 
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TWO-BELT CONVEYOR SYSTEM 

The extent to which belt conveying has become a factor in 
modern enginee ring practice, makes any radical departure, 
especially in the line of improvement, particularly interesting. 
Belt conveyors have been, without exception, designed on the 
fundam ental principle of causing the belt to be troughed or 
cupped. This has been accomplished by using concentrators, 
either independently of the horizon­
tal carrying pulley or in various 
combinations. This, to-day, with 
the exception of the system to be de­
sc ribed, represents the most com­
mon type of belt conveyors. 

pulleys, all the carriers on the upper line, which comprise 
two-thirds of the total number used, being revolved by the inner 
supporting belt. T he strains, therefore, a re divided, the belt 
r evolving two-thirds of the moving parts not being subj ect 
to the wear and tear of carrying the load, and the belt carrying 
the load being reli eved of the strains and wear and t~ar of r e­
volving the greater part of the moving parts of the machine. 
This prodtices a divided labor in wear and tear which enables 

The angles of the concentrating 
rollers have been vari ed from 45 per 
cent to as low as 20 per cent, these 
changes being made because ex­
perience showed that the wear on 
the belt, by causing it to bend ab­
ruptly, is very damaging and de­
structive to its life. As the belt is 
forced to make an angle more or less 
sharp, all the strain is concentrated 
on two points. Again, the three­
pulley type of carrier r equires that 
the pulleys be loose on the sha £ts, 
the friction surface is very great , 
and the tendency of the side rollers 
is to wear in such a manner as fo 
produce in time a gyrating motion. FIG, 1.-CA RRIERS USElJ IX T\VO,DELT CO;\TVEYOl{. 

In the two-belt conveyor system, 
designed by the Ridgway Belt Conveying Company, of New 
York, an interior troughing and supporting belt nms over its 
individual head and tail pulleys, having separate take-ups , and 
is entirely independent of the conveying belt proper. T he con­
veying belt is threaded over its head and tail pulleys in the 
usual manner, and has its separate take-up, so that the two 
belts, although moving together in the same direction at the 

both belts combined only to represent in st rength what would 
be required of one belt in any one-be lt system. 

The interior belt is driven by a ro ller or block-chain sprocket 
drive from the main driving shaft, and with the two belts in 
tension just sufficient to prevent slip on their driving pulleys; 
both belts move at exactly the same speed in the same direction, 
and there is no rub of the conveying belt on the troughing 

blocks. At the points where the con­
veying belt meets the interior sup­
porting belt, to prevent the rub and 
wear caused by the troughing blocks 
moving in' a larger radius ( the con­
veying belt being at the same height 
as the center of the supporting belt) 
a pair of concentrating rolls li fts the 
edge of the belt and drops it into the 
troughing blocks. The same method 
is used where the conveyi ng belt 
leaves the troughing blocks at the op-, 
posite encl. 

F ig. I r ep resents the carriers used 
in the two-belt system. They are 
straight roll ers fastened to steel 
shafts r evolving in babbittec. boxes, 
the boxes being ball and socket, ring 
oiling, felt washered and dust proof. 
In the two-belt system the conveying 
belt proper li es in a natural position , 

FIG. 2,-INTERIOR TROUGIIING AND CARRYING BELT 
~ a true segment of a circk, with the 

strains distributed over its whole 

same speed, are entirely separate and distinct. This enables the 
conveying belt to be lifted off the supporting belt and out of the 
troughing blocks and passed through either a stationary dumper 
or a moving tripper. 

The conveying belt has no work put upon it other than that 
required to drive the lower carriers and its own head and tail 

width uniformly. T his increases the 
li fe of the belt from 75 per cent to roo per cent over any type 
of pulley-troughing belt. 

F ig. 2 shows the interior troughing and carrying belt ,,rith 
its troughing blocks attached. T his interior belt, by a com­
pensating drive, is driven at the same speed as the upper carry­
ing belt, and the two move together through their entire travel 
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on both the upper and lower sides. The conveyo r belt proper 
for the two-belt system is a machine-made belt with a protec­
tive cover of average good material. The special belts, which 
are made to conform to the hard conditions of continuous flex­
ing, are hand-made belts, and to give satisfactory service must 
be made of the highest grade of material to stand the wear and 
tear of angular bending. 

The inner or troughing belt carries the outer or conveying 
belt through the upper line of working travel and the outer 
belt carries the inner belt on its return, and through its travel 
in the lower line. The ability to use straight rollers, all strains 
being compression strains and not bending or breaking strains, 
enables the use of the lightest castings that can be machined 
and fini shed. This reduces the weight, cost and power required. 
Only a clean belt comes in contact with the upper carriers, 
wh ich comprise two-thirds of the total number used. When the 
conveying belt proper, the only one necessary to be renewed, 
gives out, the cost of its r enewal is stated to be approximately 
one-half in the two-belt system of what similar material would 
cost in any type of single belt conveyor. 

NEW CARS FOR DES MOINES CITY RAILWAY 

The Des Moines City Railway Company has received twenty 
new cars like the one shown in the illustration from the A mer-

SEATING ARRANGEMENT OF DES MOINES CAN. 

ican Car Company, of St. Louis. Evidently the seating ar­
rangement, which the interior illustration shows, is satisfac­

The length of the cars over end panels is 28 ft. ; over crown 
pieces, 37 ft.; from panel over crown piece, 4 ft. 6 ins.; width 
over si lls, including panels, 8 ft.; from center to center of posts, 
2 ft. 8¾ ins.; side sills, 4¾ ins. x 7¾ ins.; end sills, 4 ins. x 
7¾ ins. The side sills are plated on the outside with ¾-in. x 
8-in. steel. The thickness of the corner posts is 4¼ ins., and 
of side posts, 2¼ ins. From the rail to top of stePi is 18 ins., 
and from step to platform, 14 ins. The cars are furnished with 
Brill sand-boxes and angle-iron bumpers, and cars are mounted 
on Brill No. 27-G trucks, with 4-ft. wheel base and 33-in. 
wh eels, having 2 ¼-in. tread and ¾-in. flange. The trucks are 
equipped with 38-hp motors. 

THE PHOTOSCOPE 

Among the many ingenious devices invented for the edifica­
tion of visitors to picnic parks is the nickel-in-the-slot photo­
graphing machine made by the Photoscope Company, of New 
York. This machine is operated simply by pressing a button 
at the end of a fl exible cord, held by the person whose photo­
graph is being taken. It is reported to be giving excellent 
results and should prove a highly profitable attraction wherever 
introduced. 

This machine takes pictures continuously as fast as a person 
can pose in front of it. Its capacity is from six to eight ex­
posures per minute, and dur-
ing the time of exposure 
others which have preceded 
are being developed and fin ­
ished inside of the machine. 
It de li vers a perfect photo­
graph.n eatly framed and fin ­
ished, in less than l minute, 
and will operate regardless of 
the weather, making as per­
fect a likeness under the elec­
tric light as on a bright, 
sunny day. 

The simplicity of the pho­
toscope is one of its most ad­
vantageous features. Every 
movement is a rotary one, 
whi ch gives the least friction, 
and is the least liable to get 
out of order. By removing 
the top of the cabinet, the 
mechanism is entirely ex­
posed to view, and all parts 
made accessible. 
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THE PHOTOSCOPE 

tory, for the company had eightee;1 cars with 
this arrangement built for it last year by 
the American Car Company. T he purpose, 
of course, is to obtain the largest seating and 
standing capacity possible to the area of the 
floor. The transverse seats are 32 in s. long, 
and made so that a person's body may extend 
a trifle over the end without discomfort. The 
wide aisle obtained by having the seats on one 
side placed longitudinally accelerates the 
movement of passenge rs in and out-an im­
portant considera tion in city service, for which 
the cars are intended. The entrances of the 
vestibules are both at the same side, as the cars 
run in one direction only. The sashes in the 
vestibules are arranged to drop into pockets, 
while in the car the upper sashes are stationary 

EXTERIOR OF CAR USED BY THE DES MOINES CITY RAILWAY 

and the lower arranged to be raised. The interiors are finished 
in cherry with ceilings of the same made of tongued and 
grooved boards. 

The great advantage which this machine has over other 
nickel-in-the-slot machines is that its novelty does not wear 
out, and it gives a permanent value for the money spent. As 



STREET RAILWAY JOURNAL. 821 

a person sees himself in the mirror on the front of t he photo• 
scope so will the r, icture be produced. T he manufacturer state~. 
that this is the only se lf-operating photographing machine in 
the world that delivers a picture completely finished and framed. 

It is possible to take from six to eight pictures a minute, but 
as it takes some little time to seat each person three pictures 
per minute is believed to be a conservative estimate. T he 
pictures made by this machine a re about 1 in. in diameter. As 
many people desire brooches fo r such photographs the manu­
facturer has a rranged to supply them to machine users at a 
slight additional charge. 

••• 
OPEN CARS FOR THE PUBLIC SERVICE CORPORATION OF 

NEW JERSEY 

The P ublic Service Corporat ion of New Jersey has just 
added to its rolling stock six ty new open cars of the type shown 
in the accompanying illustrati on for use on various sections 
of its lines between J ersey City and Trenton, which, though 
extensive, form but a pa rt of the great system operated by th e 
company. The cars and trucks we re bui lt by the J. G. Bri ll 
Company, and have a number of interesting features in plan 
and construction. T he body framing is of unusually pO\verful 
construction. T he long- leaf ye llow pine side sills are 4½ ins. x 
7_½ ins., plated on the outside with IO-in. x ¾- in. steel plates 
the full length of the sills. T he end sub-s ills are of white oak, 
3¼ ins. x 4 ins. T he center and intermedi ate 

The method employed by this company obviates any necessity 
for spec ia lly charging the storage batteries used in the aux iliary 
lighting sys tem. An automatic switch is placed in series with 
the regular 500-volt lamp circuit ordinari ly used. This switch 
can be placed in circui t with either one, two or three seri es of 
lamps. The storage batteries are in series with the switch. 
Although the flow of current to the batteries is very small , 
they arc always well charged, as they are constantly in 
ci rcuit. 

Four to six additional lamps are placed in each car for opera­
tion by the batteries wh enever the trolley current is interrupted 
from any cause. The switch automatically throws the storage 
batteries into circuit, and as soon as the trolley circuit is re­
stored automatically throws off the current from the auxiliary 
or emergency lighting circuit. 

The storage batteries required do not weigh over 150 lbs., 
and can be placed underneath the car seats together with the 
automatic switch. Separate indicating switches a re also sup­
plied to cut out of service the storage batteries either from the 
charging or the lighting circuit as desired. Each car is sup­
pl ied with a voltmeter, so that the motorman may know a t all 
times the condition of the batteries. 

By using this auxiliary system it is possible to have lamps in 
service either for the front or rear headli ghts, such an arrange­
ment being very serviceable in preventing colli sions on si ngle­
t rack roads. In addition to thi s, one lamp is sometimes placed 

crossings and the diagonal braces are of the 
same material. One ¾-in. t ie-rod at the side of 
each crossing extends through the outside si ll , 
and is bolted against and bears upon the out­
side sill plates. T he short fram ing and the 
t rap door fr aming have ¼- in. rods, and are 
plated to obta in the greatest possible strength. 
The wooden sills a re protected by plating on 
the inside from the wheels in case of de rai l­
ment. The side posts a re 2¾ ins. thick, and the 
corner posts 4¾ ins. T he top ra il , of yellow 
pine, is secured by a heavy letter panel gained 
into it as well as into the pos ts. T hi s panel 
is 1 .1/s ins. x 73/2 ins. There a re steel carli ns 

OPEN CAR FOR PUDLIC SE RVICE CORPORATION OF NEW JERSEY 

to every post in addition to the usual wooden rafters. T he 
ceilings a re of three-ply maple veneer, neatly decorated. The 
sashes in the bulkheads and in the vesti bules are arranged 
to drop into pockets. In addition to guard ra ils , which slide 
behind the grab handles on both sides of the car, net guards, 
18 ins. wide, and in two sect ions, a re provided for one side and 
may be readily ch anged from one side to the other. It is only 
intended that the motorman shall occupy the front platform ; 
therefore, the plat fo rms a re short, with fo lding gates at the 
entrances. T he height of the running board from the rail ­
head is 193/2 ins., and from running board to car floor, 173/2 ins. 
T he cars are furni shed with r atchet br ake handles, radial draw­
bars, round-corner seat-encl panels, ancl other specialties of the 
builder's make. T he t rucks are Brill No. 27-G. E.-1, with 4-ft. 
wheel base, 33-in. wheels and 4¼-in. axles. The radius of the 
shor test curve on the lines is 30 ft . T he motor equipment con­
sists of four 40-hp motors. 

EMERGENCY CAR-LIGHTING EQUIPMENTS 

T he advantage of having auxi liary car-ligh t ing equipments 
for use in emergencies, particular ly in dark and lonely places, 
is undisputed, but hitherto very few have been installed, owing 
to the complexity and expense of the methods suggested. 
Recognizi ng the need for some simple and reliable scheme, the 
Federa l E lectr ic Company, of New York, has placed on the 
market a very compact a rrangement for th is purpose. 

above the top of the car with a reflector to assist the conductor 
to replace the trolley pole on the wire. 

------♦----
ELECTRIC RAILWAY TIME-I ABLE BETWEEN PHILADELPHI 

AND NEW YORK 

The Trenton & New Brunswick Railway Company has just 
issued a through time-table of the train schedules via that line 
between Philadelphia and New York. As at present a rranged 
the trip from Philadelphia to Trenton is made by steamers of 
the Delaware River Navigation Company; the trip from Tren­
ton to New Brunswick by the Trenton & New Brunswick Fast 
Line, from New Brunswick to Bound Brook the traffic passes 
over the Middlesex & Somerset T raction Company, and from 
Bound Brook to New York over the lines of the Public Service 
Corporation. T he fare charged from Philadelphia to New 
York is $r. IO single fare, and $2 a round trip. The running 
time from Trenton to New York is 53/2 hours, and from Trenton 
to New Brunswick 1¼ hours. Tickets must be purchased at 
the ticket offices of the company to secure the benefit of these 
low rates of fare, and are good until used. 

Buenos Ayres, Argentina, probably stands pre-eminent as a 
city of st reet cars. With the exception of two streets, there 
is a line in every one of the principal thoroughfares, with a tota l 
of 275 miles of track. Leading out to the suburban towns of 
Belgrano, Palermo and F lores t, there are overhead trolley lines 
equipped with American apparatus. In 1900 a total of 11 6,447,-
982 passengers were carried. 
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FINANCIAL INTELLIGENCE 

W ALL STREET, May 25, 1904. 

The Money Market 
If the usually accepted signs may be t rusted, the end has about 

been reached in the season's extraordinary gold movement ; sterling 
exchange has gradually eased off until it is fully a half cent in 
the pound lower than two weeks ago. Except for a few compar­
at ively small consignments, cont ract for which has already been 
made, n o further engagements are in prospect, nor does it appear at 
th e lower exchange level that furth er shipments would be profit­
able. It is understood that nearly the whole $40,000,000 involved in 
the P anama Canal purchase has already been sent abroad, and that 
whateve r small amount may still have to go will be postponed 
unti l such time as suit s the shippers. N ow that money rates have 
ri sen to a parity with the fore ign market s the re is no immediate 
cause for the out fl ow to continue. Reviewing the whole of this 
r emarkable episode in Amer ican finance , there is good cause for 
congratu lation in the way our money market has behaved during 
the trying interval. Within th e last six weeks over $57,000,000 
gold has been sent to France. Our money rates have r isen less 
than an average of I per cent, a11 d the surplus reserve of the New 
York banks sti ll stands at the comfo rtable figure of $12,000,000. 
F or th is result a g reat deal is due to the skill fu l handling of the 
P anama transaction on the part of the banks engaged in it, and 
to the intell igent co-operat ion of the treasury officia ls. T he plan of 
drawing down gove rnment deposits from different sect ions of the 
count ry, instead of confining the treasury call to th is city alon e, 
has lessened the strain by diffusing it. T he interior banks have 
made good a large part of the losses to the New York in stitutions 
and the cash r ese rves of the latter have therefore su ffered no ver; 
severe decline. Another ve ry important relieving facto r has been 
set in operation automati cally as it were by the advan ce in money 
quotations. Trust companies and banks out side of New York, 
which fo r month s past have not cared to place the ir funds on the 
market direct ly, owing to the unprofit able interest r eturn, have now 
begun to lend again. In ·consequen ce, they have assumed a portion 
of the credits hitherto ca rried by the Clear ing-H ouse members, and 
have t hereby, through the reduction in liability , supplied another 
impor tant means of sustaining the surplus rese rve. Last Saturday's 
bank statement refl ected thi s shifting process in a $22,000,000 de­
crease in loans, which was slightly more than enough to offset the 
$7,000,000 decrease in cash holdings of the week. T he surplus re­
maining stat ionary in a period where go ld exports amoun ted to 
$13 000,000, it can be sa fely assumed that bank resources have passed 
the low level for the season , and from n ow on will improve. Tt 
may also be concluded that money will wo rk no higher than it has 
during the past two weeks unti l the autumn crop demands begin to 
be felt. Within the last few days . in fact. ca ll mon ey has begun to 
re lax , the ruling rate at thi s writ ing being 1½ to 1¾'. per cent, as 
compared with 2 to 2¼ per cen t a week ago. Sixty-day money is 
also a shade easier at 2½- per cent, and six months mon ey at 3½ 
per cen t. At these figures offerings of funds are much more liberal 
than they were, while the demand is very moderat e. 

The Stock narket 
A better feeling h as developed on the Stock Exchange t his week, 

partly because c i improvement in outsi de conditions, but more 
largely because of the belief that liquidat ion at the recent low level 
of prices was pretty well completed. Cessation of gold exports has 
removed whatever misgivings there were les t the money market 
~hould cause trouble. Advices from growing crops have been de­
cidedly more cheerful. so much so indeed that hopes are expressed 
that the June report on win ter wheat will show a con dition equal to 
th e one of a year ago. Mean while both spring wheat and corn are 
making good progress on a considerably larger acreage than last 
year 's. In these two respects the financial situation has taken a 
positive turn for the better. and the week's moveme nt of se curitv 
prices has r eflected the change. But the condit ion we now have i~ 
tr.e market is one in which technical considerations-those relating 
to the quality of the buying and selling, to the thoroughn ess of the 
liquidation , the size of the short interest, etc.-play the most promi­
nent part. Wall Street has become convinced that there can be 
no real improvement in prices until many things which n ow appear 
dub ious in the fin ancial outlook are settled-unti l more light is 
thrown upon the outcome of the presidPnt ial campaign, upon the 

fa te of the harvest and upon the tendency of general trade. Rail­
road earnings are not as good as they were, reports from the steel 
industry a re not encouraging, business elsewhere everybody agrees is 
dull. Under these circumstances, with nothing but an occasionally 
over -exten~ed short interest to put prices up, the leading question is . 
whether prices can or cannot be forced down any lower, in other 
words, whether there are any more stocks to be thrown on the 
market for no other reason than sheer di sgust on the part of thei:­
owners. The an swer to this question contain s the main interest 
there is in the dealings of the immediate future. 

The local traction stocks have been favorites in the week's opera­
tions for the rise. Brooklyn Rapid Transit, both stock and bonds, 
has been conspicuous in the movem ent. The best explanation un­
doubtedly lies in the fact that the inside speculative party is more 
inclined to help a bull campaign, in these issues, than is now the 
case with any other group of securities on the list. Brooklyn 
Transit's earnings are , of course, increasing, and this is the season 
when its business reaches the max imum. These are matters of 
common know.ledge. It is also well to consider the possibility that 
one of the chief obj ects in making the stock strong, is to create a 
better market than has heretofore existed, for the bonds. The rise 
in Manhattan and Metropolitan has ueen more or less sympathetic, 
th e buying in the latter instance coming mainly from recent short 
sdlers. 
Philadelphia 

One of the interesting episodes in the week's Philadelphia deal­
in gs was the discovery that fo r som e time past many holders of 
E lectric P eople's T raction 4 per cent bonds have been swappino­
their in vestment fo r Philadelphia Traction stock. Both are guaran~ 
teed 4 per cent dividends by the U nion Traction and are accord­
ingly assumed to be pretty near equal in investment value. The 
stock, however, has for a long while been selling considerably be­
low the bonds, and this difference has provided the incentive for 
the exchange. The recent heaviness of the Electric People's bonds­
now selling around 98¾-and the recent activity and strength of the 
stock between 95¾ and 96 are now satisfactorily explained. The 
declaration of the regular dividend on Philadelphia Electric was 
already anticipated by last week's sharp recovery in the stock. This 
week the stock eased from 5¾ to 51/s, and later, with the dividend 
deducted from the pri ce, so ld at 5¼. Philadelphia Company com­
mon rose from 37¾ to 38¼ on fa irly active trading, but the pre­
fe rred dropped a half point from 44½ to 44. Union Traction was 
dull and steady at 49¼- American Railways sold up from 44½ to 
45, an d later reacted to 44¼ . One sale of R apid Transit at 13 was 
all that was done in that stock. Only one sale of Consolidated 
'l raction of New J ersey at 65 was report ed. Odd lots were re­
corded of Pittsburg Traction preferred at 49¾'., Union Passenger 
Rai lway at 230¼ , Union Traction of Indiana preferred at 70¼, and 
Rochester P assenger preferred at 99¾'. and 100. 

Chicago 
There is a repo rt , which , h owever , lacks confirmation, that 

New York capitali st s identified with the new r egim e in the Union 
T rac tion Com pany have obtain ed options on large holdings of • 
City Railway stock, with a view to the consolidation of the two 
prope rti es . If thi s be true, the m arket at least has failed to give 
any intimation of it . Only 50 sh are s of Union Traction common 
sold all the week at 5½, and only one transaction of the preferred 
was reported at 27½, while there were no sales of City Railway 
at all. M etropolitan Elevated issues were stronger, the preferred 
rising from 46 to 48 an sales of 300 shares, and the common gain­
ing a point from 15¼ to 16¼ on sales of a like amount . Good 
increases in earnings were the cause of this improvement. North 
western E levated common changed hands at 16, and 50 shares 
of th e preferred at 44. A'n odd lot of South Side went at 91. 
L ake Street receipt s after touching 3 sold at 3¼. A s~all block 
of North Chicago passed at 69¼ aft er which 100 shares sold at 
70. One trade in West Chicago was reported at 40. 

Other Tractions Securities 
Boston traction specialties have varied very little during the 

week on a light volume of trading. Prices are about 
the same as they were a week ago, Boston Elevated holding 
steady around 141, West End common between 90½ and 90, 
and w~st End Preferred at 111. Massachusetts Electric common, 
after selling as high as 18½, weakened to 17¾'.. The preferred, 
on a few transactions, recovered from 69¼ to 70¾. In Baltimore 
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the United Railway issues h ave b een depressed again , more par­
ticularly the 4 per cent m ortgage bonds and the stock. The fir st 
named fe ll a half a point from 90 to 89½ and rall ied to 89¾. 
After 900 m ore shares of the stock had passe d over at 6½ , the 
quotation was lowered t o 6¼ , and 180 sha res went at that fi gure. 
T h e income bonds sold up to 48¼ , r½ point s above their low 
record oi a week ago, but sub sequently they eased to 47}1,i . 
O ther sales in Baltim ore fo r the week comprised Virginia E lec­
tric Railway and D evelopm ent s 's at 93¼, At lant a Street Railway 
.s's at rn6, A nacos ti a and P ot omac s' s at 97½ to 98, and L exington 
Street Railway s 's at rn2. On the New York curb the feature 
has been th e stren gth of Interboro ugh R apid Transit , which 
has made a new high r ecord fo r the seaso n. Three thousand 
shares changed h ands last wee k betw een 1o8¼ and II2½, Six 
hundred more so ld M onday, the h igh price b ein g 112}t while 
yest erday the stock t ouched II 2¾! and then dropped t o II 2 on 
sales of 400 shares. One hundred N ew Orleans common sold 
at 8½ , and 200 of the preferred from 27 t o 26¼ . An odd lot 
of Washington Traction went a t 14. The bonds were strong, 
r ising from 76¾ to 77. N as sau E lectric #4's so ld a t 80 and 80½. 

Cincinnati St r eet Railway showed co nsiderable activity in Cin­
cinnati last week. A b out 900 shares sold at 137½ t o 138½ . 
the latter the closing p rice. Cincinnati , D ayton & T oledo stock 
was in g ood dem and and about 300 shares in small lots sold at 
19½ t o 20. Cincinnati, N ewport & Coving ton common was firm 
at 85½ for a number o f sales, and the common sold a t 29¼ . Sev­
eral blocks of the 5 per ce nt bonds o f thi s company sold at 109, 
and $20,000 worth of Cincinnati, D ayton & T oledo s' s so ld 81. 

Cleveland E lectric gained a trifle, a nd several lo t s sold a t 72 
in Cleveland last week. Syracuse Rapid Tran sit cam e into the 
market at 75½ for several lots. N orthern T exas Tractio n 5 per 
cent bo nds sold at 78 for $18,000 worth , a trifl e lower than last 
week. There is considerable dem and fo r sm all lots o f these 
bonds. 

Iron and Steel 
The leading author ity in the iron trade repo rts a sudden rather 

remarkable increase in
1

the export movement, which it estimates will 
shortly r each a rate of 100,000 tons per month for steel and fini shed 
products. T his is a ve ry gratifying development , in that it provides 
the on e sufficient offset needed for the decrease in home consump­
tion . The home demand cont inues very light, and the Southern 
fu rnace men have fo und it necessa ry to make a fu rther concession 
in thei r quotation s on pig iron. A moderate increase is reported in 
standard steel rail order, an d a more active trade in lighter rail, 
although at a cons iderably lower price level. Quotations are a s 
follows: Bessemer pig iron $13.6o, Bessemer steel $23, steel rai ls 
$28. 

netals. 
Quotations for the leading metals are as fo llows : Copper 13 anc 

13¼ cents, t in 27¼ cents, lead 4½ cents, and spelter 5 1-16 cent s. 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stock, and the active bonds, as compared with 
last week: 

Closin g Bid 
May 17 May 24 

Am erican R a il ways .. ............... . .... , . , .. . . .. .. . . .. . . . .. .. .. . 44½ 44½ 
Aurora, Elgin & Chicago .... ........ .... .. ................ ........ - a14 
Boston E levated .. ... ....... .... ..... .... .. ............... ........ 140 140½ 
Brooklyn Rapid Transit ..... ........ ....... , .... , .. , . .... ... , , . . . 45¾ 46¾ 
Chicago City . .. . . .. .. . . ... . .. ........ , , , . , . ......... , , ..... ....... 155 156 
Chicago Uni on T raction (common),, .... . .. ...... , ......... ..... 5¼ 5½ 
Chicago Union T ract ion (pre ferred) .. ... , .. .................. ... , 29 29 
Clev eland Elect r ic . , .... . .... . , ... .. . ... .... , . . . .. , , . , . . . . . . . . . . . . . 71 
Consolidated Tract ion of N cw J er scy . . ..... .. ..... ,.,....... ..... 6G 64¾ 
Consolidated T racti on of N cw J cr sey 5s ..... . , ....... . , ...... ... , 107½ 107 
D etroit U nit ed .............. .. .... . .. .... .. , .......... . ...... ..... 61% 61¾ 
Interboroug h Rapid T ran sit. .. ........ .. ...... . ,, ............ ..... 110% 112 
Lake Shor e E lectric (preferred) ................. ... , .. ....... . ,.. - a35 
Lake Street E levated . . . . . .. . . . . . . .. .. . . .. . .. .. . . . .. .. . . . .. . . . .. . 3 3 
Manhattan R ailway ..... ....... .. .................... , ............ 142¾ 143¼ 
Massachusetts Electric Cos. (common)........................... 17½ 18 
Massachusetts E lect ri c Cos. (preferred) .. ,,.,.................... 69½ 71 
Metropolitan E levated , Ch icago (commo n).,.................... 15 16 
Metropolitan E levated, Chicago (preferred ), ....... . ...... , . ..... 46 48 
Metropolitan Street .. . ... ... ...... ... ....... ......... , .... , . .. . . . . 110 1101;,. 
Metropolitan Securities . .. .. . . .. . .. . .. . .. . . . . . .. .. . . .. . . . .. . .. . . .. 75 77 
New Orleans R a ilways (common)...... ...... .......... .. ......... 8 8¾ 
New O rleans R ailways (preferred)... .......... ........ .. ..... .... 2G 26% 
New Orlean s R ail ways 4½ s ..... .. .. ........... _.......... . ....... 76 74 

Closing B id 
May 17 May 24 

North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83½ 81 
N orth ern Ohio Traction & Light ........... ............ .. ........ - 13½ 
Philadelphia Com pan y (common)................................ 375/s 373/s 
Philadelphia R apid Transit ....................................... a13½ 12½ 
P hiladelphia T raction .. .. .. . . .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . 95¾ 955/s 
St. L ouis (com mon) .................. , .... , . . . . . . . . . . . . . . . . . . . . . . 13 13 
South Side E leva ted (Ch ice.go)................................... 91 91 
Third A venue . ........ .. .. .. . .. ................................... 116 116 
Twin City, M inneapoli, (common)............................... 93½ 94½ 
U nion T ract ion (Philadelphia) . ................................... 493/s 495/s 
U nited Ra ilways, St. L ouis (p referred).......................... 57 57 
vVest E nd (comm on) .. .. .. .. . . .. . . .. . .. .. . .. . .. . .. . .. . .. . . .. . .. . . 90 90½ 
W est E nd (preferred) ............................................. alll 111 

a A sked. •• 
THE McKINLEY SYNDICATEJS OPERATIONS 

T he McKinley synd icate, which owns a number of important 
str eet railway propert ies in the We st, decided last yea r o n the 
construction of an ex ten sive syst em of interurban lines with 
Springfield, Ill. , as a center. Accordingly construct ion was com­
m enced last year upon 150 miles of line extendi ng fro m D ecatur, 
Il l. , west to Spring fi eld, and south from Spring fi eld to E ast St. 
Louis. This line, however, is to b e only part of th e entire sys­
tem, which will embrace about 250 m iles of road in all. For 
the convenien ce of fi nancing, it was fo und advisabl e to di vide 
the schem e into sm all corporations. The nai'ne of the D ecatur , 
Spring fi eld & St. L o uis Railway Company was dropped and the 
St. L ouis & Spring fi eld R ai lway Company is now bui ld ing a 
road from Spring fi eld south, an d th e Illinois Central Traction 
Company is con struct ng a lin e from Spring fi eld eas t. A ll m at e­
rial is on the ground for 80 miles of th e track, extending east and 
south from Springfield , and thi s portio n of th e road, it is ex­
pected, will b e in operation by A ug. I. It is planned t o begin 
operating a t once about 25 miles of the road from R iverton, o n 
the eas t of Spring fi eld , to Auburn , on th e south. A $400,000 
power house is n ow under con st ruction at Riverton, a town on 
the Sang amo n River about 8 mile;; east of Spring fi eld. N early 
all the m achinery fo r thi s power house is on the ground, and 
same will probably be completed in side of six ty days. W . B. 
McKinley, of Champaign , Ill. , t h e presiden t and general man­
ager of the D anville, U rb~_nia & Ch ampaign R ailway Company, 
is al so president of th e Ill ino is Cent ral Traction Company and 
th e St. L ouis & Spring fi eld R ailway. 

CHICAGO RECEIVERS APPLY FOR INJUNCTION AGAINST 
MINORITY STOCKHOLDERS 

No tice has bee n se rved on the at to rneys for the minori ty stock­
bolders of the No rth & W est Chicago Street R ailway Compa­
nies that the r eceive r s will make application in th e Stat e Suprem e 
Court a t Spring fi eld fo r 3 r eview of the recent dec ision of th e 
Court of A ppeals by which the injuncti on against th e m ino rity 
stockholder s was dissolved and th e dec ision of Jud ge Grosscup 
reve rsed. 

Separat e petition s fo r writs o f cert io rar i are to be fil ed by the 
rece ivers of each co m pany again st the plaint iffs in the two cases 
now pending in the State Court . Practi cally the sam e arg um ents 
will be m ade in each applica t ion fo r a wri t. It will b e all eged 
that Judge Grosscup in no way exceeded his righ ts in re strain ing 
the minority stockh older s from pressin g their suits in the Stat e 
Courts, aud that what he did was fo r th e bes t interes ts o f all 
concet'ned. 

\Nhil e pla nnin g for th is move in th e State Supreme Court, 
the atto rneys fo r th e traction companies fil ed an answer in t he 
State Co urt in the J acob - M iller sui t. denyin g the right of the 
State Court t o inve sti gat e th e affair s o f the underlying co mpani es 
and asser ting that the F ede ral court s ar e the o nly court s h aving 
jurisdiction over th em. 

T hi s latest move is merely another a tt empt by the receiver s of the 
North an d W est Chicago Companies to have the minoritv stock­
holders in the companies enj oined from interfering with th~ opera­
tion of the line by the present management and from seeking in 
the Sta te courts to have the amended leases existing between these 
underlying companies and the Union T ract ion Company annulled. 

A n A merica n syndicate, represent ed on the spot by H ugo Grun­
ing , proposes to construct an exten sive elect ri c traction system in 
Rosario, Argentine Republ ic. T he new lines wi ll traverse por tions 
or the city at present unserved by tramways. The exist ing lines 
represent an aggregate o f about -40 miles, and are mo st ly horse 
roads. The prin cipal system is operated by the City of Rosar io 
Tramways Company, whi ch ha~ aho11t r 2 mil e~ of tr;i,k. ♦ 
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TRACTION OFFICIALS MAKE LONG TRIP 

Henry A. Everett, Charles Wason and several other promi­
nent Clev~land traction men, started Monday, May 23, on a trip 
over the various traction lines in northern Ohio, P enn sylvania 
and New York, ·between which there now are connection s. They 
went as far east as Westfield, N. Y., traversin g the Cleveland, 
P lainesville & Eastern Railway, th e Cleveland, Plain sville & Ash­
tabula Railway, Ashtabula Rapid Transit Company, P ennsylva­
nia & Ohio Railway, Conneaut & Eastern R ai lway, Erie Motor 
Company and the Erie Rapid Transit Company. The trip was 
made in the ''Josephine," the privat e car of Mr. Everett, which 
was described in the STREET R AILWAY J OURNAL of Aug. 29, 1903. 
·while no olans for connectin g up the various lines and operating 
through c~rs are con sidered fo r the immediate futme, it is quite 
probable that the inspection trip may lead to negotiations for 
arrangements whereby better connection s may be affo rded pas­
sengers who desire to travel considerable, di stances by the elec­
tric lines. 

•• 
INTERPRETATION OF TRANSFER DECISION UPSETS 

ENGINEERS 

Th e city engineer of Toledo, Ohio, is just now concern ed 
with the questio n of what the meaning is of the r ecent tran sfer 
decision handed down by the Circnit Comt, and whi ch aff ect s 
the giYing of transfers by t h e Toledo Railways & Transit Com­
pany, which controls all the lin es in the city. The wh ole qu es­
tion, it may properly be said, had its beginning in the action of 
the City Solicitor, Brail ey, who imtituted a suit for universal 
transfers. He passed it on to City Solicitor D enman. The 
Court rendered a decision, and wh en it could not be int erpreted 
th e judges gave it back to the solicitor and the attorney for the 
1 ail way. The attorneys, so a suppo se d r eliable auth ority says, 
gave their findings to the Court, and the Court gaye th em back 
to the attorneys. The problem to be settled rests in the inter­
pretati on of the words " the same general direction," which seems 
to h ave b een th e basis covering transfer provisions in all fran­
chise grants. Th e words of the Court on thi s matter fo llow: 

"The meaning of the phrase ' the same general direction' as 
contain ed In the statute hereinbefore mentioned and herein , 
i~ to b e determined at th e point of int ersection or jun ction of 
two street railway lines, where such separate lines conjoined and 
prolonged as herein described will produce th e least an gle, and 
is ascertained by drawing straight lines. passing through the most 
distant point within the city of Toledo of each of such lines of 
street railway tracks to the point of intersection." 

•• 
A SAN FRAN CISCO RAILWAY PAPER 

The Unit ed Railroads of San Francisco h as commenced th e 
puhlication of a semi-monthly paper for car distribution entitl ed 
"Transit Tidings," Yery similar. in general appearance to those 
published in D etroit and a few other ci ties. The first issue of 
1he new paper appeared on April I, and the four succeedi ng 
i,sues ind icate that the paper is readable and newsy and well 
;,i1'le to fulfill the function for which it is intended. This, to 
quote from th e official an11ouncement , is t o be "a vehicle by which 
to co11Yey to our patrons and to the publi c generally, useful item s 
of inforrn,itir,n concerning our st r eet railway sen·ice." Th e 
paper contain s gene ral n ews and comments on the first of it s 
£cur pages, and information in regard to the rent of special cars. 
obseHation and funeral cars on the last page. 

ORDINANCE AGAINST END-SEAT OCCUPANT IN NEW YORK 

San Antonio, Texas, recently passed an ordinance to compel per­
sons who ride in open cars to occupy seats at the fa r side of open 
cars, so as to facilita te the ingress and egress of passengers, or in 
other words passed an ordinance against the individual who has 
come to be commonly known as the end-seat hog. It is just possi­
ble that the ordinance can be enforced in San Antonio, or that the 
1·esidents will meekly comply with the mandate. That is matter 
for speculation. But it is not matter for specnlation when an A lder­
man of New York introduces into the Council of that city an 
ordinance imposing penalties on street railway companies and pas­
sengers in any instance when a person occupying the end seat of 
an open car refuses to change to a vacant se'.3-t near the inside. 

LUNA PARK SEASIDE FESTIVAL OF BROOKLYN RAPID 
TRANSIT EMPLOYEESt BENEFIT ASSOCIATION 

By special arrangement with Thompson & Dundy, owners of 
Luna Park, Coney Island, the Brooklyn Rapid Transit Em­
ployees' Benefit Association is holding a grand seaside festival 
at that famous amusement resort. It was intended to begirt the 
outing on May 16, but as some of the principal attractions were 
not r eady on that date, the opening was postponed to May 23. 
The festival will continue for about two weeks. 

The association has placed on sale at all Brooklyn Rapid 
Transit station s and ticket offices two forms of admission tickets. 
The ticket sold for 50 cents entitles the holder to visit a numJ:>er 
of attractions which usually cost $1.00, while the 25 cent ticket 
is good for an en tertainment which usually costs 50 cents. 

PROPOSED MONTREAL-OTTAWA ROAD 

The Ottawa River Railway· Company, recently chartered by the 
Dominion Parliament for the purpose of building a railroad system 
between Montreal and Georgiana Bay, a distance of about 350 miles, 
proposes to start construction work practically immediately on the 
Montreal-Ottawa section, which will be electrically operated. Power 
will be derived from the Ottawa River. T. W. Raphael, a promi­
n ent member of the Montreal Board of Trade, is primarily inter­
es ted in the scheme. The Montreal-Ottawa line is estimated to en­
tail an expenditure of about $3,000,000. 

---♦♦.,__ __ _ 

THE ACCOUNT ANTSt CONVENTION 

A circular issued by W. B. Brockway, secretary and treasurer 
of the Street Railway Accountants' Association of America, an­
nounces Thursday, Friday and Saturday, Oct. 13-15, as the date 
of the eighth annual convention of that associat10n. Origin­
ally but two days were assigned t o this association, but as it is 
impo ssible to condense the program into that time and still give 
it good consideration, arrangements have been made to extend 
the time one day by using a different hall for the opening session. 
The full program will be published by the association about 
Aug. 15. The " Inside Inn ," which is located within the grounds 
of the Exposition, h as been adopted as the headquarters of the 
association. 

A particularly interesting program is under course of prepara­
tion. Part of it will be a joint co nsideration , with the American 
Rai lway i\Iechanical & E lectrical Association, of a subject 
equally interesting to both associations. Another part will be an 
expansion of the question box id ea into what it is believed will 
he one of the b est of the n ew branches of association work. This 
is somewhat of a novel feature in any national association, and 
blanks are b eing sent to each of the m embers of the association 
upon which queries can be fil ed. These questions will be printed 
and sent to each m ember of the association, with the omission 
of the name of th e member making the inquiry, which will not 
b e known to anyone outside of the secretary. The replies to 
th ese questions will then be printed before the convention and will 
he publi sh ed for circulati on among the members. They, with 
their a nswer s, wi ll also fo rm part of the program, with opportunity 
for further di scussion. As the compilation and printing require 
some time. members are r equested to send all questions to the 
sec reta ry by July I, 1904. 

By this action, the association places the· combined experience 
of its members in a very positive way, at the disposal of the 
smallest and furthest company as well as the largest, which is 
an advantage c,f great value. The only condition imposed 
is that, naturally, the question should relate to an accounting 
subject. 

The last conventi on directed the ~building of the collection 
of blanks. The secretary announces that this is progressing 
fi nely and will be compl eted and exhibited in the association's 
meeting room. At the present date over 20,000 blanks have been 
filed, which, together with others to be mounted, will make the 
most valuable library of contemporary practice in electrical rail­
way record s in the world. 

From the above it will be seen that the convention will be an 
important one, and enough has been said to show that the asso­
ciation does not intend to make it any the less important this 
year because it is to be held within the grounds of a world's fair. 
The location means a large attendance, and the value of the pro­
gram means interest. 
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NEW RECORDING FARE REGISTER 

T he patent, No . 758,444, fo r a far e r egister issued A pril 25 to 
Hyram Tyler, of Dayton, Ohio, :rnd illu strated in the issue of 
this paper for May 14, has been ass ig ned to J ohn F . Ohmer , 
and by him to the Ohmer Fare R egiste r Company, of D ayto n. 
O hio. 

DEVELOPMENTS IN THE WESTINGHOUSE ORGANIZATION 

A r ecent d en :lopm ent of eomm;:i ndin g interest in A m erican 
industrial org anizatio n is tli c a cquisition by the W es t in gh ousc 
Machine Company of se\' eral well -known en g ineer s and o ffi cials 
fo rm erly promin ent in the r anks of o th er industrial eon cern s. 
Tlw Westinghouse M achin e Co m pa ny ha s within r ece nt years 
been gradually building up its o r ­
g anization in order to more ef­
fective ly handl e the increase of 
busin ess brought about to a la r ge 
t1.egree by its d evelopm ent of th e 
r- t eam turbine and the high po wer 
gas engine. Its latest action is 
therefore another s tep in thi s di ­
r ection. 

J ohn B. A ll an , formerly vi ee­
president and g eneral mana ge r of 
the A ll is -Chalm ers Company, will 
shortly co mm ence hi s duti es as 
\Ves tern manager of the W es tin g­
h o use l\Iachine Company, with 
h eadquarters at 171 LaSall e Stree t. 
Chieago, having direct charge of 
the entire wes tern district. Mr. JOHN B. ALLAN 
A ll en has been prominently as-
socia ted with th e A lli s-Chalmer s Co mpany fo r th e pas t t wenty­
fo ur years, and ha s filled po siti on .:; o f pro g ress ive ly in creasin g 
importance, inclncling th ose of sal es m anager , gen eral man age r 
and Yiee-president. 

i\Ir. Allan can truthfully be held up as a sh inin g exa mpl e of a 
self-made man. He was born in 1860, at D avenport , Iowa, and 
received a comm on and h igh scho ol educati o n in hi s na ti ve city, 
fo llowed by a course at the vVoo st ~r P olytechnic In st itute. fro m 
which he graduated in 1880 as a m eehanica l en g in ee r. H e im ­
m ediately commen-:ed practical work, ent erin g th e se r vice of 
the Edward P. Allis Company, shortly a iter leaYin g eo ll ege, 
wh erein he was successively employed as drau ght sman, m achini st 
and erecting superintendent. 

During this time Mr. Allan al so had ch ar ge of m akin g econ om y 
tests of engine and steam plants. In J anuary, 1896, th e eompany 
opened a general sal es office in Chica g o. of which Mr. A llan 
was made manager, the engin eerin g as w ell as th e se llin g depart ­
n:ents corn in g under his supervi sion. Mr. Allan 's subsequent 
career has been on e of continu ous a dvance ment. H e is a p r omi­
nent member of the Am eriean So eie ty of l\I echaniea l E n gi nee r s 
and the Engin eers ' Club , of N ew York. 

A rthur W es t, formerly engineer with the A lli s-Chalm ers Com ­
pa ny, will al so augment the organization of the \Vestinghouse 
:sfaehine Company as chi ef en g in ee r. H e will make hi s h ead­
·Juarters at Ea st Pittsburg. 11r. \,Ves t is emin entl y fit ted fo r his 
Pew po sition by hi s experi ene e with the A lli s-Chalm er s Company, 
with whom h e has been associat ed with for abo ut seven tee n 
years in va ri ous pos1t10n s. F or se \" era l yea r s pas t h e ha3 h ad 
full eharge of that co mpany's entire pumpin g station wo rk. :-1r . 
\Vest was bo rn ,it M ilwaukee, vVis .. in M areh , 1867, and received 
,L common seh ool educa tion at Milwaukee publi c schools. ~up­
pl<· m entin g thi s by a techni cal course a t th e U ni Hrsi ty of vVis ­
eousin. fro m whi ch h e g radua t ed in th e elass of 1887. This wa s 
fo ll owed by pos t-grc1cl11 ate wo rk a t th e sam e in stitu tion, and h e 
then enter ed the empl oy men t of th e E cl \\'a rd P . A lli s Company 
as a mach ini s t, and h is ca ree r wi th th a t co nce rn h as likewise 
Leen o ne o f continuous advancem ent. So m e of th e posi ti o ns 
,rhi ch he h as fill ed are those o f er ec tin g en gin ee r , ass istan t to 
~hop superin te ndent, ass istant superintenden t, p r iYate engi neer 
fo r Edwin R eynol ds in hi s spec ial work, gen eral tro uble engi neer 
on a ll s team eng in e wo rk, salesm an in pump depart m ent. en gi ­
n 1:cr of t es ts, m ana ge r o f pump d epartm ent and fin a ll y assis tan t 
chi ef en g in ee r. H e is a m ember o f the A m eri can Society of 
M eehanical E n g ineers and the E n g in ee rs' Club , of N cw York . 
J\fr. W es t recently sta rt ed fo r E u ro pe to inves tiga te the mmt 
n ccnt practi ce o f Brit ish and Contin ental en g ine builders. 

It is furth er rum o red tha t several o th e r en g inee rs of wi d e re pu­
ta tion will he retain ed by th e W es tin g house M achine Company 
\\'i thin a sho r t t im e. 

CHANGES IN PERSONNEL IN PITTSBURG-NEW ROUTINGS 
FOR CARS 

Important an noun ce m ents have recently been m ad e r ega rdin g 
chan ges in th e per son nel of the opera tin g fo r ce of th e P ittsburg 
Railway Com pa ny, also rega rdin g new ro u tin gs for cars wh ich 
are expec t ed to work greatly to the publi c benefit an d reduce 
th e co mpl exi ty of operation of the various lin es involved. 

The changes in th e personnel are a lm os t enti re ly co nfined 
to division superintendents and minor officials. J . S. Sh ed d, 
wh o wa8 assis tant s uperin t end ent of t ra nspo r ta t ion , has b een · 
made super int endent of the Birmin gham d ivision , incl uding t h e 
Car son S treet , H ill top & Suburban lin es. Charles E. Lo n g, 
who was superint enden t of overh ead lines, has becom e su per in­
tendent of th e S eco nd Avenue divis io n . J ohn B. Lo ftu s, chi ef 
dcspatch er of t he Monongahela division , has been m ad e assist • 
an t· superintenden t of Second Avenue. He will h ave cha rge of 
th e McKeesport sub-division. J. rd . Loftis, superintendent of 
th e Butl er Street di visio n , has been t ransferred to th e H o m ewood 
di vision , of which h e will be superint enden t. C. J. K in g, chi ef 
clespat ch er in East Liberty, h as b te n made superi ntendent of 
th e Hi g hl and P ark div ision. \ V. J. Flemin g, despa tch er o n th e 
Butl er Street d iY isio n , has been m ade supe r in tenden t. 

Th e change in the routin g of the ca r s effects several important 
lines. Th e V erona ca r s, whi ch have b een runn in g throug h to the 
city , will have th eir terminu s at \ ,Vil ki nsbur g Jun ction , wh ere eity­
bound passenger s will b e tr an sfe r red to th e Swissvale and R ankin 
and East Pi ttsburg and \ ,Vilkin sburg ca rs. T h e Li ncoln and E ll s­
,vo rth ro ute has bee n di sco ntinued, and a new ro ute. kn own as 
Lincoln and Liberty , substituted. In stead of comin g to t own 
via E ll eworth and Forbes Ave nue, th e L incoln Avenue ca r s 
will com e in b y Liber ty Avenu e to W ood , to \Na t er, to the Bal­
tim o re & Ohi o Stati on and r eturn eas t by th e same route. 
Chan g in g the se two ro utes will h elp t h e con gestion of ca rs in 
Sixth Avenue and W ood Stree t , and at the sam e t ime benefit 
\Vilkin sburg . Th ey will now have a cross-t own , through ser vice 
whi ch th ey n eve r h ad b efore fo r S ce nts. Th e tran sfer ca r b <"t ween 
Crafton Jun cti o n and Th o rn burg, on th e W est E ncl di visio n, 
iia s been abolish ed o n every o th er ea r o n th e Craft on and In g ram 
ro ute will run th ro ug h t o Th ornburg. Thi s will g ive Thorn­
burg p eople a t en -minute se rvice fro m Pittsburg . 

STREET RAILWAY PA TENTS 

[Thi s departm ent is conduct ed by Ro senbaum & Stockbrid g e, 
pa tent at torneys , 140 N assa u Street , N ew Y ork.] 

UNITED STATES PATENTS IS SU ED MAY 17, 1904. 

759,858 Air Brake rd echani sm : Gus. A. Brooks, CoYin g ton, 
K y. App. fil ed June 15 , 1903. M eans wh ereby wh en th e ca r m ot or 
is dri ve n a s a generato r b y th e m om entum of th e ca r, th e current 
will h e suppli ed to a m ot or to driv e an a ir co mpressor for operat­
in g th e brak es. 

759,870. Unbroken M ain L in e Swi tch : George 11. E n ·in. 
J ohn stown, P a. .-\pp. fil ed .-\ug. 1, 1903. A 111 0\·abl e cl efleeting 
ton g ue in th e outer side of the branch t rac k o r turn o ut , a 111 0 ,·a­
ble liftin g ton g ue at th e inn er s id e -of th e trac k and a co nnec­
tio n betwee n said to n g ues wh ereby they m ay b e m oye cl in 
l111 1SOn . 

759,871. U nbrok en rs Iain Li ne Switch: Geo rge r- 1. En- iu. 
J ohn st own. Pa. A pp. fil ed A ug. 1, 1903. A d efl ec tin g to ngue 
at th e out er side of the switch . a lift in g t on g ue at th e inn er sid e 
th ereof an d rn nYabl e to and fr om th e h ead of th e adjacent mai n 
rail fro m th e inn er side of the sa m e. 

760.079. T roll ey: Frank A. OYerdier . Co lumbu s, O h io. .-\pp 
filed J une 30. 1903. Tw o wh ee ls ,,rran gnl t andem in a ha rp 
m ou nte d upon a \'ert ical ax is at t h e end o f th e pole. 

760. 145. Gua rd for Troll ey Wh eels; Charl es 0. Phi llip s. K ala­
ma w o. l\fieh . .\ pp. fi le d :- l arch 2 . 1904. D eta il s. 

760.163. Troll ey Catch er; Irwin \\'. Sm ith . D ayton , O hio. 
A pp. fi led J an. 25, 1904. D eta ils of a sprin g drum and pawl and 
ra tchet a rrangement fo 1- co nt ro llin g the cord. 

760,184. Troll ey P ole H ead ; R ob ert I. E . Dunn , Dall as. T ex. 
Ap p. filed A ug. 29, 1003. D etails. 

760.223. Electric R ailway: T ho m as D . L oy ell, Benr ly, M a~s. 
A p p filed J an . 22, 1904. .-\ sys tem for sin gle road s wh erei n th e 
movem ent of th e ca rs in a hl oek auto m ati ca ll y cuts off current 
fro m adjacent bl ocks. 

760,231. T rolk~· Hase: P ete r D 2.vid Mill oy. Buffalo, N. Y. 
/\ pp. filed No,·. 16. 1903. The obj ec t,of th e invention is to pro­
duce a low-d o\\' n base in whi ch the revolvin g section surround ~ 
and incloses a la r ge port ion o f th e fi xed sec t ion and revolves upon 
h ori zontal h carin g-s whi ch a rc concea led from exposure to the 
elem ents. 
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760,292. Max imum Traction T ruck ; Walter S. A dams, Phila­
delph ia, Pa. App. fil ed A ug. 29, 1903. The car body is supported 
by a frame which is swung from spring sup ports on the side 
frames of the t ruck. 

760,293. Maximum Tractio n Truck ; W alter S. Adams, Phil­
adelphia, Pa. App. fil ed A ug. 29, 1903. See preceding patent . 

760,294. Maximum Traction T ruck; W alter S. Adams, Phila­
delph ia, P a. App. fi led A ug . 29, 1903. See patent 760,292. 

760,305. Coupling fo r Elect r ic W ires; Ricardo Garibay Cas­
ti llo, Mexico, Mex. App. fil ed S ept. 9, 1903. Comprise s a block 
of insulating material, a coupling wire secured thereto, conductor 
wi res attached to the block and m ercury cups carri ed by the 
conductor wires to r eceive the ends of the coupling wire. 

P AT E N T NO. 760,325 

760,325: E lec tric R ailway; W illiam R . F earn , Camden , N. J . 
App. fi led D ec. 16, 1903. D etail s. 

760,330. Trolley Pole; J ames Furgason. Montour Falls. N. Y. 
App. fi led May 28, 1903. D etails. 

76o,379. Con vertib le Car ; J ohn A. Brill , Philadelphia, P a. 
App. fi led Aug . 29, 1903. R elates to the provis ion of a st ep for 
use when the car is used as an "open" car. 

76o,380. Max imum Traction Car Truck ; J ohn A. Brill. P hila­
delphia, P a. App. fil ed A ug. 29, 1903. D etails. 

PERSONAL MENTION 

MR. GE ORGE 0 . NAGLE . general manager of the Wheeling 
Traction Company, of Wheeling, W. Va., is to be married on 
Jun e 8 to l'vl iss H elen S. \Vi ll iams, daughter of the Rev. Hugh 
~pencer Wi ll iams, of Memphis, Tenn. 

MR. E . H. R AUPP, chi ef t rain dispatcher of the R ochest er & 
Eas tern R ai lway, of R ochester , N. Y., has resigned to accept a 
similar pos ition with the D etro it , Mo nroe & T oledo Short L ine, 
with headquarters at D et ro it, Mich. 

l\IR. S. W . CH ILDS, who superintended the building of the 
Kalgoorli e & P erth (\ N'cstern Australi a) Electri c Tramways, has 
been appointed to take charge of the construction of the Conn eaut 
Traction Company's system at Conneaut, Ohio. 

MR. \V. S. T U R NER. who recently r eturn ed from New Zealand. 
where he super intended the con struction of the ex tensive Auckland 
Electric T raction system on behalf of the contractors, J . G. White 
& Company, will supervise the building of the Youngstown (Ohio) 
& Southern Railway. 

MR. CH A R LES T. YERK ES arrived in New York from 
London last week. Mr. Y erkes says rapid prog ress is being made 
in the construction of the underground lines in t he British me­
tropolis, and that he hopes to have th e Metropolitan D istrict 
line in operation by J an. r. 

MR. BRIGGS KECK, for merly treasurer of the U nited R ail­
ways & Electric Company, of Baltimore, Md. , has retu rned from 
the Philippines, where he recently ,vent in behalf of J . G. White 
& Company, of New York. who have the contract for the construc­
tion of the Manila Electric Traction system. 

MR. J. A. McFARLAND has res igned as superintendent o f 
the Steubenville, Mingo & Ohio Valley division of t he W heeling 
T raction Company, of W heeling, W. Va .. so as to go west fo r 
the benefit of his health. Mr. McFarland is succeeded by M r. 
John Marsh, assistant sup,erintendent of the company. 

Mr. GEORG E M. HENRY, fo rmerly general passenger and 
ticket agent of the D etroit Southern Railway (steam), and later 
with the Brooklyn Rapid Transit Company, of Brooklyn, N. Y. , 
in the capacity of special inspector, has been appointed gen­
eral passenger and fr eight agent of the Detroit, Monroe & To-

ledo Short Line, which is now operating between Toledo and 
D etroit. 

MR. M. R. McADOO, president of the Compania Mexicana de 
T raccion (the M exican Traction Company), which concern, as 
noted in the STREET RAILWAY JOURNAL, April 9, has merged with 
th e Compania de F errocarriles de! Districto de Mexico, S. A. ( the 
Federal District T i:amways Company, M exico City, the system 
which is usually referred to as the W ernher-Beit road), is now in 
New York. H e expects to be here for three weeks or so, and will 
make hi s headquarters at his brother's offices , 15 Wall Street. 

M R. A. E. WORSWICK, formerly chief engineer of the exten­
sive electri c trac tion system in M exico City, controlled by 
\1/ernher , Beit & Company, of London, has been appointed con­
sulting electri cal engineer fo r Sir W eetman D. P earson, M. P., 
chairman of the British contracting concern of S. Pearson & Son, 
L imited. The P earson people have considerable electrical work in 
hand in Mexico, and a re now contemplating the conversion and ex­
tension of the F er rocarril de V eracruz , of which Sir Weetman is 
the president. The e.xisting lin e is about 12 miles long. It is a 
horse road. · Mr. W orswick will make his headquarters in Mexico 
Ci ty. 

HER BERT E. REED, form erly superintendent of the 
Northampton T raction Company's lines in and around Easton, 
Pa., is now in charge of the Trenton & N ew Brunswick Railroad, 
of T renton, N. J ., having succeeded Mr. A. C. Harrington, who 
resigned on account of ill health. Mr. Harrington succeeded 
E . T . Wagenhals as superintendent of the Trenton & New Bruns­
wick R ail road, the latter r eturning to Cincinnati, Ohio, about 
two months ago to assume charge of railroad construction work. 
Mr. R eed brings t o the Trenton & New Brunswick Company a 
wide range of experience in the electric railroad field, which has 
been crowned wi th success. 

MR. EDWARD C. BO YNTO N has been retained as elec-­
trical eng ineer of the P oughkeepsie City & Wappingers Falls 
E lectric Railway Com pany, of P oughkeepsie , N. Y. Mr. Boyn­
ton has been connected fo r a number of years past with the New 
York offic e of the National E lectric Company. H e was one of the 
pioneers in the application of electricity t o heavy electric railroad­
ing and was for a long t ime a m emb er of the electrical engineering 
staff of th e New York, N ew H aven & Hartford Railroad, and at 
1 he time he left that company to associate himself with the 
N ational Elec tric Company, was electrical engineer of the New 
H aven road. Two contributions fro m his pen have appeared in re­
ccn t issues of this paper. 

l\IR. E . H . McHENRY has been appointee! fo urth vice-president 
of the New York, New H aven & H art ford R ailroad, a position 

• Just created, and in which he will have charge of all the electric 
railway lines controlled by the company. Mr. McHenry is 45 years 
old, is a g raduate of the P ennsylvania Military College, and com­
pleted his education abroad. H e was fo r nineteen years connected 
with the construction and operation of the Northern Pacific Rail­
road, and was chief engineer and receive r of that property pending 
its last reorganization. H e spent some time in China, Japan and 
the Phi lippines, returning two years ago to become chief engineer 
of the Canadian Pacific Railway. H e will assume the duties of 
the new office with the New Haven July r. 

MR. J . T. HAMBLETO N, superintendent of the Susquehanna 
Traction Company, of Lock Haven, Pa. , has resigned from the 
co mpany, his resig nation to take effect not lat er than June r. 
Mr. Hambleton has accepted the position of superintendent of 
the Slate Belt Street R ailway, of P en Argyl, near Allentown, 
which comprises the Slate Belt and the B ethlehem & Nazareth 
Compani es. Both these roads were constructed by Mr. Ham­
bleton about fo ur years ago, and were operated by him until 
he accepted t he posi t ion in L ock Haven. About that time both 
.lines were leased by th e L ehi gh Valley Traction Company, of 
All entown, but the pro perti es recently reverted to the original 
owners, owing to the reorganization of the Lehigh Valley Com­
pany. 

SEVERAL CHANGES are announced in the management of 
the Pennsylvania & Mahoning Valley Railway Company, with 
headquarters at New Castle, P a. Mr. M. E. McCaskey, who has 
been in charge of the New Castle division of the system, has been 
made second vice-president and general manager of the entire 
property. Mr. W. C. Smith will act as manager of the Youngstown 
division of the system. Mr. J. M. Walker has been appointed chief 
engineer, succeeding Mr. John Wolff. Mr. F. C. McGonigle suc­
ceeds Mr. Wolff as purchasing agent and will continue in charge 
of the lighting department. Mr. W. T. Burns has been appointee! 
auditor and ass istant treasurer. Mr. Fred Carpenter, who has been 
excursion agent for the company, has been promoted to the posi­
t ion of general freight and passenger agent. The operating head­
quarters oL the system will be located in New Castle. and it is 
probable that all the offices will be centralized there. 




