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ELEVENTH ANNUAL CONVENTION 
OF 

The America11 Street Railway Associatio11 . 

Everything points to a most successfu l convention 
this year at the city of Cleveland on October 19, 20 

and 21. The local committee has been very busy m ak­
ing arrangements for the 
reception and care of the 
delegates, and every person 
who attends can be certt1in 
of a visit which will be both 
·pleasant and profitable. Th e 
meetings of the American 
Street Railway Association 
have been growing in im­
portance and interest yearly, 
and that to be held this 
month merits the attendance 
of every street railway official 
in the country. Certainly 
each street railway company 
should be represented by at 
least one delegate, and 
should send as many o thers 
as can be spared from active 
service. 

I 

I 

\ 

! the last two years the electric system has been introduced 
extensively on the other lines under Mr. Holmes' con­
trol. 

Mr. Holmes has been connected with the American 
Street Railway Association since the first regular meeting 
and has missed very few of the conventions. In 1883-84 
he was a member of the executive committee, and in 1890-
91 of the local committee, and added much to the pleas­
ure of last year's convention by his hospitable treatment 

of the delegates and their 
friends who were present. 

THE CITY OF CLEVELAND. 

\Ve take pleasure in pre­
senting on this page a por­
trait of the preside nt o f the 
Association for the current 
year. Mr. John G. Holmes, 
president of the Citizens' 
Traction Co., of Pittsburgh , 
Pa., is a native of the city of 
which he is a resident, and 
was born in 1846. His father 
was Nathaniel Ho Ime s 
who was prominent in the 
organization of the Citizens' 
Passenger Rail way Co., of 
Pittsburgh, which built the 
first street rail way west of 

JOHN G. HOLMES. 

Cleveland is an exceed­
ingly interesting place for 
the street railway man to 
visit, and it is an extremely 
desirable meeting place for 
the Convention. Many local 
industries of peculiar inter­
est to railway men are 
located here, and much of 
the equipment useid in rapid 
transit service is manufact­
ured in the city. Cleveland 
is wonderfully well supplied 
with street railwav facilities, 
and many met !1 o d s are 
worthy of study and imita­
tion, especially in view of 
the fact that electricity has 
heen employed for a long 
a time, and all departments 
h ave been thoroughly or­
ganized. There are few, 
if any, cities in which so 
varied an assortment of 
equipment of every depart­
ment can be found in use. 
No extended reference to 
the systems is contemplated 
at this time, for the reason 
that a Souvenir Number of 
the STREET RAILWAY J ouR-
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the Allegheny Mountains, 
and with which Mr. Holmes, the subject o f our sketch, 
has been identified since the running of the first horse car. 
After completing the usual preparatory studies, Mr. 
Holmes entered Dickinson College, Carlisle, Pa. His 
business career commenced in 1866, with his connection 
with the banking house of N. Holmes & Son, o f which 
firm he is now the senior member. This firm was estab­
lished in 182?. and is the oldest banking house in Pitts­
burgh. 

Mr. Holmes was elected treasurer o f the Citizens' 
Passenger Railway Co. in 1871, retaining that office until 
1882, when he became president of the company. In 1887 
all the lines of the Citizens' Passenger Railway Co. were 
leased by the Citizens' Traction Co., of which Mr. Holmes 
had also been elected president, and about twelve miles of 
road were changed from animal to cable power. During 

NAL will soon be issued in 
honor of the Convention, in 

which will appear detailed descriptions of all the street 
railways in the city. 

SUBJECTS FOR DISCUSSI ON. 

The subjects for discussion at the Convention include 
topics which are of timely and of universal interest to 
street railway men, and the ability of the gentlemen com­
posing the committees is sufficient assurance of an able 
presentation of each subject. 

The first paper to be read is on "A Model Electric 
Street Railway Roadbed and Underground Wiring," by 
Geo. W. Baum hoff, general manager of the Lindell Rail­
way Co., St. Louis. Mr. Baumhoff's road was one of the 
first to make experiments with storage battery cars, and 
later, when the advantages of the trolley method had 
been shown, one of the earliest to adopt that system on a. 
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large scale. Mr. Baumhoff understands the needs of an 
electric railway, and his paper will, undoubtedly, contain 
many important facts as the outcome of his experience. 

"A Perfect Overhead Electric Construction " is the 
title of the second paper which will be read by Charles 
H. Smith, superintendent of the Troy & Lansinglrnrgh 
Street Railway Co. Mr. Smith has a good subject, and 
will give many important facts and suggestions which 
will be of value to electric railway managers. 

A third paper is on the "Economy of Machine Shops 
for Electric Street Rail ways," and. will be read by John H. 
Bickford, engineer of the Naumkeag Street Railway, Sa­
lem, Mass. Mr. Bickford holds, besides his office with the 
Naumkeag Street Railway, that of consulting engineer 
with several important electric railway companies, and is 
well fitted to present many valuable facts on the im­
portant subject upon which he will treat. 

Following this will be a paper on "Power House 
Engines," which will be read by T. \V. \Vrenne, president 
of the United Electric Railway Co., Nashville, Tenn. The 
other members of the committee on this subject are: L. H. 
McIntire, engineer of the Union Railway Co., New York 
City, and F. S. Pearson, chief engineer of the \Vest End 
Street Railway Co., Boston. All of these gentlemen 
know the needs of an electric railway power station, and 
we can confidently assert that Mr. \Vrenne's paper will 
contain a great deal of new and valuable matter on this 
subject. 

The fifth paper is upon the '' Relative Cost of Operat­
ing Horse, Cable and Electric Roads," a subject of vital 
importance to street raihvay man,igers. The chairman of 
this committee is \V. l\IcC. Ramsey, electrical superin­
tendent of the Federal Street & Pleasant Valley Railway 
Co., Pittsburgh. Mr. Ramsey is well acquainted with 
the economical management and care of electrk railways, 
and his figures will undoubtedly be of great value to 
every railway company in the country, especially those 
who are now contemplating a change from animal to 
mechanical power. The other gentlemen on this com­
mittee are F. R. Greene, secretary of the Chicago City 
Rail way Co., one of the largest cable rail ways in the 
country, and John L. Heims, superintendent of the 
Brooklyn City & Newtown Railway Co., whose experi­
ence as superintendent of a large horse railway eminently 
qualifies him to give valuable information on this branch 
of the subject. 

"Standards for Electric Railways" is the subject of 
the paper which will follow, and which will be read by 0. 
T. Crosby, president of the Utica Belt Line Railway Co., 
Utica, N. Y. Mr. Crosby's important paper and valuable 
suggestions on this subject before the Association last 
year will be well remembered, and assures an equally 
interesting presentation of further data this year. Asso­
ciated with Mr. Crosby on this committee are: H. I. 
Bettis, assistant treasurer Atlanta Street Railway Co., At­
lanta, Ga.; Ed ward E. Higgins, consulting engineer, 
Brooklyn Street Railroad Co., Cleveland, 0.; Chas. \V. 
\Vason, general manager East Cleveland Railroad Co., 
Cleveland, 0.; Julius E. Rugg, superintendent Citizens' 
Traction Co., Pittsburgh, Pa. 

Upon the request of the executive committee, Mr. D. 
F. Longstreet has also consented to prepare and will 
read a paper relating the events which led up to the 
formation of the American Street Railway Association. 
Mr. Longstreet is a veteran in the street railway indus­
tries and his reminiscences will undoubtedly be of great 
interest, not only to the old timers, but also to the more 
recent members of the Association. 

REDUCED RAILROAD RATES. 

As usual, reduced railroad fares have been secured for 
the benefit of attendants at the Convention. These re­
duced rates, the secretary announces, include the lines 
controlled by the different traffic associations except for the 
\Vestern and Pacific Coast States included in the territory 
of the Trans-Continental and the Western Passenger As­
sociation. The latter has, however, granted a fare and 
a third rate from Peoria via Chicago, Rock Island & Pa­
cific, Chicago, Burlington & Quincy, Jacksonville South­
eastern, and Atchison, Topeka & Santa Fe rail ways only. 
The charge for the trip to Cleveland and return will be a 
fare and a third. In order to secure this reduction, which 
is open to attendants and their families, whether dele­
gates or not, it will be necessary to secure from the ticket 
agent at the station of departure to Cleveland a certificate 
stating that the passenger has paid full fare over certain 
lines to Cleveland, and that he has purchased his ticket 
not more than three rlays prior to the date of the meeting. 
Before purchasing a return ticket these certificates must 
be countersigned by Mr. John J. Stanley, general mana­
ger of the Broad way & Newburgh Street Rail way Co., 
who will act as Clerk of the meeting for this exclusive 
purpose, when a return ticket can be procured at one­
third fare. 

LOCAL ENTERTAINMENT. 

The Cleveland street railway companies, supple­
mented by the Street Electric Railway Co. will entertain 
attendants at the Convention in a most hospitable way. 

Among the excursions already planned, is one to the 
works of the Short Electric Rail way Co., which will 
undoubtedly be one of the most interesting of any. The 
special excursion to these works will occur on the after­
noon of the first day, when visitors will be taken on street 
cars over the East Cleveland road directly to the factory. 
The exhibition here will be very fine and will consist of 
the different types of motors, and of new and improved 
generators, line appliances, etc., manufactured by the 
Short company. 

HOTEL RA TES. 

The headquarters of the Association will be at the 
Hollenden Hotel, one of the largest and best equipped 
hostelries in the country. The prices for board per day 
will be the same as the ordinary rates of the hotel, so that 
delegates need have no fear of exorbitant charges being 
made for this special occasion. In case delegates prefer to 
patronize other hotels or boarding houses, they will find 
a large number which will furnish ample accommodation 
at reasonable rates. Those desiring to secure rooms at 
any of the hotels should communicate with Mr. H. J. 
Davies, secretary of the local committee. 

THI<: STREET RAILWAY JOURNAL 

will be represented as usual at the Convention, and will 
occupy spacious parlors in the Hollenden Hotel. Our 
friends who will do us the honor of calling will be sure 
of a cordial welcome, and we desire that all delegates 
and visitors should register at our headquarters. 

THE EXHIBITS. 

"The Form of Street Railway Electrical Statistics" is 
the title of the paper to be read by Thomas H. McLean, 
secretary and general manager of the Twenty-third Street 
Railway Co., of New York City, and general manager of 
the Houston Street, \Vest Street & Pavonia Ferry Rail way 
Co. of New York City. Mr. McLean's experience in street 
railway affairs has been a long one, and enables him to 
deal intelligently and practically with the subject. The 
other members of the committee are Henry M. Watson, 
president Buffalo Railway Co., Buffalo, N. Y.; H. I. The exhibits of apparatus and appliances designed 
Bettis, as:.istant treasurer Atlanta Consolidated Street for street railways will be located for the most pa1 t in the 
Railway Co., Atlanta, Ga.; Charles E. \Varren, account- Army and Navy Hall on Superior Street, almost djrectly 
ant Broadway & Seventh Avenue Railroad Co., New 

1 
opposite the headquarters at the Hollenden Hotel. Manu­

York. facturers have applied for space very generally, and several 
Notice is also given by the secretary that special exhibits of more than ordinary interest have been planned. 

papers will be read under the following titles : " Experi- The plans of the local committee a:e _sufficiently fle~i~le 
ments on the Expansion of Continuous Rails," and "Is a to admit of the extension of the exh1b1t to rooms ad1oin­
Standard Rail Head Possible," subjects which are of ing the main hall should the demand for space be u.n~x­
much interest to street railway managers. pectedly large. It is a fortunate fact that the lot adJOill-
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ing the h a ll o n t h e eas t is vacant, a nd the committee in 
a ll probability w ill locate the re apparatus too large to be 
placed indoors. U nless a ll s igns fail the exhibit will be 
the largest a nd mos t inte res t ing ever seen a t a conve n­
tion of the Assoc iatio n. 

AT T ENDANCE OF LADIES. 

The a ttenda nce of t he wives and daughte rs of t he 
g entlem en a ttending the Co nvent ion was gra tifyingly 
la rge la st year, a nd it is h o ped that a still larger num­
ber of la di es will be presen t at C levela nd. Their partic i­
pation in the excursio ns a nd banquet will be fully ar-­
ranged for by th e local com m ittee. 

TH E ANNUAL BANQUET. 

That enjoyable feature of the Convention, the ban­
quet, will take place o n Thursd ay evening, October 22, a t 
the Hollenden H o tel. E ach m em ber-com pany of the 
Association is entitled to the free admissio n to the ban ­
quet of two of its officers. 

The tickets admitting a n a dditi o na l officer or a ny gen­
tleman in attendance at the mee t ing, can be obtai ned 
from the secretary for $ro each ; ladies· t ickets fo r $5 each . 
The secretary has requested t ha t m em bers a nd o the rs 
who expect to be present a t the b a n q u et wiU no tify him 
promptly in order that definite arrangem en ts as to the 
number who will attend may be prom p tly m a d e. 

SO.l\IE OF THE ADVANTAGES TO RE GA I NED 

by attending the Convention a re set fo rth in o u r editorial 
columns, and we can only a dd tha t the best evidence o f 
the value of the Association to individual road s is the 
testimony given by the delegates wh o h ave m ost fre ­
quently attended the meetings. We have yet to h ear of a 
person who deprecates either the aims o r the m ethods of 
the Association. There has been at times a little com ­
plaint that certain parties made themselves t oo prominent 
and assumed to shape the proceedings a fter thei r own 
peculiar ideas, but it is expected that at the coming meeti ng 
the business will be quickly and systematica ll y dispat ched , 
and that members will be considerate o f the w ishes of 
other members, and see t o it that every o ne wh o desires 
shall have a chance to be heard . The new pla n of p ro­
viding copies of the papers in a dva nce will g o into effect 
at this meeting, so that all who wish to ta ke part in t he 
discussion will have ample time to prepare them selves. 
This arrangement, if properly observed , will do ubtless 
make the proceedings of more value tha n those o f a ny 
previous meeting. 

The following are among the co mpanies a n d firms 
which have expressed an intention of being represented at 
the Convention, and have secured space t o ex h ibit their 
appliances : 

Baltimore Car Wheel Works, Baltimo re, Md . 
Barnes Brake Co. , Cleveland, 0. 
Billings & Spencer C o ., Hartford , Co nn . 
Bodifield Belting Co., Cleveland, 0. 
Brownell Car Co., St. Louis, Mo. 
Brooklyn Railway Supply Co., Sta m fo rd , Con n. 
Brill, J. G. Co., Philade lphia, Pa. 
Bruce, F. E., Agent Stirling Co., Cleveland , 0. 
Cleveland Frog & Crossing Co., Clevela n d, 0. 
Combination Car Co., Clev~la nd, 0. 
Davis & Cook, Watertown, N. Y. 
Detroit Electrical W o rks, Detroit, Mich. 
Dorner & Dutton, Clevela nd, O. 
Duplex Street Railway Track C o., New York. 
Ford & Washburn Co., Cleveland, 0 . 
Fulton Foundry Co., Cleveland, 0. 
General Electric Co., Boston , Mass., a nd New York . 
Graham, J. H. & Co., New York. 
Griffin Wheel & Foundry Co., Chicago, Ill. 
Hill Clutch Works, Cleveland, 0. 
International Register Co., Chicago, Ill. 
Jewell Belting Co., H~rtford, Conn. 
Johns, H. W. Manufacturing Co., New York. 
Johnson Co., Johnstown, Pa. 
Johnson Electric Co., Cleveland, 0 . 
Loomis, H. N., Hightstown, N . J. 

L e wis & Fowler Girder Rail Co., Brooklyn, :"J. Y. 
L e wi s & F o wler Ma n u facturing Co., Brooklyn, N. Y. 
Mitch e ll-Bra ndt Cop per Co., Erie, Pa. 
Meaker Ma nufac tur ing Co., Chicago, III. 
Morton Safety Heati ng Co., Baltimore, Md. 
Ne w D epa rture Bell Co., B ri stol, Conn. 
New Yo rk Car Wh eel Works, B u ffalo, N. Y. 
Nuttall, R. D. , C o., Allegheny, Pa. 
P eckham Mo to r Truck & Wheel Co., Kingston, N. Y. 
Pittsburgh Stee l H o llo w W are Co., Pittsburgh, Pa. 
Pennsylva nia Steel C o., Phil a d elph ia, P a. 
Pomeroy & Fischer, New Yo r k. 
Railwa y Equipment C o., C hicago, Il l. 
Reli able Ma nufacturing C o., Bost o n, Mass. 
Robinson Machine Co., Altoo na, P a . 
Rochester Car Wheel Works, Rochester, N. Y. 
S t . Louis R egister Co., St. Louis, Mo. 
Schieren, Chas. A., & Co., New York. 
Scott, Charles, Spring Co., Philadelphia, Pa. 
Short E lectric Railway Co., Cleveland, 0 . 
Sperry Electric Rail way .C o ., Chi cago, Ill. 
Tay lor Truck Co, Troy, N . Y. 
T h e N ew Process Raw Hid e Co., Syracuse, N . Y. 
Wall , P .. Supply Manufacturing C o., Alleghe ny, P a. 
\Val worth Man ufac t uring Co., Boston, M~ss. 
Washb urn & Moen Manufacturing Co., \Vorcester, 

Mass. 
Westi nghouse Electric & Manufacturing Co., Pitts­

bu rgh , Pa. 
Wharton Wm., Jr., & Co., Philadelph ia, Pa. 

A num b er of other companies and firms ha ve signi­
fi ed their intention of exhibiting, but up to the time of 
g oi ng to p ress h ad not secured space. 

--- -•··•-----
Cable Service on the Broo klyn Bridg e. 

The ca b le servi ce o n the N ew York & Brooklyn 
Bridge cable rail way up to September, 1, 189 2, was as fol­
lo ws: 

C ABLE. 
N UMBER PAS SENGERS 

C A R MILES. TO N MILES. 
OF DAYS. H AULED. 

N o. 1 removed , 1,140 49,002,4 ~2 22 8,329 22,142,706 
" 2 " 607 47,840,2(12 120,232 25,49 2,892 

3 393 36,941,884 82,099 20 ,395,073 
4 356 34,134,409 74,III 18,923,469 
5 in use, 468 50,299 ,888 100.120 30 .251,456 

" 0 300 33.024,020 I 64,297 20 ,3rn,394 

As wi ll be seen , No. 5 h as already performed nearly 
19 per cent. m o re wor k tha n a ny other of the cables, a nd 
seem s capable o f las ting for at least 100 days more. 

This great service is a tt ributable, in the opinion of 
the engineers of the road , first , to its excellence as a ca­
ble; second, to the fac t that i t is not in contact wi t h iron 
except in the drum g rooves, all the sheaves, pulleys and 
grips being pa cked e ither with leat her o r with leather a n d 
inctia rubber ; an d third, probably greater in effect than 
either or perh aps bo th the above, the m ethod of driving 
whereby the slip o f the cable in the drum g rooves is re• 
duced to the least possible quantity. 

Crosstown Electric Lines in Chicago. 

As soon as the prelimi nary work is completed, electric 
m otors w ill b e put in to operation on the crosstown lines 
of the Chicago City R ailway Co. President Wheeler and 
Supt. M. K. Bo wen, o f that company, have recently visited 
Cleveland fo r the purpose of examining the electric roads 
there and ex press them selves pleased with the workings 
o f electric railwa ys in that city. 

The first lines t o be equipped are the roads on Sixty­
first and Sixty-third S treets, and as these lines run to the 
World's Fair grounds no doubt they w ill be liberally 
patronized next year. 
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East Cambridge Power Station, \Vest Encl Street 
Hailway Co., Boston. 

On January 15 last an electrical event took place 
which deserved, we confess, a very different sort of notice 
from that which has been bestowed upon it. vVe refer to 
the starting up of the above plant which has since been 
in successful operation. Many reasons have made it im­
possible for us to lay before our readers, until now, the 
details of this very interesti ng plant; bu t now, acknowl­
edging that we have already deferred too long the duty 
of paying some tribute to the desig·ners and builders of 
this plant, we bring to our readers without further delay 
the details of its construction. 

This station is rivaled in capacity o nly by the central 
power station of the same company, which was illustrated 

covered. Steam is supplied to the engines from two 
mains, all branches being connected by suitable valves. 
There is also a separator of special design located over 
the throttle valve of the high-pressure cylinder. 

The Corliss vertical, circulating engines, placed be­
hind the others, perform three distinct functions, namely, 
circulating the salt condensing water, operating the air 
pump for the condensers and acting as feed pumps for 
the boilers. Each engine is provided with a surface 
condenser located beneath the floor. There is alsc, 
a duplicate system of exhaust piping to be used in 
case of emergency, and the engines can be run con­
densing or non-condensing as desired. There is also 
a free exhaust pipe, extending through and above the roof 
of the building for use when running non-condensing. 

The steam equipment of the station has been con-

FIG. 1.-VI EW SHOWING GENERAL ARRANGE.MENT OF STEAM SEPARATOR AND INTERMEDIATE RECEIVERS OVER ENGINES­
CAMBRIDGE POWER STATION , WEST END STREET RAILWAY. 

structed regardless of cost, making it absolutely reliable 
and capable of taking care of any possible emergency. 
The flywheels of the large machines are double crowned, 
and are of mammoth proportions, being each twenty­
eight feet in diameter with a ten foot seven inch face, and 
weigh eighty tons. These wheels are built up of two 
rows of ten sections each with two sets of ten arms of 
elliptical section, which are bolted to the rim at the in­
tersections, and also bolted to the hub which is cast inde­
pendent of the arms. Each flywheel is coupled to the 
countershafting, which is located to the right in the 
basement of by two enormous double-ply leather belts, 
each fifty-four inches wide, and 150 ft. long, being carried 
under the generator floor by means of adjustable belt 
tighteners. 

The system of countershafting is about the same as 

and described in our last issue, and in some respects the 
details of construction are the same. The power equip­
ment (Fig. 1) consists of three cross compound, triple 
expansion engines and twenty M. P., I\o. 80, Thomson­
Houston generators (Fig. 3), which will be replaced by ten 
M. P, 500 H. P., generators. The two fl a nking engines are 
rated at 1,000 H.P. each, but can be worked at 2,000 H.P., and 
the intermediate engine is ra ted at 500 H. P., wi th a maxi­
mum of 1,000 H.P. The high pressure and intermediate cy l­
inders are tandem and rest on one foun dation, those for the 
larger engines being twenty-three inches and t hirty-six 
inches in diameter respectively, with a forty-eight inch 
stroke. The low pressure cylinders of each engine are on 
separate foundations, and are fifty-two inches in diameter 
by forty-eight inches stroke. The dime nsio ns of the cylin­
ders of the intermediate engine are 16 X 25 X 36, with forty­
eight inch stroke. There are two intermediate receivers 
provided for each engine, which are placed above the cylin­
d ers as shown, with suitable steam pipe connections. 
These receivers are also lined with a coil of copper pipe 
about one and a half inches in diameter, which are charged 
with live steam to dry and superheat the exhaust steam 1 

before it enters the next cylinder; these receivers are also 
provided with insulating covering to prevent rad iation. 
The cylinders are all steam jacketed and are also properly 

, that adopted in the central power station, and its me­
chanical details are clearly shown in the accompanyi_ng 
illustration (Fig. :z). As wtll be seen, it is provided with 
the latest appliances for reducing the amount of us~less 
friction and wear. Each section consists of a ten inch 
steel shaft with nine inch bea~ings. The main pulleys 
are each eight feet in diameter, with the same width of 
face as the flywheels, and carry the main driving be~ts. 
These pulleys are supported on a hollow steel sleeve with 
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independent bearings, which a llows the sha ft to pass freely wi th the usua l switch equipment with a lever so arranged 
through so that it can be driven, whe n the cl utch is set, I th a t all the drop switches can be closed at once by one 
by each engine independently of the other. This method move me nt of the leve r. Both the engine and generator 
of mounting provides that the weight of th e pulley a nd fl oors a re se rved w ith a traveling crane which provides 
the strain of the heavy belt are borne ind ependently of th e fo r readily handling the heavy parts. 
shaft, as the strain on the shaft when running is ta ken The boilers of th e Cambridge station are the 
outside and close to the bearings instead of between the Babcoc k & \Vilcox wa ter tube type, and are arranged in 
bearings. A clutch ring is attached to the sleeve, and to five ba tteri es. E ac h ba ttery consis ts of two dis­
the shaft adjoining is keyed an eighty-four in c h fricti on I tinct boile rs composed of t h ree horizontal steam and 

Street Railway Jou,-nal N, Y 

FIG. 2. -SECTION OF SHAFTING-CAMBRIDGE POWER STATION , WEST END STREET RA ILWAY. 

clutch, specially designed for this purpose, the whole be-
1 

ing provided with a casing. The dynamo or driving pul­
leys are placed on each side of the main pulley, and are of 
the same diameter, with a thirty-two inch face, and drive 
the generators, which are located on the floor above by 
thirty inch double ply belts. 

All the journal boxes of the countershafting are water 
jacketed to prevent their being overheated, and the circu­
lation is maintained by means of a system of pipes which 
communicate with the feed water pipes. The journals are 

water drums three feet in diameter running the full length 
of the setting (twenty-three and a half feet), beneath 
which are arranged in an inclined position the water 
tu bes which form the principal part of the heating sur­
face. The usual gauges, test cocks, etc., are provided. 
The arrangement of the interior of the boilers is such 
that the gases are compelled to travel from the furnace 
across the tubes three times on their way to the flu es 
which lead to the stack so that nearly all the heat of the 
gases is utilized before being led into the flue s. The coal 

FIG. 3.-TEMPQRARY GENERATORS-CAMBRIDGE POWER STATION, WEST END STREET RAILWAY. 

also automatically lubricated by means of a second set of is handled automatically, and'; underneath the floor of t he 
pipes whic_h are parallel to the water pipes, and which boiler room is located a track ATith iron cars which receive 
connect with a supply reservoir, to which the oil is the ashes from a chute connected with the firedoor of 
pumped after passing the filter and drip tank. each furnace, when they are conveyed to the ash dump 

An interesting feature will be noted from the illustra- and removed by cartage. 
tion in connection with the method of mounting the tern· The land on which the Cambridge plant is located is 
porary generators ; it is that two armatures are attached a part of the old New England Glass \Vorks property, all 
at the terminals of the same shaft and are driven from of which has been purchased by the West End company, 
one b_elt pulley which is placed between the armatures ; and will be utilized for storing track and other material. 
by this arra_ngement one belt drives two generators. I The building- is a plain brick structure with a smoke 

The sw~tchboard is located at the back of the plat- stack 235 ft. in height with a seven foot flue. The roof is 
form on which the generators are placed, and is provided I supported by a riveted lattice truss construction, and is of 
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a most substantial charncter, reflecting great credit upon I 
the builders, the Boston Bridge Co. The engines, con­
densers, countershafting, pulleys and belt tighteners were 
all supplied by the E. P. Allis Co., Milwaukee, \Vis., whose 
facilities for manufacturing large engines are probably 
not surpassed by any engine works in the United States, 
while the clutches were manufactured by the Hill Clutch 
\Vorks, of Cleveland, and are among the largest and most 
powerful friction clutches ever built for electrical purposes. 

The belting was all manufactured by Mr. Charles L. 

diameter. A feed water heater and a-No. 4 Cameron 
pump complete the equipment of the boiler room. 

The engine room is 43 X 45 ft., and contains a com­
pound, condensing, automatic cut-off engine, manufact­
ured by the Phcenix Iron Works, of Meadville, Pa., who 
were also the contractors for the entire steam equipment. 
The cylinder dimensions of the engine are thirteen and 
twenty inches by twelve inches stroke, and with 100 

lbs. initial steam pressure, cutting off at four-tenths 
stroke and running 240 revolutions per minute; it 
develops 150 H. P. There are two flywheels each 
seventv-two inch es in diameter and fourteen inches face. 
The generating apparatus consists of a Thomson-Hous­
ton multi polar generator with a rated capacity of 125 H.P. 

This is connected to the engine by an endless, light, double 
belt made by the Bradford Belting Co., of Cincinnati, 0., 

Ireson, of Boston. Each one is endless, made of the very 
best stock and is cemented only, neither pegs, rivets nor 
lacing being employed. The approximate breaking strain 
of each engine belt is 64,800 lbs, and each pair will trans­
mit 2,000 H. P. at a speed of 6,000 ft. per minute. They 
are all made from the centres of extra oak tanned hides, 
and on the pulley sides are made of two twenty-seven 
inch widths, and on the outsicie of one middle twenty 

1 and fifty feet in length by thirteen inches in width. 
The power station 1s located centrally, between the 

-~ - . 
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FIG. !.-POWER _S TATION AND CAR HOUSE-ROCHESTER, PA., ELECTRIC STREET RAILWAY. 

inch width with a seventeen inch width" on each side, 
requiring the centres of five hides for one width, and 165 

hides for each belt. Mr. Ireson also supplied the belting 
for the central power station, as noted in our last issue, the 
order for the belting of the two stations being the largest 
single order for leather belting ever given to one firm. ----•------

The Rochester, Pa., Electric Railway. 

Bv HARTFORD P. BROWN. 

The People's Electric Street Rail way Co., of Roches­
ter, Pa., was chartered August 18, 1891. John C. Whitla, 
Theodore P. Simpson, James P. Stone and Harry W. 
Reeves, of Beaver Falls ; Dan H. Stone, of Beaver ; C has. 
H. Bente!, of Freedom ; Henry M. Camp and Hartford 
P. Brown, of Rochester, were the incoroorators and com- 1 

pose the board of directors. All prelimi~aries having bee n 
arranged, work was begun May 18, 1892 ; and on August 
11, 1892, eighty-eight days after construction was begun, 
the first car was put in operation. The formal opening 
took place amid the most favorable auspices, on Satur­
day, August 13, 1892, in the public park at Rochester. 

The power station (Fig. 1) is of brick, one story in 
height and substantially built. The dimensions are 45 
X 70 ft. The boiler room is 27 X 45 ft. and is sepa­
rated from the engine room by a brick wall. It contains I 
one Manning tubular boiler, sixteen feet high and six 
feet in diameter with seventy flues, each four inches in 

I 

Pennsylvania Railroad and the Ohio River, while water 
for all purposes is pumped from the river, and coal is 
delivered both by water and rail close to the door' of I the 
boiler room. Coal costs delivered at the doors of the 
furnace ninety-five cents per ton, net. 

The car equipment consists of four · motor cars built 
by the Laclede Car Co., of St. Louis. The trucks are the 
J. G. Brill Co.'s, No. 13 pattern, equipped with elliptical 
springs. The elec tric motors are of the Thomson-Houston 
make, and consist of two fifteen • horse power, waterproof 
motors to each car. Their type J controller is used on 
a ll of the cars, and electric headlights are placed in the 
dash at both ends of the cars. H. P. Bruce was electrician 
in charge of this branch of the equipment, and H,e work 
speaks well for his skill and ability. 

The track consists o f forty-five pound girder and T 
rail made by the Pennsylvania Steel Co., of Steelton, Pa. 
The former is mounted on chairs and is used in the town, 
where street paving is expected. The T rail is used in 
the suburbs, and here the track is planked. This is accom­
plished by laying outside of each rail a plank six inches 
wide and of sufficient thickness to come to the surface of 
the rail and was done to enable teams to drive on and off 
the track easily a nd to use it in rural districts for a drive­
way. 

The overhead construction is both bracket and span, 
the former in the rural districts, and the latter in the 
towns. A supplementary wire bonded to every rail runs 
the entire length of the track and aids in the return of cur­
rent to the generating station, 
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The line parallels the Pennsylvania R ai lroad for a 
distance of about four miles and connects with the Beaver 
Valley Traction Co.'s line, which in turn parallels the 
railroad a further distance of six miles. Th e track of 
the People's Street Rail way crosses the steam railroad 
three times at grade- twice over four tracks (Fig. 2) 
and once over two tracks. Safety switches have been 
adopted as the best security at these danger poi11 ts, and 
a brief description of their working may not be inappro­
priate. 

-----

through any other automatic switches. The operation of 
the safety device requires about thirty seconds. 

This road is al so equipped with a block signal sys­
tem which renders collisions out of the question, and re­
duces delays at sidi ngs to a minimum. This consists of 
signal boxes, one of which is located at each siding and 
contains two groups of lamps, each group consisting of 
three lamps of sixteen candle power each. These lamps 
are wired in series of six, the three lamps in the up­
per half of one box being co nnected directly with 

FIG. 2.-CROSSING STEAM RAILWAY AT RO.:HESTER PA, SHOWING ARRANGEMENT OF SAFETY SWITCH. 

The safety switches, two of which are placed at each the three lamps in the lower half of the next box 
railroad crossing, consist of a switch which is set to de- about 4,000 ft. away, and are supplied by a current of 
rail the street car approaching the crossing, and run it about one ampere, taken from the trolley wire and car­
from the track in a line parallel with the steam railroad. ried by a No. 12 galvanized iron wire, in order to get the 
By this means a car not under control can never run into resistance necessary. Each box is equipped with two 
danger from collision with the steam cars. The safety three, way switches for turning off the lights, or turning 
switch is controlled by a lever placed at the opposite side them on as the car enters the section. The cars going in 
of the steam railroad tracks and connected with the switch one direction are blocked by lamps burning in the upper 
point by interlocking material. half of the boxes, and in the other direction by lamps 

In order to make the crossing the car is stopped at I burning in the lower half of the boxes. 
the point of derail, while the conductor crosses over to the The conductors and motormen are all neatly uni-

MATE formed and are noted for their tidiness, and vie with each 
> 

1 other in polite attentions to the traveling public. 
sw,TcH The first half month of operation the road registered 

H,A NC:, .. EVE.A 

.&C, 
-------

Street Railway J ournal N, Y 

FIG. 3.-DIAGRAM OF SAFETY SWITCH MECHANISM-
ROCH ESTER, PA. 

lever, a?d if the crossing is safe, raises it to a perpendicu­
lar, which throws the derail into continuous rail, and 
P:rmit~ his car to pass the derail point. The motorman, 
with his eye on the switch point, sees the change as soon 
a~ effected, runs his car through the safety switch, rings 
his gong _three times as a signal for the conductor to re- I 
turn to _his car and cross over with it. Cars moving away I 
from railroad crossings pass through the derail points as 

28,000 passengers, and travel continues to increase rap-
idly. The completion of this road has connected the 
towns of Beaver Falls, New Brighton, Beaver, Bridge­
water, Rochester, Freedom, St. Clair and Vicary, with an 
aggregate population of nearly 40,000 inhabitants, into 
one community. 

The officers of the road are: H. P. Brown, president ; 
J. P. Stone, secretary; C. H. Ben tel, treasurer. C. A. 
Danals is superintendent, and Frank Mason electrician. 

A LANG lay wire rope manufactured by Th o mas & 
William Smith, ropemakers, Newcastle-on-Tyne, Eng­
land, which has been in service for nine and a half 
months on the line of the Providence Cable Tramway 
Co., was retired from service on July 1, it having been in 
service two months longer than any rope previously em­
ployed on this line. Its total mileage was 39,238. The 
rope is still in fair condition, and will probably be again 
put in service during a season of light traffic in the win­
ter, it having been removed for fear it might not stand 
the extra Fourth of July traffic. 

A NEW electric railroad, to be known as the New 
York, Mapleton & Van Pelt Manor Railway, is to 
be operated between Brooklyn (N. Y.) and Coney 
Island. 
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THE STO RY OF A PAVING BLOCK. 

wh e n o f a proper texture, 
is generally considered the 
most desirable fo rmatio n 
for paving blocks, for t he 
reason that t h e s to nes 
make a more excellent a nd 
enduring pavemen t than 
sandst one or trap rock. 
All granite, h owever, d oes 

l granite. This 
0

q uestion we will leave for the petrog-raph­
e rs to settle, as well as that regarding the origin of 
granite, whether it is to be regarded as the original bed 
rock of the earth's crust, forming the floor of all subse­
quent deposits and the nucleus of mountain chains, or 
whether it is a metamorphic rather than a truly igneous 
rock a nd the child of almost any geological age. It is 
suffi cient for o ur purpose that it is old enough to be tough. 

not possess good paving qualities, and a capital dis tinction 
should be made between a formation that is too soft , too 
brittle and unsound, and that wh ich is tough, lig h t colored 
and sound. It is the story of t he latter that we a r e t o 
tell, such a block as will sustain a crushing weig ht o f 
about 18,200 lbs. to the cubic inch, a nd will have a l ife o f 1 

Cape Ann tho ugh nominally a promontory is practi­
cally an isl a nd It is about ten miles wide, and is 
formed by the projection to the northeast of a ridge 
of granitic rocks extending from near Dedham, Mass., 
until cut off by the sea, and extends about twelve miles 
from the general line of the shore. The internal 
a rea of Cape Ann is pretty deeply and evenly covered by 

fifteen or twenty years 
under heavy traffic in 
the streets of our large 
commercial cities. 

\\Then ,ve reflect that 
the two cities, New 
York and Broo k lyn, 
alone c.o nsume on an 
average from 15,000,000 

to 20,000,000 of blocks 
per year to keep their 
streets in proper condi­
tion, we are impressed 
with the importance of 
this industry for the 
entire country, and our 
curiosity being excited, 
we are at once possessed 
with a desire to know 

·-

the history of the little " ; · -... ~\ · '.. 
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Cape Ann on the coast ~ - ,.-;: ... ., I-.,.,. -j 
o f Massachusetts, one " · _. - - _ ~~ :.J-.... .. _ 
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our story. FIG. 1.-VI EW OF GRANITE QUARRY FROM THE BRIN K, 

Granite is a crystal­
line granular rock consisting, 111 its typical vari e ti es, 1 

of feldspar, mica and quartz, and is so named fro m 
the Latin gra11um, a grain, in a ll usio n t o its granu­
lar texture. A lar!le numbe r of o ther minera ls 
occur in granite, and ~upon t h e presence of these su p­
plementary minerals, the numero us varie t ies o f g ranite 
are founded. The most common accessor y co nstitue nt 
of granite is hornblende, a m ineral which ap pea rs t o 
replace to some extent the m ica, a nd thus ·p roduces 
a hornblendic or syenitic granite, so n am ed from 
Syene in upper E ygpt where the ex ten sive q uarries 
of this'type of rock were worked by t he an cient E g yp tians, 
and from which the o belisks were q u a rri ed. Man y 
students, however, restrict the term syeni te t o a g ranite 
from which the quarz has disappeared while th e mica has I 
been superseded by hornblende. The ho rnblendic vari­
eties are remarkably tough, rendering- them the most 
suitable as a road material. 

Gra11itite is a name applied to a variety of granite 
made up of orthoclase and quartz with m ore o r less 
plagioclase and a small proportion of mica. Th is fo rma­
tion is also durable as a road material. 

The granite of Cape Ann is designated in the govern­
ment geo logical reports as a grani tite, while some loca l 
petrographers claim that there are large areas of typical 
c;yenite, and that the name should be· hornblende bioti te 

glacial drift, but on the shore line, especially near the ex­
tremity of the promontory, the surface has been planed 
down by the erosive power of glacial ice and by the action 
of the sea in a post-glacial period, both when it was at 
its present level and when the shore was higher, so that 
large areas of granite are exposed and in fav o rable posi­
tion for quarrying. The quarries that interested us most 
were in the vicinity of Rockport, Lanesville and Pigeon 
Cove, villages located at the extreme point of the cape, 
a nd which are reached by rail from Boston. Near the 
first the Rockport Granite Co., of which Mr. F. E. Foster, 
is superintendent and Mr. Chas. E. Rogers, treasurer and 
gen eral manager, work extensive quarries and mine the 
rock , not only for paving but also for monument and 
building purposes. At the other places Mr. Charles 
Guidet owns a number of quarries which are worked 
under the supervision of Mr. L. A. Martin, and the entire 
o utput is employed for paving purposes, Mr. Guidet him­
self being a paving contrac to r in N e w York. 

Figs. 1 a nd 2 show the general and economic equip­
ment o f typical quarries, fro m which it will be seen that a 
number of steam derricks are employed for lifting the 
blocks and placing them on tram cars or wagons for 
transportation. The derricks are o perated by steam 
po wer, a portable hoisting engine being located at suit~­
b le position s for this purpose, from which the power 1s 
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transmit ted by ei ther ma nilla or wi re ropes which are at • 
tac hecl to the b lock to be m oved b y su itable clnmps or 
hooks. The e ntire area of the q uarry ill ustra ted in Fig. 1 

is a bout two ac res, and in p laces th e excavation has 
rea ched a d e pth o f fifty feet. T he rock in all t he quar-

five pounds of blasting p owd er, a nd exploded by an electric 
spark. Frequently it requi res th ree or four charges to 
accomplish the work, a s the hol es are not usually tamped, 
a better break, it is cla im ed , be ing o btained by repeated 
charges rather than by tamping,wh e n it wou ld require oniy 

one charge. The 
"' charg e is usual­

ly so placed that 
o ne end of the 
mass to be dis­
placed is free, as 
the rock seems 
to be h eld in its 
b ed und er enor-

FIG. 2.-SOUTH PIT OF ROCKPORT GRANITE CO, 'S QUARRY, SHOWING GENERAL STRU CTURE OF 
ROCK AND ECONOMIC EQUIPMENT OF THE PIT. 

mou s pressure, 
and a satisfa c­
tory fr a c t u r e 
cannot b e had if 
the entire mass 
is bound. So 
great is thi s 
normal pressure 
that a block on 
being released 
seems to ex­
pand, as it can­
not be replaced 
in its bed, being 
much too large 
f or the hole 
from whence it 
came. The blast 

ries is cut into irregular shapes by joint planes, which in 
most cases run in horizontal lines, but so metimes in a per­
pendicular direction (Fig. 3). Th e attitud e o f the joint 
planes to each other regulates the qua rrying of the rock 
in large or small masses as the case may b e. 

Besic_ies being cut up into irregular m asses by the 
joint planes, the quarried rocks of Cape Ann" ex hibit in an 
interesting manner the phenomenon of" rifting." By the 
term "rift" is indicated an incipient fracture in the rock 
which has not developed 
in the form of a joint 
plane, but along which 
the rock readily splits, 
a lthough no relation 
seems to exist between 
these incipient fractures 
and the joint planes. 
It is owing to these fea­
tures that the rocks of 
this region are so ser­
viceable to the quarry­
men. For convenience 
the quarrymen divide 
the rift lines into the 
"rift" and the "cut­
off" ; the most man if est 
of these is whatever di­
rection they term rift, 
and the economical 
quarrying of the rock 
with reference to the 
rifts and joints meas­
ures the skill of the 
quarry foreman. 

having d o ne its work, th e d etached portions are now 
cut u p b y h a nd in to blocks of a suitable size for 
handling. The fo rem an first lays off the dimensions 
and indicates the ri ft s with a chalk line . when a num­
ber of men with hand drills proceerl to cut a line of five­
eighths of a n inch holes (Fig. 4) to a depth of three inches 
and four to five inches a part. A r.)w of holes being com­
pleted across the mass. a wed ge is inserted in:each one, or 
rather ,: plug s and fea thers," as the quar rymen say, which 

Having studied the 
character and some of 
the peculiar traits of the 
rock of this region, we 
are now ready to follow 
the details of quarry 

FIG. 3.-JOINT PLANES, SHOWING CHANGE IN CHARACTER IN DEEPEST PARTS. 

work, and for this purpose we will go down into the 
pit (Fig. 4) among the workmen. The first work co n­
sists in starting from their original bed as large masses 
as. possible by blasting, and for this purpose steam 
dnlls are employed, with which a nest of three or four 
holes within a few inches of each other are drilled to the 
depth of from ten to eighteen feet, depending upon the 
depth of the seam. Each hole is then charged with twenty-

consist of a tapering steel plug and two steel ch eeks. 
These being in place, o ne of the men with a hammer of 
medium weight gives each wedge in succession a firm 
blow, and then a second , and usually by this time he has 
gone half way across th e block; wi t h the third blow the 
block has opened with a nearly straigh t fr acture. Masses 
of almost any size a re th us detached a nd in an incredibly 
short time. The dimensio ns to which the blocks are cut 
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in the quarry depend upon the size of the paving blocks 
which are to be made from them. Usually these are three 
feet wide and from three to six feet long and two and a 
half feet in depth. A day's work for one man in drilling 
wedge holes is usually 
from seventy-five to 150 

holes in a day, but oc­
casionally an expert will 
drill as many as 200. 

in their nature secretions from the g ranitic mass formed 
during the cooling process. 

As stated above, t he q uarry which we are visiting, 
near Pigeon Cove, covers an a rea o f about two acres, 

~~~ 
~ 

This work being ac­
complished, the fore­
man places a mark upon 
each block to indicate 
the direction of the rift 
as a guide to future 
cutting,when the blocks 
are removed by the 
derricks (Fig. 5) and 
transported upon wag­
ons to the cutting shed 
(Fig. 6), whither we 
will follow them pres­
ently. Frequently tht> 
quarrying continues to 
such depth that water 
veins are struck and it 
becomes necessary to 
provide powerful steam 
pumps and lines of hose 
and iron pipe for the 
purpose of lifting and 
discharging the water 
over the brink of the 
pit. Steam for the oper­
ation of the pump, drills 
and derricks is usually 
o b t a i n e d from the 
hoiler of the hoisting 
engine, but sometimes 

FIG. 4.-SPLITTING UP T HE ROCK BY HA ND AFTER TH E BLAST HAS DONE ITS WORK. 

special boilers are provided. The area of a quarry is 
frequently limited on one side by what t he quarry 
men term a "blue seam ," but which is known as a 
dike; in most cases these are perpen d icular veins 
from a few inches to a foot in width across t h e gran­
ite, and are generally composed of diabase or quartz 
porphyry. The dikes are in most part character-

but of irregular d epth . At th e t ime o f o ur visit four 
layers of thi ck gran ite had been quarried, and a fifth, 
with an area of about o ne acre and estimated to be 
thi r tee n feet thick, had been uncovered. and was being 
cut out. T he textu re of th e rock is said to improve with 
the depth , it being of a lighter color and firmer grain. 
The to p and bot tom su rfaces of the different layers are 

FIG. 5.-HOISTING THE BLOCKS FROM T H E QUAR RY. 

d iscolored to the depth of two 
o r th ree in ches, which is termed 
the '' sap portion." For cutting 
into paving blocks the sap is not 
re moved , as it is just as durable 
as th e o ther portions, but from 
stones d esigned for monuments 
or build ing purposes it is trimmed 
off. In thi s connection it is inter­
esting to r efer to the skill that 
mu st be exe rcised on the part of 
th e fo rema n in placing a blast 
for breakin g up the la rge masses, 
especially · in the quarries where 
t he rock is employed for monu­
m ent and b uilding purposes. The 
superinterdent of the Rockport 
G ra nite C o.'s q ua rries called our 
attention t o a mass that had been 
de tac hed , which he said would 
be wor t h $ 15 ,000 when prepared 
fo r market, but which could have 
been s poiled by a n injudicious 
placing of t h e blast. In the same 
q uarry we sa w another block 
just q uarried that was estimated 
to weigh 7,500 tons, being about 
six ty fee t lo ng, forty-five feet 

ized by clean parallel walls, and are supposed to be 
fissures which were filled with melted material injected 
from the earth's interior before the faulting which formed 
the joint planes took place. Besides the dikes proper, 
some of the quarries of this region are cut by numerous 
veins only two or three inches wide, which are probably 

wide and thirty- fi ve feet high. 
But t o return to the paving work . Our block, which 

has been re moved t o the cutting shed s (Fig. 6), is now 
d rill ed a nd split with wedges into sla bs by the cutter, in 
the same m a nner a s before d escribed . The slabs, which 
are about eighteen inches across and three or four feet 
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wide, are then laid on t he ground, wh e n th e workman 
traces a shallow chan nel across the middle with a chisel 
or a sharp edged hammer, and then with a heavy sledge 
breaks th e slab along the lin e of the tracing; this process 
continues until the s lab is broken up into paving bl ocks 

\ .A, 
·~ •··· 
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going a s far so uth as New Orleans. For a return cargo 
these vessels usually bring coal which they d isc harge at 
Bost o n or at the coast towns of t he vicinity. 

O u r block ha ving completed its voyage and been dis­
charged, o n some Ne w York wharf, for instanc.P, is then 

after a littl e whil e 

FIG. 6.-CUTTING SHED- SPLITTING AND TRIMMING TO STANDARD DIMENSION S. 

transferred, with its 
fe ll ows, in wagons, and 
stored along the curb 
of the street to he 
paved (Fig. 8), where it 
awaits t he advent of 
the pavers. A su itable 
fo un dat i o n h aving 
bee n prepa r ed and 
covered wi th a !aver of 
sand, th e pavers, place 
the blocks o ne by one 
in regular ro ws ac ross 
the street, when they 
are thoroughly tamped 
and brought to a level 
and the joints are filled 
with a grouting ma­
terial. Although our 
story is nearly com­
pleted, the real life 
work of the subject 
has only now begun, 
and although, at first 

of proper dimensions, the New York standard being 
three and a half to four and a half inches in width, from 
eight to twelve inches in length and seven to nine inches 
in depth. The blocks are then placed upon a stand, 
shown at the back of the shed, and trimmed with a square 
faced hammer, one deft blow being sufficient, usu a lly, to 
remove a large chip. The blocks are then thrown through 
the window to the back of the shed and are ready for 
shipment. A cutter usually gets out from 7 5 to 150 
blocks per day, and the price received for cutting is abou t I 
$23.00 per thousand. The cutters become very expert at 
the work and can trim 
a block in a remarkablv 
short time. Besides th~ 
regular quarry work in 
this locality, a number of 
cutters work independ­
ently of the contractors, 
and cut up the granite 
boulders and surface 
rocks which are found in 
all the regions and sell 
their products to the 
regular dealers. From 
the sheds the blocks are 
transported in wagons to 
the harbor and piled 
along the wharf or upon 
the sea wall to await 
shipment (Fig. 7). 

" 
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sight, it seems to occ upy a very ignoble position, being 
always under foot a nd subject to the ceaseless pounding 
of passing vehicles and animals, yet it contributes more 
largely to human comfort as a road material than the 
stones that enter into the construction of imposing build­
ings, or those which mark the resting places of the dead, 
or compose the monuments to heroes. Granite makes a 
comparatively smooth pavement, is easily kept clean, and 
although noisy and sometimes slippery in wet weather, 
it is, as before stated 1 very durable, provided the blocks 
are of proper texture and care has been exercised to pre-

As no natural harbor 
exists on this rock bo~nd 
coast, it has been neces­
sary to build break­
waters to provide a safe 
haven for the vessels. 
These harbors belong to 
private owners, and have 
been built at great ex­
pense. The sea wall con­
sists of a riprap com­
posed of refuse material 

FIG. 7.-BREAKWATER AND HARBOR NEAR PIGEON COVE, WHENCE THE BLOCKS ARE SHIPPED. 

from the quarries, and is necessarily very high, as the vent the placing of blocks from different quarries in the 
waves on the coast at times reach an enormous height. same section. In case these precautions are not observed, 
These harbors provide for vessels drawing about twelve I unsatisfactory results will follow, for the blocks will wear 
feet of water at low tide, and these being laid alongside unevenly and produce a rough surface. 
the wharf as shown, are loaded by means of chutes or by It must not be inferred from the above, that granite 
buckets operated by derricks. About 50,000 blocks con- for paving purposes is quarried only on Cape Ann, for 
sti_tute the ordinary. lo~d fo: a schooner, and _they are 

I 
this industry is extensively condu~ted i_n ot~er localities 

shipped to all the pnnc1pal cities on the Atlantic Coast, throughout New England_, but chiefly 1n Qumcy, Mass., 
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and on Rockland, Fox, Deer and Hurricane Islands off 
the coast of Maine. The quality of the blocks varies 
with the different localities, but it is claimed that there 
is no paving quarried superior to that found on Cape 
Ann. 

Our story proper is concluded, but there is much of 
interest both physical and commercial that clusters 

d u e to the relative lightness of the plants, and in a large 
meas u re throug h the pull which the deep currents are able 
to make o n the ex tended fronds of the seaweed; thus in 
time the pebble is d etached from its ancient fastenings and 
is broug ht into t he mill of th e surf when it is separated 
from t he p la nt tha t b ro ught it ashore, and is rolled about 
the beach unt il worn o ut o r becomes impounded in some 

beach pocket. 
Another portion of 

pebble material consists 
of blocks of granite 
which have been rup­
tured from the cliffs by 
the action of the waves 
a nd frost, but a good 
man y o f the small beach 
pockets, especially-in the 
vicinity of Halibut 
P oint, are almost entire­
ly composed of rounded 
waste from the quarries, 
o r from angular stones 
which have been dis­
charged into the sea 
from excavations made 
in the headlands around 
the ca pe by parties ex­
ploring for suitable 
quarry stone. 

FIG. 8. -FINAL STAGE-PLACING THE BLOCKS IN THEIR LITTLE BED. 

Still another source 
o f supply is found in 
the riprap of which the 

about the region from whence our paving block was quar- break wa ters are composed. The pebbles formed from 
ried and upon which we may dwell with profit. The quarry stones are te rmed a rtificial pebbles and are 
first relates to dikes, of which th ere are more than 360 in read ily d isti ng uished by t he eye from those formed 
the Cape An n region, and of which we have before in t h e na tu ra l way o f material broken from the 
spoken. Their formation and the peculiar manner in cl iffs, or fro m d eep sea d eposits, as the former usually 
which they cu t the granite is strikingly illustrated in F ig. retai n a bl ue gray hue of th e ordinary quarry stones, 
9. The presence of th ese dykes has much to do with the wh ile th e la tter a re generally discolored by decay. The 
contour of the rocky shore, for, being generally of a softer rate of wear which t h e surges produce on the angular 
material than the granite. they yield to the erosive actio n masses fro m th e qua rries is very considerable, and it only 
of the sea w hich fo rm s chasms or sea caves in t he d irec- 1 requires th e exposure of a single year to the full beating 
tion in which the lines of weakness extend. In sec tio ns of t he w,wes t o p rod uce a considerable rounding of the 
where the dykes are not nu merous, and t he origi nal mass, w hile in te n years a large block will wear away to 
inclination of the shore toward the sea is not abrupt, the the fa mili a r form of a b ea ch pebble. 
effect of the marine ac t ion is not very appare nt (F ig. 10), O ther inte resting fea tures o f this region are the evi­
as the surges slip up over t he slope and expend thei r en- d ences-consisting of the scouring action of the waves 
ergy in lifting the mass of.------------------------------------ - - ---, 
water above the base. 

The cost of Cape An n is 
cut at frequent intervals with 
small fiord-like embayments, 
and these bays afford a place 
of deposit for the materials 
derived from marine action. 
Much of this beach accumu­
lation is composed only of 
pebbles or boulders measur­
ing from two inches to two 
feet in diameter, the mud 
produced by the wearing of 
the pebbles on the beach 
having been drawn away 
into the depths of the sea 
by the undertow. These ,~._...,;:.;.....i..., 

9) I 

~ F- :---· 

pebbles are often thoroughly , ./, 
polished by marine action, !___ __ ---"c::.._-~L:..---__;_f:::!i.::L._.:t.L5.. __ .....:::::.......,.~~..i..:::::..:~~'------':..-.::::::::......::::::::::231,._~...:::..1::...~...-.1111 
and when of suitable size 
and shape-from ::.ix to ten 
inches-are frequently collected by the inhabi tants wh o 
build them into garden walls, or place the more o rn ame nt­
al stones along their walks, or build them into ornam enta l 
towers which answer fo r gate posts. The material fro m 
which the pebbles are rolled consists in part of g lacial 
detritus in the form of small boulders lying upon the sea 
floor, but which have been detached from their beds and 
transported within the area of wave action by the growth 
of seaweed upon their upper surfaces. This action of the 
sea weed is brougl}t about partl,Y by the impulse to float 

FIG. 9.-DIKES CUTTING GRANITE. 

a nd the indentations which they have produced on the 
bed rocks- that the sea h as stood in ages past at success­
ive level s above its present tide mark to the height of 150 

ft. , and al so that it h as retreated to a still lower level; and 
th e re a re no w evide nces- consisting of submerged forests 
- that the coast line is gradually sinking. While these are 
interesting fea tures we cannot dwell upon them, and must 
refer the read er to the N inth Annual Report of the U.S. 
Geo logical Survey for further physical features. 

\Ve now turn to a more practical feature and one 
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which is destined to work considerable change in the 
character of the extreme coast lin e and in the b nsiness of 
the locality. \Ve refer to the extensive breakwater now 
being constructed by the government near Rockport, and 
which when completed will provide one of the largest 
harbors of refuge on th e Atlantic Coast. The breakwater 
is located some distance from th e shore and extends from 
Straitsmouth Is la nd towards Andrews Point. The wall is 
being built of granite which is furnished by the Rockport 
Granite Co. and the Pigeon Hill Gra nite Co. The foun­
dation will be o f riprap, but from near the surface 
a solid sea wall will rise sufficie nt ly high to protect 
the harbor from wave action, and into which coasting 

~ 

~~-~£~~~~==--'-
-~-~~-~~ 

New Electric llailw a_v al ~cw Haven. 

The city of New Haven was for a long time one of the 
few cities in this country ha ving a population of over 
20,000 which had not installed an e lectric railway, but two 
are now in operation in that city, viz., the Morri s Cove 
Electric Railway and the New Haven ... ~ West H aven Elec­
tric Railway. The latter, which is the larger, has now fif­
teen cars equipped with electric motors, and the entire 
line, with the excep tion of a s mall branch, is now being 
operated by electric power. 

This railway extends a distance of about four and a 
half miles from the centre of the city through West Haven 

to Savin R ock, a popular 
shore re sort. There is also 
a branch of three quarters 
of a mfle in length to City 
Point also operated by elec­
tric motors. 

FIG. 10 -SEA SHORE NEAR PIGEON COVE, SHOWING THE EFFECT OF WAVE ACTION. 

The line is double track, 
and is laid throughout, ex­
cept at curves, with a sixty 
pound T rail, furnished by 
the Johnson Co., of Johns­
town, Pa. The curves are 
laid with sixty pound, 
grooved, girder rails. On 
those streets where block 
pavement is in use chairs 
are employed to support 
the rail; elsewhere it is 
spiked directly to the ties. 
The latter are 6 X 6 ins. X 7 
ft. in size and are spaced 
three feet between centres. 
On part of the road within 

vessels can take refuge . during storms. The mate­
rial is transported from the quarries near by on tram 
cars. A deep cut having an arched bridge leads out 
from the quarry, so that it is not necessary to hoist 
the rock except to place it upon the ca rs which des­
cend by gravity and deliver their loads direc tly upon 
dumping scows which are towed into position by tugs, 
and discharge their contents upon the line of work. This 
breakwater when completed will enclose 1,664 acres of 
good anchorage which, it is estimated, will accommodate 
5500, vessels. The entrances will be located so that 
vessels can enter or leave with the wind from any point 
of the compass. 

The importance of this work can be readily seen in 
the fact that from 78,000 to roo,ooo vessels pass this point 
annually. 

This illustrates another way in which granite is util­
ized and made to minister to human progress and human 
comfort, and, as in the case of coal, emphasizes the wise 
provision made by the Creator in ages past for the present 
comfort of man. 

FIG. 11.-STEAM DRILL AND OTHER TOOLS EMPLOYED FOR 
CUTTING GRANITE. 

COMPRESSED air delivered from a flexible hose wit h a 
~mall_ nozzle at a pressure of fifty pounds to the square 
inch ts very effective in cleaning plush cushions. It is so 
used on the Union Pacific Co.'s road. 

the city the track is also supported on a layer of concrete. 
For bonds galvanized iron is used, fastened through the 
lower flange of the rail by wedges and then riveted. 

The power station is at about th e centre of the line, 
and is located on West River very near New Haven Bay, so 
that fuel can be brought by boat to within a few hundred 
feet of the boilers, and plenty of water is availab le for 
condensing purposes. The boiler room is 28 ft. 9 ins. X 72 
ft., and contains three Manning upright boilers manufact­
ured by the Bigelow company o f New Haven. The 
principal dimensio ns of these boilers are as follows: Di­
ameter of shell, 56 ins.; diameter of firebox, 60 ins.; water 
leg outside, 72 ins.; number of tubes, 152; height of 
boiler, 18 ft. ; the pressure in use, 150 lbs. This room also 
contains a Deane feed pump and condenser, a National 
feed water heater and Lowcock economizer. At present a 
forced draught is employed, produced by a G. C. Haw­
kins fan driven by a five horse power \Vestinghouse en­
gine. The engines a re at present running non condensing. 

The generator room is 31 X 72 ft., and contains room 
for 1,000 H. P. of engines. The engines at present in posi­
tion are three in number, and were furnished by \Vesting­
house, Church, Kerr & Co. They are compound, with 
cylinder dimensions 13 X 22 X 13, and each is directly 
connected to a Westinghouse multipolar, 180 H. P. gener­
a tor. The switch board is one o f the open frame type, 
and is supplied with station appliances manufactured by 
the Westinghouse Electric & Manufacturing Co. 

Part of the old rolling stock of the company now 
se rves as trailers, and part has been fitted with electrical 
apparatus. The new cars are especially handsome, and 
are from the works of the Newburyport Car Manufactur­
ing Co., o f Newburyport, Mass. The motors were built 
by the Short Electric Rail way Co., are of the single re­
duction pattern, horizontal split, and have shown excel­
lent results in practice. The line has frequently to carry 
large crowds on holidays, and a car crowded and propelled 
by one motor has frequently drawn a crowded trail car. 

The erection of the overhead line was done by the 
company themselves, and span wire construction is used 
throughout. The line is divided into three sections. The 
feed wires were supplied by the Simplex Electric Co., and 
the trolley wire by Wallace & Son, of New York. The 

• 
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poles within the city limits are of iron, and outside of 
wood. The manufacturers of the iron poles were the \Val­
worth Manufacturing Co. 

On Labo'r Day the company, with fifteen motor cars 
and seven trail cars, carried 21,000 passengers. 

The }<'frst Trolley Road in New York . 

The first electric rail way to be put in operation in 
New York City was on September 18, when ten cars 
belonging to the Union Railway Co. were put in service 
between 134th Street and Fordham. The event called 
out a large crowd of observers who made many favorable 
comments on the handsome cars and the change of 
motive power. Since that date a second division, that 
running out Boston Road to West Farms, has been put in 
operation, and on September 2 5 the cars crossed Harlem 
River, and started making regular trips from the southern 
terminus of the road at 128th Street and Third Avenue. 

The line of this railway extends for a con­
siderable distance under the structure of the Suburban 
Elevated Railway and the engineers wisely concluded to 
use this for the support of the trolley wires. The method 
adopted where the lower girders are within reach o f the 
trolley pole, and the appearance of the system are shown in 
Fig. 1. An inverted wooden trough, which contains the 
trolley wire, is bolted to the cross braces of the structure, 
as shown, the trolley insulators being of a special type 
and secured by bolts to the trough. At points on the 

FIG. 1.-M El HOD OF ATTACHING TROLLEY WIRE TO ELEVATED 
STRUCTURE-UNION RAILWAY CO. 

line where the height of the elevated I 
track above the street does not admit of 

1 

this construction, ordinary span wires 
are employed, supported on the side 
posts of the elevated railway. Two great 
advantages of this method are that there 
are no added obstructions to the street, 
and that the danger of crosses and 
grounds from falling telephone, tele­
graph or other wires is entirely elimi­
nated. 

The cars of the Union Railway Co. 
are especially worthy of mention on ac­
count of their substantial and handsome 
appearance. The bodies are eighteen 
feet in length and were built by the St. 
Louis Car Co. There are six high win­
dows on each side and the name of the 
company appears in gold on the main 
panel which is painted a Munich red 
with silver striping. The car number is in English 
vermilion shaded with yellow and orange, and is on the 
cove panel, while this panel and the rest of the exterior is 
a cream with chrome green decorations. The interior of 
the car is finished in cherry,with brass trimmings through-

out and ceiling of birdseye maple, natural fi nish a nd vin e 
decorations. There are bevel g lass wi nd ows at each end, 
and the car is lighted wi th four in te ri o r elect r ic lamps, 
and carries an electric headligh t. A Meake r fare regis-

FIG. 3 - INTERIOR OF CAR- UNION RAILWAY CO. 

ter, Lieb trolley stand an d ratche t brake handle com­
p lete t h e equipment of the car bod y. 

T he trucks a re of t he Peckh a m ra dia l g ear type and 
carry two Thomson-Hou ston \V. P . m oto rs of twenty or 
thir ty horse power each . T ho mson-Hous ton lightning 
arresters and type D con t ro ller a re a lso u sed . 

The entire equipm ent was ins ta lled u nder the direc­
tion of L. H. McIntire, chief e ngi neer o f the co mpany. 
Fu rther detai ls in regard to th e road, a nd full par ticulars 
of the power s t a tion, were publi shed in our last issue. 

The Bttda=Pesth Convention Postponed. 

The Annual Convent ion of the Interna tional Street 
Railway Associat io n, wh ich was to have occurred a t Buda­
Pesth during Septem ber has been postpo ned on account 
of t he cholera. The m eet ing will proba bly be held at 
Buda-Pesth, during th e month of May, 1893. 

THE prospect is that the E ng in eering C ongr ess, which 
is to be held in Chicago in 1893, under the a usp ices of the 
World's Congress Auxiliary, will he a gath eri ng ot very 
great scientific importance. O f the $ 15,000 estimated to 
be necessary for its expenses, $ 10,000 have been raised. 
Many of the most prominent engineers o f t he world have 

------- --------t 

r1 
FIG. 2.-ELECTRI C CAR- UNION RAILWAY CO. 

accepted memberships o n the Advisory Council, among 
whom may be mentioned Will ia m H. Maw and James 
Dredge of t h e London Engineering; Don F ernandez Lea_!, 
president of the Mexican Socie ty of E ngineers & Archi­
tects; Sir C. S. Gowzski of Canada, a nd o the rs . 
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DELEGATES AND OTHERS IN ATTENDANCE AT THE TENTH ANNUAL MEETING OF THE NEW YORK STATE 
STREET RAILWAY ASSOCIATION. 

Tenth Annual Convention of the Street Railway 
Association of the State of New York. 

The Tenth Annual Meeting of the Street Railway 
Association of the State of New York was convened at the 
United States Hotel, Saratoga Springs, at twelve o'clock, 
September 20, 1892, Mr.John N. Beckley, of Rochester, 
president of the Association, in the chair. 

The following delegates from railway companies were 
present: John W. McNamara, president Albany Railway, 
Albany, N. Y.; Daniel F. Lewis, president Brooklyn City , 
Railroad Co.,Brooklyn, N. Y.; W. J. Richardson, secretary 
Atlantic Avenue Railroad Co., Brooklyn, N. Y.; James A. 
Powers, superintendent Glens Falls Electric Railway, Glens 
Falls, N. Y.; John N. Beckley, president, and Charles J. I 
Bissell, counsel Rochester Railway Co., Rochester, N. Y.; 
Charles Cleminshaw president, and Charles H. Smith 
superintendent Troy & Lansingburgh Railroad Co., Troy, 
N.Y. 

The technical press was represented by James H. 
McGraw and C. B. Fairchild, STREET RAILWAY JOURNAL. 
M. J. Sullivan and E. S. Reynolds, Street Railway Gazette, 
Chicago; F. L. Kenfield, Street Railway Review, Chicago; 
N. D. Webster, Electrical World, New York; T. C. Martin, I 
Electrical Engineer, New York, and T. R. Taltavall, Street I 
Railway News, New York. 

There were also present, H. C. Evans, Johnson Co., 
Johnstown, Pa.; J. A. Hanna, McGuire Manufacturing 
Co., Chicago, Ill. ; W. F. D. Crane, H. W. Johns Manu-
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facturing Co., New York; D. W. Pugh, John Stephenson 
Co., Limited, New York ; Elmer P. Morris, W. J. Clark, A. 
Lewis and Prof. Feary, General Electric Co.; W. H. De­
laney, Royaline Manufacturing Co., New York; W. S. Sil­
ver, Graduated Car Spring Co., F. D. Russell and E. 
Packer, Rochester Car Wheel Co., Rochester, N. Y. ; C. S. 
Merrill, Engineering Equipment Co., New York; G. N. 

McKibben, Reed & McKibben, New York; J. E. Wallace, 
Smith & Wallace, Boston; A. R. Cook, Q. & C. Co., Chi­
cago; J. F. Ostrom, Pennsylvania Steel Co., New York; 
Frank R. Ford, Short Electric Railway Co., Cleveland, 
0. ; Willard S. Brown, American Casualty & Insurance 
Co., New York; John Patterson, Taylor Truck Co., Troy, 
N. Y. ; Frank A. Magee, The E. S. Greeley & Co., New 
York; J. H. Jones, of the J. M. Jones' Sons Co., West 
Troy, and Louis Pfingst, Boston. 

The first business was the address of the president, 
which was as follows: 

ADDRESS OF THE PRESIDENT. 
The Street Railway Association of the State of New York: 

GENTLEMEN :-The past year has been without special incident, so 
far as the street railroad interests of the state are concerned. I shall 
take your time but a few moments in giving a brief summary of the 
record of the year, and in calling your attention to a few practical 
matters. 

Many members of the Association feared that the street railroad 
interests would be subjected to uncalled for attacks on the part of the 
legislature at its late session, and much apprehension was felt that un­
just and hostile legislation might be successful in impairing the value 
and usefulness of street railroad properties throughout the state. The 
Executive Committee oi this Association took early action looking to 
the protection of our common interests. The report of the work done 
by the committee in this regard, will, I am sure meet your approval. 
The success which has attended the efforts put forth is evident to every 
member of the Association. No bill striking street railroad interests, 
and no bill which injuriously affected street railroad interests, became 
a law. The obligation of protecting the properties which we are called 
upon to manage against adverse and iniquitous legislation is lost sight 
of. Certain of our brethren seem to rely upon the success of efforts 
which they trust will be _put forth by others who, perhaps. have no 
larger interests to protect than have they. 

The most important function of a state street railroad association 
is to furnish information to the members of the legislature as to the 
needs of street railroad companies, and to combat before legislative 
committees, and in personal intercourse with senators and assembly­
men the erroneous propositions which are often advanced without ade­
quate knowledge of the condition of things. A great majority of the 
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members of our legislature are honest men, who, when informed as to 
the facts will act intelligently without injury to any l~itimate industry 
or business: There always has been and there always will be others 
in every legislative body, who take advantage of every opportunity 
which ingenuity can suggest, to strike corporations by the medium ol 
unjust and hostile legislation. Thus far, the street railroad com panies 
of the state have not been injured by unwise or dishonest legislation. 
But immunity cannot always be secured, except as the result of diligent 
and intelligent effort on the part of the street railroad companies them­
selves. A fair and intelljgent presentation of the facts as they exist, 
made at the proper time, I believe, will always protect the interests 
with which we are identified ; but such presentation ought to be made 
by the representative of this Association, and such representative ought 
to stand for every street railroad corporation in the state. 

I trust the time will very soon come when every street railroad 
company in this commonwealth will not only have its name enrolled 
on the books of this Association, but will be as well an active, earnest 
and enthusiastic member. Our interests are common ; our efforts 
should be united. 

During the past year much progress has been made in the educa­
tion of the people of the larger cities of the state upon the subject o f 
the " trolley system" of propelling street cars. Even in the city of 
New York, where a year ago it seemed electric cars could never be op­
erated because of the intense and unreasonable prejudice of the people, 
franchises are now being obtained, and there is every reason to believe 
that the old fashioned, slow moving and nuisance-causing horse car 
system of that great and prosperous city will soon give plac~ on all the 
lines to the modern systems of propulsion by eiectricity or cable. 

Our Brooklyn friends have carried on their campaign of education 
with skill and unceasing effort, and the complete success of such effort 
seems now to be assured. So, throughout the state, until as error, ig­
norance and hostile interests are cleared away, the people of every 
community are coming to realize that they live in the last decade, and 
not in the middle of the nineteenth century. The improvements 
which have been made in electric and cable railroad appliances, ma­
chinery and construction, may be said to have kept pace with the de­
mand for the same. The electric motor uf to-day represents a great 
advance over the electric motor of last year , and the cable roads under 
construction in the city of New York represent the cable system a t its 
best. · 

We shall have the pleasure and the honor to-day of listening to 
papers from two gentle men , each of whom is in the front rank of his 
profession, and from them we shall learn what science, skill and ex­
perience have done in perfecting the two systems of street car propul­
sion, which are doing so much to make life the more worth living in 
the cities of our state. 

Street railroad men are learning that in the management of ou r 
properties it pays to be liberal. I do not mean that it is wise to be 
extravagant, or reckless, or improvident in the management of such 
properties, but that a broad and progressive policy, which furnishes to 
the people increased facilities for travel, adds to the net income to be 
derived from the operation of street railroads. The public, as most of 
us have come to know, are quick to appreciate improvements made,and 
as quick to respond with their nickels to the effort of a company to in­
telligently and efficiently serve them. 

It seems to me wise, and in accordance with the best business 
principles, to keep a little in advance of the reasonable demands of the 
people with reference to improvements, additions a nd extensions. I 
do not mean that a company should heed the request or demand of a 
100 families to extend a line where it will require I ,ooo families to sup­
port that line when extended. But constructing an extension some­
what, perhaps, in adva nce of the time when such an extension will pay 
operating expenses, is, in my opinion , as a rule ~ the wise thing for a 
railroad company to do. The same principle obtains as to the number 
of cars to be run on each line, and as to other improvements a nd bet­
terments of the system. We depend upon the people for our patron­
age, and every street railroad man knows that a good feeling on the 
part of the people towards the company which serves them adds to the 
receipts of the line, makes it easier to obtain needed concessions from 
city governments as well as from individuals, and prevents the grantirg 
of franchises on parallel lines to competing companies where perhaps, 
only one line can be made a commercial success. 

While upon this subject of liberality of treatment on the part of 
railroad companies I desire to call your attention to the advisabi lity, 
from a business standpoint, of adopting, whenever local conditions 
will warrant, a transfer system. It seems to railroad companies who 
now obtain two fares from passengers who desire to go ftom one part 
of the city to another by means of the cars on two lines, that the in­
come of the company must necessarily be decreased if passengers are 
carried for a single fare of five cents. 

After a careful study of this whole question, we decided at Roches­
ter to introduce a transfer system under which a passenger can ride 
from any point in that city reached by the lines, of the Rochester Rail­
way Co., to any other point reached by said lines for a single fare. We 
commenced giving transfers on this plan on October 5, last. We pro­
vided reasonable restrictiuns and necessary conditions. The experi 
ment has proved an undoubted success, not only from the standpoint 
of the passenger, but from the point of view of the company as well. 
There is no question that the receipts of the company have been mate­
rially increased by the adoption and use of the transfer system. Per­
haps the location of lines and other local conditions prevailing in other 
cities of the state may prevent the successful introduction of a transfer 
system. But I thought it might be of interest to members of the As­
sociation to know of the pronounced financial success of the undertak­
ing, so far as Rochester Railway Co. is concerned. 

Until March I, the conductors and motormen of the Rochester 
Railway Co. were paid the same wages as were formerly paid to con-

ductors and drivers of horse cars. We very soon found after commenc­
ing- operating electric cars that we required men of higher capacity to 
perform the duties of motorman and conductor than seemed to be nec­
essary with the old system. It seemed to us that as the duties of the 
the positions which the men held under the new svstem were more on­
erous an,j exacting, and as it required more judgment and skill to prop­
erly handle electric cars, that the men should be paid a somewhat 
higher compensation than they had before received. Therefore, the 
company, before the men themselves made any request for an increase 
of.wages, advanced such wages. The action of the company. of course, 
gave great satisfaction to the men, and the result has been very benefi­
cial, so far as the COf!M)any itself is concerned. It has been found that 
while the item "wag'!!!; of employes" has been materially increased 
th e cost of operating the road per mile has in fact been diminished. 
This is accounted for by the fact that the men are more attentive to 
duty than before, and more careful in the handling of cars, by the 
greater fre ed om lrom accidents, and by the material lessening in the 
cost of maintenance. 

I am satisfied that the management of many street railroad cor· 
porations, where electricity is the motive power, have not as yet given 
sufficient attention to the thorough instruction of their motormen as 
well as conductors , as to the function of each part of the motor, and as 
to the proper thing to be done by the motorman and conductor when 
trouble deve lops while the car is in service on the line. 

Some weeks since I had occasion, while riding on an electric car 
in a city of another state, to ask the motorman some questions about 
the motors he was running. I found he did not know whether the 
motors were Thomson-Houston, Westinghouse, Edison or Short. He 
d d not know whether they were double or single reduction. He did 
not even know whether he had under his car body one or two motors. 
I asked hjm what he did in case he had any trouble on the line? He 
said." If the motor don't work I wait until another car comes along 
and pushes me in." I found that this motorman had been for nearly 
nine months in regular service as motorman in that city. This motor­
man knew enough to turn on and turn off the current, and to set and 
loosen the brake. This, of course, is an extreme case, but it illustrates 
a principle. My own judgment is, based upon some experience, that 
too much pains cannot be taken to thoroughly instruct the motorman 
as well as the conductor, so that each will know the cause of trouble 
when trouble develops in either of the motors in service. 

The plan the company with which I am connected has adopted, is 
t o select from among the motormen one of the men who is pronounced 
by the master mechanic, the electrician and the superintendent, the 
best posted as to the construction and use of a motor, and make such 
man, for the time being, instructor of motormen on cars in actual ser· 
vice. This instructor rides with motorman after motorman, observes 
the mam,er in which he handles his car under all conditions and gives 
detailed instructions as to exactly what to do whenever trouble of the 
usual sort develops. The instructor spends from half a day to three 
days with each man until he pronounces him in every way qualified to 
run a car on every portion of the line, and to do that which needs to be 
done when trouble develops. 

I might call your attention to many other matters of practical 
interest if occasion seemed to call for further statement. It is, per­
haps, presuming in me to say what I have said, addressing as I am 
many who have had more experience than I. My only object in call· 
ing your attention to the matters I have referred to, is to make some 
suggestions which may be of value to some who have had less experi­
ence than I have, brief and limited though that expuience may be. 

JOHN N. BECKLEY, President. 

The secretary then read the report of the executive 
committee. as follows : 

REPORT OF EXECUTIVE COMMITTEE. 

To the Strett Railway Association of the State of New York: 
GENTLEM EN :-Your Executive Committee respectfully submits the 

foll owing report: 
MEMBKRSHIP. 

At the last annual meeting of the Association, the by-laws were 
amended so as to provide, by nominal fees, for the admission to mem­
bership of all operating street surface railway companies in the state. 
Pursuant to this action, two invitations were sent during the year to all 
street railway companies not members, to join the Association. The 
first was sent immediately after the annual meeting in connection with 
the circulation of the address of the president and the report of the 
special committee on electric motive power for street surface rail­
ways ; the second invitation was sent later in the year, accompani_ed 
with a printed copy of the annual report. As a result, five compames 
are mem bers in the second class. 

The Christopher & Tenth Street Railroad Co. having been leased 
by the Central Cross Town Railroad Co., the membership of the 
former has lapsed. 

The trend of the times is towards consolidation, There was a 
time when we had over one-third more members than now. By lease 
a nd purchase by existing members, the number has gradually _been 
reduced, until now, in the first class, there are but twenty companies. 

It is believed by your committee that our annual social dinner is 
an essential element of the success and good fellowship which exists 
between the officers and members. We furthur believe that the Asso­
ciation should provide for this (as it has done at times, but not with 
regularity) and not depend therefor on individuals interested in its 
welfare. 

The balance in the treasury has gradually reached the point when 
prudence and wise financiering suggest that ample provis_io~ be made 
for the future. Considering the efficiency of the Assoc1auon as an 
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organization , and the work accomplished by it eve ry year-especially 
before the legislature of the state-the judgment of the executi ve com­
mittee is that the annual dues of members in the first class should be 
fixed at $50 ; and we submit for your consideration an amendment to 
Article XV. of the by-laws, substituting the word " fifty " for the word 
"thirty-five." The adoption of this provision would place the Asso­
ciation on a sure financial basis for years to come, consid ering its 
present running expenses, and a t the sa me time provid e for the cost of 
its social entertainments at uur annual ga therings , The counsel e m­
ployed by the Association is present, and will re port as to the wo rk 
done and results accomplished a t the last session of the legislature. 

SPECIAL REPORTS. 

The money comes into the treasury of a street railway company In 
such very small sums and goes out in such correspondingly large 
amounts that it behooves us to see that the operating expenses a re re­
duced to the lowest minimum. Inventive genius is ve ry active, espe­
cially with electrical devices, and whatever tends to increase the ac­
commodation of passengers, improve the service, and, at the same 
time, reduce the cost, must necessarily 1:Je welcomed by us; for they 
are the declared objects for which the Association was organized 

T1vo special reports were, therefore, provided on subjects of vita l 
concern to the street railway business. The titles are: "Recent Im­
provements in Cable Traction," and" Recent Improvements in Elec­
tric Traction ; " both subjects to be treated by men than who m none 
are better able to prepare papers thereon. 

Cable power has been with us for some time, but on a small scale 
comparatively with the systemi; which it was believed would be in op­
operation before this meeting. The undertaking both on the Broadway 
and Third Avenue lines has been so extensive that it has been impossi­
ble to get the roads in operation. Much, therefore, that would have 
tended to make the report on the first subject of unusual interest has 
been denied the committee, so that the request has quite recently 
been made that the presentation of this report be deferred until the 
next annual meeting. 

Electricity has been booming in this state since we last met. 
Brooklyn, fortunately for its citizens, will soon be blessed with the 
overhead system on a scale nowhere equaled in the world, the very 
best construction both for track and overhead work having been 
adopted throughout the city. When fully developed to successful op­
eration in that city the system will bring about the condition of things 
throughout the country by the substitution of electricity for horses, set 
forth in the advertisement of a famous patent medicine, of which it is 
declared the "children cry for it." 

Already some of the leading dailies of New York City are begin­
ning to change their hitherto insane abuse of the so called "deadly 
trolley" that has never yet killed even one human being ; and they 
will soon be tumbling over one another in their enthusiastic advocacy 
of a system regarding which they have finally decided to learn some­
thing, and no longer to depend upon their imagination for their facts. 

Whatever recent improvements with manifest merit have been 
made in the electric system, will be hailed with delight by those inter­
ested in this form of motive power. 

COMMUNITY OF INTEREST. 

For the first time in several years, there has been no "strike" on 
any surface street railway in the State. In the light of the year's 
experience, the report of your committee at the last meeting is 
prophetic, for the time has indeed come, of which that committee said, 
"all matters of difference which may, and inevitably must, from time 
to time, arise between employer and employee, will be adjusted 
amicably by the parties interested." The time has at last come 
when their community of interest is not only recognized, but appre­
ciated. by both the employer and the employed in the street railway 
business. 

THE OUTLOOK, 

As we look out upon the future, our business prospects were 
never better. At peace with all the world, our people, for the most 
part, are contented and happy, because they are prosperous, and with 
the enlightenment of the press as to the new motive power to cheer 
us, the outlook is good for the nation, the state and the business with 
which we are. so intimately associated. 

Respectfully submitted, 
DANIEL F. LEWIS, 
JOHN N. BECKLEY, 
CHAS. CLEM I NS HAW, 
W. ]. RICHARDSON. 

Executive Committee, 

The treasurer's report was read, and showed during 
the year: 

Receipts .................................. $945. 66 
Exper.ses........... . . . . . . . . . . . . . . . . . . . . . . 918. 17 

pa nies of t he state, and other corporate bodies. Mr. Bis­
sell stated tha t t he result of his experi e nce was, that he 
believed that th e great majority of the members of the 
leg islature were honest and straightforward, and needed 
only to ha ve m a tters presented to them in a logica l and 
open mann e r to properl y appreciate the right side of a ny 
questio n and vo te accordi ngly. fi e believed that there 
was but a ve ry small mi nority, in either house, whose 
votes could be influ enced by a ny other means. 

Mr. J. W. McNamara, of Albany, fo llowed by a state­
ment to the sa me effec t, wh ich was seconded by Mr. Pow­
ers, o f Gle ns Falls, as a lso Mr. W. J. Clark, of the General 
Elec tric Co., the la tt er statement referring to the legisla­
ture of Ohio. 

Mr. D. F . L e wis, of Brookl yn, then called attention 
to the fa c; t th a t much m ore effective work could be done 
in this direction if th e sma ller compa nies in the state 
could be brought into mem bersh ip in the Association, the 
dues in such cases being merely no minal , a nd suggested 
that the supply men present could be instrumental in 
bringing the matter of jo ining th e Association before the 
smaller companies in the state in the course of t hei r busi­
ness calls upon them. 

Mr. J. F. Ostrom, of th e P e nnsylvania Steel Co., o n 
behalf of the supply men present, said that he believed 
he could say that they would be willing to use their b est 
endea vors in this direction. This was endorsed by Mr. 
W. _I. Clark. The result was that during a brief recess of 
the Association a meeting of the supply men was held, of 
which Major Evans was chairman, and a committee ap­
pointed to report measures for the formation of a mate­
rial men's association as an auxiliary to the state Asso­
ciation to secure this end. The committee consisted of 
Messrs. J. F. Ostrom, W. J. Clark and J. H. McGraw. 

Later in the day another meeting was held, and a 
permanent organization effected, as noted belo w. 

Following the remarks of Mr. Bissell, the next busi ­
ness was the report of the committee on "Recent Im­
provements in Electric Traction." 

The report was read by Mr. McIntire, as follows: 

REPORT OF COMMITTEE ON RECENT IMPROVEMENTS IN ELECTRIC: 
TRACTION, 

BY L. H. McINTIRE. 

The Street Railway A.ssociatz'on of the State of New York : 
GENTLEMEN :-We understand that anything which tends to an 

increase of reliability or economy of operation of an electric railway is 
an improvement ; and it is with the intention of bringing before you in 
a brief manner the results of my experience and observation during the 
past year upon these points that this article has been written. 

As you, of course, know, electric systems as first constructed were 
built on altogether toQ light a plan, and the increasing tendency year 
by year has been, and is, for heavier and more solid construction in 
every department, but particularly in the way of track and station 
equipments. It has been well said that no r.ew departure is ever per­
fect at the beginning, and no one realizes this more than he who has 
watched the development of electric traction during the last few years. 

The storage battery has made but little progress during the past 
year, and is not likely to cut much of a figure in electric traction until 
it is able to make a better showing, financially, than it has in the past. 

It may seem strange that the management of roads, even at pres­
ent operated by horses, cannot see that a change of some kind must 
come soon, owing to the great cry for rapid transit ; and yet I know 
of roads at present being laid with flat centre bearing rails on stringers 
in streets being newly paved. I do not menti on this as an "improve­
ment," but simply to show that what may be regarded as an improve­
ment by some would be called a makeshiit or temporary piece of work 
by others. 

The general tendency of the times to consolidate all l'.ommon inter­
ests under one management is showing its effect in electric traction, 
more nqw than ever, and scarcely a week passes that we do not hear of 
some syndicate obtaining control oi some horse road, and the informa­
tion usually ends with the statement that " it is intended to equip all 
the lines with electricity." From many points oi view this is an im­
provement and a marked one. 

Balance .................................... $27.49 TRACK. 

The president then introduced Mr. Charles J. Bissell, The improvement in track constructi on has been very great, and 
the counsel of the Association, who briefly stated the although many expensive errors have bee n made , we ought, on the 

k h whole, to feel satisfied with the progress. 
wor t at had been accomplished at the state legislature The early forms of track constructio n were too light and soon went 
at Albany, during the recent session. Mr. Bissell said that to pieces; but during the past year hea vier rails have been rolled and 
he had been retained by the Association to appear be- better jo_int plates made, so t~at_ it is possi ble to keep the roadbed in 
fore the committees and the Governor, and by argu-

1 

perfect lu~e and_ surface. This improvement has been _a great help to 
ment and reasor t t · th t t f I the electric eqmpment and has reduced the cost of marntenance. As 

I 
. . . . ' 0 . res ram e enac me~ O eg- the cost of laying tracks is about the same , whether light or heavy , it 

at1on lnJunous to the mterests of the street railway com- is economy to put in only the best. 
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Now, on the question of what constitutes the best form of track, 
there is considerable variance of opinion. My experience and observa­
tion have convinced me that the deep girder rail, abouL nine inches high, 
spiked directly Lo the ties, is the best form for paved streets, and in 
dirt or macadam streets, a six inch girder rail laid in the same manner. 
In the country, and where the local authorities are willing, 1 would 
lay a T rail spiked directly to the ties. 

The weakest place in all forms of track construction is at the 
joint. Every manufacturer of rails, and many of the railroad com­
panies, have tried to overcome this trouble. There are probably as 
many patents upon rail joints as upon car couplers, and most of them 
about as impracti<;:able. Up to the present time there has been nothing 
brought out which surpasses a properly designed '' fish plate." 

While speaking of track construction it might be well to call atten­
tion to the bonding of rails for the return circuit. Many forms have 
been used, and some of them are still in operation. I believe that No. o 
copper bonj wire, long enough to connect with the web of the rail on 
each end of the fish plate is the best plan, and then grounding the 
whole system at frequent intervals, and abandon the supplementary 
wire which it has been the custom to use with the common form of 
bonding. 

ELECTRIC EQUIPMENT. 

Probably the greatest advan<:e in any particular line has been in the 
matter of armatures for motors and dynamos. I consider that the in­
troduction of the •• iron clad" type will do more towards reducing the 
bill for repairs in that direction than any other one thing that has been 
introduced during the year. The electric companies have all, I be­
iieve, now adopted this form as their standard, and all roads that have 
tried them will, I think, agree with me that for simplicity, ease of re­
pair and ability to stand the hard usage they receive, they stand at the 
head. 

In the matter of controlling the motors, most of the companies 
still use the time honored rheostat ; although I believe one company 
is endeavoring to introduce a new type of controller which they will, 
doubtless, be happy to explain at a later date. 

Many roads, acting under a misapprehension of the requirements, 
started off with motors too small for the work, and endless trouble has 
been the result. Some new classification should be adopted by the 
electrical companies for designating the power of their motors, as the 
present office classification does not afford a proper understanding of 
its capacity, and the horse power term is but little better, depending 
on so many limiting conditions. A more satisfactory way would be to 
to specify the number of pounds the motor can pull at different speeds, 
and the maximum current for which it is designed. 

TRUCKS, 

The first car trucks employed in electrical work were of the pedes­
tal form; that is, the trucks were fastened to the car body and oscil­
lated with the car. The motors, of course, had to be suspended from 
the car body, and the result was that the grinding of the gears was 
transmitted through the whole car; also, the oscillation of the car body 
caused the motors to correspondingly rise and fall. This was very 
undesirable, and it was soon found necessary to adopt the post form, 
in which the truck was complete in itself and the motors supported 
directly on the frame of the truck. The body was connected with 
the truck only by springs, thus being entirely free from the jolts and 
pounding of the truck. 

In this form slight spiral springs were first used, the same as in 
the previous styles, but it was soon found that the high speed attained 
caused the body to oscillate to such a degree that it became very 
objectionable, and the different builders then modified their trucks by 
extending the side bars beyond the axle boxes, a sufficient distance to 
allow an auxiliary spring to be added at each end. For this auxiliary 
support, coil and elliptical springs have been used, both forms with 
marked success, and it is now possible to carry a car body, twenty­
eight feet over all, practically without oscilation. This last modifica, 
tion has been a very great improvement, and has settled the long car 
question on most street railways. I mean by this that but very few 
double truck cars will be used, though, of course, there are places 
where two trucks can be used to advantage, and in such places they 
will still be employed. But where we are able to carry nearly as many 
people on four wheels as on eight, and to apply the power equally on 
each axle, so that there is no possibility of lack of traction, there can 
be no gain to the railroad company in using eight wheels. 

CARS. 

The car bodies first employed were of the same style and proportions 
as those used for horse roads, and were not properly designed for elec­
trical purposes; first, the framing of the roof was too weak and would 
not support the trolley board properly ; second, the framing of the 
floor was not adapted for the use to which the cars were put; for not 
only was the framing too weak, but it also was not well planned for 
putting in the trap doors which are required in order to inspect the ma­
chinery underneath the floor. 

The car which it seems to me is best adapted for the present service 
is one eighteen feet six inches long inside, with platforms three feet 
six inches long. The rafters should be streni;:-thened with steel plates, 
and the framing throughout should be heavier. 

The coloring of the cars and the necessary signs are attracting 
considerable attention from the different railway companies, but up to 
the present time I do not think any concerted action has been taken. 
For my part, I believe that all of the cars on a system should be painted 
the same color, that is to say, each separate line should not have a 
distinct color, but signs should be used to designate the different 
routes, perferably by means of the well known reversible sign on the 
rop of the car, both at the sides and front. At night the lines might be 

distinguished by the color of the ventilator glass, which would in each 
case be the same as the ground color of the reversible sign. 

OVERHEAD CONSTRUCTION, 

There has been a general improvement in all parts of the over­
head material. We are using stiffer poles, stronger span wires, bet­
ter trolley wire insulators and handsomer curve fittings, so that the 
general appearance of the system is much pleasanter. The quality of 
insulation now in use is far superior to what we h1.d two years ago, 
and as double insulation is now employed on the span wires, very little 
trouble from leakage is experienced. 

The method of feeding the line is a very important matter, and 
should receive careful attention. The best arrangement is to divide 
the system into several sections, so that in case of trouble along any 
portion of the line, such as fire, etc., that section can be cut out and the 
balance of the system run as usual. 

THE POWER STATION. 

This may be rightly called the heart of any electric system. The 
trolley and ieeder wires form the arteries, the rails and return wires 
the veins, and the cars the capillaries connecting them The Biblical 
injunction to "Guard thy heart with all diligence, for out of it are the 
issues of life," would certainly seem applicable to the station. The 
chief element to be considered should be reliability, and, after th:1.t, 
economy. Just what means shall be used to attain this end seems so 
far to have been a disputed matter, as shown by the stations now in 
operation, which contain almost every conceivable device, good, bad 
and indifferent; all shapes, sizes and descriptions of engines, boilers 
and dynamos. Many designers of stations-if some of them can be 
said to have been designed at all-seem to have gone at their task ut­
terly regardless of the future and oblivious to the experiences of the 
past. However, through it all I can say that a very marked improve­
ment is observable lately. The designers of stations are learning wis­
dom from their past experiences, and the makers of apparatus are more 
alive to the requirements of the system, and better material and work­
manship can be had where required. 

The recent introduction of large multipolar dynamos has brought 
about a change in station arrangements not heretofore obtainable, and 
in all large stations now being built countershafting is dispensed with 
entirely, <ind the general tendency is towards reduction of parts, which 
in turn means simplicity. It is very probable that we have reached 
now a form of station that will be fairly permanent, and the main point 
in the future will be the size of the units. For medium size stations 
engines with releasing valve gear belted direct to the multipolar 
dynamo will be the best where the price of land is not excessive, 
and direct coupled engines and dynamos for larger stations. To my 
knowledge there have been no comparative tests made as to the 

I economy of the various types of stations, although all reasoning would 
point to these latest types as being by far the most economical. 

There has been heretofore too much taken for granted or assumed 
in electrical work, and the rapid growth of the business has called into 
it many who were totally unqualified for the positions which they 
obtained, I attribute much of the unsatisfactory work in the past to 
this course, but am happy to note that the great majority of these are 
passing into the background, and their places are being filled with men 
of good judgment and mechanical resources. 

At the conclusion of the reading of the report, Mr. 
D. F. Lewis offered the following resolution : 

Whereas: The Street Railway Association of the State 
of New York, assembled at Saratoga Springs for its Tenth 
Annual Meeting, has learned that the Union Railway Co., 
of New York, has put in operation this week the first 
electric trolley cars within the city of New York, 

Resolved : That the Association congratulates the 
company and the public of the greatest city in the Union 
upon this adoption of the latest and most improved 
method of street railway traction ; 

Resolved : That this Association earnestly deprecates 
the opposition manifested against the trolley system in 
various quarters, as being founded upon neither reason 
nor fact, and as being contrary to the best interests oi 
any community seeking rapid transit facilities and sub· 
urban homes for a growing population; and 

Resolved : That the Association hereby tenders to 
Mr. L. H. McIntire, engineer of the Union Railway Co., its 
thanks for his able address on the work already accom­
plished in New York, and its wishes for the development 
in the metropolis of the system thus inaugurated. 

The resolution was adopted. 
The president then announced the report on electric 

traction to be open for discussion. 
MR. McNAMARA: Mr. McIntire failed to tell us if any­

body has tried the deep girder rail, which he refers to, 
and found it any better than the system which he recom­
mer:.ded to us a year ago. \Ve are using the ordinar:y 
girder rail; and I still hope that we are right and he_ IS 

wrong. As to the large generators, it is very comforting 
to know that you have got a machine that is capable of 
delivering a large amount of power, but if it breaks down 
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what then ? Your large unit is taken o ut of service, a nd 
unless you have a correspondingly large unit to take its 
place, you are left without po wer. It is a question for us 
whether it is desirable to increase the size of the units, 
and if so, what should be the limit. Of course, I take it 
that the limit is only reached whe n you are enabled to 
duplicate the unit; because no one would attempt t o 
operate a railroad, electric or otherwise, unless he was 
able to operate it continuously; so that if one of your 
large units fails you must have another to take its place. 

MR. BECKLEY: In other words, the expression is rela­
tive. What would be a large unit for the Rochester Rail­
way Co., would be a small unit for the Brooklyn City 
Railroad Co. 

MR. McNAMARA : Yes, that is it; we have found in 
Albany that we have worked very successfully with small 
generators. Our success has been so great that it was 
not until a week ago that we lost our first armature, run­
ning nine or ten machines. \Ve discovered a defect in 
the armature which compelled us to take it out. Light­
ning has been in the station many times, but we have 
escaped its destructive influences, and it has been safely 
carried to the ground. 

As to the painting of cars, we have them all one 
color; and the question is how to designate by colors the 
lines upon which they are to be operated, because every 
person who runs is not able to read. We have so far des­
ignated our lines by dash signs, painted the same color as 
the cars were when operated by horses. 

MR. BECKLEY: What do you do at night? 
MR. McNAMARA: That is the point where the difficulty 

lies. The headlights usually preclude the possibility of 
giving sufficient notice in advance of what line the car 
runs on, so that when you exhaust the primary colors of 
red, blue, white, green and yellow, you have come to the 
end of it. Most people cannot distinguish between 
shades of color. I think this is a problem to be solved ; 
but how to solve it, we are in doubt. 

MR. McINTIRE : The form of girder rail I refer to is 
laid on fifteen miles of road, in the northern part of New 
York. It weighs seventy pounds per yard and is laid on 
yellow pine stringers S X 5. The rails are spiked directly 
to the stringers, which rest upon cross ties. I use a joint 
plate twenty-six inches long, bolted with six bolts ; and 
the joint plates fit the taper under the head and at the 
bottom of the rail, so that as we pull the plate it wedges 
and tightens. At the joints, which is the weakest place, I 
put a tie directly under the rail joint, and one under 
where the timber joints; the balance of the ties are spaced 
thirty-six inches on centres. I also use an additional tie 
three feet long, under each end of the fishplate, so that 
the rail joint is supported by three ties. Every tie is 
tamped perfectly. That gives us a direct support joint. 
If it should come down, we have the suspended joint by 
means of the support from the ties at the end of the 
fish plate. 

MR. LEWIS: Do you advocate an absolutely rigid 
joint? 

MR. McINTIRE: Yes, in paving. There is nothing 
else that you can put there that will stand ; you can make 
it of iron or T rail, or use any of the devices that have 
been brought out, and it will go down if the joint is 
open and the wheels are allowed to pound. The rail men 
will immediately inquire, what will you do if expansion 
takes place? Now, if you lay a centre bearing or tram 
rail in this manner, you get into trouble, because it is ex­
posed to the sun, and expansion will take place; but with 
a deep girder rail down in the earth, the heat is radiated, 
and you do not have that trouble. 

MR. LEWIS: Do you put your rails close together? 
MR. McINTIRE : Yes, solid together. 
MR. BECKLEY: Did you pass throuo-h last summer 

with this road ? b 

MR. McINTIRE : Yes, sir. 
MR. CLEMINSHAW: Is that the road you built in New 

York? 
MR. McINTIRE: Yes, sir. 

. MR. CLEM!NSHAW: Then you have not given it a test 
with an electric system, except during the last week? 

MR. Mclwrnrn : That is all. 
Mic CLEI\IINSllAW: That settles the qu es tion. 
MR. Mc l wn,rn: The trucking on Third Avenue 1s 

equal to any wear on the tracks which will be given it by 
electric motors. 

MR. CLEMINSIIAW: There is nothing known in tract ion 
that compares with the pound on the track which is 
given by an electric motor. What might be all right in 
the case of a horse road, with very heavy trucking, exper­
ience has told us is as nothing compared with the 
pounding of the motor on the rail. 

MR. McNAMARA: I have seen some of this seventy 
pound rail that was laid last year, on a road operated by 
horses, and it has got a pound at every j0int that you 
can hear. 

MR. McI NTIRE: It was no t constructed properly. If 
you will lay your track and put your rails solid together, 
and bring the joint plates home with the bolts and prop­
erly tamp as it is drawn up, and see that it is supported 
properly, you will have a good track. As to dynamos, I 
have not seen any that begin to compare with the new 
type of iron clad armature, multipolar dynamo, and I can­
not see why we should have any trouble with them. Of 
course, if something happens to the engine you must 
have a relay. 

MR. PowERS : To my mind the first question that pre­
sented itself in this matter of electric roads and tracks, 
was the problem of the joints. The steam roads have 
solved this question to their satisfaction, perhaps not alto­
gether, but practically so, so that you cannot count the 
joints as you ride over the best tracks. They have. solved 
it on a totally different principle from that generally 
shown in the types of joint which I have been accustomed 
to see on street railway tracks. The general idea of the 
steam railroad man is to make his rail continuous, and 
then the quest10n of supporting the joint becomes one of 
secondary consideration. If we could roll the rail con­
tinuous and have no joints, the track would be perfect ; 
but the ordinary joint for street railroad tracks and elec­
tric railway tracks has been merely something for keep­
ing the ends of the rails from spreading apart vertically. 
I had a liberal education on this question in about five 
minutes at Poughkeepsie. I looked at the joint which 
the New York Central road put on its tracks. They had 
an angle bar as heavy as could be taken in between the 
head and sole of the rail ; it was about forty inches long, 
four bolts near the joint holding it firmly from having 
any up and down motion, with two bolts at the extreme 
ends. The bolts seemed to be larger than those gener­
ally used. I believe that is their standard system now, 
and there is no difficulty about holding your rail if you 
will put simply the ordinary amount of support under the 
track. We adopted this form on our road at Glens Falls, 
using a very light rail-forty pounds; and if anyone can 
count the joints on our road, I should be glad to have 
him do it. 

MR. LEWIS: Do you notice any declension in the 
joints? 

MR. PowERS: They are absolutely smooth, and the 
matter is well worth your consideration. It seemed to me 
that after all the experience the steam railroad people have 
gone through, and the enormous weight they get on a 
single pair of driving wheels, the fact that they have solved 
the problem to their satisfaction should be of value to us ; 
while most of the so-called joints in the street railway 
business have been formerly tried on steam roads and are 
not satisfactory_ It is no uncommon thing to find a new 
piece of electric track going to pieces in a short time. One 
reason is, the sparseness with which the ties are apt to be 
put in. \Ve put them in less than two feet apart centres; 
less than sixteen inches at the joints. \Ve stagger the 
rail joints. 

The headlight question is very important. We run 
very fast, averaging ten miles an hour including stops, 
sometimes reaching eighteen miles an hour. I find in 
looking about among the electric railroads that the head­
light is one of the easiest things to be neglected, mirrors 
soiled, burners old and the light dim, and you might al­
most as well not have any. They should cast a good re-
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flection, so that any obstruction on the track, such as a 
drunken man or a carriage, may be seen and the car 
stopped before reaching the place. 

MR. LEWIS: \Vhere do you locate your headlights? 
MR. PowERS: On the dash. \Ve have adopted a 

thirty-two candle lamp. It adds to the appearance of the 
car to have this brilliant light, and it costs but a trifle 
more. 

.lllR. CLEl\lINSHAW: Anyone who runs an electric road 
six months knows that there is nothing so important as 
this matter of joints. The Troy road has spent a good 
deal of money in that direction. Mr. Powers' statement 
may mislead somebody as to the joints on his road, and 
one sentence will explain the whole m a tter-he runs a 
single track road. That is all there is in it. \Ve have a 
road where we run both ways, and it is one of the smooth­
est roads anywhere. The pounding is in both directions. 

MR. PowERS : The steam roads do not run both ways. 
MR. CLE1\1INSHAW: No, that is true; but they can 

screw up the nuts at the joints. \Ve cannot do that in a 
street railroad, as they are underground. There is not 
an electric road in existence to-day that has run one year 
that has got a perfect joint. \Ve built a road about fif­
teen months ago, sixty-three pound rail, new pavement, 
new ties thirty inches apart, and everything first class. It 
ran six months very well, but to-day it is going, going. 
There is no remedy. We have come the nearest to it with 
a suspended joint. The theory is taken from the stea m 
railroad practice. \Ve have so far had no trouble with 
these joints, but it may come. 

MR. McNAl\lARA: \Ve have had some experience with 
headlights, and we have concluded that the place for the 
headlight is on the hood, for several reasons. The first is 
from an economic point of view. If you have it on the 
dash it is going to be broken. You are going to have 
cars on the line that will have a slight brush with some 
vehicle, and while your car may be uninjured, you will 
be minus your headlight. 

MR. POWERS-: Cannot you make the frame stronger? 
MR. McNAMARA: We are liable to have these acci­

dents all the time; and the headlight is the first thing to 
go if you have it on the dash. \Ve do not break any 
headlights on the hood, and our motor drivers all say they 
get better results ; and we know that people who are to 
be warned are better warned with a light on the hood 
than with one on the dash. We have had an experience 
in accident cases, and have been able to demonstrate that 
our headlights are visible at a distance o f 1,000 ft., plainly 
showing the car and surrounding objects. I doubt if a 
light on the dash would be as effective. Of course, unless 
the color light, showing the line on which the car runs, is 
very strong, if placed at the front of the car it is apt to be 
counteracted by the headlight. We have tried using a 
headlight with a rim of colored glass around it; in this 
case, red. \Ve had a rim about an inch wide. It was dis­
tinguishable at forty feet away, but at 100 ft. away it was 
not distinguishable. 

MR. PowERS: There is one condition which has oc­
curred to me, and which strikes me as important in re­
gard to the headlight on the hood ; you avoid the possi­
bility of the headlight being obscured by a wagon or 
other ve hide. 

Mr. BECKLEY: I want to say a word o r two on the 
question of the color of cars. We have in Rochester 
eleven different lines of cars in operation, and it would be 
quite a serious matter for us to maintain the necessary 
equipment to have the cars of different colors, and each 
color devoted to a particular line. So far as the daytime 
is concerned, we have the problem solved to our satisfac­
tion. \Ve have the plan, adopted by the elevated railroad 
in New York, of employing two disks. These disks are 
put on the hood of the car, set in a socket, so that we can 
take o ne color of disks off c>.nd put in another. After we 
have exhausted the five chief colors, red, green, blue, yellow 
and white, we simply combine the colors. Ot course, we 
have signs on the cars for the benefit of those people who 
can read, but the people who travel o n the cars very soon 
learn to depend on the coloring rather than the lettering. 
Our signs and disks, by reason of the socket arrangement, 

can be very easily exchanged, one line for another. \Ve 
do not have the reversible sign. We get along all right 
in the daytime, but we must go a little further and get a 
light that can be seen 1,000 ft. away. \Ve propose to use 
large bull's eyes at night, making similar com bi nations 
of color as on the disks in the daytime. 

MR. CLEMINSHAw: \Ve are having cars made now 
with hull's eyes, four times as large as usual. 

The discussion was then closed . 
Mr. George W. McNulty, engineer of the Broadway 

Railroad, New York, was to have prepareda report on 
"Recent Improvements in Cable Traction," but owing 
to the fact that it had not been possible to get the road in 
operation before the time of the meeting, as was expected, 
he requested that the report be deferred until the next 
meeting. The request was granted. 

Messrs. Cleminshaw, Lewis and McNamara were 
appointed a r.o mmittee on nominations, and they pro­
posed the following names, and the gentlemen were there­
upon elected : 

President, C. Densmore Wyman, New York; vice­
president, Daniel B. Hasbrouck, New York; second vice­
president, James A. Powers, Glens Falls; secretary and 
treasurer, W. J. Richardson, Brooklyn. 

~xecutive Committee: D. F. Lewis, Brooklyn; John 
N. Beckley, Rochester; John W. McNamara, Albany. 

Mr. Lewis offered an amendment to the by-laws, 
increasing the annual dues of members in the first class to 
$50, as recommended by the executive committee, which 
was adopted. 

The meeting then adjourned to meet in Rochester, 
the third Tuesday in September, 1893. 

In the afternoon nearly all in attendance at the meet­
ing accepted an invitation from the Union Railway Co., 
o f Saratoga, to participate in a ride on the electric road 
to Saratoga Lake. The ride, which was in the side vesti­
bule, double deck Pullman cars, was a very enjoyable one, 
and a vote of thanks was tendered to the officers of the 
road for their courtesy. 

After the trip over the line of the Union Railway Co., 
the material men met in Parlor 8, United States Hotel, 
at 5.00 P. 1\1., and received cqmmittee's report, which was 
as follows: 

The name of this organization shall be Association of Dealers in 
Street Railway Materials, of the State of New York. 

The object of the Association shall be to make possible concerted 
action on any matters that may affect the business of its members, and 
to aid the New York State Street Railway Association in its efforts to 
prevent any legislation which it may cansider hostile to the interests 
of the street railways of the state of New York, as well as to aid it in 
promoting beneficial legislation. 

The officers of the Association shall be a president, two or more 
vice-presidents and a secretary and treasurer, to be elected annually. 

The work of the Association shall be performed by the officers 
and committees as follows : 

A. An executive committee of nine members, to be elected 
annually. 

B. A legislative committee of five members, to be appointed by 
the president annually. 

The dues of the Association shall be : 
Initiation du<"s .••..................... $ 5.00 

Annual ,, . . . . . . . . . . . . . . . . . . . . . . . . 5.00 

This Association shall hold an annual meeting on the date and at 
the place of the annual meeting of the New York State Street Railway 
Association, and other meetings at such time and place as may be 
called for by the president. 

MEMBERSHIP. 

Any individual, firm or corporation, dealing in street railway 
materials ; any engineer, individual, firm or corporation engaged in 
street railway construction work, or any trade paper published in the 
interest of the street railway profession, may become a member by 
registering with the secretary and treasurer and paying the initiation 
fee and annnal dues. Each member to carry one voce. 

Your committee would suggest the following as officers and com­
mittee to serve for the ensuing y<"ar: President, Wm. J. Clark, New 
York; vice-presidents, D. W. Pugh, New York, Jno. W. Fowler, Brook­
lyn; J. H. Jones, Troy, W. E. Gilbert, Troy; secretary and treasurer, 
C. E. Stump, New York. Executive committee, W. J. Clark, Ne,., York; 
H. C. Evans, New York; Jno. A. Wood, New York; Wm. S. Silver, 
New York; C. E. Stump, New York; T. C. Martin, New York; S. W. 
Baldwin, New York; F. D. Russell, Rochester; D. C. Breckenridge, 
New York. 

It would also suggest that the president be authorized to appoint a 
committee to perfect a constitution and by-laws as embodied in the 
above. Respectfully submitted, 

(Signed) JOHN F. OSTROM, Chairman. 
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After some di scussion , the re port of th e co mmittee 
was adopted and the officers declared e lected . It was 
decided that only residents of New York State he eli g ible 
as officers or committee men and that the C o nstitution 
contain such a provision. 

Also resolved that the president be appointed a 
committee of one to advise with the N e w Yo rk State 
Street Railway Association and advise it of the action of 
the meeting. 

NOTIFICATION OF THE PRESIDE NT. 

The president-elect no t being present, the no tifica ti o n 
of his election was duly sent him by the secretary of the 
Association, of which the subjoined is a copy, together 
with a copy of Mr. Wyman's reply 

OFFICE OF 

THE STREET RAILWAY ASSOCIATION , 

OF THE STATE OF NEW YORK, 

COR. ATLANTIC AND THIRD AVEN UES, 

BRooKLYN, N. Y., September 22, 1S92. 
C. DENSMORE WYMAN, ESQ,, 

Vice-President Central Park, N. & E. R, R. R. Co. 
My Dear Sir:-It gives me pleasure to inform you that at the Tenth 

Annual Meeting of this Association, held at Saratoga Springs, Tuesday, 
the 20th inst., you were unanimously elected president of this Associa­
tion for the ensuing year. 

In this connection allow me to state that we missed you at the 
meeting which was altogether enjoyable and profitable, 

Sincerely yours, 
W. J. RICHARDSON, Secretary. 

CENTRAL PARK, NORTH & EAST RIVER RAILROAD CO., 

TENTH AVENUE, 53D AND 54TH STREETS, 

PRESIDENT'S OFFICE, 

NEW YoRK, September 2..J, 1892. 
WILLIAM J. RICHARDSON, ESQ., 

Secretary N. Y. State R. R. Association: 
MY DEAR SIR :-1 beg to acknowledge the receipt of your favor of 

the 22d inst., conveying official notification of the action of the New 
York State Street Railway Association at its annual meeting on the 20th 
inst., in electing me as president for the ensuing year. 

The election occurring during my unavoidable detention from the 
meeting was a grateful surprise to me, and I should be untrue to my 
feelings not to express my sincere pleasure at being accorded so honor­
able and important a position. 

While I am sure the good wishes and friendship of the members 
influenced their favorable judgment as to my fitness for the post, yet 
coming to me as it does by so unanimous a vote I am constrained to 
accept, and to promise my best endeavors for the success of our 
Association. 

The Empire State has not been as progressive as it should have 
been in the advance movement of late years made in many states, in the 
art of street railway transportation, yet inspired by the activity display­
ed by some of our members in the various cities within our confines, r 
believe the companies of the state will during the next year take the 
advanced place they should occupy in this important department of 
industry. 

The State Association will, I trust, be of efficient aid in this mat­
ter, and as president I must beg the advice and hearty co-operation of 
each member, and for which I shall be exceedingly grateful, 

Again expressing through you, my dear sir, my earnest thanks to 
the members of the Association for the honor they have conferred upon 
me by their choice, I am, 

Very sincerely yours, 
C. DENSMORE WYMAN, 

Electricity and the Cable in Great Britain. 

BY ALEX, MCCALLUM, 

The slowness with which the street railways of Great Britain take 
to mechanical power as a substitute for the time-honored horse is apt 
to engender derisive contempt among American street railway men. 
But there are several adequate reasons for the present state of things, 
and the fault does not wholly lie with the directors and managers of 
British tramways. We must, first, remember the caution of the invest­
ing public and of all actively concerned in the management. When an 
American seeli what he thinks is a good thing, he rushes for it at once, 
and sometimes he has to pay dearly for his precipitancy. When a 
Britisher sees what appears to be a good thing, he walks around it 
gingerly, surveys it from all points, demands that it shall be put to 
stringent and prolonged tests, and if,at length, it emerges triumphantly 
from these, he puts his money into it. Thus progress is slower in the 
old coumry than in America, but it is sure and very solid. By this 
process of waiting and watching and sometimes nibbling, the English­
man frequently benefits by the experience of his more go-ahead neigh-

bors, a nd at the same t ime he often keeps money in his pocket whid1 
he might 01h crwise lose. T h is is in the fullest sense the case wilh the 
t ramway trac tion problem, for John Bull is evidently beginning lo 
move in the wa y of ado pt ing electric and cable haulage rather exten­
sively. 

Anothe r reason why the horse is still almost universal on British 
street railwa ys is the di ffi cul ty with loca l aulhorities. No doubt there 
is a s imilar bugbear in the Un ited States, but probably no company 
there has to face such a combination of stumbling blocks as the Board 
of Trade, the Tramways Act of 1870, and the argus-eyed jealousies of 
local authorit ies. T he Board of T rad e does not look with a favorable 
eye on a nything in the way o f street cons!ruc:tion which may be sup· 
posed to hinder traffi c in a ny way, and it would never allow a car speed, 
unless in quite suburban districts, of more than eight miles an hour. 
The Tramwa ys Act e mpowers t o wn councils at the expiration of 
twenty years a fter the opening of any stree t ra ilway to purchase, if 
they choose, the underta king . In ver y many towns the time is just 
expiring or will do so in a year or two, a nd st ree t railway companies 
will no t even consider the adv isability o f ado pting mechanical power, 
till they kno w whether they are to have a ne w lease of life or whether 
they are going to be bought o ut. N o one could expect them to go in 
for new capital expenditure in the ci rcumstances. T hen the town 
councils or other local authorities have great suspicions as to the 
public safety with mechanical haulage , and in ma ny towns the question 
of the amenity of the d istrict is trotted out . 

Americans have no idea of the power of that blessed word amt>nity 
in some British cities. Edinburgh, the proud a nd self-superior city 
which still calls itself the capital of Scotland , is notorious in this 
respect. The very mention of a Holley wire ra ilway being installed 
there would raise a storm. both in the Council and among t he citizens 
at large. The cable, which does not interfere so much with the 
appearance of the street, they have less objection to, but the difficulty 
is the paying for it, This public objection to the overhead conductor 
method is widely spread, but in many districts in England it can , we 
believe, be easily got over. 

A fourth obstacle is consequent upon the caution we have 
remarked upon above. It is that even where a stree t railway compan y 
can settle everything to its own satisfaction with the loca l a uthority 
and the Board of Trade, the public is sometimes rather char y in sub­
scribing the necessary capital to make the change. O nly time a nd a 
gradual advance can cure this. The wl,ole subject is being ventila ted 
and discussed in Britain now as it has never been before, and the next 
few years will see some big changes, 

Having said so much by way of preliminary explanation , a glance 
may be taken at what has already been done and what is now being 
done in the way of adopting mechanical power. We shall deal first 
with the electric lines, but shall leave out of account the electric rail­
ways in Antrim and in London, as these are not street lines at all, but 
railroads pure and simple. The earliest electric line in England is that 
of the watering place, Blackpool, in Lancashire. It uses the under­
ground conduit system, and has been in operation with gratifying finan­
cial results since 1885. It is two miles long, single track , and cost 
over £32,000 ($155,200). The track as for horses cost £II,ooo ($53, 
350) and it belongs to the Blackpool Corporation. The rema ining 
cost, defrayed by the street railway company, was for conversion to 
electricity. The revenue ·is sufficient to pay 6½ per cent. as rent to 
the Corporation and 7½ per cent. dividend on the company's ca pital. 
Considering that Blackpool is not a large town, this is very good. But 
it will be noticed that the capital is not large. The local circumsta nces 
were highly favorable to conduit construction, and admitted of a chea p 
wethod quite suitable tor the place, but quite unsuitable for a la rge 
city. This method has not been adopted elsewhere. 

Another electric line, that of Barking Road, London , has just 
closed its existence as such, for the horse has again come into use. It 
is a section of the North Metropolitan Tramways Co. 's system, and is 
a little over a mile in length. Some three and a half years ago the 
General Electric Power & Traction Co., Ltd., London, undertook to 
work the line with storage batteries, in order to show what could be 
done in that way. As it offered to do the work for nine cents per car 
mile for traction charges, including drivers' wages, and as the corres­
ponding charge on the extensive horse system of the N orth Met ropoli­
tan Co. was nearly twelve cents, the offer was accepted. But only five 
cars were required, and with such a small installation the Electric 
Traction Co. found it would require a larger allowance. Accord ing ly 
it asked and got a rise to eleven cents, and this year, probably findin g 
that expenses were increasing as time went on, it asked for fifteen 
cents. This was more than the North M"'tropolitan Co. could stand 
and the request was refused. Some disputes followed ; resulting in the 
North Metropolitan Co. putting on horse cars in the end of July. That 
company complained that it had never been furnished with what it 
ac1ually cost the Traction company to carry on the service. Had 
matters turned out more favorably, the managers were prepared to 
exlend the system to others of their lines. Indeed they would have 
done so a year or more ago, but the local authorities held a power to 
stop the electric cars whenever they chose on twenty-four hours' 
notice. This difficulty was never got over. 

The accumulator used was the pasted leaden grid ty pe manufact­
ured by the Electric Power Storage Co. and widely and favorably 
known in other fields of electric work. We believe the manufacturers 
maintained the cells for four cents per car mile, but, perhaps, they 
found this not sufficient. Still they are prepared to guarantte their 
maintenance on large systems for two cents per car mile . 

There is no doubt this matter of the cost of repairing and meeting 
depreciation on storage batteries is still the great point of difficulty in 
England in getting an independent motor car. It has, however, t o be 
considered, as the Electric Power & Traction Co. pointed out to us in 
a recent communication, that the failure from a financial stand point of 
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a small installation of five cars as compared with the cost of an estab­
lishment of thousands of horses and hundreds of cars, is no more an 
augury of the failure of the accumulator system on an extensive scale 
than the enormous cost of the first small installations of electric light a 
few years ago, compared with that of huge installations of gas light 
augured the failure of electric lighting. 

A similar tale of failure of accumulator traction, for the time being 
at any rate, is just to hand from Birmingham, where the only other 
notable experiment with storage batteries is in progress. It is now 
two years since the system was installed on the Bristol Road section of 
the Birmingham Central Tramways Co. The road is three miles long, 
double track, and from seven to twelve heavy eight wheel cars have 
been in use. Like the London route, the gradients are very slight, 
and accumulators of a similar type to those on the Metropolitan line 
have been in service. In the first year's working the line showed a 
credit balance of $14,647, the receipts being $42,350 and the total 
expenses $27,703. Per car mile run this was 30. 3 cents and 19. 8 
cents respectively. In the year ending June last there was a sad 
change. The receipts rose to $50,547, but the expenses mounted to 
$58,690, showing a loss of $8,143. Per car mile the receipts in cents 
were 26.5, and the expenses 30. j8. Every item except car repairs 
shows an increase, but the greatest differences are for machinery and 
permanent way and buildings. The former shows a rise from .58 
cent per car mile to 8.06 cents. Here is where accumulator mainte­
nance is beginning to tell. The charges for permanent way and build­
ings have risen from .28 cent to 3.44 cents per car mile. This increase, 
Mr. Carruthers-Wain, the managing director, explains is due to the 
exorbitant changes now made by the corporation (to whom the track 
belongs) for its maintenance. The actual maintenance cost would be 
very much less. Had the company been able to maintain the traffic 
as was expected, instead 0f a deficit there would have been a profit of 
$5,000 on the line. He also refers to an enormous strain put on the 
rolling stock and batteries, by the track being an inch or more wider 
in the gauge than the cars. The Birmingham company seems to have 
got out of the difficulty of maintenance of the batteries in the mean­
time, as it has just concluded a contract with the makers of a new 
style of storage battery, whereby after the company buys the cells 
the makers will maintain them, at a fixed charge of two cents per 
car mile run. So long as this is carried out there will be no further 
difficulty of the Tramways company as to maintenance. The new form 
of accumulator is the invention of Mr. L. Epstein, who has been work­
ing at storage batteries for years. He believes he has now succeeded 
in producing a cell which is much lighter, more durable and heavier in 
the discharge than any other. The plates are still of lead, but there is 
no pasting, the active surface being "formed" as spongy lead on the 
face of the plate itself. It is to be hoped that the new venture will be 
a success, the more especially as failure with storage batteries would 
probably mean a return to horse traction on the Bristol Road. It is an 
aristocratic residential locality where, we are afraid, the trolley wire 
would not be tolerated, and where, probably, the cable would not pay. 

The only other place in Britain where accumulator cars are being 
run is Croydon, to the south of London. Here the cars are operated 
by an electric syndicate, and the local tramway company does not seem 
to know or care what the operating expenses are. The syndicate 
pays a fixed sum which the company considers sufficient for the privi­
lege of running the cars. 

The only electric tramway in Britain on the overhead conductor 
method is that at Leeds, some four miles or so in length. For 
the most part it is suburban, and was started in the summer of last 
year as an experiment. The line was leased from May, 1891, to Octo­
ber, 1892, to Mr. Graff Baker, of the Thomson-Houston Co., and he 
has since been showing the benighted Britisher how they do it in 
America. The equipment is that of the Thomson-Houston Co. with 
American appliances in almost every detail. Needless to say, the ser­
vice has been very efficient, and the Leeds people seem highly pleased 
with it. Extensions of the system are probable should the conflicting 
interests of the local corporation and Tramways company not stand in 
the way. The first cost and the operating expenses have not been di­
vulged, so far as I have yet learned. 

This exhausts the list of existing electric street railways in Britain. 
The cable system of haulage is little better represented. The Highgate 
line in London was opened in 1884, but it is only three-quarters of a 
mile long. It has worked satisfactorily at a cost of about 50 per cent. 
of the receipts. Then come the Edinburgh lines with two and three­
quarters miles of double track and very heavy gradients. The traffic 
here is light, and the speed allowed is only six miles an hour. The 
headway of cars is, generally, considerably over five minutes, and heavy 
loads of passengers are the exception. Yet under the management of 
Mr. W. N. Colam, C. E., the expenses run little above 60 per cent. of 
the receipts. 

It is not necessary to say so much about these cable lines as the 
system has now got so far beyond the experimental stage that minute 
examination either of efficiency or finances is superfluous. But by 
way of a contrast we may pause a little over the Birmingham cable 
line. Here the company works three miles, double track, of cable 
road, or the same distance as it operates by electric accumulators. 
Running from the heart of the city in a northwest direction till it joins 
the South Staffordshire street railways, the road is a very hilly one, 
and there is a fair traffic. The service is a three minute one, and the 
cable speed on the town half is seven miles an hour, and on the su­
burban nine. The total receipts for the year ending June, came to 
$153,187, and the total expenses to $77,600 This means that the re­
ceipts per car mile run stood at 24. 2 cents, and the expenses 12. 36 
cents. Comment is unnecessary. It may only be noted that the 
steam cars, horse cars, omnibuses, cable cars and electric cars of the 
company ran between them 2,657,145 car miles during the year, of 
which the cable cars ran only 621,210. Yet out of a total profit of 

$179,586 the cable cars contributed no less than $75,582. Since the 
steel rope was inagurated in 1888 it has been a continued success. The 
directors have such faith in the cable system for heavy traffic that in 
order to meet growing corporation charges for lease of lines, and to 
abolish the enormous expense of the steam cars, they propose to con­
vert another section of their i;ystem to cable. It should have been . 
noted that none of these Birmingham figures include allowances for 
depreciation, as a special fund is set apa1 t to cover that. 

This completes the record of street lines in Britain operated by 
electricity and cable. There are, of course, many steam lir.es, but these 
are meeting with growing disfavor, owing to their heavy cost and disa­
greeable character. Looking to the immediate future, both electricity 
and the cable are to have further tests under British practice. The 
trolley wire method has been adopted for 11ine miles of road in South 
Staffordshire, superseding steam. The track runs from town to town 
in that thickly populated district, and all the circumstances point to 
success. The Electric Construction Corporation of Wolverhampton is 
carrying out the work. Some sixteen cars will be used, and the cost 
over all-the permanent way being already in existence-is stated at 
over $14,550 per mile of road length. The track is partly single and 
partly double. Side poles with brackets will be used, while the trolley 
pole will rise from the side of the car roof in bracket form to meet 
the wire.· Mr. Thomas Parker has superintended the construction, 
and operation is expected to begin shortly. 

The Brixton Road, London, cable line is also just about to be 
opened, and indeed it may be operating when this article is in the 
hands of readers. It has been a conversion from the horse system, and 
cars will run on a two minute headway. The road is three miles 
long, double track, and grip cars will haul the horse cars from three 
converging lines over it. Provision has been made for an extension, 
and everything indicates a great succes5, For the first time in Britain 
we shall have the cable really in its element, namely, dealing with an 
enormous traffic in the city district. Mr. W. N. Colam is the en­
gineer. 

As to the future, matters are more or less uncertain. Many towns 
are talking of electricity, but nothing definite has yet come of it. A 
short experimental trolley wire line was recently run in Bradford to 
demonstrate that the heavy inclines in that town could be successfully 
ove rcome, but a doubt arose as to whether the section subsequently to be 
installed could be operated profitably with the traffic there is upon it. 
Mr. Graff Haker has been negotiating with the Coventry Corporation 
with the view of stringing the trolley wire in that ancient city, but the 
conclusion has not yet been come to. There is a talk of an important 
line in the Midlands being converted to cable, and Bristol is thinking 
on the same means of o perating a hilly route there. Glasgow is in a 
peculiar position. The street railway tracks there have all along be­
longed to the Corporation, and the local tramway company worked 
them on lease. The lease expires in 1894, and the corporation has 
resolved to operate the lines itself. Since coming to that resolution­
a very unwise one from an American point of view-the corporation 
has been studying the question of mechanical motors. It, however, 
recently failed to come to terms with the tramway company for the 
purchase of its rolling stock, horses, stables, etc., and it can get no 
control whatever of the lines till the expiration of the lease. The Cor­
poration has now determined to begin with horses, and to this end a 
horse establishment is to be equipped. Although much is said by the 
Corporation to the contrary, I consider this may mean the postpone­
ment of the introduction of mechanical power on an extensive scale for 
a considerable time. But I learn that as far as possible no time will 
be lost in beginning the experiments after the tramway company's 
lease expires two years hence. A year or two ago the members of the 
Corporation were very strongly in favor of the accumulator system, but 
as a result of closely watching the operation by that method in London 
and Birmingham they have now abandoned all idea of it. Not only do 
thev find the cost of maintenance too heavy, but that the longer the 
batteries are in use the more frequently they require to be charged. 
This reaches a point where charging is _required every hour or two, 
and obviouslv such a state of matters will not suit Glasgow. 

The Cor.poration's committee is now, we learn in response to in­
quiry, getting estimates for the equipment of a few miles of the city's 
northern lines on the trolley wire method, with a view to getting an 
experiment started as soon after the lease expires as possible. There 
are some rather stiff gradients on these lines, and only this system or 
the cable could work them. Looking at local circumstances, the Cor­
poration will probably have to adopt the cable on some of the crowded 
central routes. In Edinburgh the local corporation is about to buy 
the lines, which at present belong to the tramway company, but it will 
lease the working. Many of the routes are very hilly, and, with the 
example of the present local cable roads (which belong to a separate 
company), rope haulage is first favorite. 

A word of reference may be made to the elevated electric railroad 
which has been under construction at Liverpool for some time. Though 
it is not a street railway and does not even follow the lines of streets to 
any considerable e~tent, it has this in common that motor cars are to 
be used. Eight wheel cars, each forty-five feet long, mounted on two 
bogie trucks, will run in trains of two cars. On the bogie at each end 
of the train will be fixed an electric motor of from seventy to 100 H. P. 
The rearward motor for the time being will alone be in action. The 
railroad, which has been frequently described in the trade journals of 
late, will be operating in the beginning of winter. 

There is no doubt that recent events in London and Birmingham 
have struck a severe blow at the progress of accumulator traction in 
Britain. The strong objection to overhead structure in many quarters, 
however unreasonable it may be, makes the storage battery system 
very desirable, but the question is who will step forward and try _to 
show that it can be operated economically on an extensive s~ale. Bir­
mingham at present is the only chance, and the scale there 1s not very 
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exte nsive. The independence of the car, compared with other syste ms 
is another attraction. The trolley wire will, however, I am con­
vinced, make progress, especially in manufacturing districts, and the 
only obstacle, ultimate ly , to the cable will be the first cost. Still. many 
busy cities will come, a nd indeed are coming, to see that for their dense 
traflic it will pay them in the lung run to convert their busiest horse to 
cable lines. More of t'he expense than might at first be though t can be 
recouped out of sales of horses, buildings a nd lands no longer required. 
If the ne w elec tric road in South Staffordshire and the new cable road 
in London operate successfu ll y from a financial point of view-and 
there should be little doubt of this-there will be a rush in a year or so 
for mechanical power. Public opinion being once roused, the present 
obstacles, which have been referred to above, will be speedily swept 
away. The dry bones are coming to life, and a" boom" both in elec­
tricity and cable is a t hand. 

Legal. 
STREET RAIL\VAYS- hll'ROVE II IENT OF STREETS-ALTERA­

TION OF TRACKS-CITY CoUNCIL- RESOLUTION O~' . 
This action was brought o n a writ of mandamus, to 
compel respondent street railway company to make 
alterations in its tracks. The writ was granted and 
the company appealed. 
field. 1. That the permission given a street railway 

company by a city to occupy streets is subordinate to th e 
city's statutory and corporate powers respecting the use, 
control and regulation of streets. 

2. That under the statutes ( H ow. sec. 3,554) author­
izing city councils of cities in which are street railroads 
to establish, "by ordinance or otherwise," such rules and 
regulations in regard to the same as may he required for 
the grading, paving and repaving of streets, a city co un­
cil may require the removal of the projecting ends of the 
ties of a street railroad when it deems that they will in­
jure a contemplated concrete pavement by jarring the 
same and disturbing its stability; and such requirement 
may be made by resolution, and need not extend to rail­
roads other than that occupying the street intended to be 
improved. Affirmed. City o.f Detroit v. Ft. TVayne, etc., 
St. Ry. Co., Mich. S. C., March 18, 1892. 

INJURY TO PASSENGFR-BOARDING MOVING CAR-INSTRUC­
TION. In an action against a street railway company 
for personal injuries, plaintiff's theory was that she 
motioned the driver to stop the car; that he stopped 
it, and, that while she was getting on, the car sud­
denly started and threw her, causing the injury. 
Defendant's theory was that while the car was in mo­
tion at a place where, by the rules of the company, 
the driver had no right to stop, plaintiff rushed from 
the sidewalk toward the car; that the driver called 
out to her not to come near the car; that she paid 
no attention to the warning, but attempted to seize 
the forward part of the car ; that a passenger stand­
ing on the front platform, stepped on the step of 
the car, and put his arm out to prevent plaintiff from 
seizing the car; that she ran ag<linst his arm and was 
thrown down, and did not touch the car at all. The 
court charged that, if plaintiff attempted to get upon 
the car while it was in motion, the car not having 
been stopped for her to get on it, and the motion of 
the car threw her down, she assumed the risk, and 
was not in the exercise of due care if she was injured 
thereby. The jury were also instructed that, if the 
car was stopped for her to get upon it, and she step­
ped -On the step, and then, while she was in the act 
of stepping, the car was needlessly started, so as to 
throw her down, the company would be responsible. 
Held, That the instructions were not given in abstract 

propositions of the law that a person was not in the exer­
cise of due care who attempted to get on a horse car 
while it was in motion, but were given in connection with 
the two theories of the case, and were correct. J udg­
ment for defendant affirmed. Galligher v. lVest End St. 
Ry. Co., Mass. S. J. C. March 29,1892. 

CoNDEIIINATION oF LAND FOR ELEVATED STRE t•.T RAILROAD 
-EVIDENCE-INCORPORATION. In an action upon peti­
tion to condemn land, on appeal the court 
Held. 1. That under Act 1875 ( Rev. Stat. 1891) which 

authorizes the organizatio n o f com panies for the purpose 
of constructing elevated ways o r conveyors under the 
general incorporation law, d oes no t p ro h ibit t he organiza­
tion of companies for the construc ti o n of elevated rail ­
roads under the act in r e latio n to the incorporation of 
railroad companies. 

2. That a corporation organized fo r th e purpose of 
building a" railroad," betwee n ce rtain po ints, in p ursu­
ance nf Act, March 1, 1872 ( 2, Starr. & C . Ann . St. 1,907), 
which provides for the incorporation of a ssociatious "for 
the purpose of constructing and o pera ting a ny rail road 
in this state," has a right to conde mn la nd for t he pu r­
pose of constructing an elevated railroad in a city. 

3. That evidence as to the valu e of the land to b e 
taken should be limited to the date of filing the o rigin a l 
petition, and not t o the dates of subsequent amendm e nts. 

4. \Vhere in an action to condemn land fo r the u se o f 
an elevated railroad a s tipulation has been entered into 
by the petitioner to the effect that the road should o nly 
be used for passenger traffic, that no soft coal should b e 
used on its locomo tives, and that its m o tive p o \ver sho uld 
be fully equipped with the best m odern devices, to ren­
der it noiseless and smokeless, it is proper to allow the 
jury to consider such stipulation in assessing the dama­
ges. Affirmed. Dieberman v. Clzicago 0'"" S. S. R. T. R. 
Co., llls. S. C., March 24, 1892. 

TII\IE OF RU NNING CARS- VALIDITY OF ORDINANCE­
REGULATING SAME. 1. \Vhere a horse railroad charter pro­
vides that its cars "shall run as often as the co nvenience 
of passengers may require," and the road "shall be suo­
ject to such reasonable rules and regulations in respect 
thereto as the commo n council may, from time to time by 
ordinance prescribe," an ordinance requiring the several 
street surface roads o f this city to operate their roads" not 
less than one car every twenty minutes between the hours 
of 12 midnight and 6 o'clock A. M., each and every day, 
both ways for the transportation of passengers," will be 
presumed to be a reasonable a nd valid exercise of the leg­
islative power of the city, until e vidence rebutting such 
presumption is adduced by defendant road prosecuted for 
the penalty provided for the violation of such ordinance. 

2. That in such a case the convenience of passen­
gers, and not the cost of the defendant of running the 
cars, is the test of the reasonableness of the ordinance, 
which is a question of law for the court. But, the rejec­
tion of evidence offered by defendant for the purpose of 
showing that, with respect to one of its branch lines, such 
ordinance is unreasonable is ground for reversal. Rever­
seci. New trial ordered. Mayor. etc., New York v. The D. 
D., etc, R.R. Co., N. Y. C. A., April 1 7, 1892. 

E NT ERING MOVING C AR-C ONTRIBUTORY NEGLIGENCE. 
In an action to recover for a death caused by the 
negligence of the defendant company it is 
Held, that it is not, as a matter of law, negligence for 

a passenger to attempt to enter a street car while the same 
is moving, irrespective of the rate of speed or other qualify­
ing circumstanees. It is presumptively negligent to do 
so if the car is moving at its ordinary rate of speed, or 
with accelerated speed, and especially if the attempt is 
made between cars, or at the front instead of the rear of 
the car. It is ordinarily a question for the jury, depend 
ing upon the circumstances of each case. 

RIGHT TO USE STREETS-PUBLIC HIGHWAYS. The pro­
viso in the general railroad law of Pennsylvania, to the 
effect that it shall not authorize any corporation to enter 
upon and occupy any street in any incorporated city with­
out the prior consent of such city, does not confer the 
right to enter upon public highways or city streets by 
virtue merely of such consent. Pen11a. Ry. Cu. v. Phila­
delplzi'a Belt Line R. Co., Pa. Com. Pleas Court. March, 1892. 

AN electric railway franchise in a town of 20,000 in­
habitants is offered for sale in our advertising column s, 
where further particulars are given, · 
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A Cordial Invitation is hereby te ndered to a ll in 
a ttendance a t th e C levela nd Conventio n to ca ll a nd reg­
ister at ou r headquar ters, at the Hollenden H otel. \Ve 
value the ho nor of being enroll ed a m ong the number of 
those engaged in developing the street railway business, 
and welcome all t he frate rnity, while we view with d elight 
a nd wit h p ride t he m a rvelous strides which this industry 
is m akin g. 

The Situation in England as it relates to the 
stree t railway ind ustry is graphically and clearly por­
trayed in an article by ou r special correspondent printed 
in ano ther colu mn. Many, ju dging b y the proverbial 
conservatism of the Engli sh, p red ic t tha t the introduction 
of mechanical tract ion must necessarily b e slow and of 
limited extent, but we are of opinio n that electric power 
will so act upon the people that they will be galvanized 
into new life, so that the demand fo r rapid transit facili ­
ties on the part of the general public will break d own the 
barriers, and that the business will make as rapid strides 
in the near future as it has a lread y d o ne in this co untry. 

A P roper Steam L in e Crossing was o ne o f the 
incidental subjects discussed a t th e recent meeting of the 
Massachusetts Street Railway Associa tio n. The subject 
is one in which nearly a ll the street ra il way companies of 
the count ry are interested, and one in which t hey should 
assert their rights, for in nearly all cases the steam lines 
assume to dictate what kind of a crossing sha ll be em­
ployed, and usually refuse to allow the rails to be 
notched to provide for a smooth crossing fo r elec tric cars. 
It \yas clearly shown in the report that the st reet railways 
transport a larger number of passengers tha n d o the 
steam lines, and from t his view of the case, it wo uld 
naturally seem that the righ ts of the street rail ways in 
this matter should be more j ustly t reated. With the 

advent of mechanical traction the jolting of th e cars from 
any cause tends to injure the trucks and motors, and we 
can see no good reason why the electric lines should not 
be accord ed as sm c oth a crossing as steam lines. \Ve are 
glad to know that the matter is receiving attention, and 
that a memorial will be presented at the next meeting of 
the America n Street R a ilway Association calling the 
attention of that body to the matter and suggesting plans 
of actio n. 

Advance Copies of the reports of special commit­
tees at the coming Convention are to be furnished to all 
applicants, so that there will be an opportunity for all who 
so desire, to prepare themselves for taking part in the 
discussions which will foll ow. This is a new departure 
from the ordinary methods of the Association, and we be- -. 
lieve will add largely to the value o f the proceedings and 
facilitate the dispatch o f business; but in order to derive 
the largest benefit from the new arrnngement, it will be 
necessary for the chairmen of the vario_us committees to 
send copies of their reports to the secretary in ti me to 
allow for printing and distribution, and that interested 
parties obtain them a nd use them as designed. We have, 
from the first, favored this method of conducting the As­
sociation's business, and trust that it may uot fail through 
a ny neglect on the part of the committees. There will 
now be no excuse for those who style themselves diffident 
men for not taking part in the discussions, as they will 
have ample time for preparation, and since such men are 
usually possessed of a large share of good hard sense, 
they can doubtless impart a great deal of valuable i nfor­
mation. As opportunity offers, we shall expect to hear, in 
the coming meeting, from a large number of such men, 
and we believe that the proceedings will be corresponding-
ly more interesting. We believe that it is the duty of every 
one to contribute to others' good whenever he is able to 
do so, for in so doing he will multiply his own power for 
useful work. 

'' I am Entirely Indifferent to the anathemas which 
the daily -press continue to hurl against the trolley sys­
tem and those o f us who were instrumental in its intro­
duction," said a prominent street railway president re­
cently," and so is the public, now that our lines are in 
operation and an opportunity has been given to the people 
to ride in our cars. They begin to appreciate tbe im­
proved facilities, and no am ount of newspaper criticism 
seems to m ove th em." This is a condition of affairs which 
we have a nticipated, and we doubt if the history of jour-

. nalism presents a parallel in which the daily press (usually 
on the side o f right and in favor o f public improvements) 
has made so many grave mistakes or suffered a more in­
glorious defeat. This senseless opposition has, however, 
served one good purpose, as it has given the managers of 
certain street railway lines an opportunity for the display 
of a degree of courage and perseverance in the face of 
bitter opposition that heretofore has been accorded only 
to soldiers or prominent reformers. This final victory 
should serve as an incentive to the managers of other 
railway lines in our large cities to do likewise, for there is 
a sure pre.stige of ultimate success and the promise of en­
joying, as others now do, the proud consciousness of hav­
ing taken a wise course in the matter. The attitude 
which the local papers in our large cities have taken in 
reference to the introduction of mechanical traction, 
emphasizes the fact that the technical press, in matters 
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pertaining to public improvements, is a much safer guide 
than the more popular publicatio ns. 

A Defective Memory Epidemic seems to have 
broken out among street railway conductors in nearly 
every direction, as we read of several lines being com­
pelled recently to discharge a number of afflicted men. 
This disease, or mental aberration, which manifests itself 
principally in neglecting to r~gister fares, is a very conta­
gious one, and unless promptly quarantined and the patient 
retired is apt to cripple the resources of a company. It is 
strikingly apparent that we need the labors of a Dr. Koch 
in this country to discover, if possible, the particular germ 
or bacteria which is the origin de this disease in order 
that a suitable remedy may be devised. One peculiar 
feature of this malady is that it is frequently accompa­
nied by an abnormal development of an ability for trick­
ery and a skillful manipulation of the register and re­
ports to deceive the company and prevent the disease 
from being discovered. So prominent is this feature that 
the skill and ingenuity displayed by certain conductors in 
this direction surpass that of the executive officers in the 
management of the road, and could it be expended in the 
direction of useful and honest work would place many of 
these men in the front rank of successful street railway 
managers. While there is a field for improved street rail­
way appliances in almost every department of the ser­
vice, there is none so important or desirable as a class of 
trusty and reliable conductors with good memories, and 
who will not be partial to their friends. Such a class will 
be more readily developed when the general public takes 
an interest in such matters and observes whether the con­
ductors on the cars on which they ride collect their fares 
and those of their neighbors, and promptly register the 
same. 

'' I Cannot Find Time to Read Street Railway 
Papers," said a street railway manager recently. Such an 
admission on the part of an executive officer of a street 
railway company argues one of two things: Either that 
he has failed to organize his forces so as to relieve him­
self of burdensome details, or that his directors are im­
posing upon him too heavy burdens which will eventually 
result in an inferior service. \Ve admit that there are pe­
riods in the administration of the affairs of a company, 
such as the re-equipment of the lines for mechanical trac­
tion, or building extensions, when the details are all­
absorbing ; but when such is the chronic condition of the 
manager, we instinctively feel that he is likely to lose 
ground and be outstripped by some of his less prominent 
neighbors who read and take advantage of the practical 
suggestions that constantly appear in the journals de­
voted to this particular ind us try. He is not the most 
successful manager who does all the work himself, but 
rather he who holds his subordinates responsible for de­
tails while he gives himself ample time for research and 
improvement. The manager of the former type will soon 
wear himself out in the service of the company, while he 
flatters himself that he is making a great sacrifice for his 
employer; but the other will prolong his period of ac­
tivity and enjoy the confidence and favor of his director3 
because of the constantly increasing dividends which he is 
able to earn. We know of men at the head of compara­
tively small systems who are always overburdened with 
details, while others who control a much larger mileage 
and an enormous traffic, are never overburdened and 

manage their business with comparative ca se. Th e soo ner 
a manager learn s to appreciate the situation and to gov­
ern himself accordingly, in so much less time will he reac h 
the highest standard in his profession and gain an envia­
ble reputation among his fellows. 

The Introduction of the Trolley in the annexed 
district of New York City is an event fraught with tre ­
mendous possibilities; for it is reasonable to expect that 
the people of this city will readily appreciate and adopt 
this method of traction, as have the citizens of other 
places where the trolley cars have already been in opera­
tion ; for not in one single in stance, we are assured, would 
the people of these places submit to the removal of the 
ca rs. Hence, we predict that as soon as the New York 
people become acquainted with this method of transit, 
and their causeless fears regarding the danger element 
are allayed, they will demand its extension in such 
positive terms that neither the public press nor the muni­
cipal authorities will be able much longer to block its 
universal introduction. We congratulate the Union Rail­
road Co. on its splendid success and increased receipts so 
far, and the residents of the annexed district on having 
so admirable a system of rapid transit. In this connec­
tion the fact should not be overlooked that while the 
Union Railroad Co. were the prime movers in this enter­
prise, yet its execution has been largely in the hands of 
one man. Mr. L. H. McIntire, chief engineer of the com­
pany, has not only arranged all the mechanical details and 
superintended their execution, but upon him has devolved 
the duty of seeing the city officials frequently, and also 
the objecting property holders along the line, and of out­
generalling the mobs in the outlying districts which have 
repeatedly torn up his tracks and even threatened him 
with personal violence. Hence the credit of the work is 
largely due to his ingenuity, skill, industry and patience, 
and we have no doubt wili eventually be thus recognized. 

The Saratoga Convention of the New York State 
Street Railway Association, although not largely at­
tended, was very fruitful in results. The fact was em­
phasized in the report made by the attorney that the 
efforts of the Association had resulted in checking state 
legislation that would have been hostile to street railway 
and other corporate interests. The statement was made 
that over 100 bills had been introduced at Albany at the 
last session, which, had they been allowed to pass, would 
have materially crippled the street railway interests of the 
state. Another fact was emphasized that it would be to 
the advantage of the smaller companies of the state to be­
come members of the Association, for they could materi­
ally aid, by their influence with the local legislators, in 
shaping legislative action. We have, heretofore, referred 
to this matter, and we are quite sure that any company 
which will give attention to this subject and learn how 
great are the advantages to be derived, would not delay 
to enter the organization. In the paper and discussion 
following, it will be seen that there is a demand for a 
number of better appliances in some of the minor de­
tails of car building, particularly as regards the method 
of lettering and signs and night signals to indicate the 
routes over which the cars operate. There is a field f9r 
the exercise of inventive genius in this direction, and any 
person who will solve the problem satisfactorily will no 
doubt receive ample reward for any improvement in sig­
nals. The rail and joint question was also incidentally 
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discussed, but very little light, however, was thrown upon 
the subject. It is interesting to note from the discussions 
that on single track lines where the cars run in both di­
rections the joints do not give as much trouble as they do 
on double track lines. From these facts it would be in­
ferred that the life of a track would be greatly increased 
if the.cars could be run alterna tely right and left handed, 
but owing to the confusion that would result, probably 
this practice can not be followed. The organization of 
a supply men's association was, in our opinion, a wise 
step, and we believe that it will result in mutual good 
to both the street railway and material men, and it is 
hoped that at the coming Cleveland convention a similar 
association will be formed. 

The Approaching Convention is an event in 
which every street railway man should feel a deep inter­
est, whether he is able to be present at Cleveland or not. 
If not present he will read the proceedings as reported in 
the technical papers, and will no doubt be benefited, but 
the advantages of being present are sometimes over­
looked, and some of these advantages we wish to empha­
size. These are, first, the social features, which give the 
men from widely separate localities an opportunity of 
becoming acquainted and of gaining that confidence that 
comes from being a part of a great organization to which 
one can look for support and sympathy in times of trouble 
or serious oppos1t10n. A second advantage would come 
from an inspection of the various appliances which will be 
placed on exhibition by the manufacturers and dealers in 
street railway s~1pplies, as well as making the acquaint­
ance of the same dealers, which perchance would be of 
advantage in future business transactions. The third 
advantage in the present case will be the opportunity 
of visiting and inspecting the street railway systems 
of the city, which embrace the various methods of me­
chanical traction, and on which a deal of experimenting 
has been done, the results of which are excellent systems 
which will serve as models for imitation. There will also 
be an opportunity of visiting the local electrical and other 
industries devoted to the production of street railway 
appli.ances of which the city is justly proud. We are 
aware that there are but few active street railway men 
who do not already appreciate all the advantages that we 
can name; but there are many who cannot be present 
because their directors have neglected to make provision 
for a vacation and also to provide the funds necessary. We 
should like to gain the ear of all such directors and sug­
gest that it would be a graceful act on their part to offer 
a vacation to their faithful heads of departments, and 
provide liberally for meeting the incidental expenses of a 
trip to Cleveland, and to say that such an investment 
would, no doubt, prove a profitable one. A soldier, were 
he required to erfgage in battle alone, would make but a 
sorry attack or defense, but if he can feel the touch of 
elbow with comrades on the right or left, finds his own 
courage increased and his capacity for doing useful work 
more than doubled. The same is true of an association 
of allied industries ; there is a confidence born of union, 
that adds greatly to one's productive power. In review­
ing the history of the Association, and noting the names 
that have been prominently connected with it from its 
early history, we find that in most cases they are the 
same parties who now control or manage the most import­
ant street railway systems of our large cities, and who 

are ever ready to witness to the advantages they have 
derived, by participating in the proceedings of the Asso­
ciation. In conclusion, we are confident that it will pay 
in more ways than one for every street railway company 
in the country, as well as those firms engaged in the 
manufacture of street railway appliances, to be represented 
at the Cleveland meeting. 

Compensation for the Use of Streets. 

When a town or city is young, the authorities are 
frequently puzzled to know what to tax, and at the same 
time cause the least inconvenience ; that is, the least pop­
ular opposition. To this end methods are employed cal­
culated to conceal the way in which the people pay such 
taxation, by taxing a corporation or something of that 
kind, which act requires the corporation to impose a 
higher rate of charges on the public in order that it can 
get its tax back again. By such means the town politi­
cians escape the onus of the act, and put it on the shoul­
ders of the corporation ; although, as a matter of fact, the 
people only are the ones who pay the tax. But the sub­
terfuge of the tax makers is shortsightedly successful 
in its purposes, and all the wrath due to the cost of the 
tax is transferred away from them upon somebody else. 

In no department is this tendency of the politicans 
more marked than with street railway service; in such 
cases the street car corporations are special objects of 
attack, and commonly they are made to pay dearly for 
their privileges. From the stand point of a city's best and 
most rapid development-and usually that is one of the 
chief objects of political management-this course of ac­
tion defeats its own purpose; for the simple reason that it 
adds to the cost of residence in one of those ways which 
attract the home seeker's attention, next to rent itself. 
One of the first questions asked by the new or con tern­
plating resident is: What is the cost of travel between the 
home and the place of business, and what kind of service 
is obtainable? This question answers itself, so far as a 
public policy is concerned ; that town which affords the 
best street car service, and at the lowest cost, other things 
being being equal, grows the fastest. In fact, it is well 
appreciated among steam railway officials that a low 
priced, frequent and comfortable service has built up a 
good many cities in this country, which to-day could have 
made no such showing if that service had been absent. 
The rule holds equally well in the case of street railways, 
for the methods of getting from one part of a town to 
another are as important to the resident as to get to the 
town at all. Either want failing of attainment, means a 
proportionate reduction in a town's development. 

Probably there is no one feature more calculated to 
develop a town-therefore the nation-than a first class 
means of intercommunication between the people ; this 
assumption is easily verifiable by noting the slow growth 
and general business idleness of the people in European 
cities where for ages such intercommunication has been 
almost absent, or so inconvenient that commercial and 
other intercourse has been attended with too much cost 
and delay to produce a general prosperity. 

For these reasons it becomes self evident that if the 
politicians really have their town's best interest at heart, 
they must encourage by practical aid, rather than sup­
press, efforts which have for their end and aim the im­
provement of local transportation facilities. And conse­
quentially, if the granted right of way really possesse~ a 
large value independent of that which the transportation 
company develops by its own enterprise, all such ad­
vantages should go in the direction of_ reducing fa_res 
rather than increased taxation, whatever its forms, which 
is a practical premium upon the non-development of the 
interested localitv. The whole interests of the people are 
inwrought with the transportation problem ; consequently 
any action of the people against the_ fair interest~ of 
transportation is practical suicide, so far as the desired 
results of intercommunication are concerned. 
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The Safety of the Trolley System. ger c; o r passers-by, in any event frJ_m this source, is abso­
lutely nil. A perso n ca n only receive a shock by touch-

The trolley system has been and is now bei ng ing the ove rhead wire a nd g round ,~t _th: same ti~e, and 
attacked in several cities with a virulence and bigo try this cannot occur whil e th e tru llev 1s 10 its p lace e1gnteen 
which is uncommon and seems greatly out of place in this or twentv feet above th e t rack. I~ this position it is very 
Nineteenth Century. These attacks, it is interesting to firmly fastened, the po les a nd su_pport_s being especially 
note are being made in cities which have had no practical designed to resist the greatest str_a 1n wh ich can come u~on 
exp:rience with the system. After the cars are in op- them, whil e the guard wires earned above the t:olley \'-'.Ire 
eration and their advantages over horse cars become prevent any electric light, telep hone o r other wires fallrng 
unders~ood, the general abuse stops, showing that the on the trolley wire fro m a bove. But in case the trolley 
benefits conferred more than outweigh any supposed wire should at any time become broken. and fall to the 
drawbacks in the new power. But no amount of ex- ground, the section of the line in w~ ich t?at point is situ­
perience of other cities in this lin e seems to be of bene- · ated is instantly cut o ut of co nnection with the generat­
fit in checking this spirit of opposition against the ors by automatic safety catches, making the broken trol­
unknown electric car. The desirability of the electric ley wire perfectly safe to handle. 
system may be shown, and the fallacy of the arguments The second charge brought agains t electric cars, is 
used to oppose it may be proved, but the same unreason that owing to their greater weight and higher speed t hey 
ing prejudice exists and manifests itself on occasion. ·-- cannot be quickly stopped, and, consequentl y, t hey cause 

This prejudice seems based upon two. alleged a large number of street accid ents. An electric car can, 
grounds, viz., that the overhead structure reqmred for of course, be run at the slow speed o f a horse car , if de­
the operation of the cars is objectionable from an sirable, and whether under these circumstances t he oppo­
resthetic standpoint, and that maintenance of the system nents of the electric system consider th em mo re da nger­
itself is attended with danger to passengers and cccupants ous than horse cars, we are unable to sta te; b ut even at 
of tbe streets. the rate of speed at which electric cars usuall y run we 

The first charge might, perhaps. have been made consider them no more dangerous to occupants of the 
with some sort of propriety against the early electric rail- streets than cars drawn by animal power. The reason of 
ways. The pole lines on many of these roads were built this lies in the fact that the electric car, though heavier, 
to sustain a greater weight in the streets than is now nee- can be stopped much more rapidly than a horse car, and 
essary, and the entire method of construction was cr~de within a shorter distance. \Vith horse cars, only hand 
and of a less expensive type than now. But later tm- brakes are available. With electric cars, on the other 
provements have greatly changed the appearance of the hand, power brakes can be used by which the car, while 
overhead portion of an electric line. vVooden poles have running at a speed of ten miles an hour, can_ be stopped 
been replaced by those made of iron, manufactured within a distance of about fifteen feet, dependrng upon the 
especially for the purpose, unobtrus~ve and tasteful, while condition of the rails. In cases of emergency the cur­
the number of wires absolutely required has been reduced rent in the motors can be reversed by the motorman with­
to one trolley wire for each track, and two guard wires out changing his position, as has often been done, thereby 
(not always necessary) with the proper span wires for stopping the car within a very much shorter di~tance. 
holding these in position. Now, having considered the charges against the elec-

In regard to the alleged danger attending the employ- tric car, let us see who speaks in its favor. How has the 
ment of electric cars, we have repeatedly shown the introduction and use of the electric cars been regarded 
groundlessness of c~arges of this nature, and it seems by the general public in the cities where electric power 
almost unnecessary to devote any further space in this has been adopted? Do the people who live where these 
paper to the subject. But since the opposition to the cars have be~n in use for a considerable time and who 
system is avowedly based largely on its supposed danger, use them daily, regard them as dangerous and objection­
and since in cities and among individuals ignorant of the able and do they desire to return to horse cars? This 
practical workings of the electric system this idea has quedtion is easily answered. The verdict is unanimously 
become widely accepted as truth, a further examination in favor of the el t' ctric car. Every city in which electric cars 
of the subject may not be without value. have been introduced has pronounced with no uncertain 

The advantages gained by the use of electric cars is voice in their favor. The improved method of transit has 
rarely taken into consideration in these attacks upon the bettered the centre of the city, by the removal of a large 
system as a whole. By omitting this feature and assum- number of horses from the streets, and by bringing the 

· ing that the public gains nothing in the discontinuance city into closer communication with the suburbs, thereby 
of horse cars by cleaner streets, the removal from the allowing those whose business requires their presence in 
centres of cities of extensive stables, quicker transit and the city~during the day, to establish their homes at some 
better cars, let us see whether as viewed from a danger distance. It has also helped the suburbs by raising the 
standpoint alone the electric cars are more objectionable price of property and by bringing rapid transit in com­
than horse cars. The electric current, from its mystery, fortable modern cars and in a way never accomplished 
is supposed to conceal a death dealing power, dangerous and impossible with horse cars. 
alike to passengers and passers-by, and reports of acci- In answer to a circular letter recently sent by a metro­
dents on several electric railways have been exaggerated, politan daily to the mayors of each city in this country 
until a strongly founded belief has been created in the in which electric cars are in operation, asking the popular 
minds of many that such a danger exists. This is only opinion of them, many answers were received, al1 un­
anothe, instance that a falsehood long persisted in be- equivocal and all favorable. In none of these cities would a 
comes often accepted ·as truth. As a matter of fact we proposition to return to animal power receive respectful 
have yet to learn of a single instance of any passenger or consideration. In other words, the electric railway has 
other person other than an employe of the railway company, come to stay, and its wider adoption cannot be prevented 
being permanently injured, still less killed by the current by the unimportant and weak objections brought against 
of an electric: railway. All alleged accidents from this it. It has won the approval of the citizens of those cities 
cause have been investigated and found to· have been where it has been installed, and while the future may 
either fictitious or traceable to some other origin than the bring improvement in details, it will not alter the fa vo r­
rail way circuit. able opinion in which electric cars are regarded by those 

The max1mu m voltage used on an electric railway has who have actual acquaintance with them. 
been settled by universal practice to be in the neighbor-
hood of 500, never rising above this figure. In only one 
or two instp.nces in the entire history of electric railroad­
ing have fatal results to employes followed a shock from 
this voltage, and in these, the circumstances under which 
the accident occurred were such as could not occur to 
any passenger, while there is no reason to believe that heart 
disease was not the cause of death. The danger to passen-

THE Ford-Washburn Storelectro Co., of Cleveland , 
0., are progressing .satisfactorily in the development of 
their storage battery system, and will have a car in opera­
tion on one of the Cleveland lines during the Convention, 
when all will have an opportunity of witnessing the re­
sult of the experiments thus far conducted by this com­
pany. 
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The Power Stations of the Brooklyn City 
Railway. 

The electrical equipment of t he lines of the Brooklyn 
City Railway Co. which operates 180 miles of track in 
that city, is being pushed rapidly forward. The com­
pany have decided upon the construction of two main 
power stations. One of these will be located, as has al ready 
been mentioned, near the site of the present temporary 
power station on New York Bay at the foot of 52d Street, 
Sou th Brooklyn. The o ther station, known as the Eastern l 

are below the bo\lers and on the floor line, obviating the 
necessity of the heavy supports which would be requisite 
if the flues were above the boilers. The steam pipe from 
each boiler is connected directly with the duplicate mains, 
shown in the figure, and supported from the roof. The 
connections are such that any boiler at any portion of 
either of the mains can be cut out without interfering 
with the operation of the plant. The ashes from the 
boiler pass through a chute into an ash car whence they 
are taken away. All the handling of both fuel and ashes 
is done by mechanical conveyors. 

' " K-------19-5½ Street Raill 

FIG . 1.- SECTION AL VIEW OF BOILER ROOM-SOUTHERN POWER STATION, BROOKLYN CITY RAILWAY CO. 

Station, will be located at the corner of Kent and Division 
Avenues, Williamsburgh. The ultimate capacity of the 
former will be about 12,000 H. P. The foundations for 
the machinery have all been placed in position, and by 
the time that this reaches our readers the roof girders 
will probably be in place, and the stack nearly, if not 
entirely, completed. 

The power station is of brick with blue stone trim­
mings and measures 98 X 378 ft. outside dimensions. The 
boiler room is in the western part of the building and is 
93 ft. 10 ins. X J 38 ft. Fig. 1 shows a cross section of this por­
tion of the buildi ng, and Fig. 2 the plan of the building. 
The boilers are twenty in number of 250 H.P. each,and were 
supplied by the Babcock & Wilcox Co., of New York. 
As will be seen_. the flues, which are of large dimensions, 

Fig. 3 presents a cross section and Fig. 4 the plan of 
the engine room, and these diagrams show very accurately 
the duplicate system of piping and also the arrangement 
of the engines and generators. As will be seen, the 
method of driving adopted is worthy of attention, and 
somewhat different from that employed in other large 
stations of this character. The generators are mounted 
on an elevated platform, and are connected in pairs, the 
armature shafts being in line. A pulley shown in greater 
detail in Fig. 5, is mounted between the two genera~ors 
with friction clutches and belted directly from the engine. 
By means of these either or both generators can be run 
or not at the option of the engineer. The engines were 
manufactured by the E. P. Allis Co., who are the con· 
tractors for the entire machinery at the station. They 
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are cross compound, condensing, and their cylinder 
dimensions are twenty-six inches and forty -eight inches by 
forty-eight inches stroke. Four of these will be placed in 
position within the next month, an<l the four others, 
which will complete the station, will probably be installed 
during the next six months. These engines were designed 

I ) 

I ) 

= = = = = Engine Room 

114 ft. long, three- ply, a nd will be fu~nished by Chas. A. 
Schieren & Co., th e Mona rch Belting Co., the Charles 
Munson Belting Co., a nd Fayerweather & Ladew. The 
switches, arresters, etc., will be located in a special" con­
trolling room" shown in the pla n. 

The stack, which will be located between the engine 

Street Railway J ournal N.Y 

FIG. 2.-GEN ERAL PLAN OF STEAM PIPING- SOUTHERN POWER STATION, BROOKLYN CITY RAILWAY CO . 
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FIG. 3.-SECTIONAL VIEW OF ENGINE ROOM-SOUTHERN POWER STATION, BROOKLYN CITY RAILWAY CO. 

to develop 900 H. P. each under the most economical con­
ditions and to work up to 1,500 H. P. each. The iron work 
in the station was supplied by and erected by the Boston 
Bridge Co. The generators are of the Thomson-Houston 
M. P. type and of 500 K. w. capacity. The interior walls 
of the engine room, to a height of eight feet from the floor 
level, are wainscoted with enameled brick of red and cream 
color, allowing this portion of the room to be kept clean 
from grease an<l oil. The roof will consist of two inch 
h::~.rd pine, laid upon the purlines and rafters, and covered I 

with slat~. The engine room will be kept well lighted, 
and skylights have been arranged over each engine. The 
four belts already ordered are seventy-two inches wide, 

and boiler rooms, will be 200 ft. in height and will have 
a flue twelve feet in diameter. The foundation of the 
stack consists of a layer of concrete four feet in thickness 
and sixty-two feet square, resting on piles. Above this is 
eleven feet of granite. The base of the stack is square 
for a height of twenty-five feet, then the corners are step­
ped in until an octagon is reached from which the stack is 
carried up in circular form. Fig. 6 shows the arrange­
ment of the flues at the base of the stack. The gases from 
the engine are first carried through economizers which re­
duce the temperature of the gas to about 300 degs. The 
damper doors at the entrance to the stack are 16X11 ft . 8 
ins. and it was quite a problem howthesecoQld best beoper-
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ated. The plan adopted is the same as with the 'West 
End power stat ion a t Boston. T he damper doors are 
h un g by chai ns from bolts passing through the sustaining 
arc o f the stack, and the doors a re then worked by a rod 
fro m the outside. The floor of bo th engine and boiler 
rooms consists of concrete, fo ur feet in thickness, a nd 
this rests entirely on sand, th e s tack and wa lls befog the 
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Electric, Cable and :Miscellaneous Notes from 
Providence, R. I. 

The Pawtuxet electric line (Thomson-Houston equip­
ment)which was put in operation on the 20th of January last 
by the Union Railway Co., of Providence, R. !.,continues to 
o perate in a highly satisfactory manner. Twenty-two of the 

I 

I 
Street Raiilcau J ournal N .Y. 

FIG. 4.-PLAN OF ENGINE AND GENERATOR ROOM - BROOKLYN CITY RAILWAY CO. 

cars are mounted on the 
Robinson radial trucks, and 
the superintendent, A. T. 
Potter, told us that he felt he 
had made no mistake in 
adopting this type of truck, 
as in so far that it had re­
quired no repairs and was 
sustaining all the claims 
made for it. The car bodies, 
most of which were manu . 
factured by the Newburyport 
Car ~lanufactuing Co., are 
giving every indication that 
they will have a long life, 
and are looking as well as 
when first put in service. A 
laFge portion of the track 
over which the electric cars 
operate is laid with the Provi­
dence girder rail, and though 
it has been in service seven 
years, the joints are standing 
up remarkably well, so that 
the wheels pound but little. 
This rail has had a very poor 

only portions of th e bui lding fo r which piles had to be 
driven. 

The loca ti on of th e s ta tion being on the bay, the best 
facilities a re secu red fo r the receipt o f fuel a nd for secur­
ing water for co ndensi ng purposes. The managers of the 
company have b uilt a pier 700 X 200 ft. in size, from 
which coal will be landed directly fro m b a rges and taken 
to t he statio n by machinery. 

T H E E ASTERN ST AT IO N 

which w ill be loca ted ~t the corner o f Kent and Division 
Avenues, \ :Villi a ms bu rgh, will have a n ultimate station 
capaci ty of 24,000 a mperes. The engines will be cross 
compound co ndensi ng engines ; cylinder dimensions forty­
two and sixty-two inches by sixty inch stroke, manufactur-

record in Boston and some o ther cities, but in Providence 
it is giving creditable service owing to the thorough 
manner in which the line was originally constructed. 
The superintendent is of the opinion that for horse car 
traffic there is no better track construction. 

The company have adopted the new Thomson­
H o uston controlling device for the operation of their cars, 

1 
a nd are satisfied that its use results in a large saving of 
power. In going through the car house we were much 
interested in the new and novel transfer table which was 
designed by M. Rounds, formerly with the Union 
Railway Co., and it is giving most excellent sati~faction. 
The table is long enough to receive a ten ton radial truck 
car, and operates so easily that one man can easily move 
it across the car h0use. The table runs upon six wheels 

lf------761-+----

FIG. 5.-GENERATOR PULLEY AND CLUTCH COUPLING-BROOKLYN CITY RAILWAY CO. 

ed by the E. P. Allis Co. Each pai r o f engines will be directly 
connected to one monster generator of 4,000 amperes 
capacity. These generators are being built by the Gen­
eral Electric Co., of New York, from designs furnished 
by F. S. P earson, consulting engineer of the road, and \V. 
H. Knight of the G eneral Electric Co. Th ese machines 
will have twelve poles a nd a commutato r seven feet in 
diameter. 

The boilers will be fu rnish ed by the Babcock & Wilcox 
Co., of New York, a nd wi ll have a capacity of 250 H. P. 
each and 180 I bs. steam pressure. T he boiler roo m will be 
in two stories; eighteen boi lers w ill be located o n the 
lower floor and the same number o n t he upper fl oor. 
The chimney will have a seventeen foot flue and will be 
330 ft. in height. 

which are about two feet in diameter, all having trip 
roller bearings. There are three tracks, and the middle 
wheels are flangeless, but are provided with a starti~g 
lever, having a rack and dog, so that one man can easily 
start the load and then can push it along with compara­
tive ease. The company have ordered of the Union Street 
Rail way Supply Co., o f Mansfield, Mass., a_ num?er 
of electric snow plows, modeled after a machine wh_1ch 
was in operation on their lines all last winter, and which 
was designed by the superintendent and Mr. Rounds, 
and which was operated through all the storms of the past 
winter with great satisfaction to the management. The 
plow is operated by two S. R. G. 30 H. P. ~otors, an? the 
motor shaft is geared to the axle by a pair of ordina~y 
split car gears, thus obviating the use of a sprocket chain 
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which seld om gives satisfactory results. A system of sim ­
ple levers operates the wings of the plow, and the s teel 
track scraper is also readily raised or lowered as the con­
ditions may require. The p low is a double ender, and 
works in either directio n. The mechanism is covered with 
a plain cab, with windows for sufficient light. Mr. Potter 
informs us that he never operated a track cleaner with so 
good results as this home made plow gives. The company 
have recently removed the track brakes from their cable 
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The cab le line operated by this company continues to 
give an excellent servi ce, but some slight repairs have 
been necessary on the track owing to the rail, which is 
only thirty-five pound girder, being too light. The com­
pany have recently bought of the Roeblings a Lang lay 
rope which will soon be put in operation, and from 
which good results are expected. Owing to the increased 
traffic on the line, it has been found necessary to put a 
new and larger cylinder on the smaller of the two engines 
with which the lines are operated. 

The Union Railway Co. have recently moved from 
their quarters on Market Square to the second floor 0f 
the !\1erchants' National Bank Building. The re-

FIG . 7.-ENGINE BELT T IG HTENER AND OPERATING MECHAN­
ISM - BROOKLYN CITY RAILWAY CO. 

ceiver's office, however, remains in the transfer building of 
FIG. 6.-HALF PLAN AND ELEVATION OF ECONOMIZERS, FLUES the company on the bridge. 

AND CHIMNEY-BROOKLYN CITY RAILWAY CO. The charter of the Union Railway Co. requires that 
they sell school tickets for one fare to all children who are 

grip cars and substituted the Kane brake, which has here- 1 obliged to ride on two lines in order to reach the High 
tofore been used witb satisfactory results on their horse school. These tickets are supplied to the principal of the 
car lines, and which we have before illustrated. school from whom the pupils purchase them and at the 

The success had with electric traction thus far in same time are required to sign a statement that they will 
Providence has prompted the Union Railway Co. to make not use the tickets unlawfully or dispose of them to other 
applic-:ttion to the Common Council for the privilege of parties. It is found, however, that in many cases very 
operating the balance of their lines with electric power,but, little regard is paid to this agreement, for the tickets are 
unfortuately, the city authorities are inclined to impose frequently presented on other than school days, and in 
upon the railway company very exacting requirements in some cases are disposed of by the pupils to parties who 
regard to the extension, paving and grading of streets, present them on all occasions, and to the conductors who 
besides a direct tax upon their income, which the com- turn them in as full fare in making their reports. This is 
pany feel they cannot accept, so that the further develop- another striking commentary on the indifference of the 
ment of el7ctric traction in the city is likely to be delayed public, not to say dishonesty, in reference to dealing with 
for some time. street railway companies. 
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Woodland Avenue & West Side Street Railroad 
Co., Cleveland. 

The Woodland Avenue & \Vest Side S treet Railroad 
of Cleveland hoped to be able to operate their ca rs by 
electricity during the present month, but a combination 
of circumstances has conspired to cause delay. It will be 
several weeks at the least before electric cars will traverse 
the tracks. As the company have embodied in their plans 
a number of radical departures from conventional lines, it 
is believed that a description of their new equipment will 
be of interest. 

In their track construction the company have for the 
most part used Johnson rails, the weights of which are 
ninety-eight pounds and eighty-two pounds. One mile is 
laid with the \Vharton rails, nine inches in height, and 
weighing ninety pounds. In the case of the Johnson 
rails the heavier are spiked to the ties, and the o thers rest 
on chairs. Oak ties, 5 X 8 ins., are laid at distances of 
two and a half feet from centres. It has been decided to 
suspend the joints, and a tie is laid within eight inches on 
each side of the joints. Special attention has been paid to 
tamping, and this work has been thoroughly done. The 
pavement is the ordinary Medina sandstone. 

Each rail is wired by a No. oo galvani zed iron wire, 

wire and feeder contract was awarded to the McIntosh­
Huntington Co., of Cleveland, who purchased their supply 
of the West~rn Electric Co., of Chicago. 

The co mpany decided to start with forty electric 
,&;:- 0 cars, and the order for the bodies and trucks 

,,..,~ >i~ was given to the J. G. Brill Co. The length 
,,_,._ ·' of the bodies will be twenty-one feet, with 

platforms four feet six inches, making the 
cars thirty feet over all. They are to be fin­
ished in mahogany, with birch decorations 
for the ceiling. Doors at the side near the 
step are provided to facilitate getting on and 
off. Plate glass will be used in the win­
dows, and cut glass in the ventilators. The 
latter will be of a new design, similar to 
those used in steam raiiway coaches. Wilton 
carpet will cover the seats. Illumination 
will be provided by ten incandescent lamps, 
one on each platform, and four each on two 
chandeliers wi-thin the car. 

The power house, which is well under 
way, will embody a number of fe!'ltures which 
will render it of especial interest. The man­
agement determined upon departing from the 
ordinary practice only after extended study, 

and they believe 
their plant will 
show a marked 

FIG. !.-EXTERIOR OF POWE.R STATION-WOODLAND_~AVENUE. &-_WEST SIDE RAILWAY. 

economy in work­
ing. The building 
is located on the 
west side about 
200 ft. from the 
Cuyahoga River, 
from which water 
is brought for con­
densing purposes 
in an eighteen 
inch main. The 
building has a 
frontage of 160 ft. 
and a depth of 140 

ft. It is one story 

and the joints are bonded on both the inside and o utside 
of the rail. To provide a g·ood ground in even the driest 
weather, the wire is run into the soil about twelve feet at 
points about 1,000 ft. apart, and connection is made with 
a sewer pipe, or a coil of wire is left in the earth, if no 
metallic connection is found. 

Side pole construction is adopted for the entire line, 
and metal poles will be used throughout the system. On 
forty foot streets the three sections of the latter are four, 
five -and six inches, standard sizes respectively; on the I 
sixty foot streets and on curves the sizes are five, six and 

in height, and is 
built of brick with stone trimmings (Fig. 1). 

The structure is covered by two separate roofs, one 
over the boiler room, and the other over the engine and 
generator room. The smoke stack rises to a height of 
17 5 ft. and rests on a foundation built on piles. 

To provide an abundance of air, a space of five feet 
will be left under the flooring; the latter will be con­
structed o f I beams with arches of tile and covered with 
cement. Steam will be generated in three boilers of the 
Scotch marine type of a capacity of 500 H. P. each. The 
engines will be three in number, of the marine type and 

s eve n inches, 
extra h ea v y. 
The poles are 
treated with a 
coat of paint in­
side and out­
side, and the 
section which is 
to be buried re­
ceives a second 
coat. Their 
length is twen­
ty-eight feet, of 
which six feet is 
underground. 
The poles were 

FIG. 2.-NEW CAR HOUSE-WOODLAND AVENUE & WEST SIDE RAILWAY. 

furnished by the Electrical Construction & Supply Co. 
of Pittsburgh. 

The pole top is that of the Railway Equipment Co., 
of Chicago, who furnished the entire overhead equipment, 
with the exception of the wire, including hangers, glass 
insulators, etc. 

The trolley wire is of the best Lake Superior copper, 
and the gauge is No. o. B. & S. Most of the feed wire 
has a cross section of 500,000 circular mils. The entire 

triple expansion. They will run with two foot stroke and 
140 revolutions, making the piston speed 560 ft. · 

Coupled to an extension of the engine shaft at each 
end will be a \Vestinghouse multipolar generator of 250 

H. P., designed to run at 140 revolutions. The direct con­
nection of triple expansion engine and generator has cer­
tainly not been attempted in this country heretofore, but 
the company are confident that the best results will be 
accomplished. The engine and boiler were constructed 
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by the G lobe I ron W orks Co., of C levela nd. T he e ngin e 
was origina lly d esigned fo r ma rin e service, b ut the co m­
pany consider tha t it em bodies a num ber of substan tial 
points of exce ll e nce for stree t railwa y service. 

The switchboard will be of novel cons truc t io n. The 
foundation will consist of a seri es of pillars o n whic h will 
rest an I beam. On the la tt er will be laid a co urse of 
tarred wood, from which will ri se a solid b rick wall 
forming th e s witch­
board. Th e face 
and ends will be 
built of e namel 
brick set very close. 
The brickwork will 
be ten feet six inch• 
es in length, and 
will be completed 
by an ornamental 
framework of an­
tique oak, ma king 
its total length 
thirty-six feet. The 
measuring instru­
ments, which are ,, 
to be of Wes ting- g 
house type, are to ~ 
be bolted through ~­
the brickwork, g 
an d connections --o 
through it will be f 
made by means of 
rubber tubing. 

In charge of 
the electrical in­
st a 11 at i o n is F. 
W. \Vaterman, of 
the Westinghouse 
company, of Pitts-
burgh, who has 
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T he Improved Greene gn~ine. 

In d esc ribing th e method of practice as found in the 
T homson -Ilousto n \Vorks at Lynn, Mass., in our last is­
sue, we no ted the fac t th at a 1,000 H. P. Greene tandem, 
co mpound e ngine was e mployed for generating the power 
in t he testing d epa rtment. Th e engraving on the next page 
represents this engine in position, with the flywheel 

; I 
I I 

gi 
a. 
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been most success­
fu I in designing 
much of the work, 
and who is respon­
sible for a great 
many details which 
will be thoroughly 

FIG. 3.-PLAN OF POWER STATION - WOODLAND AVENUE AND WEST SIDE RAILWAY. 

apprecbted when the system is in operation. 
The company have built an extensive new car house 

and shops at the corner of Lorain Avenue and Henley 
Street, about four miles from the down town terminus. 
The structure is brick withstone trimmings, and will be 
<;omplete in its arrangement and equipment (Fig. 2). 

coupled direct to one g e nera to r a nd by belt to another. 
As will be seen from the illustration, the valve gear of this 
engine differs m a terially from the ord ina ry compound en­
gine. The steam valve m otio n is of th e detachable t ype, 
the valves being closed by stea m pressu re on the ends of 
the large valve stems, insuring a quick a nd positive cut-

I I C T C ,,,,,,,,,, C I 

The illustrations present a perspec­
tive view and a ground plan of the struc­
!u:e which is divided into two buildings, 
JOm~d at the front by a tower rising to 
~ height of seventy feet (Fig. 3). The total 
is 372 ft., and the frontage is 160 ft. on 
Lorain Street. Back of the tower the 
shops and car house are sepa rated by a 
fifteen foot alley. The terminal loop is 
a track passing about the buildings and 
through an inspection room at the rear, 
equipped with pits and overhead plat­
forms for inspection purposes. The cars 
stop at the waiting room for passengers, 
shown at the left in the perspective view. 
The arrangement of tracks is shown in 
the_ ground plan, a centre light desig­
na!mg each track. Cars may be readily 

FIG. 4.-PLAN OF CAR HOUSE-WOODLAND AVENUE AND WEST SIDE RAILWAY. 

switched at three points from the main track in front into 
~he car house, and by a system of switches to any point . 
m the building (Fig. 4). I 

They can in the same way be switched from the 
building at the rear. For 150 ft. at the rear of the car 
house the cars are run over pits, the tracks being sup­
ported on I beams. The shops will be fully equipped 
when fi?ished with all of the most approved machinery l 
for repair work. 

off under all conditions of speed. 
The exhaust valves a re operated by an independent 

eccentric, thus allowing of adjustment without in terfering 
with the steam valve m echanis m. Both steam and exhaust 
valves are of the fl a t slide or g rid pattern. 

The governor is supplied with a d evice to au tomatic­
ally stop the engine should t he gove rnor belt run off or 
break, and also a special a pplia nce by means of which the 
speed of the engine may be chang ed through a range of 
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twenty revolutions while it is in motion . This was ren- New Stephenson Car and 'l'ruck. 
dered necessary by the peculiar duty the engine is called 
upon to perform in the testing of dynamos and generat- The accompanying engraving shows a car recently 
o rs. The cylinders are respectively seventeen and a built by the John Stephenson Co., Ltd., for Johnstown, 

1,000 H. P TANDEM COMPOUND ENGINE-THOMSON -HOUSTON ELECTRIC WORKS, LYNN, MASS. 

half and twenty-eight inches in diameter by forty-eight 
inches stroke, and is designed to run at 108 revolutions, 
with an initial steam pressure of 150 lbs. The flywheel is 
eighteen feet in diameter with a five foot face, being of 
sufficient width to receive two belts, and weighs about 
67,000 lbs. The cylinders are lubricated by a Nathan 
compound lubricator and also by an oil pump placed in 
the spreader between the cylinders. All the wearing 
parts are provided with sight feed oilers, which may be 
filled or adjusted at any time while the engine is in mo­
tion. The low pressure cylinder is made of sufficient 
strength for a steam pressure of 100 lbs. per square inch, and 
the whole engine is of very substantial construction. The 
piping is so arranged that the high-pressure cylinder may 

I'\'. Y., and mounted on the new Stephenson electric motor 
truck. The framework of this truck is of wood rein­
forced by iron, insuring durability and elasticity, and it 
is supplied with outside bearing brakes which are self 
equalizing and very powerful. The location of the brake 

NEW STEPHENSON CAR AND TRUCK 

be d isconnected, steam admitted direct to the low pres­
sure cylinder, and the engine run single. 

The engine has given excellent satisfaction, so much so 
that a second 500 H. P Greene engine has also been installed 
in the works. The engine is manufactured by the Provi­
dence Steam Engine Co., of Providence, R. I. 

gear outside of the wheels affords the maximum amount 
of room for the electric apparatus. Easy riding is secured 
by the regular Stephenson superspring gear. 

The Stephenson standard trolley bridge is also an 
important feature of the car. This has been widely used 
and has everywhere given good satisfaction. 
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Hecent Practice in Boston. 

The West End Street Railway Co. have re ce ntly been 
relaying a portion of their tracks on Washington and 
Milk Streets. and on the former are using a seventy-two 
pound Johnson girder rail with chairs electrically welded, 
as shown in the accompanying illustration. The 
ties are laid on a six inch concrete foundation. A seven­
ty-two pound Wharton girder is employed on Milk Street, 
and is laid on a 5 X 6 stringer. On some portions of the 
line, where a large number of electric cars pass a given 
section, they are putting in five No. o return wires thor­
oughly bonded to the rails. In some places, to improve 
the return circuit, the return wires are mounted on poles 
the same as the feed wires, and are connected with th e 
rails about every 150 ft. by proper bonds which are led 
up the side of the pole. In order to meet this extra de­
mand for feed wires, the company have recently pur-

Chkago South Side Elevated Hailway. 

It has been stated heretofore that one of the great 
obstacles to th e complete success of the Chicago & Sou th 
Sid e Rapid Transit Co. lay in their inability to secure a 
right of way into the downtown section of the city. At 
present the road te rminates at Congress Street, which is 
the extreme southern limit of the business district. T o 
meet the requirements of passengers, an extension of the 
elevated structure, at least half a mile north ward, is neces­
sary. To such a course property owners have expressed 
themselves as unalterably opposed, and the problem has 
seemed to be an insoluble one, but it has just been announc­
ed that a route has been selected which meets all the de­
mands of the public. It is a loop, and the line from 
the present terminus is as follows : Congress Street to 
Wabash Avenue, to Lake Street, to Clark, to Jackson, to 
Plymouth Place and to the starting point. 

RECENT TRACK CONSTRUCTION IN BOSTON, WITH ELECTRICALLY WELDED CHAIRS. 

chased 320,000 lbs. of copper wire. The company have 
adopted a form of truck modeled somewhat after the 
Robinson radial type, but with all the parts much heavier 
than in former practice, and they are now building 200 of 
these trucks in their own shops. These trucks differ some­
what from the original model, in having a double set of 
springs and a cast iron bolster which is connected by 
arms to the middle truck. The intermediate whee ls, 
which are twenty-two inches in diameter, have outside 
bearings, and the end wheels are thirty inches in diame­
ter. The brake shoes are applied to both sides of the 
wheel, and-are so hung that they require very little play. 
The centre portion of the truck is unobstructed, allowing 
ready access to the motor. Two twenty-five horse power 
motors are employed in winter, but in summer only one. 
The company have built 250 four wheel trucks of their 
own design for sixteen and twenty foot cars, and they are 
now building 200 more. These trucks have. two sets of 
springs, one in the box to relieve the truck from shock 
and the other under the body. In all these trucks the 
Bemis box is used, and the axles are three and seven­
eighths inches in diameter with a three inch journal 
bearing. 

The mechanical department of the company has re­
cen~ly been reorganized, and Mr. F. S. Pearson, as chief 
engmeer, has charge of car, truck and track repairs, the 
office of. m~ster m~chanic having been abolished. L. S. 
Dumoultn 1~ su penntendent of the electrical department, 
and L. J. Hirt, superintendent of power stations. 

New cars and locomotives are being built for the road, 
and a special type of car will probably be used for World's 
Fair service. The sides of these cars will consist of an 
ornamental wire grating, having eight or nine gates 
through which the passengers enter, and which are 
opened and closed by a lever worked from the platform. 
They are centre aisle cars with seats for seventy people, 
and are so much lighter than ordinary" L" cars that an 
engine can haul one-third more cars in a train than ordin­
arily. 

Electric Road for New Brunswick, N. J. 
After some six months' negotiating, Edward _J. 

Wessels, of 35 Wall Street, New York, has succeeded 10 

purchasing a controlling interest in the New Brunswick 
City Railw~y Co, . This is a horse road operating four­
teen cars with forty horses. It is Mr. Wessels' intention to 
convert the road into an electrical road without delay, 
and it is expected that e1ectric cars will be running before 
the end of December. The conditions are very favorable 
for good business. 

The city itself has a population of some 21,000, and 
extensions will be made to Milltown and Highland Park, 
and surrounding towns. At a special meeting of the 
Board of Trade, held on September 23, resolutions were 
unanimously passed pledging the support of the entire 
Board in favor of the new road. It is expected that there 
will be considerable freight carried. 
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New Rail Joint Bridge or Suspended Joint . 

A novel rail jo in t bridge or suspend ed joint, in which 
the use of bolts is entirely dispensed with, has been re-

The Montreal Street Railway. 

It is surprising to see what energy and push can do 
when they are placed in operation together. Montreal is 

---/-·;1 a good example of both at 
/ // the present moment. One 

// /// month ago the franchise 
/, - for the placing of an elec­

tric street rail way in this 
city was given to the Mon-

/ treal Street Railway Co. 

/
//// by the Council, and to-day 

/ there are nine miles of 
/ 

,,,,,,

// road in operation by that 
motive power. This can 
be placed to the credit of 

r::-,:-_ the new management, 

FIGS. 1 AND 2.-NEW RAIL JOINT BRIDGE-SHOWIN G 
METH OD OF ATTACHMENT. 

cently put on the market by the A m e rican R ail J oint 
Co., of Marion, Ind . , a nd is ill ustrated in the accompa ny­
ing engravin gs. The b ridge 01 joint is of mall ea b le 
iron, and, as will be seen from the/ engravings, is in two 
parts wh ich can be easily fitted t ogether witho u t d istu rb-

FI G. ,j ,-RAIL JOI NT BRIDGE IN POSITION. 

ing the position of the rails if they a re a lready in place. 
It tightens on t he wedge p rin ci ple a nd fu lly acco mplishes 
the pu rpose fo r which it is in te nded. Th e re moval o f the 
bridge ur joint is an equally easy m a tte r an d req uires only 
a few b lows of a s ledge. 

We understand this joint has been tested in actual 

Messrs. James Ross, presi­
dent; H. A. Everett, man­
aging director, and Wm. 
McKenzie, president, Tor­
on to Street Railway. 

Although there were 
many difficulties to contend 
with, the managing director 

and his assista nts succeeded in getting the following belt 
line finished in time for the Exposition, a distance of five 
m iles a round , starting fro m the corner of Bleury and 
Craig Streets, a lo ng the latter t o Amherst, to Rachael, 
to St. L a wrence, to Mount Royal Avenue to Park Avenue, 

which b eing the same as Bleury Street completes 
the quickest five miles of road ever built in 
Cana d a , co nsidering the difficulties that were 
co ntinually being thrown in the way. 

The new cars are models of workmanship, 
a nd the admiration of all the citizens. They 
were purchased from the Newburyport Car. 
C o., Mass., Amesbury Car Co., Ma5s., Crosen 
C ar Co. , Cobourg, Ont., and the St. Charles 
Omnibus & Car Co., Belleville, Ont. The mo­
tors in use at present are the Royal Electric, 
E dison, and \Vestinghouse. 

---►~•------

lmp1·oved Radial Geared, Cantilever, Extension 
Truch:. No. 5 A. 

The accompanying engravings illustrate the accumu­
lated experience of several years devoted to truck build­
ing , and the tru ck is claimed, by the inventor, to em-

FIG , 1.- NO. 5 A CANTILEVER EXTENSION TRUCK. 

use for some months a nd is highly spoken of by street 
railway men. 

The device is equally adaptable to o ld construction 
and new work, and to all types of rail. T he to ta l length 
is from twelve to eighteen inches accord ing to the 
work. 

THE Norwich (Conn.) st reet railway is in operation 
by electric power. 

brace all the most desirable fea tures that experience has 
shown to be the best adapted for all conditions of elec­
tric service. 

It is the invention o f Mr. Edgar Peckham, of the 
Peckham Motor Truck & Wheel Co. , of Kingston, N. Y., 
a nd thoug h modeled somewhat after the type of the non­
oscillating truck heretofore manufactured by this com­
pany, has a number of features which differ decidedly 
from the former type of truck. The cantilever principle of 
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supporting the ends of the frame is still retained, but the 
shape of the side bars is changed, and in place of the 
bolts the parts are firmly connected by rivets which we re 
upset while hot, preventing the loosening of parts and 
dropping of boits. The principle of the radial motor ' 
hanger is retained, but elliptical springs have been substi- 1 
tuted for the spiral springs employed over the main bol­
ster, while a graduated double spring is employed at the 
ends to prevent teetering. 

Brooldyn Towe r Wa~on. 

A co nsid erable po rtion of th e line of the At lantic 
Avenue R a il road Co. , of Brooklyn, N. Y. , ex te nds u nder 
the elevated railway structure in that city, and necessi­
tated the use of a s pec ia l type of tower wago n, whi ch 
could be adjusted in height to the distance of the trolley 
wire above the g round. The company have, in co nse­
quence of these conditions, buil t and have in use two 

-
~ II ____________ ---=--c, ~MOVABL( WHEEL PICCt . ' :.~ 

FIG. 2.-SIDE FRAME OF CANTILEVER EXTE~SION TRUCK, NO. 5 A. 

The radial box heretofore employed is re~ained with 
a few minor changes, and a double graduated spring is 
placed above the journal box to receive the shocks, which 
lesssens the wear on the truck very materially. A great 
deal of attention has been given to the design of the 
journal box, and the radial principle employed relieves the 
draft very much on curves and permits of electrical cars 
of from twenty-six to thirty feet being easily operated. 
The truck illustrated herewith is specially adapted to the 
Thomson-Houston vV. P. equipment, but can be modified 
to suit any type of motor. It will be noted that there is 
no obstru<:tion over the motor, so that it can readily be 
reached for inspection without the removal of any part, 
and the method of hanging insures the proper adjustment 
of gears under all conditions. ~ ;, ~ ~ • - -·-· 

The inventor expresses himself as satisfied with this 

FIG. 3.-RADIAL G::AR, NO. 5 A TRUCK. 

design and says that he has solved the problem to his en­
tire satisfaction. The trucks have seen considerable ser­
vice, ten of them having been in use on the Brooklyn 
City Railway lines for some time, and are also in use on 
the new cars being operated by the Union Railway Co. 
of New York. 

THE Brockton & Holbrook Street Railway was put 
in operation September 19, the first car leaving the former 
t?wn at 6:45 in the morning. There was a large celebra­
uon at Holbrook over the affair. The whole town was 
decorated,' fireworks were displayed in abundance and 
th.ere~ was n:iuch speech making. The affair terminated 
with a hop in the evening. 

wagons somewhat :iifferent from any h eretofore em ­
poyed, as will be seen by reference to the engraving on 
this page. 

The lower part of the tower is rigid, and is about seven 
feet three inches in height by four fe e t three inches square 
at the base, and is made up of angle iron. The upper part 
is of wood and fits into the iron part like a telescope, so that 
it can be raised to any height or lo,\'ered at will by mean s 
of a crank and windlass, one of which is provided on each 
side. Access to the tower is afforded by a ladder at the end. 

Each wagon carries in addition two extra ladders, 

ATLANTIC AVENUE RAILWAY TOWER WAGON. 

two boxes of tools, wire, insulators, etc. The wheel 
gauge is a few inches wider than the track gauge to facili­
tate turning the wagon from the track to allow a car to 
pass. The wagon is nine feet long, and is drawn by one 
horse. 

THE new station of the Duluth Electric Railway has 
been put in operation. The engines here were fur­
nished by the E. P. Allis Co., of Milwaukee, and are of 
1,000 H. P. 

IT is stated that Messrs. Jarvis and;Conklin of l' Kansas 
City, have sold out their interest in the Salt Lake City 
Railwav Co., to Messrs. K. C. Chambers and A. W. Mc­
Cune. · 
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The Safety Steam Boiler. 

In the accompanying engravings Fig. 1 shows a bat­
tery of Gill safety water t ube steam boilers, manufactured 
by the Stearns Manufac tu ring C o., of Erie, Pa. The boilers 

a bank of headers a nd a steam drum in detail. The col­
umn at the left hand shows head ers of five and six holes, 
with the caps removed. The column at the right gives 
the appearance of th e sam e headers,with the caps, bolts and 
dogs in place. T he midd le column sh ows headers of four 

FIG. 1.- END VIEW-SAFETY WATER TUBE BOILER. 

illustrated are of 200 H. P. each, and that on the left has 
t he front removed. Fig. 2 is a longitudinal section of the 
same boiler, and gives a good idea of the arrangement of 
the different parts. The water tubes are four inches in 
diameter, and are inclined at an angle of about fifteen 
degrees from the horizontal, the tubes inclining upward 
from the rear toward the front of the boiler. E ach nest of 
four ur five tubes is expanded into a cast iron box or header 
at each end, and the tubes are placed about three inches 
a part and staggered. The connection between the h ead­
e rs and with the steam water drum consists of short tubes I 
which are expanded into the top of the headers and into 

and six holes, in section 
at the middle of the 
headers, and explains the 
manner of connect ing t he 
headers with each other 
and with the steam drum. 
A sectio n throug h three 
headers and four t u bes FIG . 3,- SECTI ON OF ~ANK OF 
is shown at the base of HEADERS AND DRUM-SAFE• 
the figure. 1Y WATER TUBE BOILER. 

Every part of t he boiler is easily accessible, making 
the matter of repairs a nd clea ning simple. Access to all 

the points can be had by opening 
the la rge doors at the front or 
rear o f the furnace. Narrow clean­
in g doors are also built in the side 
wall s of the b rick setting, through 
which a h ose with a steam nozzle 
may be inserted for the purpose 
of b lo wing off any dust which 
may settle o n t he tubes. Two or 
three manh oles are also built in 
th e side walls, which allow the 
operator t o enter the furnace 
a bove a nd b elo w the tubes, if 
necessary. The boiler has been 
used ex tensively by electric lig ht 
a nd st reet rail way companies, and 
has g iven excellent satisfaction. ---------

THE Third Avenue Railway 
Co. o f th is c ity have recently 
pu rchased 400 h orses from the 
Washingto n & G eorgetown R ail­

.• --i way Co., o f W ashingto n, D. C. , 
~~~~~,,:;;.t:l-=~.1. f .;::-, . .,f;~·:~J; _,.... _ ::;.,.~~- ❖tc;,;,:; .. ~ a nd . ~re still in the . m_arket for 

,4 -~ ~~~i~....,.:_ .'ft,,.- .•. / .. :,,.,. add1t10 na l stock, as 1t 1s not ex-

FIG. 2.-LONGITUDINAL SECTION- SAFETY WATER TUBE BOILER. 
pected t h at the cable line will 
b e in o peration before February 
o r March of nex t year. The 

the drum, entering the latter radially, for which purpose 
t hey are curved t o the proper form. The drums a re of the 
best steel, vary in diameter from thirty to fifty inches, 
a nd have a t hickness proportioneci for the highest pres, 
sure d esired, wi th a mple factors for safety. Fig. 2 shows 

Third Avenue company h ave los t a la rge number of 
horses during the p ast summer, o win g to the excessive 
heat and the inc reased labor imposed upon the animals 
in hauling their h eavy cars over the g rooved rail of the 
cable construction. 
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A Uvc Steam Purifying Filtc1·. I 

It is well known that some scale forming impurities 
are retained in the feed water of a boiler at a temperature I 
of 212 degs. in the feed water heater, 
but are liberated when the water be­
comes hea ted to the tern perature of 
the steam in the boiler, say to over 
3 00 degs. To prevent all such impur­
ities becoming incrusted on the in ­
terior of the boiler is the object of the 
live steam purify in g filter shown in 
the accompanying e ngravings, a nd 
manufactured by E. G. T. Calles & 
Co., 22 S. Jefferson St. , Chicago. 

off, so that the pressure of the steam in the boiler will 
drive the water down through the filtering material, wash­
ing it thoroughly. In this way the fil tering material will 
last for years without changing. The coke can also be 

F[EO PIPE TO BOILER 

The feed water, as will be seen, 
a fter leaving the heater passes into 
the steam space of the boiler by the 
feed pipe and falls over a spray feeder. 
This feeder is a hollow fluted cone 
with its apex directly under the mouth 
of the feed pipe, so that the water is 
spread, and soon becomes heated to 
the temperature of the steam in the 
boiler. The water falls from the spray 
feeder into a receiver placed just un­
der the water line and thence passes 
into the filter, taking with it the surface 
water in the boiler which is thus con­
tinually being sKirnmed automatically. FIG. 1.-LIVE STEAM PURIFYING FI LTER NO. 3. 

removed and replaced 
within a short space of 
time. Fig. 2 shows the 
spray feeder and receiver 
in detail, aud Fig. 3 
shows another type in 
section. 

FIG. 2.-SPRAY FEEDER AND RECEIVER. FIG. 3. WATER SEAL SPRAY FE EDtR AND RECEIVER. 

If desired, the filter 
can be used without the 
spray feeder and receiv­
er, and under these cir­
cumstances the method 
of connection is that 
shown in Fig. 4. The 
return pipe from the 
purifier is shown enter-

In its passage iCgathers 
any impurity which may 
be separated and left be­
hind in the boiler by 
evaporation. This water 
then passes through the 
filter inlet which is in the 
form of an inverted fun­
nel, as shown, so that 
the' down ward circula­
tion will not agitate the 
water in the settling 
chamber. The upper 
half of the filter is packed 
with common coke for 
filtering material, and as 
the area of the coke is 
200 times that of the 
circulating p i p e, th e 
water passes up through 
the coke 200 times slower 
than through the circu­
lating pipe, allowing am­
ple time for its purifica­
tion . The perforated 
plate above the filtering 
material serves to pre­
v en t t he circulation 
fro m ca r r y i n g the 
coke into the return pipe 

FIG. 4.-LIVE STEAM PURIFYING FILTER NO. 2. 

above it and thence to the boiler. The coke can be 
cleaned by closing the valve on the pipe between the filter 
and the to~ of the boiler and by opening the filter blow-

ing the end of the mud drum, or it may enter the front 
head of the boiler as indicated by the dotted lines, or it 
may be connected to the boiler blow-off pipe as in Fig. 1. 
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New V e1·tical Triple Expansion Engine. 

The engine shown in the accompanyi ng illustrations, 
has b, en designed to meet the demand for a compact 
machine suitable for electric dynamo driving, and for 
other purposes where it is desirable to economize space, 
to secure economy in fuel, and to 
utilize the higher ranges of expan­
sion, either as a condensing or non­
condensing engine. As there are 
many places where it is not practi­
cable to use a condenser on accoun t 
of the scarcity of water, this engine 
has also been bui lt to secure about 
the same economy with ve ry high 
steam pressure without condensa­
tion. 

A peculiarity of the design is 
that the engine is self contained and 
balanced. The reciprocating parts 
of the two sides have simultaneous 

I -

I 
I . 

If it is desired that the engine shall be absolutely noise­
less, it can be placed upon a foundation insulated on the 
bottom by cork from the foundation of the building, 
while on the sides packing or other material can be used 
that will not transmit noise or vibrations to the walls. 

To meet the requirements of an engine using steam 
of 180 to 200 lbs. pressure, 
piston valves have been select­
ed for the high and interme­
diate cylinders, and gridiron 
slide valves for the low press­
ure cylinders. By this means 
frictionless valves for the high 
and intermediate cylinders, 
where the pressure is high, 
are secured. In those cylin­
ders the matter of clearance 
is comparatively unimportant. 

In the low pressure cylin­
ders, however, small clearan­
ces are very necessary for 

FIG. 1.-NEW VERTICAL TRIPLE EXPANSION ENGINE AND DIRECT CONNECTED GENERATORS, 

opposite movements, the cranks being 180 degs. apart, 
and thus in a manner balancing each other. In conse­
quence of this and the fact that each side is independently 
balanced by a counter weight on the crank, less founda­
tion is required, and more quiet running produced than 
would otherwise be the case. This is very important in 
buildings where jarring from engines is very annoying. 

economy, and are brought about by the use of the grid­
iron valves in the cylinder heads. 

The piston valve of the high pressure cylinder is ac­
tuated by a block sliding in the well known Fink link, so ~e­
signed as to give it a perfectly equal lap and lead_, and at tne 
same time equal cut-offs at both ends of the cyhnde.:· The 
position of this block, and, therefore, the cut-off, 1s con· 
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trolled by a se nsitive high speed governor, the resistance 
to the moveme nt of which is very slight. The exhaust of 
the high pressure cylind er, and the admission and exhaust 
of the intermediate cylinder, are controlled by a connec­
tion to a fixed point at o ne end of the link. Th ese valves 

New Sclf=Oiling, l)ustproot' Trol ley. 

The advantages of a t ro lley which is self-oiling and 
completely dustproof will be readil y recognized hy 
street rai lway manag ers, and o ne for wh ich these claims 

-~··- ') .. ' ,--~· -

FIGS, 2 AND 3.-NEW VERTICAL COMPOUND ENGINE 

have a fixed travel and point of cut-off. The movements 
of the low pressure valves, both inlet and exhaust, are 
produced by the connection of the Fink link, and are such 
that when these valves are unbalanced they are motion­
less. All pins and bushings in the valve gear are of hard­
ened steel, thus reducing the wear and rendering replace­
ment easy. 

The governor is provided with a safety device, so ar­
ranged that in case the governor belt breaks, the arms of 
the governor will be elevated and the link block thrown 
to an extreme position, th us cutting off the supply of 
steam and bringing the engine to a stop. 

The crank shaft is forged from a solid steel ingot, and 
the counter weight is bolted on. The pedestals are bored 
and turned on their bases to fit the bored seat in the bed 
plate or frame of the engine, to which they are secured 
by ream bolts. The seats for these pedestals are bored 
by a single setting of a boring bar and are consequently in 
perfect alignment. • 

Two sizes of this engine are shown in the accompany­
ing illustrations, one (Fig. 1) being of 250 indicated H.P., 
and the others (Figs. 2 and 3) are 150 indicated H.P. The 
first runs at a speed of 225 revolutions per minute, and the 
second at 300. It is the intention of the builders to man­
ufacture these engines in sizes up to 2,500 H.P. 

The engine described is the invention of Geo. S. 
Strong, of 45 Broadway, New York, and is manufactured 
by the Providence Steam Engine Co., who build the well 
kn~wn Greene automatic cut-off engine. This company 
behe_ve th~t they are filling a long felt need for an eco­
nomical high speed and high class steam engine. The 
details of the engine have been worked out under the 
supervision of F. W. Dean, of 53 State Street, Boston, Mass. 

are made has been recently patented by E. M. Doig, of 
Denver, Colo. The accompanying cuts readily explain 
the method of construction. The frame or fork is 
made with two hollow chambers through which the 
bearings pass. These bearings are of brass, and contain 
bushings of vulcanized fibre, which are fastened to the ex­
terior brass shell so 
that it does not re­
volve. The wheel is 
held fast on the shaft 
by a steel pin; the 
chambers in the fork 
are packed with wool 
and filled with oil 
which lubricates the 
interior of the bear­
ing through ho 1 es 
drilled in the fibre. 
The current is com­
municated to the fork 
by strip washers 
riveted to the fork. FIGS. 1 AND 2.-SELF-OILING DUST 
The wheel will run PROOF TROLLEY. 
about two months 
without re-oiling, and the fork shaft and bushing will 
last six to eight months. This device has been in use 
about eleven months on the \Vest End Street Railroad 
of Denver, Colo., where it has given good satisfaction. 

THE Fiftieth Street, Astoria Ferry & Central Park 
Railway Co., of New York, have applied for right to op­
erate several crosstown lines. 
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New Street Car Heater. 

By using the heater shown in the illustration, it is 
claimed that both ends and both sides of a car may be 
comfortably warmed, while at the same time the tempera­
ture in the immediate vicinity of the stove is not raised to 
too high a point. The standard size is fifteen inches 
wide and deep, and extends thirteen inches below the 
floor, and four inches above it. Its location may be ar-

of the car, directly surrounding the firepot and combuf• 
tion chamber. The heater, which is the invention of Law­
rence Haas, is manufactured by the Haas Distributing 
Car Heater Co., of Grand Crossing, Ill. 

Improved Ammonia l\lotor Car. 

The ammonia motor system for street car propulsion, 
invented by P. J. McMahon, of Chicago, and described in 

NEW STREET CAR HEATER. 

ranged as preferred, as the system of pipes makes it 
possible to distribute the heat uniformly through­
out the car. The smoke pipe, which with its casing oc­
cupies only f:ix inches, may be located either outside or 

our issue for January, 1892, has been recently modified 
and improved in a number of important particulars. The 
appearance of the latest car designed by Mr. McMahon, 
and now being built by the Railway Ammonia Motor Co., 

AMMONIA MOTOR CAR. 

through the middle of the seats, passing through either 
the upper or lower deck as desired. 

The heater is a self feeder, and requires only one 
damper in the pipe, which will control the fire satisfacto­
rily. It is made of cast iron, and weighs 130 lbs. The 
grate is removable and can be replaced _in a few moments 
without taking the heater apart, although this is a simple 
operation, as four bolts hold it together. The outer cas­
ing contains two separate air chambers, one for each side 

of 280 Broadway, is shown in the accompanying illustra­
tion. The most important change, as will be seen, from 
the car illustrated nine months ago is in the location of 
the ammonia and absorption tanks. These are now 
placed under the car floor, and therefore occupy no space 
available for passengers. A re-arrangement of the driv­
ing machinery, necessitated by this change has also been 
made. 

The principle upon which the operation of the car 
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d epend s is the evaporation of liquid an hydrous ammonia 
which gives a t 60 degs. Fah . 100 lbs. pressure, at 80 degs. 
150 lbs. pressure, and at 115 <legs. 225 lbs. pressure. The 
ammonia cy linder, c harged with liquid anhydrous am-

\V orks of the Fall s Hi vet & .Mad1inc Co. 

The beautiful village of Cuyahoga Falls, 0., has for its 
principal industry, the works of the Falls Rivet & Ma-

FIG. 1.-VIEW OF FALLS RIVET & MACHINE CO.'S WORKS. 

monia,"'is"surrounded by an exterior tank, which is charged 
with warm water, one charge being sufficient, under or­
dinary conditions, for a car run of thirtv miles. The outer 
tank, ·which also partially surrounds the engine cylinders, 
contains water heated to about 80 deg-s. Fah. and is, 
course, of connected with the exhaust. The absorption 
of the ammonia gas by the 
water in the tank is so rapid 
as to relieve the engine of 
all, or practically all, back 
pressure, while the heat gen­
erated is sufficient to prevent 
any freezing from the expan­
sion of the ammonia. On the 
return to the charging station 
the diluted ammonia is with­
drawn from the outer tank, and 
a new charge of anhydrous 
ammonia and warm water is 
substituted in both tanks, an 
operation requiring about two 
minutes' time, when the car is 
ready for another trip. 

chine Co., which forms the subject of the accompanying 
illustrations. 

The company was established in 1874, for the purpose 
of manufacturing rivets, and to-day is the largest concern 
of the kind in the country. The growth of the company 
can almost be followed in the view showing the buildings 

~ 

I The cost of preparing the 
anhydrous ammonia for use at 
the charging- station, the man­
ufacturers state, is less than 
one cent per mile of car run, 
and the entire cost of opera­
tion per car mile for the system 
onlv one-third that of the horse 
car-system. The cost of install­
ation, it is claimed, is less by 
half for the same number of 
cars and traffic than with the 

•. #/ ~-- .,, 

• ~~ , ~ j~..,j ~ a \ ~~ 1 
I ... ,:-1~.t l. ..\-, \ , \, l 1 
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electric system, the entire 
equipment for a ten mile line, 
with fifty cars and plant, being 
considerably under $200,000. 

i I _...-I \ \ \ 
• L ~ ~-1 -.........,._,.~. . _,. 

FIG. 2.-VIEW OF PULLEY ROOM-FALLS RIVET & MACHINE CO.'S WORKS. 

THE Esmond Street Rail Co., of rn6 Broadway, New 
York City, will exhibit at the Cleveland Convention sec­
tions of their jointless rail for street and.steam railways. 
They will also exhibit the Esmond four and six wheel 
swing bolster truck for electric and steam cars. 

this company now occupies. One by one they were 
added, until now they stretch out in single file down the 
tracks of the C., A & C. railroad for a considerable dis­
tance. The foundat ions shown in the engraving are for 
the new storage warehouse which the company is erecting. 
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In 1884, the company commenced the manufacture 
of patent pulleys, and the excellent reputation their goods 
attained brought increased business, so that they have 
gradually enlarged their facilities for manufacturing, 

New Snow Sweeper. 

A new electric snow sweeper, built by the Brooklyn 
Railway Supply Co., of Stamford, Conn. , and recently 

FIG. 3. -MACHINE SHOP-FALLS RIVE.T & MACHINE CO.'S WORKS. 

until they have, to-day one of the most complete plants 
of the kind in the country. 

The wide adoption of the electric railway has caused 
a demand for a special line of work in pulleys, clutches, 
shafting, etc., and the company was among t he first to 
appreciate the extent of the new field and its require­
ments. Their clutch 
pulleys and cut-off 
couplings are well 
and favorably 
known and are used 
in all parts of the 
country in many of 
the largest electric 
railwav and elec­
tric lighting plants. 

Fig. 2 shows 
the pulley depart­
ment, and Fig. 2 

portion of the gen­
eral machine shop. 
Each of the shops 
is fitted up with the 
most i m proved 
labor and time sav­
ing machinery and /,, 
the equipme~t of~ 
the foundry 1s no ., 
less interesting. 

placed by them on the market, is shown herewith. 
The mecha nism is simple and compact, and the sweeper 

has been tested by the manufacturers and 
o thers with very satisfactory results. 

The company are also at work on the 
perfection of a new method of applica­
tion of electric motors to sweepers, by 

THE e 1 e ctr i c 
railway of the Com­
panhia Ferro Carril 
do Jardin Botanico, 
of Brazil, has been 
put in operation. 
The motors are of 

NEW ELECTRIC SNOW SWEEPER. 

the Thomson Houston type. McIntosh & Seymour com­
pound engines are emploved, and the boilers were sup­
plied by the Babcock & Wilcox Co. The cars were bui lt 
by the John Stephenson Co. The railway was installed bv 
James Mitchell, of the Thomson-Houston lnternationa'l 
Electric Co. 

which one motor can be enti rely dispensed with and 
t l-;e connection be marle in a most direct manner. This 
co mpany have recently enlarged their works, and. with 
t heir long experience in the manufacture of street railway 
appliances have every facility for turning out an excellent 
line of goods, 
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Combined Safety G1·ound R1·akc, Spring Fender, 
and Electrical Cut=Off. 

A novel combination brake and fender for electric 
and cable cars, which has shown good results upon ·severe 
trials in the city of Boston, is illustrated in the acc.o mpa ny­
ing engravings in longitudinal and transverse elevation. 
The device is attached to the car under the platform im-

Automatic Cah lc G1·ip Hclease. 

An a u tom at ic re leasing device for cable grips, the in­
ventio n o f A. D. & F. W . Smith, of St. Loui s, has recently 
been give n a dgo r,>us test upon the upper loop of the St. 
Louis R a ilway Co.'s cable road, with a view to its adop­
tion. Th e resu lt o f t he test was thoroughly satisfactory, 
and has folly real ized the expectations of the inventors. 

The c la ims made 

8 2 

FIG. I. 

for th e de vice a re i ts 
simplicity and its per­
fect adapta ti o n t o th e 
work to be d o ne. It 
d oes not in an y way 
interfere with the o rdi ­
nary handling of the 
grip, it is eq ua lly 
adapt ed to the s id e or 
bottom jaw pattern 
or grip, and the in­
ventors claim to be 

~----~~-----------_:~~~~~~----. able to follow the 
'--'-----------------------------' construction of grips which are o pe ra ted fro m th e 

FIG. 1.-LONGITUDINAL ELE.VAT1ON-COMB1NE.D BRAKE AND FENDER. end platform of grip car. 

mediately in front of the wheels. The brake fender is 
supported on an iron cross bar, and consists of a number 
of parallel steel spring rods coiled around the cross bar at 
the upper ends in the form of a helical spring, and in ap­
pearance resembles somewhat the teeth of an ordinary 
hay rake. The lower ends of these springs are curved, 
and then are covered with a leather hood or apron. In 
case of accident the brake fender is dropped upon the 
road way by means of a lever operated by the motorman. 
The springs clutch tightly to the paving, thereby produc­
ing sufficient resistance or friction to stop the car in the 
short space of twenty feet. Owing to its flexibility, the 
machine accomplishes this result without sudden jar. At 
the same time, being in contact with the pavement, it ab­
solutely prevents any body or other obstacle passing un­
der the wheels. 

The fender, when not in use, is held away from the 
track by a pawl which is operated by a lever on the 
platform, under the control of ·a motorman, as already 
described. It may also be operated automatically, when 
an obstacle is encountered, by means of a light swinging 
tripper placed immediately under the dashboard, as 
shown in the illustration. By a cut-off device, not shown, 
the motor circuit is broken when the fender is dropped 
upon the paving. During the tests recently made in Bos-

In Fig. r, r is the frame o r shoe passing on b oth 
sides of the grip below the slot rail and co nnected at the 
ends by the upward rods, 2, which p ass up th ro ugh the 
slot rail in front and rear of the grip a nd connect with the 
U shaped bar, 3. 4 is a bar passing on th e inside of the-

FIG. 2.-AUTOMATIC CABLE GRIP RELEASE. 

eccentric leg, with loops on the end to encircle and guide 
the upright pieces of the frame, 6, and a;so forming with 

the grip the base for the springs, 5, which restore 
,..._,,.~,~~~~~~~-~~~~~,......-i~ the frame to its normai position after passing the 

wedges. 6 is the vertical frame connecting with a 
short bar, 7, which lifts the dog out of the grip 
ratchet when the frame is depressed by the weclges 
in the subway. These wedges or bars, 8, are about 
sixteen feet long, and are placed one on each side 
of the conduit, and are attached to the slot rails or 
yokes. 

The device has no permanent attachment to the 
grip, and can be removed from it in a few minutes 
by the loosening of a single nut. 

FIG. 2.-TRANSVERSE ELEVATION-COMBINED BRAKE AND FENDER. 

Should the claims of the inventors be substanti­
ated, this device will prove a boon to managers of 
cable roads, as it is intended to do away entirely 
with the possibility of cutting, kinking or stranding 
of ropes at crossings and wheels, by reason o f the 
failu1·e of the gripman to let go at the proper time. 

ton, a loaded car running at a speed of about ten miles 
per hour was stopped by its agency, without the assist­
ance of the ordinary brake, within the short space of 
twenty-one feet. 

Upon steep grades this appliance may become of 
great value to street railways in cases where accidents 
are brought about by reason of defective or broken 
brakes. The general manager, Mr. Francis M. Eppley, of 
140 Nassau Street, New York City, states that the com­
pany is meeting with great encouragement in the intro­
duction of this device. 

The invention is controlle<l by the Automatic 
Cable Grip Release Co., of St. Louis. 

THE Street railway lines in ·washington, D. C., were 
taxed to their uttermost capacity during the meeting o f the 
Grand Army posts last month a nd acco mplished wonders. 
The new cable line of the vVashington & Georgetown com­
pany, especially, carried a large number of passengers, who 
were on their way to Ariington, and it is estimated that 

I 
on the the first day alone at least 50,000 veterans took t h is 
trip. The Soldier's Home railway was also largely_ pa­
tronized. 
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Siemens & Halske Hailway Ge nerator. 

The work accomplished in electrical construction 
abroad by the Siemens & Halske Electric Co., of G er­
many, has been carefully watched on thi s side of the 
Atlantic, and now that this company have established a 
b1 anch in America, a description of any of their a pparatus 
will prove of even greater interest than before. 

This company believing that large dy namos, co upled 
directly to the steam engine shaft, are bound to be the 
machines of the future, turned t heir a ttention to the 

with copper seg ments. The machine shown has ten poles 
and an output uf 746 K . w. The loss of volts in the 
armature being o nly 2 per cent. with maximum load, and 
only 1Yz per cent. of the power being required for ex­
citing the field magnets, the electrical efficiency of the 
machine (746 K. w. size) is about 96 ¼ per cent. It is 
shunt wound and has surface velocity of fifty feet per 
second. 

The works of the Siemens & Halske Electric Co. of 
America are located in Chicago. They receive all draw­
ings fro m Berlin and will duplicate the construction that 

SIEMENS & HALSKE 746 K. W. DIRECT CONNECTED RAILWAY GENERATOR. 

designing and construction o f such machines, and have 
gone from 500 H. P., to 1500 H . P. t he n to 2000 H. P. The 
wisdom of building large dynamos has been questio ned 
by electrical engineers, and many argum ents pro and con 
have resulted. Among others. Silva nus P. Tho mpson 
has expressed his preference for large genera to rs, no t 
through any admiration for mere bigness, a s he says, but 
because he believes that the large machi nes may be made 
more efficient than the small in proportion to their cost, 
and in the same direction Kapp has showed t ha t the output 
of generators in large sizes should vary very nea rly a s the 
square of their cost. The results found by the Siemens & 
Halske Co. tally very closely with these conclusio ns. 

Their direct current railway and lighting generator, 
built in voltages of 100 to 700, is of the im,ide po le ring 
type, which class has from four to twelve poles. The 
poles are placed in the form of a star inside the rotating 
armature. The brushes, which are always of the same 
number as the field magnets, take off the current fro m t he 
outside of the armature winding. 

The armature itself consists of a n iro n ring wo und 

has resulted from the vast experience gained by Siemens 
& Halske during the half century of their existence. 

Improved Steel Truclr. 

Realizing that trucks sh o uld combine great strength 
with lea st weight, the Robinson Machine Co. of Altoona, 
Pa., have put o n the market their improved ''Standard" 
truck, built entirely of steel, and as bolts and nuts are liable 
to work loose, they have used rivets in its construction 
wherever possible, a nd in all vital points. Another im• 
portant factor ca red for in this truck is its ability to pass 
curves easily. The yokes, in which the journal box~s 
ride, are made of steel, which lends to them great flext­
bili ty, so that the truck passes through curves smoothly 
and witho ut any di sagreeable jarring, and at the same 
time does a wa y with all rigidity and possible breakage .. 

Under the yo ke rests a n equ a lizing bar, to which ts 
hung the life guard. By removing a bolt in each end of 
this bar it can be detatched together with the life guard, 
when wheels and axles can readily be removed without 



THE STREET RAILWAY JOURNAL. 617 

the necessity of jacking up both ends of the car. The I 
brake is adequate to all demands made upo n it, can be 
operated from either end, and clutches the whee l simulta­
neously. The mechanism of the brake lies overhead, or 
close to the bottom of the car body, so that it is out of 
the way of the motors-a very good feature. Brake shoes 
can be changed by pulling out a split key at the top, where 
they set in the brake head, an operation which can be 
quickly performed. The extending side arms of the 
yokes give an unusually extended spring base, overcoming ; 
all oscillation, and as twelve uniform springs are used, an I 
easy riding car is secured. Upon the top of these springs I 
runs a bar of steel well braced, so that a sixteen foot car 
body is supported its entire length ; this adds materially 
to the life of the car, as all strains are eliminated. Few- 1 

ness of parts and simplicity of construc tion reduce the 
expense account for repairs to a minimum. 

Another very desirable point, and one which will be 
readily appreciated by electricians and motormen, is the 
abundance of room on the sides of the trucks, allowing 
easy access to the motors. The journal boxes are dust 
and water proof, of simple de-
sign and built for wear. 

The Robinson Machine 
Co. will have one of these 
"Standard " trucks on exhibi­
tion at the coming rail way 
convention. -----~-----
The Old and the New in 

St. Louis. 

St. J.,ouis Notes. 

A bi ll has been introduced into the City Council 
au th oriz ing the Forest Park & Bridge R ail way Co. to 
const ruct and opera te an electric railway from T hird and 
Carr Streets on several streets including \Vashington 
Avenue to Grand Avenue, us111g the ng!tt of way o f th e 
Lindell Railway, Delmar Avenue, Pope Avenue a nd 
Florrissant Avenue. 

The Lindell Railway Co. have determined upo n 
capturing a large share of the suburban rai lroad travel 
entering the city by way of the Missouri Pacific Railroad. 
At the intersection o f Chouteau Avenue and the railroad 
tracks the street railway company are constructing a very 
fine suburban station of cut stone. The building measures 
about 75 X 25 ft. , and is being µut up by a prominent St. 
Louis architect. The necessity of this station will be ap­
preciated from the fact that as soon as the new Union 
passenger station is completed suburban travelers will, o n 
arriving there, be so far from their places of business that 
it will be necessary for them to take the street cars. The 

The accompanying illus­
tration presents a view of 
Broadway and \Vashington 
Avenue, St. Louis, looking to 
the east. At this point, the 
most important street railway 
crossing in the city, two lines 
of electric cars and one line of 
horse cars run east and west; 
one cable road runs north and 
south, and three electric lines 
run north. A continual line 
of wagons and pedestrians 
crowds the streets to such an 
extent that a watchman is kept 

THE OLD AND THE NEW IN ST. LOUIS. 

on duty to signal the cars. Some 425 cars cross here 
every hour, or about 7,600 a day. A good idea of the 
development of rapid transit may be found by compar­
ing the relative sizes of the bobtail car with its two little 
mules and the large combination electric car. The illus­
tration shows a Broad way cable train, which also presents 
a striking contrast to the bobtail. These bobtails, how­
ever, have been consigned to the wood pile, and were 
replaced by elegant electric cars, equipped with Thom­
son-Houston S. R. G. motors. The centre poles may be 
seen in the centre of .. Washington Avenue. Contrary to 
expectation~, they have not proved an obstruct10n to the 
traffic, but have added to the beauty of the street. 

I 
THE Buffalo Railway Co. have recently awarded con- I 

tracts to the J. G. B1 ill Co. for 100 four wheel trucks of 
their latest design ; to the General Electric Co. an order 
for 100 motor equipments of the S. R. G. type, and six 
generators of 200 K. w. capacity; to tne Standard Under­
ground Cable Co. an order for four miles of underground I 
cable, and to the National Conduit Co. the contract for 
a large amount of underground conduit. The contract 
for the new rail equipment was awarded to the Johnson 
~o. the rail to be of a semigroove girder pattern, nine 
inches in depth with a six inch base, an<l weighing ninety­
three_ pounds per yard. The joint plates are to be thirty­
~wo tnches, to be clamped to the rail with twelve one 
inch bolts, the bolt holes being punched from a sixteenth 
to an eighth larger than the bolt. An additional equip­
ment of engines is soon to be installed, but the contracts 
have not yet been let. No new car equipment will be 
ordered at present. j 

point at which the station is being erected is about the 
most convenient at which the change from railroad to 
street cars can be made. 

A bill has been presented to the City Council provid-­
ing for an electric railway loop line commencing on 
Fourth and Olive Streets, and running east on the latter 
street to the river front, thence north to Locust Street, 
west to Fourth Street, and south to the point of beginning. 
The purpose of the road is chiefly to cater to the steam­
boat excursion traffic on the river during the summer 
months. The promoters intend to operate the line, if the 
bill is passed. in either of t!tree ways, viz., to charge a five 
cent fare going to or from the river front, to establish a 
system of transfers with other companies, or, under 
special arrangements, to allow the cars of other companies 
to use the tracks of the proposed line. There are two 
very steep gradients on the route, but only one will have 
to be mounted on account of the line being of the loop 
type. 

Several reports have been afloat that the St. Louis 
(Broadway) and Citizens' cable roads were thinking se­
riously of adopting storage battery cars for" owl" cars, 
instead of the slow going horse cars. Substantiation of 
these reports could not be obtained. 

An arrangement has at last been arrived at between 
the managers of the Broadway cable road and of the 
St. Louis & Baden Railway, whereby passengers will be 
carried ~hrough on both lines for a five-cent fare, transfers 
being issued at the joint termini of the lines. Heretofore, 
the fare on the Broad way line has been five cents an<l on 
the Baden line ten cents. The Baden company has always 
been unwilling to enter into a transfer arrangement pre-
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vious to the present time. An ordinance authorizing the 
change has been drafted, also allowing an extension of 
the company's franchise for thirty-five years. The Baden 
line is to be equipped electrically, and will derive its power 
from an electric plant to be established in power house 
No. 1 of the Broad way cable road, at Broadway and 
Salisbury Street. 

From power house No. 2, at Broadway and Lami 
Street, electricity is to be supplied to the South Seventh 
Street branch of the Broad way road. This line has not 
commenced operations with any form of motive power as 
yet. Captain McCullcch, manager of the Broadway sys­
tem, does not think it will pay until the City Council con­
sents to give it a southw stern outlet. for instance, Tower 
Grove Park. He says that very likely the line will be con­
nected at its northern terminus with the Cass Avenue sys­
tem. 

The latter has submitted plans to the City Council 
for changing the location of its tracks in certain localities 
and for erecting the necessary poles. The work of recon­
structing this system, which includes the Northern Cen­
tral, Cass Avenue and Union lines, is progressing satis­
factorily, the downtown portion of the Union and North­
ern Central lines being finished. If, however, the con­
tractors do not move more rapidly they will find them­
selves by the middle of next Summer with the lines unfin­
ished. Work has not yet been commenced on the power 
house, which will be a large unrlertaking in itself. How­
ever, the contract for the electric equipment ha.s been let, 
and the General Electric Co of New York is the lucky 
bidder. There are to be three large generators of 800 

H. P. capacity each, and they are to IJe direct coupled, 
and will run at ninety revolutions per minute. The car 
equipment will consist of eighty-five cars, and each is to 
be equipped with two twenty-five horse power W. P. 
motors. 

Work on the Clayton & Forest Park Electric Rail way 
will be commenced tn a few days. All construction is tu 
be done by the Fruin-Bambrick Construction Co. The 
road will be completed and in running order about March 
or April of next year. 

Mr. J. E. Sweeney, of the City Central Electric Rail­
way Co., has recently offered to pay the entire cost of the 
Eighteenth Street bridge, if the city authorities will allow 
his road to use the bridge and give it the franchise asked. 
Mr. Sweeney has offered to make a deposit of $10,000 as 
a guarantee of good faith on the part of the corporation 
he represents. The company have already made several 
conce::.sions to the City Council, but the latter has not 
yet granted the franchise asked. 

The Spurtsman's Park, Cemeteries & Madison Rail­
way C,. have applied to the City Council for a franchise. 
The bill includes the adoption of electricity and a fare of 
five cents. 

The reports of the St. Louis street railways for the 
second quarter of 18~2, showing the number of trips 
made and the passengers carried are herewith pre­
sented : 

Baden & St. Louis ....... . 
Cass A venue & Fair Grounds .. .. 
Fourth Street & Arsenal ....... . 
Jefferson Avenue .............. . 
Northern Central. ............ .. 
Mouned City ................. . 
St. Louis & Suburban .......... . 
Union Depot. ................ . 
Bellefontaine .................. . 
Citizens' ..•.................... 
Lindell ...•.................•.. 
Missouri ...................... . 
Po::ople's ...................... . 
St. Louis ..................... . 
Southern ..................... . 
Union ........................ . 

TRIPS. 

5,I 55 
54,650 

2,528 
45,794 
41,084 
82,432 
29.806 

q2.956 
36,306 

101,346 
169.958 
278 .430 

58,058 
204.240 
70,186 
50.870 

Total trips ................... r,373,799 

PASSENGERS. 

43,720 
845,650 

5,760 
503,790 
550,674 

1,126,494 
I, 766, I I 9 
2,310.629 

Sur ,090 
2,487,289 
3,333,839 
3,842,071 
1,260.725 
3.127,.i,)6 
I ,232,885 

415,202 

Total passengers .......................... 23,653.393 

The car sheds of the St. Louis & Suburban Railway, 
which were destroyed by fire about three months ago, are 
being rapidly rebuilt, and will be completed about Decem­
ber 1. The company have just completed their car 

repair shops, which are models in their way. They con­
sist of two buildings, the wood and iron working shop, 
and the paint shop Each has two tracks capable of hold­
ing twelve or fourteen sixteen foot cars at one time. In the 
wood and iron working shops are some fine lathes, made 
by the Lodge company of Cincinnati, also the latest types 
of wood working machinery. S. L. 

l\1eeting of the Massach usetts Street Railway 
Assoc iation. 

The usual monthly meeting and banquet of this Asso­
ciation was held at Young's Hotel, Boston, on September 
21. The most important feature of the proceedings was 
the presentation of a paper on "Rail Sections and Special 
Construction," by Geo. \V. Mansfield, which reads as 
follows : 

GENTLEMEN :-1 have Ion'{ held the opinion that the great multi­
plicity of rail sections existing to-day is unnecessary. I ha,·e come 
to the conclusion that in so far as the street railway companies are con­
cerned, six sections are sufficient, each one of which has in one form 
or another lived long enough to demonstrate its g-ood features. I am 
aware thal there are several patented forms and metallic systems on the 
market. As yet I have not been convinced as to their improvements. 
What 1 shall say in this brief paper, i~ not necessarily final. It will be 
a com ming-ling- of experience and pre!>ent conclusions. I also am speak­
ing only in cases of construction for investment. 

In all street railway construction, otho::rs than the owners have to be 
taken into consideration. All municipalities have the inherent right to 
demand any section. they please. The limitations, therefore, under 
which railway companies build their tracks, are, first, thP. requirements 
of the municipality; second, their own pocketbook. It is perfectly 
true that the dtizens at large expect and prefer the best section of rail, 
and it is equally true that it is wise for any street railway company to 
put in the best section of rail. The two, therefore, agreeing c,n this, 
the only point to decide is, can the railway compariy afford to meet the 
exactions of the municipality? The municipalities as a ru·e have but 
two points to consider: First, the section of rail best suited to the 
style of street in which it is to be laid ; second, that it be laid in a sub­
stantial mann<>r. 

Under the heading Style of Streets, we have to consider common 
dirt roads, macadamized streets, asphalt streets, and paved streets. 
The first three might be considered almost under one hea<iing. We 
would then be reduced to two kinds of streets- paved and unpaved. 
Considering these various styles of streets, and eliminating for a 
moment the street railway company's financial condition, we should 
only need three sections of rails: No. r, a section having a T rail 
head; No. 2, a section having a flat flanged head; No. 3, a section 
having a grooved flanged head. 

Each section should be ten inches deep and have a base at least six 
inches wide. It is practically conceded that in so far as the head is 
concerned, Nos. I and 2 are greatly to be preferred, No. 3 section be­
ing open to the liability of filling with dirt and ice, causing the cars to 
jump the track, with consequent frequent derailments and seriou~ in­
convenience in cleaning the same in winter. Furthermore, there 1s an 
increased liability of narrow tired wheels getting into the groove 
and being twisted off. 

If now, we take into consideration the financial condition of the 
street rail ways, we readily see that these sections are extremely ex­
pensive, and only the largest roads can afford them. It becomes nec­
essary, therefore, to reduce the amount of iron in each section. I, 
therefore, have made each section six inches deep instead of ten inches. 
The only other departure is the narrower base, which is four inlhes. 
For the sake of brevity, I will designate these sections as r-A, 2-A and 
3-A. 

It seems to me that with these sections it would be possible to sat­
isfy all municipalities and all conditions of streets. Consider now for a 
moment each section. 

Section No. I. This section is too expensive for country roads and 
inadvisable in the main thoroughfares of cities of 300,000 population _or 
more. In smaller cities and on suburban lines. it can be used with 
succ<>ss and satisfaction. Its depth permits easy paving with the best 
of results. 

Section No. r-A. This section is essentially a sixty pound Trail. 
It should always be laid upon substantial ties having tw_o foot 
centres. I consider it by long odds the very best section poss~ble for 
all dirt, asphalt and macadamized streets. It can also be used m cob­
ble or block paved streets, but in the latter case it would be bett~r placed 
on stringers. In this latter case the foot of the rail should be _notched 
so that the narrowest oossible stringer can be used. In Spnngfid~, 
Mass. most excellent results have been obtained with this rail. It is 
the o~ly rail, I belie,·e, used in the city. A course of specially de­
signed brick, laid close to the rail, fills out the space between the e~ge 
of the stringer and the side of the rail and assists in keeping the paving 
in position ; the brick answers practically the same purpose as the fl~t 
flang-e of section No. 2. The only exception in paved streets where it 
would be advisable to substitute another section would be upon grades. 
This on account of the exces~ive Nash from heavy rain falls. . 

Section No. 2. I have included under th is section both the solid 
rail and the Johnson Co. 's electrically welded rail. . They a~e 
practically the same. I am not prepared to discuss their 
relative merits. It seems to me that about the only argument 
for one or the other is the one of expense. The bead of the 
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rail could be the sa me in e ither instance , and I am convinced tha t it is 
the bc:st and only rail that ought to be used in the crowded streets of 
large cities, such as New York, Hoston, Phih1delphia, etc. It is placed di­
rectly upon tics and gives ample d epth for the deepest of pavi ng 
blocks. In the JLhnson section the joints a re held by a special jo int 
called by that company the Standard Girder Joint . I co nsid er it the 
best joint of its kind. In the solid section a s ix or eight bolt splice 
bar should be used. In either case there should be a specially heavy 
tie placed directly under the joint, and two others as close as good 
tamping will permit . 

Section No. 2-A. This section would be similar in every particu­
lar to the solid form of section No. 2, only not as deep. This section 
can be used in macadamized or dirt roads if requit ed by the muni­
cipalities. It hardly seems to me, however, advisable to use it unless 
compelled to. In paved streets, or in any street where depth is re­
quired, this section should be placed upon stringers, and the ties should 
be placed on three foot centn:s. A six bolt angle bar should be used 
so as to approximate the form of joint as closely as possible to the 
standard T rail joint. 

Sections Nos. 3 and 3-A. These should be considered in all their 
various a~pects precisely as Sections Nos. 2 and 2--A, the only differ­
ence in them being the grooved flange instead of the straight flang'.! . 

Let me now call your attention to a few points in regard to special 
work. There are to-day two or three companies here in the East mak­
ing first class special work. I believe that all frogs should be at least 
ten Jeet in length. This would permit the cars to run off easily without 
any twist or wrench. One of the best trackmen of this section has 
called my attention to the fact that wherever there are branch-offs, 
whether single or double, the solid rail passing through the frog should 
always be the one upon which there is the heaviest traffic. Compromise 
joi11ts have always been troublesome. The Johnson Co. now weld a 
section of the continuous track directly to the special piece. By this 
means all compromise joints are done away with and you are enabled 
to use your standard joint. 1 his certainly is a most excellent feature 
and merits the heartiest approval. I believe its introduction has been 
made here on Washington Street. It is well worthy of your attention, 
and I advi~e you to look it over this afternoon. Messrs Soule & 
Dillingham are laying it and speak of it in the highest terms. 

In general there are two methods of constructing switch pieces, 
one is the well-known Johnson method, and the other, the Wharton 
method, by which the rails or special pieces are held in position by cast 
steel moulded about them. ·1 here is not much difference between 
these. The latter are cheaper. In all special work, the running parts 
should be of steel. If poss,b!e, the special work should be of the same 
depth as the straight work. This, however, might be expensive. If it 
can11ot be done, then I advise the use of timber. 

ln regard to the adoption of special work for country roads or for 
city roads, I believe the best pays. I see no reason why if it is used 
for city work it should not be m,ed for all c0untry work. In any event 
you are saving but very little, for the smallest roads require but a few 
pieces. Looking at the situation in this light, it seems to me unneces­
sary to have to use any more than one section for all curves. This 
section should weigh at· least ninety pounds per yard. The Pennsy 1-
vania Steel Co. have introduced a removable guard for T rail, which I 
believe is an excellent thing. 

There is one other feature which I have found in practice to be a 
most excellent one, an::I that is, to always use right hand connecting 
tracks By such an adoption, your cars will not run against the points 
of the switch. It is a very simple matter for elenric cars, if necessary, 
to back a short distance in getting from one track to the other. 

In regard to the timber used in construction, I advocate in everv 
instance the best and always as ample proportion as possible. Ties 
should always have at least a six inch face·, be five inches in thickness 
and seven feet long. It is hard to determine what quality of wood is 
preferable. I have used almost every variety. I think that hackma­
tack can be used with great success with any of the above sections of 
rail, since it is bound to be placed at least six inches below the surface. 
Hackmatack, oak, cedar, chestnut and Georgia pine are all good. 
Their life ~eems to vary with the soil. If we were sure that timber in 
its natural condition would last, we would be happy, but unfortunately 
we can?ot count on il •. It seems, therefore, necessary to use every 
prec..1utton to preserve 1t. There are two or three methods now in 
operation, viz, kyanizing, creosoting and vulcanizing processes. All 
have done well so far, although the lat:er has not had as long an 
exper!ence a~ the two former. Springfield has had twenty years of 
experience with the former and declares the wood in as good condition 
as it ~~s wb~n put in the g~ound. I believe, however, that the parties 
explo1ttng this method have not expanded their business to any great 
extent. The latter method has recently been vigorously pushed. The 
process is simple and effe<;tive. It has had twelve years' exp~rience, 
and so far ~as been successful. It is used extensively on steam rail­
roads, particularly upon the elevated roads in New York. I have 
pla~e? nearly 1,500,000 ft. of it in the ground myself this year, and 
ant1~1pat~ g~od results. Reports from Professor ·1 hurston, of Stevens' 
Institute tndtcate that the treatment in no way injures the wood. It is 
made harder and m?re elastic and increases its lite indefinitely. 

In regard to spikes, knees, tie rods etc., I certainly ad vise the very 
best. 
. In regard to bonding, I advocate the use of at least one No. o 

~mnecf copper wire for each joint. This is to be employed in everv 
mstan:e· In ~ome ca_ses it may not be necessary to run a supplement­
ary wire, ~mt tt shou}a always be the rule to heavily ground the rails as 
often as ts conventent and in the most substantial and thorough 
manner. Don't be afraid of ground plates. I am convinced that 
much trouble and loss occurs in our ground circuits. Professor Thom­
son has always held the opinion that ultimately we would come to iron 
rods coupled with screw couplings for our ret1,1rn wire, 

There is one o the r po int o f vita l inte rest and importance to which 
I invite your attention. W e a ll agree that grade crossings are a 
menace to life. In many cases, however, we a , e compelled to eudure 
them. Our cars carry man y m o re peo ple t ha n the steam cars. 

These people must be protected . I advocate the adoption of a 
s tandard crossing, and then the petiti oning of the Railroad Com­
missioners or the state to ma ke it incum be nt upo n a ll steam railroads 
to permit its employment, under penalty of law. W e ought to be 
permitted to use a cross ing which places the t read of ou r rail o n a level 
with steam rail and allows the notching of the steam rail su ffi ciently to 
allow our wheel flanges to pass th ro ugh. All jump crossings are 
dangerous. 

In all cases the basis of a substantial track is a g ood bed . Track 
shou ld never be laid in a loose or uncertain soil. It will pay to rem ove 
the same a nd fill with good sand or gravel. 

Exceptional care should always be taken in tamping. Under no 
circumstance slight this. I am inclined to believe that we ultima tely 
will come to a bed of concrete or cement for a foundati on upon whi ch 
to place our ties. The Biblical story about the two houses has a special 
a pplication to the foundati n of street railway construction. 

In concl uding, 1 simply desire to urge a unity of action and a 
freer exchange of expe ri ence. Certainly, we know what is the best 
form of rail, a nd I firmly believe that if we honestly and conscien­
tiously strive to get the best, all manufacturers will join with us in this 
application, and all municipalities will listen and heed our advice . I 
believe that it is befitting for this organi1.ation to start the wheel in 
motion whic-h will bring about sta ndard forms in this direction, and I 
urge that some resol ution be prepared and adopted at this meeting, to 
be present ed to the National Convention, held in Cleveland next 
month for that body's conside ration. 

St. Louis Electric Club. 

A meeting was held September 17, at the Mercantile Club, St. 
Louis, to discuss the proposit ion in regard to forming a St Louis Elec­
trical Club. When the meeting had been called together James f. 
Ayer. of the Municipal Electric Lighting & Po wer Co., Capt. Robert 
McCullough, of the St. Louis R,d lway Co. W. L. B. G. Allen, 
Louis Nahm and many others expressed themselves in favor of the 
s.:heme. A committee on permanent organization was then named 
consisting of Messrs. Ayer, McCullough, Wagner, Allen and Bohle, 
an I they were instructed to draw up a constitution and by-laws and re­
port at the next meeting o f the body, which was set for Friday, Octo­
ber q. Among the gentlemen present were : C. R. Scudder, secre­
tary St. Louis Electric Light & Power Co.; J ames I. Ayer, general 
manager Municipal Electric Lighting & Power Co.; H. P. Broughton, 
of the Municipal Electric Lighting & Power Co.: H. A. Wagner, superin­
tendent Missouri Electric Light Co.; Robert McCullough, general man­
ager St. Louis Railway Co.; J. A. J. Shultz, president Shultz Belting Co., 
H. L. Parker, A. W. Meston and F. W. Churchill of the Emerson 
Electric Co.; Louis Nahm, American Electric Manufacturing Co.; W. 
Matthews, St. Louis Electric Supply Co.; R . V. Sc-udder, Western 
Electric Manufacturing Co.; C. E. Sharpe, Southern Electric Supply 
Co.; E. J. Bagnall, engineer Lindell Railway Co.; H. C. Henley, in­
spector St. Louis Board of Fire Underwriters and W. L.B. G. Allen, St. 
Louis Engineering Co. 

Street Railway News" 
General. 

Bridgeport, Conn.-Charles H. Hotchkiss of this city has 
received nearly the entire franchise of the old Bridgeport H 01 se Rail­
road Co. Mr. Hotchkiss will probably adopt electricity as a motive 
power. The Legislature will be petitioned for more privileges, and the 
road is soon to be put on a first class basis. The purchase was made 
from a Rochester (N. Y.) syndicate, who some time ago purchased the 
road. 

Canton, 0.-The management of the Canton Street Railway 
Co. have given their employes an· advance in wages without their ask­
ing. The men are highly pleased and have pub!tshed a card of thanks. 

Chester, Pa.-The first consignment of cars, four in number, 
for the new electric road have arrived. They were built by J. G. Brill 
Co., of Philadelphia. 

Davenport, Ia.-Manager Louderback, of the Davenport & 
Rock Island Railway Co. owning all the street railways in the city, 
has served notice on Mayor Bills, of the surrender of the West Second 
Street franchise. Cars will be stopped and the tracks taken up. This 
is the outcome of the action of the City Council in o rdering the opera­
tion of the cars in a certain way. The company declare they are los­
ing $20,000 a year in running cars under the present ordinance. 

Denver, Colo.-All danger of a tie-up of the city cable system, 
threatened last month, has been averted, the management having 
acceded to the demands of the men. The latter get an increase of 
wages to twenty-two and a half cents an hour, the former rate being 
twenty cents. 

Logansport, I nd.-The Logansport Electric Street Railroad 
Co. have closed a contract for the purchase of the county fair grounds 
of thirty-seven acres. The line will be extended to the grounds. The 
company have offered to deed the city half of the grounds if it will im­
prove and make a park out of it. The race track will be put in first 
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class repair by the company for the fall meeting of the trotting asso­
ciation. 

Lowell, Mass.-The Lowell & Suburban Street Railway Co. 
have commenced work on the erection of a machine and repair shop 
adjoining the other buildings at the corner of Middlesex and Pawtucket 
Streets. 

New Haven, Conn.-The \Vest Haven Horse Railroad Co .. 
having no further use for horses, as electricity has been adopted as a 
motive power, lately sold 100 animals at prices ranging from $15 to 
$81. 

Northampton, Mass.-The Northampton Street Railway 
Co. have reduced their rates to five cents. The company have doubled 
their receipts in the past few years. 

Philadelphia, Pa.-The Philadelphia Traction Co., and several 
companies which thev control, have filed in the Common Pieas a bill 
in equity against the Quaker City Elevated Railroad Co., to prevent 
1 he erection of an elevated railroad by the defendant company. Coun­
sel for the Traction company cites two acts of Assembly which he 
claims make it illegal for the Quaker City company to construct an 
elevated road on the route authorized by City Councils. 

Roanoke, Va.-The street railway which was purchased last 
February by the Roanoke Electric Light & Power Co., has been put in 
operation on the overhead system. The engines are of the Arming­
ton & Sims type, and Edison generators are used. The officers of the 
company are : Prt:sident, J. T. Engleby ; vice-president, S. W. Jami­
son; secretary, G. C. McCahan ; general manager, W. Frank Carr. 

Vancouver, B. C .-The directors of the Vancouver Electric 
Railroad & Lighting Co. have closed contracts for two new boilers, 
one engine, two generators and two c.us. 

Extensions and lmpro,,ements. 

Ann Arbor, Mich.-The Ann Arbor & Ypsilanti Street Rail­
road Co. will extend their motor line to South Y psi Ian ti. The car barns 
will be removed 10 the same place. \V' ork has begun. 

Boise City, ldaho.-The Boise Rapid Transit Co. are propos­
ing to increase their power station next spring and supply power fo r 
manufacturing purposes. 

Buffalo, N. Y.-Consents have been granted to the Crosstown 
Street Railway Co. to construct a street railroad on Michigan and other 
streets: to change the m'">tive power upon their Exchange and Michigan 
Street lines from horse to electricity; to construct a railroad en Grant 
Street between Hampshire Street and the Military Road ; to construct 
a railroad on William Street from the present terminus to the city line, 
and to const ruct a railroad on Huron, Pearl and o ther streets. 

Cambridge, Mass.-The West End S1reet Railway Co., of 
Boston, have petitioned for leave to construct and use tracks on Pea­
body, Cambridge Kirkl,tnd and other Streets. 

Chicago , 111.-An electric line on Forty-seventh Street, from 
Western Avenue to Cottage Grove Avenue, in place of the horse car 
line now in operation there, is proposed. A petition from the prop­
erty owners has been presented to the Chicago City Railway Co., 
asking for the change. 

Cincinnati, O.-At a meeting of citizens lately H. M. Littell, 
General Ma::iager James M. Doherty and several directors of the Mt. 
Auburn electric railway were present, and stated it as their desire at 
an early date to extend the line of their road from Carthage, through 
Hartwell and Wyoming to Lockland, a distance of four miles. 

THE Cincinnati Street Railway Co. have asked permission to ex­
tend the tracks of the Cincinnati & Spring Grove Street Railway from 
Baltimore and Western Avenue along Baltimore Pike. 

Columbus, O.-The Columbus Street Railway Co. lately re­
ceived six new open cars from the J. G. Brill Co., of Philadelphia. The 
company have given an order to the Brownell Car Co., of St. Louis, 
for twenty cars similar to the new twenty-foot car now in use on the 
High Street line and known as the Accelerator. 

Denver, Colo. -The Denver Tramway Co., it is said, are try­
ing to obtain control of the franchise of that part of the Circle railway 
that extends through Sou1h Denver and Sheridan and Loretto Heights. 
In this case very extensive improvements will be made. 

Detroit, Mich.-It is reported that the Wyar,dotte branch of 
the Suburban Street Railroad Co. will shortly abandon the Healy 
motor and equip the line with electricity, 

Gainesville, Tex.-The present street railway will probably 
be convt:rted into an e lectric system. 

Gloucester, Mass. - The street railway company will build 
an extension to Lanesville. 

Hartford, Conn.-President Goodrich, of the Hartford & 
Wethersfield Horse Railroad Co., has asked leave to construct an ex­
perimental underground elert,L wire system from the Vernon Street 
stables to Broad and along Park. 

Harrisburg, Pa.-The Citizens' Street Railway Co. have de­
cided to make several extensions. 

THE East Harrisburg Pa'>senger Railway Co. are at work on an 
ex tensio n to Hoffm:\ns' wo0ds. They have given notice, also, of 
their intention to extend their line from the city limits to Grantville 
and Progress on the Jonestown road to the intersection of the first 
public road beyond the viliage of Progress. 

Laredo, Tex.-The Laredo Electric Street Railway Co. have 
petitioned the City Council for a franchise to extend the line and make 
of it a belt railway. 

Leavenworth, Kan.-W. F. Putnam has become the owner 
of the Third Street railway, and also of the Rapid Transit Street Rail­
way, from the Messrs. Erb, and will change both systems to electricity. 

Lynn, Mass.-It is said tha t the North Shore Traction Co. 
have plans to build a road between Lynn and Salem on the east side of 
the Boston & M,iine R,tilroad. This road will run from Lafayette 
Street, Salem, through Loring Avenue and Swampscott to East Lynn. 

A HEAR1:-:G will be given to the Lynn & Boston and the Naum­
keag Street Railway companies October 3, on a petition to allow the 
Naumkeag to ex tend the ir trolley system and to allow the Lynn the 
right to erect a trolley system into the to1vn to connect with the 
Naumkeag. 

Malden, Mass.-The petition of the West End railroad for 
right to e rect the trolley system on their tracks in Malden ha.s been 
granted by the Board of Aldermen on condition that the West End 
reduce the fare from eight cents, which has bet:n the fare for years, to 
five cents, and the road has ag reed to do so. 

Manchester, N. H. - The Manchester Street Railway Co. 
have petitioned for right to extend their line from the corner of Elm 
and Valley Streets to the end of Wilson Street. 

Memphis. Tenn.-The Citizens' Street Railway Co. have peti­
tioned for right to build a double track on Adams Street and to make 
other improvements and extensions. 

Meriden, Conn.-A deal has been completed, whereby the 
Meriden Street Railway was sold to John W. Coe, assistant treasurer of 
the Meriden Provision Co., who has secured $67,000 of the $80,000 of 
stock. It is bel ieved the purchase was made in the interest of an out 
of town syndica te and that electricity will be tried again. Mr. Coe is 
reported to have said that a n electric road will connect Wallingford 
and Yalesville with Meriden. 

Nashville, Tenn.-A bill authorizing the Overland Dummy 
Railway to use e lectricity has been passed by the Council. 

New Britain, Conn.-By a vote of the Common Council, 
Dolan tlros. have been granted permission to use the trolley system. 
They will extend the line to Plainville. 

New York, N. Y.-The Metropolitan Traction Co. lately 
applied to the Board of Aldermt:n for permission to extend the tracks 
of the Metropolitan Crosstown Railway and other lines controlled by 
them. 

Oakland, Cal.-A petition is being circulated among the resi­
dents of Fruitvale to the San Leandro & H aywards Electric Road Co., 
ask ing them to extend their lint: to East T1venty-seventh Street along 
Twenty-thi rd Avenue. 

COUNCIL has granted to the East Oakland Street Railway Co. a 
franchise to run electric cars through ce rtain streets of the city. 

AN ordi nan ce has been passed granting to the Consolidated Pied­
mont Cable Co. a franchise to construc t several extensions. 

Omaha, Neb.-The Omaha Street Railway Co. have been 
gran ted a permit to extend their tracks half a mile. 

Plainfield, N . J.-An ord inance has been passed authorizing 
the Pl<1infield Street Railway Co. to ex tend the location ot their tracks. 

Potwin Kan.-The Potwin Council have been asked for an 
ordinance all~wing the Topeka Railway Co. a franchise through the 
streets of Potwin. 

Sacramento, Cal.-Application has been made by J· H. 
Henry, president of th e Central Electric Railway Co. for a franchise on 
G Street. 

San Francisco, Cal.-Behrend Joost on behalf of the San 
Francisco & San Mateo Electric Railway has applied for a new fran­
chise to cover the old route now operated, and for supplemental 
feeders. 

Savannah, Ga.-President Collins of the electric railway ~as 
placed the order for a sixty horse power motor capable of drawing 
ca rs contain ing 300 passengers at the rate of thircy miles per hour. It 
will be used on the Thunderbolt branch of the syst!!m, 

Youngstown, 0.-An ordinance has been aske~ gran_ting the 
Youngstown Street Railway Co. the right to extend their Fruit Street 
lines. The ordinance calls for the line to be in operation by December 
I, 18g2. 

New Roads. 

Akron, 0.-Council has passed an ordinance, extending_ to 1917, 
granting permission to the Cuy'.lhoga Falls & Akron Railway & 
Power Co. to const ruct a nd operate an electric street railroad in and 
along certain streets the rein named. 

Alameda, Cal.-Tht: Alameda, Oakland & Piedmont Electric 
Railroad Co. will build a street railway from Alame;:da to Oakland and 
Piedmont. The capita l stock is $500 ooo. The _direct~rs and st_ock­
holders are Col. F. H. Meyers, Brooklyn township; Eh S. Denison, 
Oakland; W. H. Rank, Alameda; S. H. Bass, Oakland. 

A PETITION was recently circulated and extensively signed favor­
ing the granting of electric franchises to W. M. Ran~. by prop~rty 
owners on S<1n Jose Avenue, St. Charles Street, Martm Street, Kmgs 
Avenue and High Stn et. 

A PPLICATJnN h as also been made to the Council by David Hirsch­
field for franchise rights on the streets wanted by W. M. Rank, 
s<1ve on San Jose Avenue. Mr. Hirschfeld offers. to pay ~en ~?liars 
Iicen,e for each car and at the end of five years to give the city 272 per 
cen t. of the gross receipts of the road. 
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Ashland, Pa.- A corporation has been fo rmed here to be 
known as the Schuylkill Traction Co. , capita l $(ioo ,ooo, which wi ll con­
nect all the towns in the Mahanoy Va lley by an electr ic ra il way. 

Atlantic City, N. J.-.An e lectric co mpany , of which J. R ush 
Ritter, of the Solicitors' Loan Association , o f Philadelphia, a nd George 
Cook are the leaders, have a pplied to th <.> Boroug h Counci l fo r a fra n­

. chise to build a road on Brigantine Ave nue. 
Belleville, 111. - Th e Southern ConHruction Co., of Galvesto n , 

Tex., propose to Liuild an e lec tric ra ilway on the turnpike bet ween th is 
city and East St. Louis , providing they can raise a subsidy o f $25 ,0,0. 

Boyerstown, Pa.-Th<.>re is a project on foo t to build a n elec­
tric road from Boyerstown to Ringing Hill a nd the nce to Pott sto wn . 
Dr. J. F. D. Geiger, J. & H. K. Hoye r, of Boye rsto wn , are a mong 
those interested. 

Brainerd, Minn.- The electric s tree t railway fra nchise 
recently granted to 1-1. Spalding and others, of this city , has been 
acquired bv C. N. Parker, of St. Paul, who proposes to immediate ly 
construct and put in operation the four miles o f track required by the 
terms of the franchise. The road will be in o peration by No ve mber r. 

Cambridge, Mass.-The Storage Batte ry Stree t Railwa y Co . 
have petitioned tor a location. Among th ose a ppearing in beha lf of the 
petition were Archibald H o we , W. S. Hall, A . E. J ones and H o n. H. 
0. Houghton. The proposed road was objected to by H. M. Whitney, 
Gen. E. W. Hincks and George G. Wright. The matter was referred 
to the committee on roads and bridges. 

Carthage, Mo.-The Southwest Missouri Electric Street Rail­
way Co. have filed articles of incorporation. 

Chelsea, Mass.-The proposed new electric railroad in Chel­
sea will be a belt line. The amount of capital will be $75,ow. A D. 
Bosson, C. H. Black, C. A. Campbell, J oseph R. Carr and others are 
said tu be interested. 

Chicago, 111.-The Chicago Union Elevated Railway Co. has 
been organized ; capital stock, $5,000,000; incorporators, Samuel A. 
Craig. Thomas Bayle and others. 

THE Chicago,Harvey & Glemvood Rapid Transit Co.,with a capital 
stock of $300,000, have been incorporated by Clayton L. Hayley, W. 
R. Jones and Calvin C. Hall. 

THERE have been filed artirles of incorporation of the Chicago & 
Southwestern Electric Railway Co. The capital stock is $250,000, and 
the incorporators are George W. Warr, Fred. S. Collier, 0. L. Bas­
kin, M. D. Byers, Henry R. Baldwin, all of Chicago, 

Clearfield, Pa.-A charter has been issued to the Clearfield & 
Curwensville Passenger Railway Co. to run between the above towns, 
seven miles ; capital $100,000. Three of the directors are : John J, 
Patterson, Mifflintown; Isaac B. Norris, Curwensville; W. E. Wallace. 
Clearfield. 

Detroit, Mich.-F. H. Cozzens has asked the Council to act 
on the petition for a franchise filed by the Detroit, Springwells & 
Dearborn Railroad Co. last winter and referred to the committee on 
streets and ordinances. The franchise desired is for a rapid transit 
railroad from Livernois Avenue and over a number of streets to 
Warren Avenue and the city limits. 

Dixon, 111.-A. C. Bardwell has petitioned the City Council for 
a franchise for the construction and operation of a street rail way. 

Elmira, N. Y.-The West Side Street Railroad Co. have been 
granted a franchise to and through Horseheads, and will construct an 
electric road. 

Eureka, Cal.-A road is proposed to run from Elk River to 
Arcata, through this c:ty, with three or more branch lines on the cross­
town streets. Among those interested are : Stephen Hill, W. S. Clark, 
J. C. Bull, Jr., and 0. H. Spring. 

Everett, Wash.-The Union Railway & Electric Co., of Ever­
ett, was lately organized with Col. J. B. Hawley, president; M. 
Swartout, vice-president ; George S. Brown, secretary ; W. G. Swol­
well, treasurer. The capital stock is $200,000, and work will begin 
immediately to construct electric railway lines, and probably a belt line 
around the peninsula and to Snohomish. 

Fostoria, 0.-A certificate of incorporation has been issued to 
the Tittin & Fostoria Electric Railway Co. The capital stock of the 
corcern is $175 ,000 and among the incorporators are: Hon. Charles 
Foster, of this place, and J. A. Beatty and E. W. Brown, the promoter. 
of Tiffin. The road will be constructed as soon as the preliminary 
arrangements can be made. It will be thirteen and five-eighths miles 
in length. 

Haywards, Cal.-In September, 1891, a franchise was granted 
to F. Chappellet, H. M. Mil!er, N. C. Am<.>s and Herman de Laguna 
to operate an electric road from llaywarc's to the county line of Santa 
Clara Coun1y. Recently they sent a communication to the supervis­
ors, desiring them to commence work on the road, and asking them to 
designate the e:i.act location where the tracks shall be laid. 

Hazleton Pa. -The Hazleton & South Side Electric Railway 
Co., capnal $75,000, has been chartered to build a line twelve and a 
half miles long. The president is Alvin Markle. 

A CHARTER was also issued to the Hazleton & North Side Railroad 
Co., length, capital and officers the same as the other company. It will 
run from Hazleton to Drifton. 

Home City, 0.-At a meeting of the citizens of Home City, 
Delhi, Fern !:Sank and Addyston, of which W. G. Miner was chairman 
it was resulved to build a street railway. Committees were appointed 
to secure the franchises and the right of way from the property owners 
along the proposed route. 

H omestead, Pa. -A charter has Leen granted to the ll ome­
s tead & Highland Strcel Railway Co., capital $30,000. This company 
will build a two-mile line to Munhall and Mifflin township. The di­
rec tors are: James S. Kuhn of McKeesport, Jar.ob Trautman, Louis 
Rott, Dr. George Gladden, John F. Cox and Richard Trickling, all of 
1-1 omestead. 

Huntingto n , lnd.-A company called the IIuntington Street 
Ra ilway Co., has been organized among a number of local capitalists 
who inte nd to put in an e lectric plant at once, if the franc.:hi se can be 
obtai ned. The capital is $100,000, aml th<· officers are: !'resident, Dr. 
G. 1-1 . McLi n , vice-president; Rob1. J. Day, Sr.; secretary, Willis 
Ke nower; assistant secretary, W. N. Richter ; treasu rer, Olney Graf­
ton. 

Jersey City , N . J .-,.John V. Racnt, of East Orange, Charles 
B. Ludlo w, New Bru nswick, Arthur L. Fairc hild , New York, Stuart 
Lyman, Eng lewood and E Mora Davison. Ne1v York, hav<.> associated 
themse lves into what is to be known as the Pennsylvania City D<·vel­
opment Co. , of J ersey City, whose object is to form, operate or aid 
th e fo rma tion o f railways, street railways, elevated railways or other 
t ra nsporta:i on compa nies, and to build, <.:onstruct and equip the same. 
The total a moun t of capital stock is $2,000,000. divided into 20,000 
sha res. A rti cles of incorporation have been filed. 

Long Island City, N . Y .-The Long Island City Board of 
Alde rmen have r-ranted the C r<.>scent Street Railroad Co. a franchise 
to operate ca rs th rough the streets of this city. Flushing is the termi· 
nus of the proposed route. 

Manistee, Mich.-A franc h ise has been granted by the Coun­
cil, and the contract has been a warded for the construction of the long 
hoped for electri c stree t ra ilway. The first two miles of the road are 
to be completed befo re J anuary 1, 1893. 

Marshalltown, la.-The Marshaltown Light, Power & Rail­
way Co. have just been incorporated; cap ital $250,000. 

McKeesport, Pa.-A charter has been issued to The Ver­
sailles Traction Co., capita l, $18,000. The proposed road will be three 
miles long a nd operated by el<.>ctricity. The line will extend from Mc­
Keesport to th e village of Bosto n. S. M. Bowman, of McKeesport, 
Frank Thomson, of Pittsburgh, a nd W. H. Sykes, of Versailles town 
ship, are three of the directors. 

Montgomery, Ala. - T he West End & Riverside Street Rail­
way Co. have recently been organ ized with a capital stock of $100,000. 
Dr. S. D. Seelye a nd Mr. Satch we ll a re a mong the incorporators. The 
co mpany will build the West End line a nd have secured other fran· 
chises. 

New Albany, lnd.- The end of the year may see electric cars 
running from the eleva ted sta tir n a t First and Wat<.>r Str<.><.>ts over the 
tracks and terminals of th e K <.> ntucky & Indiana Bridge Co., the New 
Albany Street Railwa y Co .. a nd the H ig hland Electric Railway Co. to 
the top of the New Albany knob<; , n<.>arly eight miles distant. 

New Orleans, La.-On Septe mber II Comptwller Kennedy 
sold at public auction to Judah H a rt for $500 the franchises for a pro­
posed street railway. It is pro vided in the ordinance t hat at the expir­
ation of the franchise of the Levee a nd Barracks line this proposed line 
shall be extended to the lower limits of the city. T he grant is fo r 
twenty-five years, at the expiration of wh ich the railway and appur­
tenances shall revert to the city. 

Norwalk, Conn.-The Norwalk T ramway Co. propose to 
begin immediately the work of buildin!!' a n electric road from the foot 
of Spring Hill and thence, over various routes, to the South Norwalk 
depot. 

Pasadena, Cal.-Prof. T . S. C. Lowe will build an incline 
plane road near this place. Cable power will be used. An electric 
road may also be built. 

Philadelphia, Pa.-A charte r was issued September 2 to the 
Philadelphia & Ardmore P assenger Railway Co. ; capital stock, $40,-
000. Frederick P. Hays is presiden t. 

A NEW electric stre<.>t ra il way companyentitled the Ridge Avenue 
Cemetery Railway Co., with a capital of $6,, ,oo, has been incorporated, 
Geo. S. Widener, of 1202 No rth Broad Street, is president. 

FREDERICK W. R US H. of 1643 South Fifteenth Street, is president 
of the Ferry Passenger Railway Co. that will build a new electric 
street railway . The capital is $5,000. 

Phillipsburg, Pa.-A charter has been issued to the Phillips­
burg & Houtzdalt P asse nge r Rai lway Co., th<.> line to run betw<.>en 
Phillipsburg a nd Houtzdale, t en mi les: capital stock, $100,000; John 
J . Patterson, Miffli nto wn': Isaac B. Norris, Curwensville, and W. E. 
Wallace. Clearfield, are three of t he directors. 

Pittsburgh, Pa.-The Aspinwall Street Railway Co. with a 
capital of $ 12,ouo has receiv<.>d a charter. The propos<.>d road will be 
operated by elec1ric powe r, a nd wi ll be about two miles long. It will 
begin at a poi11t wh ere the line of t he Citizens' railway now ends and 
the Freeport road, thence a long this road to Ross Grove. Of the 
directo rs a re: Willia m R. H olmes and George C. Wil5on, of Pitts­
burgh and James J. O'D onnell , Allegheny City. 

THE Belle field Stree t Ra ilway Co .. capital $12,000, have been 
chartered to build a line t wo miles long, beginning on· Centre Avenue 
to Herron Avenue. The d irectors are: George \N. Elkins, William 
T. Elkins, Joseph Stuart, J ohn G. Traggarth and George C. Wilson, 
Pittsburgh. The road will be operated in harmony with the Pitts­
burgh Traction system and will be an electric line. 

Pittston, Pa.-The Pittston, Jenkins & Avoca Street Railway 
Co. has just been incorporated to buiid and operate an electric rail way. 
Thos. English is president, and the capi tal stock is :fi,75,000. 
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Pottsville, Pa.-The Pottsville, Cressona, Schuylkill Haven & 
Orwigsburg Electric Railway Co .. with a capital of $75,000, have been 
granted a charter. The officers of the company are : John T. Shoe­
ner, of Orwie;sburg, president. and George F. Dengler, of Schuylkill 
Haven; L. K. Hannum and(". W. Wilde1muth, of Pottsvill:, and J. I. 
Hollenbeck, of Audenried. The new road will probably be com­
pleted by next spring. 

Raritan, N. J.--A project is on foot to construct an electric 
railway between Raritan, Somerville, Finderne, Bound Brook and 
New Brunswick, N. J. Among those said to be interested in the 
scheme are Sylvanus Ayers, jr., J. I. Livingston, E. Chamberlain and 
L. M. Coddington. 

San Francisco, Cal.-The Southern Heights & Visitacion 
Railway Co. has been incorporated for the purpose of building a double 
track railroad through the southern section of the city. Associated in 
the enterprise are: Charles F. Crocker, H. E. Huntington, F. S. 
Douty, N. T. Smith and J. L. Willcutt. The capital stock is to be 
$1,000.000. 

Santa Barbara, Cal.-H. L. Williams has petitioned the 
supervisors for a franchise to construct a railway from the city of Santa 
Barbara to Summerland and through the Montecito Valley. 

Santa Cruz, Cal.-The Santa Cruz Electric Railway has been 
incorporated. Capital stock, $500,000. Directors: James P. Smith, 
J. H. Logan, F. W. Ely, W. H. Talbot, Morris Newton, H. H. Clark 
and J. G. Tanner. 

Scranton, Pa.-A charter has been granted to the Lackawanna 
& Old Forge Street Railway Co. The line which the comoany pro­
pose to construct will extend from Duryea to Hyde Park. 

Sharon, 0.-An electric railway is proposed here by J. C. 
Whitla, Dr. Theo. P. Simpson, Simon Harrold and J. P. Stone of 
Beaver Fall<:, Henry M. Camp, of Rochester and Howard \Vheeler, of 
Beaver Falls. 

Sioux City, la.-The Morning Side Street Railway Co. want 
a franchise for a line of street railway. The company is a new one, 
the incorporators being Wm. L. Joy. A. H. Rederich and five o thers. 
The company propose to build an electric Ene to connect with the 
elevated line at or near Leech Street, or with the Peavey system. The 
construction of the line is to be commenced by June t, 1893. 

Spokane, Wash.-Operations, which, owing to misunder­
standings have been for some time suspended will again be resumed 
on the Spokane & Cceur d'Alene Electric Railroad. 

St. Paul, Minn.-The Fifth Ward Railway Transfer Co., capi­
tal $50,000, have filed articles of incorporation. The incorporators 
are L. H. Glassbrook, M. H. Holy, H. H. Galusha and others. 

Stoneham, Mass.-The Boston, !\falden & Stoneham Co., 
through F. K. Sweetser. E. P. Shaw and W. B. Ferguson have peti­
tioned for a route from Stoneham Centre to the Boston & Maine De­
pot in Malden. 

THE Stoneham & Boston Railway Co., through W. B. Stevens, 
George W. Mansfield and George H. Campbell ha\·e also petitioned 
for the same route. 

Tacoma, Wash.--The long talked of electric road between 
this city and Seattle is now in a fair way to be built. Frank C. Ros<; 
say~ he will build the line from Sumner to Tacoma if Fred Sander and 
other Seattle parties I.mild from Seattle to Sumner. 

Takoma Park, D. C.-Work has been commenced on the 
electric road to be known as the Petworth, Brightwood & Takoma 
Railroad. It is hoped to complete the road hy December 1. 

Vicksburg, Miss.-R. C. McFarland and J. B. Mattingly, of 
Vicksburg, and E. F. Fu!ler, 'Jf New York, have lately received a 
franchise for an electric line four to fi\'e miles long. 

Wilkesbarre, Pa.-An electric railway is to be built and oper­
ated by the Lackawanna & Old Forge Street Railway Co., of which 
John Graham, of Wilkesbarre, is president. 

York, Pa.-More than a year ago a charter was granted to a 
York corporation known as the Black Mountains Railway Co., to build 
an electric railway from the southern terminus of the present street 
railway to the top of Shunk's Hill, and from thence down the hillside 
to Highland Park by a gravity road, two miles. Operations have at 
last been commenced. 

Personal. 

Mr. Charles Guidet, paving contractor of this city and the owner 
of large granite quarries on Cape Ann, Mass., died at his home in 
this city, September 23. 

Mr. E. L. Babcock, president of the Falls Rivet & Machine Co., 
of Cuyahoga Falls, 0., was in New York last month and called at the 
office of the STREF.T RAILWAY J OURNAL. 

Mr. Charles T. Yerkes, president of the North Chicago Street 
Railway Co., who went abroad last spring, returned from his trip via 
the City of Paris, September 21. 

Mr. J. A. Hanna, of the McGuire Manufacturing Co., called at 
this office while in New York last month. H e reported an increased 
call fo r McGuire trucks among street railway ccmpanies. 

Mr. J. H. Bickford has resigned his position oi electrical en­
gineer of the N aumkeag Street Railway, and has opened a temporary 
office as electrical engineer at 60 Washington Street, Salem, Mass. He 
wi ll later, probably, remove to Boston. 

Mr. David S. Carll, who has had charge of the cable construction 
for the Washington & Georgetown Railroad Co., has accepted a posi-

tion as permanent engineer with the company, and will have charge of 
all th e mechanical a ppliances employed m the operation of the lines. 

Mr. F. L. Hart, who has been for a number of years mechanical 
engineer in charge of the 125th Street caLle power station of the Third 
Avenue Railroad Co., has recently resigned that position to accept a 
situation with th e Broadway & Seventh Avenue Railroad Co., and will 
have charge of the cable stations of the latter line. 

Mr. Dennis Sullivan, superintendent of the Coney Island, Brook­
lyn, Electric Railroad, was shot on Monday. September 19, by Frank 
Gately, an ex-employe whom Mr. Sullivan had discharged the Satur­
day previous. One bullet shattered the joint at the left shoulder 
blade and the other severed the apex of the left lung. Although Mr. 
Sullivan is in a critical condition, the physicians have a hope, of his 
ultimate recovery. 

Mr. Edward E. Higgins, general manager of the Short ~lectric 
Railway Co., who is now traveling in Europe, informs us in a recent 
letter that he will soon sever his connection with the Short company, 
and will engage in independent professional work in New York City 
as consulting expert on a ll matters pertaining to the engineering and 
economic features of street rail ways. In his work amoni promi­
nent street railway operators during the past few years he has ac­
quired a fund of special information which thoroughly fits him to enter 
into close advisor} relations with investors in street railway proper-
ties. -----··•-----New Publications. 

Electric Lighting Specifications for the Use of Architects; by E. 
A . .Merrill. Published by W. J. Johnston Co., Ltd .. New York. 
The practice of installing even the smallest electric lighting plant 

under minute specifications is now so general that the value of a book 
of this kind will be readily appreciated. Specifications adaptable to 
each case differ with the conditions, but a general outline from which 
changes can be made is, of course, often convenient. The specifica­
tions include those applicable for the different systems of incandescent 
and arc lighting, and with the specifications are included the rules 
adopted by the National Electric Light Association at Montreal in 1891, 
and amended at Buffalo in 1892, the rules of the National ~oard of 
Fire Underwriters and those of the New England Insurance Exchange. 
The volume contains li6 pages. 
Perfected Graphite for Lubricating Purposes; published by the 

Joseph Dixon Crucible Co., of Jersey City, N. J. 
In this small pamphlet are given the advantages dete"mined from 

expetiment of pure graphite as a lubricant and a brief summary 
of some tests mdde with Dixon's perfected graphite as a lubricant, by 
Prof. R. H. Thurston. These te!'ts showed that, as compared with 
the best quality o f winter sperm oil, the graphite, when mixed in 
enough water to distribute it over the bearings and under the same 
number of pounds pressure a11d with a shaft traveling at the same rate 
of speed, was 1hree times a better lubricant than th e sperm oil. The 
best quality of lubricating grease without being mixed with graphite 
:-howed the same results as the oil, but when 15 per cent. by weight, of 
graphite had been added the bearings ran nearly six times longer. 
vVhere the graphite was used it was also shown there was no cutting, 
and the bearings were in perfect condition. 
Economic Legislation of all States and the Law of Incorporated 

Companies Opernting Under Municipal Franchises. Vol. I.; 
by Allen R. Foote. Charles E. Everett, editing attorney. Pub­
lished by Robert Clarke & Co. Cincinnati. 
The prospectus and the set of advance sheets comprising the first 

258 pages of this work sent us, indicate the publication soon of a most 
valuable book to all persons intere,;ted in companies operating under 
municipal franchises. Mr. Foote states that or time or expense has 
been spared in its compilation a nd this is evident from the complete­
ness of the book and the care employed in the systematic arrangement 
of subject matter. In his work the auther was assisted by one or more 
attornies from each state, with one for the territories, who have each 
contributed a secti0n on the history and status of municipal franchises 
in his state or territory. The work will be in two volumes and will be 
ready for delivery about October r. Price, bound in leatherette, $ro.oo 
per copy, in law sheep $12.00 per copv. 
The Catalogue of George Cradock & Co., Wakefield, Eng. Third 

Edition. 
This handsome catalogue shows the extensive field covered by 

George Cradock & Co., and the variety of uses to which their ,~ell 
known ropes are applied. It is divided into five sections, bemg 
respectively, the mining, !>hipping, engineering, cable tramway and 
agricultural divi:-ions of their business. The pages cont~m _a large 
number of illustrations. among whi ch are some of special tnterest, 
showing the appearance of the rope manufactured by this firm _after a 
considerable period of use in cable railway service. These _include 
views of sections of rope employed in Melbourne, L0ndon. Edmburgh 
and e lsewh . re. and show that the wear was very evenly distributed over 
the surface of the cable. The catalogue also contains, in addition_ to 
views of cable appliances, a number of important tables of the b~eakmg 
strains of different ropes, directions for splicing ropes, etc. This com­
pany manufacture the Lang !av rope, and recommend it for cable rail­
ways. Among the street railway companies which have employed 
Cradock's cables we notice a number of American roads. 
Systems of Car Lighting; by A. M. Wellington, W: B. ~- Penni­

man and Charles Whiting Baker. Illustrated. Engmeenng News 
Publishing Co., New York. 
This treatise on the comparative m erits of the various ~ystem? of 

car lighting is a revised reprint of a series of articles on this subJect 
which have been recently published in the Engini:erillE{ News of New 



OCTOBE R, 1892. THE STREET RAILWAY j OUR NAL. 

York a n<l is a result of o ri g ina l investigat ions a nd tests ma<lc by 
the authors , of whom Mess rs . W e lling to n a n<l Baker arc editor and 
associate editor of th e E 11Ki11ter i11,r: News , an<l Mr. Penniman is 
chemist of the Baltimore & Ohio Railroad. The book is <lcvote<l to 
steam railway car lighting, but the tests a rc in manv particulars valu 
able to street railway manage rs as we ll. The principal systems of 
lighting discussed :1re th e dry ca rbure tte r or gasoline va por system; 
the Pintsch compressed ;_i ii gas sys te m ; o il burning lamps and elec tri c 
lighting. The first, which we think has no t been employed on a ny 
street cars, <lid not evidently meet the approbation of the authors in 
every particular as a ca r illuminant. In the cha pte r on the Pintsch 
system a more favorable opinion was rea ched. This system has mt t 
with wi<le adoption on railways abroad, and is being installed on cable 
railways in this country. Oil burning lamps , the authors estim ate , 
arc employed on at least 27,000 out of over 30,000 cars now running on 
passenger trains in this country, a n<l this chapter is of special interest 
to sl!cct railway managers. The authors consider the relative values 
of 1 50 <leg. and 300 deg. test oils , pronouncing themselves greatly in 
favor of the use of the latter-which, indeed, is insisted on in most states 
-and for central draught burners. For electric lighting of trains they 
recommend the combination dynamo and storage battery system em­
ployed on the Pennsylvania limited trains between New York and Chi­
cago, and on a few other roads. The photometric t~sts on the value of 
the different lights, showed a slight gain in the use of gas over oil 
lamps, through the better distribution o! light,whilc the comparative cost 
of operation for the same arrn,unt of light is in favor of oil. Through­
out, the authors state, they have endeavored to avoid giving expression to 
any conclusions of their own. so far as dearness and completeness 
would permit, preferring to allow the reader to form his own independ­
ent conclu~ions; but on the other hand they have not hesitated to 
record all facts made against any system, as well as for it. In order 
not to do injustice to any system, the authors announced their willing­
ness to publish any statements from any persons interested in any 
system criticizing any statements made in the book. This request has 
been comp Ii, d with in several instances. 

Equipment Notes. 

The Sperry Electric Co. have opened an office at 29 Broadway, 
New York, and are introducing an electric motor and trolley system 
which has been in use for over a year at Youngstown, 0. It is said to 
have given good !'atisfaction. 

The Shawmut Fuse Wire Co. is the title of a company recently 
organized in Boston with headquarters at 85 Water Street. The com· 
pany manufacture a fuse wire made of a special alloy which has a 
number of advantages for the purposes for which it is intended. 

Charles D. Shain, for a number of years Eastern District manager 
of the Edison Generai Electric Co., has resigned from that position, 
and has established him!>e!f as an electrical engineer and manufacturers' 
agent at room 303 Electrical Exchanve Building, New York. Mr. 
Shain has been appointed selling agent for the Weston Electrical In., 
strnment Co .. of Newark. N. J. · 

The Pittsburgh Terra Cotta Lumber Co., of Pittsburgh, Pa. 
manufacturers of porous terra cot ta, report extensive sales of their pro­
duct recently. The material is being largely used for building purposes, 
and the company, amongotherapplications,havc made a special form of 
tile for ceilings and roof. In connection with iron girders or beams, 
this makes a fireproof structure, 

Messrs. Smith & Wallace, of 8 Oliver Street, Boston, have placed 
on the market an improved electric snow plow. They state that a plow 
similar in many respects to the plow now sold by them was used with 
marked success all last winter ori the line of the Allentown & Bethle­
hem Rapid Transit Co., where the weather was particularly severe. 
The plow has been improved in many respects since then, and is now 
quoted by the manufacturers at a low price. 

The Page Belting Co., of Concord, N. H., write us that their 
trade is steadily growing for their staple grades of belts and in their 
specialties, including the Acme link, Eureka dynamo and dynamo 
double belts, and that the demand for their belts is so great that they 
find it hard work to keep up with orders. They arc at present work­
ing on some new buildings which they expect to get into by January r, 
and which will more than double their capacity. The company state 
that they are also having a large trade for their raw hide lacing. 

The Lamokin Car Works, of Chester, Pa., manufacturers of 
street cars, tell us that among their customers for carsdelivered in 
September are the following well known street railway companies: 
Paterson Central Electric Railway, Paterson. N. J.; Chester & Media 
Railway, Chester, Pa. ; Dennison Electric Railway, Dennison, Ohio; 
Philadelphia Traction Co., Philadelphia; Schuylkill Electric Traction 
Co., Pottsville, Pa.,; Derby Strec-t Railway, Derby, Conn. ; Belle ( ity 
Railway Co., Racine, Wis. ; Citizens' Passenger Railway Co., Har· 
risburgh, Pa. 

Milliken Bros., of New York and Chicago, manufacturers of 
Milliken patent poles for electric street railway and electric light work, 
inform us that they are very busy in their pole department and ha,e 
orders on hand for poles for 11early all the large cities in the country 
which arc now installing or extending electric railway systems. This 
firm are also designers and builders of iron and steel roofs, making a 
specialty of iron work for electric power and light station!', and are very 
busy on this line of work, having many large roof and building con­
tra<.ts on hand, 

The Interior Conduit & Insulation Co., New York, have issued 
in pamphlet form a recent article in one of the electrical papers 

desc ript ive of a perfect ly wired priva te residence. The system ,,f 
inte ri o r cond uits employed and the manner in whi<.h they arc applied 
in thi s instance, th e manufac turers state, represe nts the highest state of 
the a n yet a t ta ined. T he development of their business. th<! y say, 
rlu r i ng the pas t year has been cxtraor<li nary, and over 1,000,000 ft. of 
th e ir tubing pe r mo nth is now being installed throughout the country. 
The ir un<lc rgroun<l system for e lccLric railways is also giving good 
sa ti sfac ti on whereve r used . 

J. P . Sjoberg & Co. is t he tit le of a firm recently established in 
Ne w Yo rk C ity at 1~5 a nd 157 Eleventh Avenue between Twenty­
first and Twe ntv -sccond S tree ts, as manufacturers of street car wood 
wo rk, and fo r repai ring , rebuild ing a n<l construc t ing street cars of every 
style. Mr. Sjoberg has had long experience in th is line of work, hav­
inl! bee n connec ted with J. A . Trimble fo r a number o f years. The 
fact ory of the firm is eq11ippe<l with th e be!>t an<l latest improved ma­
chinery, and locat.i in the centre of New York's lumber ya rds and 
lumber drying co mpanies, g h ·ing them the best opportu ni ty to exam­
ine , select and kiln-dry their lum ber. 

A. Groetzinger & Sons, of A llegheny, Pa., manufac ture an im­
proved process raw hid e pinio n which is g iving good sati sfact ion in 
electric stree t railway service. The g reat ad vantage o f these pinions 
lies, nf course , in their noiselessness, but th e ma nu facturers state t hat 
i.n th€ point of wear they are equal to the best stee l pinio ns, wh ile the 
expense of in stallation is in conside rdble. The mate ria l of whi ch these 
pinions are made is termed <lermaglutine , a nd the mdnufacture rs supply 
finished gears for all systems, or bla nks from which the g ea rs can be 
cut, if preferred. These pinions are also la rgely used for o th er fast 
runn ng machinery where the qua lities possessed by them a re a d esi<l· 
eratum. 

The Burnham & Duggan Electric Appliance Co., of Boston, Mass., 
have met with an extensive demand for their brackets and guard wire 
supports. Among the prominent companies which have a do pted these 
supports are the Worceste r. Leicester & Spencer Railway , o f Worces­
ter, Mass., the \Vorcester & Millbury, of Wo rceste r, Mass., the New­
ton & Boston, of Ne wton, Mass., the Naumkeag Street Railway, of 
Salem, Mass., Norwich Street Railwa y, of Norwich, Conn., and the 
Quincy & Boston Street Rail way, of Quincy, Mass. This guard wire 
support effectually protects the trolley wire from accid ental comact 
with telephone and other wires, and so greatly lessens the liability to 
accident. 

The Lewis & Fowler Manufacturing Co., of Brooklyn, N. Y. , 
are having a large call for the various applianre'i which they manufacture. 
Their stove department ha, been especially busy during the last month 
on account of the approaching winter. The excellent results obtained 
last winter with the snow plow manufactured by this company have 
had their natural consequence in many orders for similar appliances from 
street railway companies who wish to keep their lines free from snow 
this winter. The register department also shows its usual activity, and 
to a visitor the factory of the company presents a very busy appear­
ance. In the girder rail department there is the usual rush, an<l this 
rail seems to be more popular than ever. 

The Chapman Valve Manufacturing Co., of Indian Orchard, 
Mas~., report that the demand for all cldsses of goods w!1ich they man­
ufacture has been unusually large during the past year, this being es­
pecially t•ue of their new valve with bronze sides for high pressure 
steam service, which was described in a recent issue of the STREET 
RAILWAY JOURNAL. The call for their goods has been much larger 
than they anticipated, and among the customers to which they have 
furnished high pressure steam valves recently, they number some of 
the largest steam plants in the United States. The Chapman valve has 
given such excellent results in practice that the company write us it 
will take some time to fill all the orders which they have on hand. 

The Neftel & Marsh Co., of 126 Liberty Street, New York , 
have just completed a reconstruction of electric line of the Cam­
den Horse Railroad as well as the extension of the same to Mer­
chantville. This piece of work was of a difficult and novel nature. 
The road was previously operated with a two wire overhead system, 
and at a potential of 220 volts. The present road is a single wire, 500 

volt line with Westinghouse motors. The cha nge in line work and 
motors was made without any accident and without stopping the opera­
tion of the line. The only time when work was possible without cur­
rent on the wires, was from midnight until 5 A. M. Mr. J. Stanford 
Brown had immediate charge of this work. The same company are 
now installing the electric light plant for the Green Island Electric Light 
Co., of Green Island, New York, with a capacity of 150 and 2,500 
incandescent lamps. 

The Ellis Car Co., of Amesbury, Mass., are meeting with a large 
call !or their street rail way cars of all sizes and styles. and have a large 
number of orders on hand from prominent companies in different parts 
of the country. On their floors are seven ten bench, open cars for the 
Naumkeag Street Railway Co., of Salem, Mass.; three te n bench 
open cars for the Haverhill & Amc:sbury Street Railway Co : ten box 
cars for the Hopedale Electric Co. and one box car for the Bradbury­
Stone Storage Battery Co. These latter cars are for sto rage batteries, 
and the two for the Hopedale Electric Co. are finishe,l with mahogany 
both inside and out, and are very handsome in appeardnce. They are 
also changing twenty-five sixteen foot box cars into twenty foot cars 
for the West End Street Rail way Co., Boston , Mass., and have also a 
number of orders for electric snow plows which have been described in 
the STREET RAILWAY JOURNAL. 

The Meneely Be~.ring Co., of West Troy , N. Y., manufacturers 
of rolling journal bearings for rail way cars and general machinery, have 
sent us the results of some tests of their bearings, made by Delaware 
& Hudson Canal Co., Sept. 14-17, 1892, with Belt Line trains of four 
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cars, each train weighing 102 tons. The coal test showed that with 
brass bearings the consumption in running eighteen round trips (270 
miles) was 14,800 lbs. With tubular bearings the consumption in run­
ning the same distance was II,1co lbs., ~bowing an excess of con~ump­
tion with brass bearings of 33½ per cent., or 3,iOO lbs. of coal. In the 
dynamometer te5t the results showed that with brass bearings the 
power required to start a train was 3,2 16 lbs., while with tubular bear­
ings the power required was only 252 lbs., the ratio of required power 
being 13 to I. In the gravity test the results were: With b1ass bear­
ings , distance run from foot of grade, 100 ft.; tubular bearings, distance 
from foot of grade, 534 ft. 

The Richard Vose Car Spring Co. , of New York, report, among 
recent large contracts closed by them, the following: with th e J. G. 
Brill Co., 180 se1s of their graduated rubber and iron cone springs, 
with Heel cushions for cars built during the spring and summer months 
for the Chicago City Railway Co.; with the Bemis Car Box Co., and 
America:1 Car Co., 200 sets of the same style of spring; for the West 
Chical!O Street Railway Co., and with the Brownell Car Co .• of St. 
Louis, Mo., 50 sets for cars of the Baltimore Traction Co., Baltimore, 
Md. Their graduated rubber and iron cone spring has been adopted as 
the standard on thefe roads. They will also furnish gradudted springs 
for the Broad way cable cars, New York, a nd also for the 114 new cars 
lately contrarted for by the. Baltimore City Passenger Railway Co. 
These springs give great satisfaction on roads which use them, and the 
manufacturers state that the prospect for the balance of the year is very 
encouraging for a large amount of business. 

John A. Roebling's Sons Co., of Trenton, N. J., have received 
the usual number of orders for cables during the past year for various 
cable railways in the United States, and in addition repeated orders for 
cables from abroad. Among the new roads in this country to which 
they have supplied duplicate cables, are the Broadway. New York, 
cable railway, the Baltimore City Passenger Railway, Baltimore, Md., 
and the Third Avenue Railway of New York. The order received by 
them from the Third Avenue Railway Co. was the largest single order 
ever awarded to any cable company, the cables being not only larger 
in diameter, hut greater in length than any previously made by them. 
The Roehling company state thdt in Chicago where their cables have 
bet>n put into competition with cables of other makers, the Roehling 
cables have lasted three times as long as some of the others. The 
company are also very busy in their insulated wire depart ment, and 
are meeting with a large sale for their trolley wire, feeder wire and 
magnet wire. 

The Ball Engine Co. , of Erie, Pa., write us that the demand for 
their well known automatic cut-off engines is constantly increasing. 
The bu~iness of this company during the past year has been very 
large. They state that at the beginning of the yea r they expected, 
with the new works just erected by them, they could easily take care 
o f their orders, but during the first nine months of 189 2, the volume of 
their business increased 40 per ct>nt. over that of the same period in 
the previous year, and they very shortly found that they could not 
keep up with 'their orders, and were, therefore, again compelled t o 
build an addition to their works. They have been running at their 
factory night and day since th e first of 1he year, except during the hot 
months of July and August, and still have several months' work ahead. 
The prospects for the future, they consider, are very bright as the 
Ball engine is constan tly gaining in popul;irity and they say that they 
have every reason l0 believe that they will have all they can do during 
the present fall and winter. 

The Billings & Spencer Co. ,of Hartford, Conn., manufacturers of 
machinists' tools and drop forgings. write us, in reviewing last year, that 
their business has been very satisfactory. and in a mou nt far exceeded 
that of 1891. 1 heir trade, they say, in Billings patent commutator 
bars, drop forged, of both pure Lake copper or Tobin bronze, has been 
constantly increasing, and they are now doing a large business in this 
line, not only with the electric-al companies manufacturing dynamos 
and motors but also with the street railway companies direct who re­
quire these goods for repairs. The sales in their machinists' tool de­
partment have also been very satisfactory and constantly on the in­
crease. In the electrical line their line men's hand vise, combination 
pliers and drop forged wrenches are meeting a la1·ge demand. They 
state that they consider the outlook for the coming year to be very 
promising, and in evidence of this, mention that they ar"e at present 
erecting a new factory, office and shipping department. The total length 
of these bui !dings will be 208 X 40 ft., two stories and base mt nt. 

Carleton & Kissam, proprietors of the United States Steam & 
Street Railway Advertising Co., of Boston and New York, report a 
very prosperous business during the past year. Their exh ibit at the 
Pittsburl!h Convention, as will be remembered, attracted general atten­
tion by reason of its novelty-as an exhibit-and occasioned favorable 
comment from various railwav officials. Since that time Carleton & 
Kissam have added consitlerably to their extensive list of cities and now 
have under lease over 6,0<.,0 "full time" cars. They conduct their busi­
ness in such a manner that complaints from passengers are unknown, 
railway officials are pleased, and it is safe to assert that this firm have 
the correc~ idea of running the business that has been somewhat unpopu­
lar in certain quarters. Their rentals to street railway companies 
aggregate nearly $150,000 annually, and they have over $80,000 
invested in advertising racks. Their perfectly systematized method of 
conducting busine~s has gained them the confidence and trade of the 
worltl's great advertisers. Mr. Carleton resides in Brookline, and Mr. 
Kissam in New York. 

The Wamwright Manufacturing Co., of Massachusetts, 8 Oliver 
Street, Boston, inform us that their sales du ring the six months ending 
July 1 were in excess of the entire sales for the year of 1891, and that 
the orders in prospect are better at the present time than they have 
ever been. They have been especially successful with their feed water 

heaters for compound engines, of which they make a specialty, and 
have sold a large number of them to street railroad companies. The 
Lynn & Boston Street Ra ilway Co., at their Lynn and Chelsea sta­
tions, have nine o f tliese heaters, and the Union Railway Co., of New 
York, have four. The following is a list of their recent sales to street 
rail ways and electric companies: Newark Electric Light & Power Co., 
of Newark, N. J., 500 H. P.; Portland Electric Railway Co., Portland, 
Ore., 900 H. P.; Ottumwa Railway Co., Ottumwa, la., 500 H. P.: 
Ypsilanti Electric Co., Ypsilanti, Mich., 200 II. P.; Mahanov, Shenan­
doah, Girardville & Ashland Street Railway Co., Rappahannock, Pa,, 
500 H, P.; Hull Electric Light & Power Co., Hull, Mass., 500 H.P.; 
Bay County Electric Co., Bay City, Mich., iOO H. P.; Aurora Street 
Raiiway Co., Aurora, Ill., ~oo H.P. 

Elihu Nelson, of New York, manufactures a compact feed water 
heater for marine and other uses which is meeting with considerable 
success, and which is claimed to be the only heater that can be used with 
the present type of ship condenser. The following description of the 
heater is fro m a letter written by William A. Pettit, engineer, formerly 
of the steamer '' Crescent City." The heater is connected to a marine 
compound engine, and the steam, after traversing the hea~er, is passed 
through a condenser where it is condensed, and beyond the condenser 
an air pump carries the water of condensation through an oil 
separator into a receiving tank, apparently free from oil. A boiler 
pump takes the water fro m the receiving tank along with an extra 
supply to compensate for the loss, and carries it to the heater. I have 
also found that yo~1 have attached a vacuum gauge to the condenser, and 
another to the exhaust pipe near the engine. I have made the follow· 
ing observations of the read in!! of these gauges, and to the thermome· 
ter attached to th!! feeJ water pipe !<>acting from the heater: Vacuum 
at condenser, twenty-nine inches; Vdcuum at exhaust pipe, twenty­
seven inches; temperature of feed water beyond the heater, 212 degs. 

The Jewell Belting Co., of Hartford, Conn., inform us that they 
ha\'e received a large number of ordtrs for belts recently, and that 
th eir belts are giving good satisfaction in the various electric light and 
street railway plants where they have been installed, During the last 
year they have closed a large number of contracts, and e\'ery intlica­
tion points to a continued and increasing call for their well known 
belts. Among other companies which they have supplied recently are 
the following: Jamestown Electric Street Railway Co., Jamestown, N. 
Y., two thirty-six inch double: United Electric Co., Springfield, Mass., 
one forty-four inch double; Chillicothe Electric Street Railway Co.,. 
Chillicothe, 0., complete outfit; Piqua Flectric Street Railway Co., 
Piqua, 0., comple te outfit; Elkhart Electric Street Railway Co., Elk­
hart, Ind., complete .outfit; Albany Railway Co., Albany, N. Y., one 
forty-eight inch double; Cairo! Electric Light Co. (street railroad}, 
:\1atteawan, N. Y., complete outfit ; United Electric Street Railway 
Co., Nashville, Tenn., complete outfit ; Consolidated Electric Street 
Railway Co., Atlanta, Ga., two forty-eight inch double ; Hamilton 
Electric Light & Tramway Co., Hamilton, 0., complete outfit ; Chi­
cago, Milwau kee & St. Paul Railroad Co., Milwaukee, Wis., one fifty­
six inch double. 

Westinghouse, Church, Kerr & Co., of Boston and New York, 
report that their business during the past year has been the best of 
their ten years' record, since the demand for their engines, stokers and 
other specialties has steadily increased, and at present shows no indica­
ti on of falling off. The large work, they state, is chiefly running into 
compound engines and the development of the type in which they are 
interested, of which, perhaps, the most prominent featme is the ability 
to work economically over wide ranges of load. Naturally, in the elec­
trical street railway field there is a large call for this class of machines, 
and this industry has largely contributed to the increase of trade which 
they have had during the year. To them the most interesting feature of 
the year's work has been the development of the tlirect coupled system 
of driving street railway generators, and the experience thus far gained, 
they consider, indicates that 1his system has not only come to stay, but 
must almost of necessity become the standard practice regardless of 
size. They have considerably increased their facilities recently, chiefly 
through the erection of a large erecting and testing ~hop, and have 
established a special "testing branch," which is simply an extension of 
the plan which they have always followed in the placing of every 
engine under test before shipment. 

The Robinson Machine Co., of Altoona, Pa., manufacturers of 
the well known Robinson all-steel trucks, report business as being 
excellent, and that during the summer they found it necessary to work 
far into the night to keep up with their orders. Owing to their rapidly 
increasing business, they have decided to enlarge their plant, desiring 
co be always prompt in making deliveries. Among the recent con­
tracts may be noted the following: Citizens' Street Rail way Co., 
Stee lton, Pa.; York Street Railway, Yo rk, Pa., both above orders to 
be equip:;ied with Lamokin Car Co. ·s car bodies; Duquesne Traction 
Co., Pittsburgh, Pa,; Niles & Mineral Ridge Railway, Youngstown, 
0.; Consolidated Street Railway Co., Oskaloosa, Ia. (under Lamokin 
Car Co.'s car bodies); Brightwood Railway Co., Washington, D. C.; 
Philadelphia Traction Co., Philadelphia, Pa. (complete with Lamokin 
Car Co.'s car bodies}. They have also secured orders from Water­
town, N. Y •. and Dennison. 0., the latter with car bodies from the 
Lam okin Car Co. As regards th<>ir all-steel double trucks for long 
cars, they have just been awarded a contract for twenty sets from San 
Francisco, Cal. It is their intention to have on exhibition at the com­
ing street railway convention one of their a!J-steel standard trucks, and 
trust that all interested wiil carefully examine it, 

The Robinson Electric Truck & Supply Co., of Boston, have 
removed their offices from 180 Summer Street to 620 Atlantic A \'enue, 
where, they state, they will he glad to welcome their friends. Their 
new offices are in the Hathaway Building, which adjoins the New 
England Building, in which their former offices were situated, and to 
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which it is connected by bridges, so tha t the new o ffi ces a re p rac tica ll y 
on the same floor with the old ones. This company write us tha t th e 
West End Street Railway Co., of Bos ton, are adding to their equip· 
ment 100 add itionJl Robinson radial cars. The trucks for these cars 
are be ing built at the shops , ,f the West End Co. The Winte r Hill 
line is already equi pped with twenty -five new radials, and oth er lines 
will be equipped as rapidly as the cars can be built. The car bodies 
for these radial trucks are of the usual length-twenty-five fe e t, exclu · 
sive of pla tforms. When these are all out they will make more than 
150 Robinson radial cars with twenty-five foot bodies on the West 
End road. Among other orders for Robinson radial trucks filled with­
in a few months by the Robinson company are twelve for the Metro­
politan Railway Co., San Francisco , Ca l.; twenty -one for the Union 
Railroad Co., Providence, R. I. ; forty for the Brooklyn City Railroad 
Co .. Brooklyn, N. Y., and six for the Rock Creek Railway Co., Wash­
ington, D. C. In addition to these, many others have been delive red 
in various parts of this and several foreign countries, including Bri ti sh 
Columbia, Brazil and several European countries. 

The Street Railway Advertising Co., of New York, during the 
last two years, have enjoyed a phenomenal growth ancl extension of 
their business, under the personal management of Mr. Samuel P. Fer­
ree, the treasurer and owner. For the previous five years the business 
had been confined to the main s treet railways of Philadelphia, but im­
mediate y upon Mr. Ferree's assuming the entire supervision, the 
business was extended to New York City and Brooklyn, where they 
now control 2,000 cars on the best and most valuable lines, a nd are in a 
similar position there, to that he ld for so many years in Philadelphia. 
They have recently extended their system to the adjacent cities of 
Harrisburg, Lancaster, Reading, Altoona, Chester, Atlantic Ci ty a nd 
similar points. Their policy has a tways been to encourage home or local 
advertisers to use their cars, and the results confirm the wisdom of such 
a course. To-day, there is no med ium known by which local adver­
tisers can so prominently and effec tua lly reach the public. In order to 
secure the curved veneer advertising rack in sufficient quantities to 
meet their own demands, as ne w lines were added to their svste01, the 
Street Railway Advertising Co. were compelled to establish a manu­
facturing plant of their own. This places th em in a n independent posi­
tion, and they arc now able to equip an entire line of rco cars at once. 
It would be well for street railway officials to confer with this company 
before leasing the advertising privileges on their cars, for the abiiity 
and responsibility of this company are fully attested by the lines they 
control. 

John Stephenson Co., Ltd., of New York, are at work upon a 
number of new cars which they are equipping with thei r new standard 
true k, described on another page of this issue in connection with a car 
of the Johnstown Elec1ric Railway, N. Y. The Stephenson factory 
contains at present many handsome cars in process of construction. 
Among these are some o f an order of thirty-two passenger cars for 
the cable line of the Washington & Georgetown Railway Co., Wash­
ington, D. C., which immedi.ttely attract attention. The body coior 
is Paris green with gold lettering, the interior is fitted up in quar­
tered, oak and the seats are upholstered with old gold plush. The car 
body is sixteen feet in length, and has a monitor roof. This order 
was the direct outcome of the excellent satisfaction given on the line of 
the same railway by the grip cars recently built by the Stephenson 
company for the same road. The Stephenson shops also contain the 
second of the order of 100 cars which this company are building for the 
Broadway Cable Railway. These cars, as described in a recent is­
sue, poSSt>SS a number of novel features and are being equipped with 
the new Stephenson standard truck. Adjoining the Broadway car in 
the Stephenson shops is another handsome ca r which the company are 
building for the Newark & South Orange Electric Railway. This car 
has extra large platforms, and the body is eighteen fee t in leng th, and 
is painted blue, with gold lettering and silver trimmings. Among other 
cities for which this company are building cars are: East Liverpool, 
O.; Houston, Tex.; Elmira, N. Y.; Canton, O.;Cleveland.O.;and 
Peubla, Mexico. 

W. R. Fleming & Co., fifail and Express Building, New York, re­
port the following sales of the Ide and Ideal engines manufactured by 
the Harrisburg Foundry & Machine Works, Harrisburg, Pa: Cen­
tral Park Apartments, New York City, two 175 H. P., Ideal engines; 
Raritan & Perth Amboy Electric Light Co., Perth Amboy, N. J., one 
150 H.P. engine; Racket & Tennis Club, New York City, one thirty­
five horse power and one seventy ho rse power Ideal engines. San 
Francisco Laundry Association, San Francisco, Cal., one roo H. P., 

tandem, compound, Ideal engine; Edison Spanish Colonial Co., New 
York City, two twenty-five horse po wer, Ideal e ngines for steamsnips 
"Mexico" and "Panama"; Rubber Reclaiming Co., New York C:ity, 
one fifteen horse power Ideal engine ; Canfield Rubber Co., Bridgeport, 
Conn., one thirty horse power Ide engine; Hotel Beresford, New 
York City, two forty-five horse power Ideal engines. This firm has 
just completed a plant for Hotel St. Lorenz, in New York City, that 
consists of two sixty horse power, Ideal engines, and is also installing 
in the Century Club of the same city one fifty and one sixty horse 
power Ideal engines. The firm has also recently taken several con­
tracts for complete steam plants, and is now erecting the following : 
Hotchkiss School Association, Lakeville, Conn., one complete plant 
of seventy horse power, Ideal engine and ninety ho rse power, horizon­
tal, tubular boiler; Mount Vernon Construction Co., Alexandria, Va., 
complete boiler plant of 300 H. P.; Municipal Electric Light Station, 
South Norwalk, Conn., complete plant of 100 H. P. Ideal engine and 
125 H. P., horizontal, tubular boiler. 

J, G. White & Co., electrical engineers and contractors, 29 Broad­
· way, New York, have sent us a list of the contracts closed by them 
during the current year, as indicative of the confidence street railway 
companies in the quality of their work. This list includes the following 

roads: Wi lmington Street Railway, Wilmington, N. C .. 3 miles over­
heacl constructi on ; Yo n kers Street Railway, Yonkers. N. Y., -t½ miles 
ove rhead constructi on; Steinway St,eet Railway, Astoria L. 1 .. 5 miles 
ove rhead coma run ion ; Pawtucket Sire et Rai lway, Pa wtuckc:t, R. I., 2½ 
miles overhead const ruc t io n ; New Orleans & Carrollton Railroad. New 
Orleans , La., 1(i miles iron pole overhead construction, same amount 
tra c- k const ruc ti on ; Ba lt imore T raction Co., Baltimore. Md. (recently 
comple ted), 7½ miles ove rhead comtructinn; Carey Street extension, 
4 miles ove rhead co nstructi on ; Central R.-d lway Co., Baltimore, Md., 
11 miles overhead construction ; City & Suburban Railway Co., Balti­
mo re , Md., 7 miles ove rh ead construction; Lake Roland Elevated 
Ra ilway Co., Baltimore, Md., 20 m iles ovcrt1ead construction, :2 miles 
track lay ing ; Ne wpo rt lli umi na tin g Co., Newport. R. I., erecting 20 

miles incandescent a nd ra il way feeder, erecting 15 miles arc and press­
ure wires ; Binghamto n Street Ra il way, B inghamton, N. Y., 12 miles 
new ove rhead r o nstructi o n. a nd refitting 8 miles old overhead construc­
tion; Tonawa nda Stree t Railway, T onawanda, N. Y., 4 miles overhead 
constructi on; Highlandtown, Towso nto wn a nd Point Breeze branches 
of City & Suburban Ra ilway , Ba lt imo re, Md. , 2½ mi les double track, 
iron pole, cross suspens ion, 12 mil es d oubl e t rack octagonal wood pole. 
bracket and cross suspension, abo ut r 3 mil es track com,truction ; Inter­
state Consolidated Ra pid Transit Co., Kansas Ci ty, Mo., r 3 miles over­
head construction. 

Barbour , Stockwell & Co., Ca mbridgeport , Mass., repo rt an in­
creased demand for tee rail work ove r las t yea r , a nd their specialties 
in this line have found a ready sale, not only in New E ng land, bu t in 
many points in the South and W est. The ir pa te nt stee l frog is also 
meeting with general approva l. This frog is made fr om a ny section of 
gi rder, tee or tram rai: cast into a bed plate of gun meta l , thereby 
making the waif>t of the frog (which is usually bc,lted togethe r ) a solid 
piece of metal and giving it strength and durability where these qua li ­
ties are most desired. There are no bolts to work loose, and no a ng le 
irons to drop off and cause the frog to sep,irate , as is the case with 
most of the modern construction . The Barbour , Stockwe ll & Co., 
sleet wheel which has been placed upon the marke t during the last year 
will undoubtedly meet with a large sale this fall and winter. This 
wheel thoroughly cleans the trolley wire of all sl eet and ice , having a 
frictionless metalline bushing. It is made to fit any trolley pole, and a 
change can be made from the regular wheel to the s leet wheel by any 
motorman or conductor in a minute. In the line of steam railroad 
crossings, several styles have been put on the market, and taking into 
account their time of m:e they have given excellent sa tisfaction to the 
railway companies using them. The Dowd gravity track cleaner-an­
other one of the many improved devices that this progre!'sive firm are 
putting forward-furni!"hes a perfect contact for all electric cars. It 
consists of a set of steel wire brushes attached to both ends of the ,:ar, 
and works automatically as the car moves along, requires no expert 
mechanic to adjust it. and leaves the rails thoroughly cleaned. The 
above firm have lately enlarged their plant, and are prepared, with 
their increased facilities, to fill any sized order with promptness and 
dispatch. 

The Berlin Iron Bridge Co., of East Berlin,• Conn., are putting 
up two iro n buildings for the Randolph & Clowes Co. at Waterbury, 
Conn. One is a casting !'hop 42 X 82 it., and the other a pickle room 
25 X 100 ft. The Berlin company are also building a new gas house 
for the Philadelphia & Reading Railroad at Philadelphia, Pa., a new 
retort house for the Geo. H. Morrill Co., of Boston, Mass., and a new 
boile r house for the Pope Manufacturing Co. at Hartford, Conn. All 
of these buildiugs are to be of iron, after the well known plans of the 
company. This company have also received a contract from the 
Elmira Electric Illuminating Co. for the iron roofs for the new plant 
at Eimira, N. Y., which the latter company are building. The dynamo 
room of this station will be 66 X 177 ft., and will be covered with the 
Berlin company's patent anti-condensation, corrugated iron roofing, 
the floor space being cont rolled by a ten ton traveling crane. They 
are also building for the United States Projectile Co. , of Brooklyn, 
N. Y., an addition of iron, 240 ft. long, to their present building The 
company write us also that their business during the present year has 
been very large. In no single year heretofore have they dune a greater 
business than $r,ooo,oco, while this )ear their sales up to Septemb~r 
15 were over $r ,000,000, with three months and a half to their 
credit. They state that they have done more bridge work in r 892 rhan 
usual, and that their iron building work has also increased very largely. 
They have now contracts for iron buildings at New Orleans, La.; Ana­
conda. Mont.; Detroit, Mich.; Berwick, Chester and Philadelphia, 
Pa.; Wilmington, Del.; Elmira and Syracuse, N . Y.; Providence, R. I.; 
Hartford, Waterbury and Meriden, Conn.; Aspen and Denver. Colo.; 
Lynn, and Millbury, Mass., and Bath, Me., all on their well known 
designs of iron fireproof construction. 

The National Pipe Bending Co., of New Haven, Conn., have 
been making heaters for fifteen years, and their sales of over 500,0 00 
H. P. indicate that the heater is a success wherever used . They report 
the following sales among others: Two r 50 H. P. to the Consolida1ed 
Electric Railway Co., Macon, Ga. ; two 300 H. P, t o the Bing ham ton 
Street Railway Co., Binghamton, N. Y . ; one roo H . P. to the Kings­
ton City Electric Railway Co., Rondout, N. Y.; one 400 H. P . to the 
Edison Electric Illuminating Co., Altoona, P a. ; one 200 H. P. to the 
Camden Horse Railway Cu., Camden , N. J . ; one 500 H. P, to the 
Jersey City & Bergen Railway Co ., Jersey City, N . ]. ; two 400 H. P. 
to the Hudson Electric Light Co, H oboke n , N. J. ; one rno H. P. to 
the Punxsutawney Electric Street Rail way Co. , Punxsutawney , Pa.; one 
500 H, P. to the Malden Electric Co., Boston, Mass. ; one joo H. P. to 
the Portland Electric Light Co., Pnrtland , Me. ; one 800 H P. to the 
Coney Island & Brooklyn Street Railway Co., Brooklyn, N. Y.; one 
650 H.P. to the Seashore Electric Railway Co., Asbury Park, N. J.; 
two 300 H.P. to the Naumkeag Street Railway Co., Salem, Mass. ; one 
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125 11. P. to the Ocala Light & Power Co., Ocala, Fla.; one 500 H.P. 
to the New Haven & \Vest Haven Street Railway Co., West Haven, 
Conn.; one 200 11. P. to the Catskill Cable Road, CatskiE, N. Y. ; 
one 200 H. P. to the Biddeford & Saco Street Railway Co.,_Saco, Me.; 
one roo H. P. to the Little Falls Electric Light & Pow .. r Co., Li t tle 
Falls, N. Y. ; one 150 H.P. to the Leominster Electric Light Co., Leo­
minster, lVIass. ; one I ,ooo H. P. to the Allegheny County Light Co., 
Pi ttsburgh, Pa. ; one 200 11. P. to the East Side Railway Co., Brock­
ton, Mass.; one 400 H. P. to the Yonkers Street Railway Co., Yonkers, 
N. Y.; one 200 H. P. to the Haverhill Electric Light Co., Haverhill, 
Mass.; one 350 H.P. to the Hopedale Machine Co., Hopedale, l\Iass. 

T he Morton Safety Heating Co., of Baltimore, Md., write us 
that their system of heating is growing rapidly in favor on account of 
its simplicity, efficiency, economy and absolute safety. This company 
have several large contracts now on hand as well as many smdller ones, 
and find their heaters are growing constantly in popularity. One evi­
dence of this is shown by the recent action of the Railroad Commission 
of the State of Maine, which at the meeting in August approved the 
system and authorized its use in the state. This was done on the appli­
cation of the Grand Trunk Railway of Canada, who propose to run 
trains heated with the Morton heaters through the state. The Morton 
heater. of course, is especially adapted w street rail way lines, and they 
number many street railway companies among their customers. The 
company have recently issued a pamphlet entitled '· Stored Heat in 
Earthenware Tubes" descriptive of_ their system of heating, which con­
tains a number of testimonials worthy of attention. Among the street 
railway companies who use Morton heaters and have written to the 
company testifying their entire satisfaction in its operation, are the 
Consolidated Light & Power Co., of Dover, N. H.; the Federal Street 
& Pleasant Valley Passenger Railway Co., of Pittsburgh ; the Pitts­
burgh, Allegheny & Manchester Traction Co., of Pittsburgh, and the 
Roanoke Street Railway Co., of Roanoke, Va. Other street railway 
companies which are using Morton safety heaters, are the Attleboro, 
North Attleboro & Wrentham Street Railway Co .. of North Attleboro, 
Mass. ; the West End Street Railway Co., of Boston; the Baltimore 
C ity Passenger Railway Co., of Baltimore, and the Baltimore Traction 
Co., of Baltimore. The railway companies which heat their cars by 
this system include some as fa r north as the Grand TruTJk Railway Co., 
of Canada, and others as far south as Virginia, showing that the 
heater is equally well adapted for severe cold weather and moderate 
cold. 

The Pennsylvania Iron Works, of Philadelphia, are at present 
build ing quit e a n exte nsion to their already large plant. This build­
ing, according to the Iron Ag<'," will be 230 X 65 ft. in width and will 
have a clea r he ight of forty feet. It will be used exclusively for the 
heavier kind of work done by the company, and will, in consequence, 
be equipped with machinery inte nded for handling work of the most 
massive descripti on. T he list of some of the most important machines 
which will find permanent resting places in this building•is as follows: 
A t wenty-five ton elect r ic crane built by the Morgan Engineering Co., 
of Alliance, 0., which will have a traveling speed of 300 ft. per minute. 
In one corner of the shop will be a pit lathe, in which two wheels, 
forty feet in diameter and ten feet face can be turned at the same time. 
The re will also be a I 22 in. X 50 ft. Bement, Miles & Co. planer. a 
sixty-three inch lathe a nd t wo horizontal boring mills, all by the 
same company , a fou rtet:n foot bori ng mill by the Betts Mach ine Co., 
and several Brown & Sharpe standard mi lling machines. I t is expected 
to devote this extension a lmost exclusively to the manufacture of cable 
driving appliances and the larger parts of refrigerating machines. We 
may state in addition that this company has been in actual operation 
only some five years, therefore, its extensive plant is equipped with 
machinery of the best design. The following dimensions of the main 
rooms will g ive a good idea of the extent of the whole establishment : 
The office is roo X 40 ft. on the ground; the foundry, 200 X 225 ft.; 
the present erecting shop, 180 X 70 ft., and two machine shops, 225 X 
90 ft. and 225 X So ft. An aim in laying out the first p lans was to pro­
vide fo r the easy handling of_ heavy p ieces of work, and we therefore 
find that the largest castings can be taken from the foundry and depos· 
ited in any department without any hand labor whatever. In addition 
to the above there is an ice machinery department measuring rgo X 
So ft., in which work peculiarly pertaining to the manufacture of these 
machines is carried on.'' 

The Germania Electric Co., of Boston, manufacturers of the 
improved Schaefer incandescent lamp, the De Khotinsky incandescent 
lamp, and the Germania dynamo, write us that they have completed 
the construction of the addition to their factory at Marlboro, Mass., 
and now have the plant in such shape that they can promptly fill their 
orders. This has given them a definite increase in outpu t , so that d ur­
ing the last month their sales have more than doubled, although during 
the same period last year they showed a decrease. Their dynamo, 
they state, is now fairly on the market, and has received a considerable 
amount of favorable attention. Two large machines are being put into 
the Rotch mills at. New Bedford, Mass., and one of 600 light capacity 
was started up during the last month at the mill of the Mascomo Flan­
nel Co , at Leba'lon, N. II. Besides these they have sold a consider­
able number of other plauts, and find that the dyn;:uno is very favorably 
regarded by purchasers, not only on account of its slow speed, but also 
the fine workmanship and moderate price. ln their lamp business they I 
have about concluded devices at the factory necessary for the construc­
tion of the De Khotinsky lamp, and are now manufacturing a three-watt 
lamp of this type for fifty volt circuits. They are also ready to put on 
the market a curled filament fo r street railway lamp,;, which does away 
with the 3.11choring wire at present in use, and hence avoids any tendency 
of the filament to saw off under the constant vibration of the rar. Their 
storage battery is now so far along that they announce themselves will­
ing to take orders for equipments for either street rail way or lighting 
plants. The battery used is that of Captain De Khotinsky, which has 

given such great satisfaction on the P russian government railroads. 
The active mate r ial is placed in long itud inal g roo ves in a lead grid, 
wh ich met hod of const ruction allows conside rable ex pa nsion to the ma­
te rial wi thout ei th er buckli ng or forci ng the active m a te rial out of the 
grid, the reby red uci ng the chances of short circuiting, eithe r through de­
forma ti on of th e plat e or the lodgme nt o f fallin g particles. The de mand 
for their shade holders, they also s ta te , has increased to double what it 
was last year, and fina ll y, t hey look forward to a ve ry pros per ous season 
of business next year, eq ual to several times that whi ch th ey have for­
merly carried o n. 

The Reliable Mfg. Co., 53 State Street , Boston, ma nufacturers of 
the Reliable sand box, Coll e tt ra tch et bra k e handle . R eliable track 
switch, troEey wheels a nd othe r st ree t ra ilway suppli ec;, only completed 
their fac tory in Evere tt last J a nuary, but since tha t time they have added 
several new mach ines of vari ous ki nds, a nd now e mploy ten times the 
number of mechani cs. The ir busi ness has steadily increased with the 
growth of elect ric street ra ilways. Their Reliable sand box is meeting 
wi th a large sale , it be ing a ble to d is tribut e coarse or fine sand in large 
or small quanti ties, a nd a t just the mo ment and place required, thereby 
preventing accide nt s a nd so of ten saving many times ove r the cost of 
their application. Their Colle tt ratch et brake ha nd le is also being 
largely adopted. S o me o f these ha nd les ha ve bee n in use ove r three 
years, and are good fo r as ma n y more years. The y a re gua ra nteed for 
one year by the manufacture rs, a nd a re claimed by th e m to be the bes1 and 
cheapest ratchet ha nd le tha t can be put o n electric cars. Their Reli a­
ble track swi tch, described in ou r last issue , is just being put on the 
market, and see ms to meet with gene ra l favor. lt is automatic, and 
the mec ha ni cal a r range m e nts a re ve ry s imple. The Reliable Manutact­
uring Co. a lso no w ma nufac ture a n excellent line of trolle y wheels. 
Last mo nth Re li a ble sand boxes we re shipped to Lowell & Suburban 
Street Ra il way Co, Lo well . Mass.; Lynn & Boston Street Railway Co., 
Lynn, !\1ass.; O tta wa E lect r ic S tree t Ra ilwa y Co. , Ottawa. Ont.; Merri­
mack Valley Street Railwa y Co., La wre nce , M ass.; East Middlesex 
Street Railway Co., Melrose, Mass.; Roc kland, Tho masto n & Camden 
Street Rail way Co., Rockland, Me.; Rocheste r Stree t Railway Co., Roch­
ester, N. Y.; Kankakee E lectri c Ra ilway Co . ,- Ka nka kee. 111.; Alliance 
Street R.tilway Co., All iance, O.; a lso to La mokin Car W orks, Che~ter, 
Pa; for C it izens' P assenger Ra ilway Co., H a rrisburg, Pa.; Paterson 
Central Electric Railway, P a terson , N. J.; Philad e lphia Traction Co., 
Phi ladelphia, Pa.; a nd to the Ne wbur ypo rt Car Mfg. Co., Newbury­
por t, Mass . ; for Nati c k Stree t Ra ilwa y Co., Na tick, Mass.; W orcester& 
Millbury Stree t Ra ilwa y Co., Worcester, Mass. The following are a 
few of the railway compa nies to whi ch the Collett ratchet brake han­
dles have been shipped du ring the m onth: Ne w H a ven & West Haven 
Horse Railway Co., \ Vest H a ve n, Conn.; Lo well & Suburban Street 
Railway Co., Lowell, !\1ass. ; Nati ck & Cochit u 'lte Str<:e t Railway Co .• 
Natick, Mass,; Fitchburg S treet Ra il way Co., F itch burg, Mass.; Globe 
Street Railway Co., Fall Rive r , Mass .. Lynn & Boston Street Ra ilway 
Co., Lynn. l\lass.; Allentown & Bethlehem Ra pid Transit Co ., Allep­
town, Pa.; Merrimack Valley St reet Ra ilwa y Co., Lawren ce , Mass. ; 
Briggs Carriage Co .. a nd Ellis Car Co. , Amesbury , Mass. ; N e wbury­
port Car Manufacturing Co., Newburyport, Mass.; Thomson-Houston 
Electric Co., Lyn n , Mass. 

The R . D. Nuttall Co., o f Allegheny, Pa., manufacturers of elec­
tric ra il way supplies fo r a ll systems , a re d o ing a large hu6iness, and 
their appliances a re mee tin g with dese rved po pularity in all sections of 
the country. This com pany ha ve recently been making so m e import­
ant additions to thei r fact ory, a nd ha ve in creased their. machinery to 
enable them to keep pace with th e constantly increasing demand for 
the articles manufact ured by the m. T hey have no w d ivided up their 
works into d ifferent departments unde r th e cha rge of compe tent men. 
T he machine sho p de pa rtme nt has been placed under the charge of 
Mr. E. F. Cate ra ll -who has had a long experience in this line of work. 
The titting departme nt is under the cha rge of M r. M. Benninger, \~ho 
is a thorough mechan ic a nd grad ua te of one o f the best techmcal 
schools in Ge rmany. The a rm a ture winding de partm ent is under the 
di rection o f M r. H. G illeland, wh o has had long experience in general 
armat ure work, and is we ll posted o n th e subject. Mr._ A. Swoger is 
in charge of the tool roo m of th e Nmt a ll Co., a nd exe rcises as well a 
general supervision over all the small tools of the factory. _This sys~em 
of division chiefs, the N utta ll Co. find, works exce llently 10 practice, 
since it holds every o ne s t rictly res po ns ible fo r th e prod ucti <;> n of wo~k 
in his respective de pa rtment. The company a re a lso paying special 
at tention to the matt er of inspecti on, each a rticle manufactured by 
them being thoroughly inspected before it leaves their works. In this 
way they insu re to t he u ser o f the ir g~ods a p_erfectly we!) made and 
finished a rt icle . It is undoubted ly owmg to this care on thetr part that 
the gears and other a pplia nces ma nufactured by th e m have reached 
t he degree of exce llence found by use rs. The_ company have al~o 
enlarged their se lling d e partme nt by the establishment of offices m 
Chicago and St. Loui s. T he ir C hicago o ffice i'- presid ed over by two 
gentlemen thoroughly arq ua inted wi th the line o f business in which 
they are engaged, a nd wide ly known in th e trade. The y a re Mr. P. 
H. Carey, formerly with J . G. Wh ite & Co , o f Ne w Yor~ , a nd Mr. E. 
1-l. Harrison, forme rl y with H. Ward Leona rd & Co., 0 1 N e w York, 
These gentlemen have a lready secu red a large num ber o~ o rders for 
Nuttall appliances, and they re port the prospects for business exc~l­
lent. They are making preparations t o carr y a la rge s tock of supplies 
in Chicago so as to be able to sh ip promptly on de man? fro m that 
poi n t any appliances wh ich may be o rde red . The St. Loms agents of 
the R. D. Nuttall Co. are :.\1 essrs. T . C. W hite & Co. This firm was 
organized about the fir st o f last April a nd are ge nuin_e hustlers .. They 
have alreadv rece ived a la rge number of orders tn St. Loms and 
vicinity, and-have fou nd th e ir business to increase c;o rapidly during 
the six mont hs in wh ich they h ave been a t work , that the y have been 
obliged to move fro m 9c,4 P ine Street, wh e re they were at first located, 
to more commodious qua rte rs a t 8 05 Locust Street. 
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WESTERN NOTES. a heavy lathe especially adap·ed to the rapid production of motor 
irears. This lathe will turn, face an<I liore an iron gear twenty-three 

The Railway Equipment Co., of Chicago, have secured the right inches in diameter, four and one-half inches fare, three and three· quarters 
to manufacture and sell on a royalty the Ahearn electrical ca r hea ter inches bore in less than half an hour. Only a very small additional 
and otlH'r electrical appliances belonging to Messrs. Ahearn & Soper, amount of time is required in turning out a steel gear, and th<; machine 
Ottawa, Can. can continu e at the work all dav. This motor gear lathe has been 

The National Electric Manufacturing Co., of Eau Claire, Wis., adopted by several of the large~t of the electric supply compani es in 
are now represented in Chicago by l'aul W. Bossart, special agent. The th e United States and is giving generally the very best of satisfaction. 
ollice is now located at 608 Pullman Building, having been removed The Stirling Co .. of C hicago, report a constantly increasing de-
from 931 "The Rookery. " mand for their water tube safetv boilers, and that they have a large 

Arthur S. Partridge, Bank of Commerce Building-, St. Louis. number of orders on hand at pr~sent from street railway companies. 
Mo., has recently secured several exce llent agencies for St. Louis and The boiler manufactured by this com pany has shown itself especially 
the West, and has sold of late a great deal of material to electric rail- adapted for !:'treet railway power stati o ns, and the company have 
ways. l li s business in electric railway supplies, he states, is constantly equipped the following companies si nce J a nu ary 1, 1892: Minneapo­
on the increase. . !is (Minn.) Street Railway , a 2,000 JI . P. boiler; Yonkers (N. Y.) Street 

The Charles Munson Belting Co., of Chicago, manufactu:ers Railway, a 2..io 11. P. boiler ; Waco (Tex.) Electric Railway, & Light 
of Eagle and Dynamo belting, tell us that they ha\·e recently closed, Co., a 150 11. P. boiler; Toledo (O.)Consolidated Street Railway, a foo 
among other orders, one with the Hrush Electric Co., of Baltimore, H. P. boiler; Piqua (0.) Street Railway, a 100 11. P. boiler; O ttum wa 
for a nother monster belt. This belt with be three ply, fifty-four inches (la.) Electric Railwa y, a 750 11. P. boiler; St. Joseph & Benton ll a rbor 

( Mich ) Street Railway, a 400 II. P. boiler; Eva1,sville (Ind.) Street wide and r30 ft. long. & W E El · 
Railway, a 750 II. P. boiler; Pittsburgh (Pa. ) • est nd ectnc 

The Kuhlman Co., of Cleveland, 0., write us that they have just Railway, a 6t8 H. P. boiler; Braddock (Pa. ) & Turtle Creek Electric 
received a large order from one of the Cleveland street railway com- Railway, a 206 H.P. boile r; Mohile (Ala.) Electric Light & Power 
panies for "Cleveland Combination" cars. They state that these com- Co., a 350 ti. I'. boiler ; Springfield (0.) Street Railway, a 500 II. I'. 

bination cars are meeting with great success, and that they are giving boiler, making a total of 6,464 IL P. during the preceding nine 
good satisfaction to railway managers and the general public. In con- months. The Stirling Co. report that they can show a similar list 
sequence the Kuhlman Co. are improving their facilities for manufact- of electric light plant boilers installed during the same period, and ag­
uring them, and making arrangements for a large output during the gregating as large a total. 
coming season. 

The Laclede Car Co., of St. Louis, are, as usual, rushed with 
The Valentine-Clark Co., of 5..io Rookery, Chicago, successors -orde rs. Of the equipment for the Third Avenue cable road, of New 

to the Ernest L. Clark Co., report that they are meeting with a York, rnS cars have been delivered, seventy-eight are being shipped 
large sale for their street railway poles and ties. Their business, the and are on their way, and twenty-two are not yet finished. Twenty 
past season, has been satisfactory in all respects, and for the season of combination cars are being built for the Philadelphia Traction Co. for 
r89~ they are anticipating a much larger demand than ever, and they use 011 the lines of the Pittsburgh and Duquesne Traction companies, 
are now hard at work equipping themselves to supply the demand. of Pittsburgh, Pa., ten combination cars for the Pittsburgh & West 
They expect to carry larger stocks than ever before, and will also es- End Co., of Pittsburgh, also rnrs for the Suburban Rapid Transit Co., 
tablish more yards at various initial points enabling them to handle of Pittsburgh; ten forty-seven foot vestibule cars, Baumhoff's patent, 
orders from any section of the cou ntry with more promptness and for the Lindell Railway Co., of St. Louis; cars for the Topeka Electric 
dispatch. Railway Co., of Topeka, Kan.; the Lincoln Electric Street Railway 

Taylor, Goodhue & Ames, of Chicago, have organized a company Co., of Lincoln, Neb.; Superior Rapid Transit Co., of West Superior, 
that will be known by their combined names. They will manufacture Wis,; Electric Railway & Powe1 Co., of Tiffin, 0.; Springfield 
and deal in electrical material, with offices a t 827 :\'lonadnock Building. Electric Street Railway Co., of Springfield, 0. ; Bloommgton -
The three gentlemen composing the company have all been with the City Railway Co., of Bloomington, Ill.; Brightwood Railway Co., of 
Electrical Supply Co., of Chicago. William Taylor, the president of Washington, D. C.; Ashland & Catlettsburg Railway Co., of Ashland, 
the new corporation, was assistant manager in that company. The Kv.; Urbana & Champaign Street Railway Co., of Champaign, III.; -
three organizers of the new business are energetic men and thoroughly Shreveport Railway Co., of Shreveport, La., and Easton, Pa. The 
acquainted with all branches of electrical trade. They will sell to both company is to replace the present frame buildings with those of brick. 
electric light and railway companies, and will soon introduce a number and will then be in better shape to manage their large and increasing 
of interesting and novel specialties. business. The boiler capacity of the works has been increased from 

The St. Louis Car Co. have just completed for the St. Louis & 200 H. P. to ..ioo H. P. 

Suburban Railway Co. thirty palatial cars, which are cl2imed to be the The Fulton Foundry Co., Cleveland, 0., are at present extend­
finest and most comfortable street cars ever seen in the West. They ing and enlarging their works so that they can be bttter able to fill 
are thirty-four feet over al l. with bodies twenty-eight feet long, hand· larger orders than ever before. Their works are running to their full 
somely finished in cherry, with elegantly decorated veneered ceilings, capacity, and this company are at present turning out a large number 
suspended from which are five two-light bronze electroliers of C. G. of switches, railroad crossings and special work. In the truck depart­
Woods' latest pattern. The seats on both sides of the centre aisle are ment, however, they report special activity. A large number of com­
rattan with reversible backs. The cars are each equipped with two panics have adopted the Fulton Foundry truck as a standard, and 
twenty-five horse power, Thomson Houston type T, single reduction orders are being received from all sections. The following roads are 
motors, with latest controlling device. The cars are light, roomy, among others which use the truck: East Cleveland Railroad, Cleve­
comfortable and convenient. land, O. ; Bloomington Citv Railway, Bloomington, Ill. ; Janes-

The Q. & C. Co., of Chicago, manufacturers of railway special- ville Street Railway, Janesville, Wis. ; Toronto ~treet Railway, 
ties, write us that the Bryant metal sawing machine and other special- Toronto, Ont. ; Montreal Street Rail way, Montreal, Can, ; Consoli­
ties manufactured by them a re meeting with a large demand, the rail dated Street Railway, Toledo, 0. ; Brooklyn City Railway, Brooklyn. 
saw being especially popular. Although this machine has been on the N. Y.; Springfield Street Railway, Springfield, 0. ; Milwaukee Street 
market for only a year, and in the hands of the Q. & C. Co., for but a Railway, Milwaukee, Wis.; Edison General Electric Co., Schenec­
few months, it has had a large sale. The Q. & C. Co. have improved tady, N. Y. Many of these companies have ordered additional equip­
it in many details, and state that whenever used it has given the best ments showing that they are well satisfied with the operation of the 
of satisfaction. Among other recent customers are J. B. & J. M. Cor- truck. Every truck recently furnished by the Fulton Foundry Co. has 
nell, New York; Barbour, Stockwell & Co., Boston; Smith & Lovett. been equipped with their double tread wheel which they find very 
Bost0n; Dearborn Foundry Co., Chicago; Paige Iron Works, Mil- popular. They are turning out a large number of these wheels, and 
w.mkee; Sampson Steam Forge Co., Chicago; Stacey Manufacturing are endeavoring to get ahead with their orders, £0 that they can always 
Co., Cincinnati; West End Street Railway, Boston; Manhattan Rail- 1 have a large stock on hand. 
way Co., New York, and the Troy & Lansingburgh Railway, Troy, The Detroit Electrical Works write us that during the past 
N. Y. year their factory at all times has been worked to its fullest capacity in 

Pullman's Palace Car Co., of Chicago, have a large number of their endeavor to keep up with orders for railway motor equipments 
orders_ o? their _books, and thdr new cars throughout the country are I and generators that have been received. Among t~e mo?t pro_minent 
manta1n10g their usual record for handsome appearance and excellent of the contracts which the company have taken dunng this penod are 
workmanship. Among their recent orders in the street railway depart- the following: Dubuque and Sioux City, la.; Racine, Wis,; South 
ment are the _following: One doubie deck motor car, for the Tampa Chicago,Cairo, Jacbonvilleand Kankakee, Ill.; Omaha, Neb.; Kokomo, 
Suburban Railway Co., Tampa, Fla.; forty-five closed horse cars. for Ind.; Detroit, Mich.; Chattanooga, Tenn., and Salina, Kan. Of these 
the Capitol, North O Street & South Washington Railway Co., Wash- orders a number have been for increase of equipment, notably Jack­
ing~on, D. C.; t~o combinatio_n open a?d closed motor cars, for the sonville, 111., where the Jacksonville Railway Co., after purchasing 
Joliet Street Railway Co., Joliet, Ill.; fhree closed motor cars, for thiee Detroit standard equipments and three of another type, and run­
Messrs. Jones & H ovey, for service at Marshalltown, la.; six closed ning both for a number of months, placed their order for an increase 
motor cars for the Galesburg Electric Motor & Power Co., Galesburg, with the Detroit Electrical Works; also, the Calumet Electric Stie ~t 
111.; ~ne dou_ble deck cent~e :,estibule motor _car, _for the Louisville Railway Co., South Chicago, whose first ~rder; was given the Detroit 
Termmal Railway Co., Lou1sv1lle, Ky. In their freight and passenger Electrical W ::> rks, July 31, 1890, since which ttme the same manufact­
car department they also state that they are, as usual, very busy. urers have received five orders from this company for increa~e of 

The Lodge & Shipley Machine Tool Co., of Cincinnati, 0., equipment, the last being placed after the compa~y had teste_d other 
are in receipt of many orders for the different types of lathes and motors. The Detroit. Chattanooga, Dubuque, Racme and Salina con­
other machines manufactured by them. This company purchaseii, a tracts were only placed with the Detroit Electrical Works after the 
short time ago, the entire plant , business a nd good will of the Ohio most thorough and personal investigation of all other systems by the 
Machine Tool Works, and so secured the entire interest claimed in all officers of the railway companies. Owing to the great amount of 
pulley lathes formerly belonging to the Lodge & Davis Machine Tool work which has been contracted for by this comp~ny, it. ~~s been 
Co., and which that company had transferred to the Ohio Machine Tool found neces~ary to largely increase the manufacturing fa~1ht1es_, and 
Works. The Lodge & Shipley Machine Tool Co, are manufacturing consequently the factory has been enlarged and new machmery mtro-
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duced, so that now their capacity is fully treble what it was a year ago. 
This company are now manufacturing multipolar generato,s up to 250 
K. w. capadty, and before the year is past will be prepared to 
furnish up to 500 K. w. capacity, Their generators have every im­
provement suggested by the latest practice, and in consequence of their 
bei~g of new pattern, h~ve many advantages over machines previously 
designed. As a convemence to the trade, and that all business may be 
transacted with greater dispatch, the general offices of the company 
have been removed from the works in Detroit, corner of Woodward 
Avenue and the railroad, to the Campau Building, corner of Larned 
and Grbwold Streets. where now the company have an elegant suite of 
offices fitted up with every known convenience for prompt dispatch of 
business, and where, they write us, they will always be pleased to enter­
tain their friends and customers. As, notwithstanding the fact that the 
capacity of the works has been greatly increased, the work in hand is 
still so great that it requires the working of a night force as well as 
the regular day force, it will be seen th.tl the outlook for this 
company is very bright, and they have little doubt but that the busi­
ness of the coming year will be more than treble that of any year in 
the history of the company. 

Press Comments On Our New Hand Book 
'' Street Railways." 

"In the work the author has treated the subject in the broadest 
sense, giving first a very comprehensive view of the actual methods 
employed, and then entering into many details of the construction and 
management of roads, which are here probably brought together for 
the first time. 

'' It has evidently been Mr. Fairchild's aim throughout to place 
the subject matter before the reader in such a manner that even those 
little versed in technical mallers will be able to gather a correct under­
standing of the various systems and to form an opinion of their relative 
merits viewed from both a mechanical and a commercial standpoint. The 
illustrations throughout are admirable, and together with the lucid 
text, make this the best compendium on the subject extant. Mr. Fair­
child and his publishers are to be congratulated. "-Elatrical Engineer. 

"To those who have not looked into the matter before, this hand­
some quarto will come as a surprising revelation of the enormous devel­
opment in America of what we on this side oi the water call tramwavs 
but what they in the United States appropriately enough designat~ 
street railways. The great monthly journals published in America and 
devoted to street railway interests are, indeed, sufficient evidence of 
this development, but to the general public here they are quite un­
known. No such journals could exist here, and no such book as 1he 
present could be attempted, for the street railway industry as tJnder­
stood across the Atlantic, is with us <.nly in embryo. In• Street Rail­
ways' Mr. Fairchild has produced an eminently practical and useful 
work. 

" There seems to be scarcely a detail which a tramway manager 
should know that is omitted from the work, while for all interested in 
the subject the book is a valuable one. Hundreds of illustrations and 
diagrams elucidate the text. 'Ne believe there is no other work of a 
similarly comprehensive nature yet published. It represents vast 
knowledge and industry on the part of the author, and everything is 
brought down to date. 

" Mr. Fairchild is recognized as an eminent authority in the Amer­
ican street railway world, and his book merits careful study by all 
who are connected with the new tramway department of the Town 
Council. To some of them it may be an eye opener; to all it will be 
profitable."-The Glasgow (Scotland) Herald. 

"Mr. Fairchild has accomplished a great work and has produced 
what must be considered the first full and complete treatise upon street 
rail ways. For years he has been a close and careful s1 udent of every 
phase ot the many systems of transit, and he has recorded the results 
of his study and investigation in a very painstaking manner. His 
treatment of the subject is broader than the scope of any other work 
upon this topic, including not only electric, cable and animal traction, 
and steam, air and gas motors, but also inclined planes, rack rail in­
clines and elevated railroads. These various methods of traction are 
treated in great detail, and Track Construction and Car Building form 
two very valuable chapters in the book. Three chapters treat of dis­
cipline and rules, the organization and financing of companies and the 
keeping of street railway accounts, all of them subjects of great impor­
tance, but not generally given the attention they deserve. The book 
is profusely illustrated wnh a great number of original plans, sketches 
and drawings, so that every description can be easily and thoroughly 
comprehended. Few people have any idea of the prodigious amount 
of work involved in the preparation of such a volume, but those 
who do will appreciate the accuracy and completeness of what 
Mr. Fairchild has done. To any man who has any connecdon with 
a street railway this book must be inva!uable."-ilfanujacturers' Rteord. 

" This book deserves to become a manual on street railways, for it 
is the best and most comprehensive work that we have seen on the 
subject, about which there is not much reliable literature. While the 
book contains a great deal of technical detail, it has been so skillfully 
written that an ordinary reader, interested in the wonderful develop­
ment of the s_treet railway system of transportion follows on, chapter 
after chapter, with keen interest. 

"We think it would be a good plan to make a hwd book of the 
chapter on electric traction for the benefit of men engaged in operating 
electric cars. "-Locomo. ive En.,;in.ering. 

•· This volume is a book of great usefulness to those dealing with 
the practical side of the subject, and of some value even to lawyers. 

'' It is also undoubtedly a very useful book for engineers."-Rail­
way and Corporatwn Law Journal. 

" There have been treatises on street railroads, or tramways, but 
none recently, and this class of roads has received so rapid a develop­
ment, both m extent and methods of operation. within a few years 
past that a new treatise had become a necessity. Mr. Fairchild has 
undertaken to fill this vacancy, and has done it with a very considera­
ble degree of success. 

"The great development of electric traction is verv well treated, 
and much space is given to electric appliances, but the cable road and 
other systems are not neglected. The Lhapter on Rules and Operating 
are of a practical kind, and the author has given accounts of the best 
methods of management and those which have been approved of in 
praciice. Upon the whole, Mr. Fa-irchild has made a very good book 
and one which will meet a decided want. ' 

"It can be recommended to all who are interested in street rail­
roads and their methods."-The Railroad and E11gine,ring Journal, 

"There has been a need in the street railway field, for some time, 
of a practical reference book, a b<1ok that an untrained or unskilled 
man could look to for practical points and information. Until the 
publication of this book there has been nothing to fill this need in sup· 
plying it. Mr. Fairchild has brought his years of experience and his 
ability and his enthusiasm to a focus, and the result is a book that is 
qui•e invaluable. It evidently represents a large amount of work, as 
the book is quarto size and there are nearly 500 pages. A glance at 
the table of contents shows how comprehensively the subject is cov· 
ered. "-Electri, al ./11duJtries. 

List of Street Hailway Patents 

ISSUED BY THE U. S. PATENT OFFICE, AUGUST 30, 1892, TO 
SEPTEMHER 20, 1892, INCLUSIVE. 

A,GUST 30. 
car Truck Grar. Edgar Peckham, New York. N. Y .... .................... ,4~1,704 
Elect1Ic Motor and Regulating De~tce therefor, Fra.nk J. Sprairue, New 

York ........................................................... ........... 481 789 
Electric Rallway, Rudolph"· Iluntrr. PhlladrlphlR, Pa ................... ~81.9011 
Exten~lble s1 ep for Car.:1. W111Iam H Vosf', East Stroud-burg, Pa ......... 41:ll,658 
M tor for Strret ca,s, JamPs G. Llght.Cnrd, Indianapolis, Ind .•••••........ 481,7 5 
ltall Chair, Charlie E .l\lark, Cievriand, 0 .................................. 481,575 
ltallway Joint. Henry T. lIPY, Phil 1dt-lph1a, Pa ............................. 41:ll,75!! 
Hallway Rall Joint. Ullarlle E. Mark. Cleveland, 0 ......................... 48',576 
strnt Car, John A. l\IeLlln2', Clevrland, 0 .................................. 481,800 
Trolley Carriage for Con<lults, Stephen L. Platt, Elgin, III •••••••....•...••• 481,817 

SEPTE:IIBER o, 
Aut'lmatlc Gipsy for Cable Rallwals, Andrew J. Smith, St. Louls, Mo ..... 482 2711 
Automatic TroilPy Disconnector. George A. Kimball. Seattle, Wash ....... ~81.956 
Car Jourm,t Box, Chai Jes T, Schoen, Allrgh~ny, Pa ........................ 482,~00 
Crossing tor Underground Cable RaUways, Wllllam H. Page, Phlladel• 

plila. Pa ................................................................ .481,966 
Conduit system for Elect,tc RaUw11ys. R~uben Lawrrnce, St. Josuph, Mo 481,~59 
~eans for Drawing Cablei Into conduits, Thomas F. O'Connor, New York, 

N. , ., nnd Jo•eph w. Marsh, Ptttsburg-h, Pa ............................ 482,270 
Trolley for E!Pctrlc ltaUways, Ctarrnce A. Adams and Thomas J. Thorp. 

Ltnroln, Neb .............................................................. 482,031 
Trollf'y for Electric Railways, James M. c. Tyner and Samuel s. Irving, 

l\Unneapolls, Minn ................................................... -... 482,325 
SEPrEMBER 13, 

Brll. Edward D. Rockwell. Bristol, Conn ....................... -........... ,482,696 
Electric Locomotive, Wllllam H. Soley and Wllllam W. Perkin~, Pblladel-

phla, Pa ................ -............. -.. ... . . .. .. ..................... 482.594 
Inclo·ed Conductor for Electric hallways, Geo. A. Dupul1:1, Detroit, Mich .. 4-2.343 
s1reet ltallway swttcb, Tom. L. John~on, Cleveland, O .................... 482,426 
unaerground Trolley, Joseph Fischer, Clevrland, o........ .. ............ 4S2,509 

SEPTEMBER 20. 
Brace Chair for Railroads, George l\Iurr,1,y, Johnstown, Pa ................ 482 807 
car Wheel, George nun. Binghamton, N. Y ............................ .4•3.064 
Chalr for Railroad !{alts, Art11ur J. l\loxham, Johnstown, Pa ............. 4b2.801 
channf'l Rall and Cbatr, Artlrnr J. Moxbam, Johnstown, Pa .............. 482,803 
Closed Condul1 ror Elrcrlc Railways, Levi P. Hunce. Minneapolis, Minn ... 48:!,993 
comhlnt>rl Hatlrolld R:dl anrl Chair and l\lethod or Making the Same, 

Ar, hur J. Moxham, Jot10stown, Pa., .................................. 482,805 
Conduit ror Electric Rattway,:, Fr<1ncls 0. Blackwell, Roston, lllass .•..... 482,719 
Eleetrtc Locornot Ive, Conrad l\l. Conradson, M arllson, Wis .................. 4!'.!2,863 
EIPCtrlc Rallway ("ondult,, Halph M. Hunter, Plltladelphla, Pa .... , ....... 482,1'64 
Fare Regl!>Ter and Herorder, !'harlPS Crook, Hrooklyn, N. Y .............. 483.102 
Gu..trd Rall, i::ilmon 11. St11pat;o1J, Pittsburgh. Pa ............................ 482.7fi6 
tnsuiator, CllHlrs T. Lee, no,ton, -~1as,1 .................................. 482,872 
l\Ietal Hallroad Tie, Robe1t E. 1,antrls. Youngstown. 0 .................... 482.9Y7 
lllrtalllc Hall\\"ay Tle, < h ,rles B. l\la<'neal, Plllladelphla, Pa ................ 482.!167 
!{all Joint, Thomas J. Krnnedy. Rrnfrew, Pa ............................... 4'2 7911 
Hallroad Ra,l c11alr, Artllur ,J. l\Ioxham. Johnstown, Pa ................... 48:!,802 
R,,Urond I/all Chair and Process of Making th' S1me, Artllur J. Moxham. 

Johusiown, Pa .......................................................... 4'-2,804 
Rnilway Cbalr. Simon H. 8tUp'tkOIJ, Pltt.st.urgh, Pa. ...................... 4~2 765 
s11m ror Cars, Charlrs s. Reed, Boston. l\Ia•s...... . ...................... 482,928 
s,reer, Rall way switch Appliance, Jame, P. Ilot dg-er, Spokane, Wash ... 482.903 
Trollry stand ror hlectrlc Rall WHYS, John C. Hough, Plttsburgn, Pa ...... 48:3,061 

We will send copies of specifications and drawings complete of any 
of the above patents to any address upon receipt of twenty-five cent!!. 
Give date and number of patent desired. SrnEET RAILWAY PUHLISH• 
ING COMPANY, WoRLD BUILDING, NEW YoRK. 
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HltOOKI,YN STO C l{ S AN U BON US .- Correct ed by c. E. STAl'LES & c o., 
~16 Montaguo Street, Brooklyn, Sopt. llJ. Stoclc quota tlovs a r e per ce nt . 
ve.lucs. 

i Dat e 

____ c_o_m_ pa_n_y_. ___ -1 Par. Caplt1tl. Period. ! _ I_s_~_fic_._

1

·B- ld_y sk: 

STOOKS. 
Atlantic A venue R. R. Co . . . 50 
Broadway R. H. Co.......... 100 
llroooklyn City R.R. Co..... 10 
Coney Island & Brooklyn 

R.R. Co . .......•••• •....... 100 

1,250,000 
52:i,000 

6,000,000 

500,000 

Q.- J. I½ . ..... ..... 11& I •• •••• 
(l. - 1<'. 2 • • • • . • • . . • . 210 •• ••• • 
(l. - J. 2 .•••.•••• • •... •• . •. . .. 

- - - - -------- --- 1---- '' ---- -- ___ __ , __ --
' 

Da t e Amount Inter- l'rlnclpal 
BONDS. or Ou t- est % Due. Bid. Ask 'd 

Issue standing . P a id. 
--- - -----1- --1---

Atlantic Ave. R. R. co., 1st 
mort ... .. .. . . . .. .. •.. .......• ••••• 

Atlantic Ave. R.R. Co. Cons . .. .. . . 
Broadway R. R. Co. . . . . . . . . . . . .... . 
voney Island & Brooklyn 

R.H. co., 1st bonds .. ........... . 
Coney Island & Brooklyn 

R. R. co., certl!lcates .... ....... . 
south BrooklynCentra lR. R. 

Co., 1st .•.•.............. ......... 
South Brooklyn c entral R.R. 

Co.,2d .•••....•• ... . ...... . ...... 
Brooklyn City R. R. Co., 1st ...... . 

14(),500 M. & N. 7 
900,000 A. & 0. 5 
350,000 J. & J. 5 

300000 J.&J. 5 

300,000 J. & J. 6 

125,000 F. & A. 7 

150,000 F. & A. 6 
3,000,000 J. & J. 5 

May. 1804 104 
Oct. 1909 •. .. . 
6 m. notice 100 

,Tan. rno9 •••.. 

July, 189,l 100 

Aug. 1897 106 

July, l!Jtl 102 
July, 1!116 109 

104 

103 

ALBANY !,TOCKS AND BO.N DS.-Corrected b y SPENCER TRASK & Co. , 
Bankers ard Broke rs, corner State and James Streets , Albany, N . Y. , 
Sept. 111. 

Company. 

STOCKS. 
A 
w 

lbany R.R. Co ....... .. ... . . 
atervlelt Turnpike & R. R. 
co . ••....•. . ..••........•.. • . 

BONDS. 

A lbany R. R. Co., 1st Mort ••. 
·• " " 2d :M:ort •••• 
" " .. 3d Mort .... 
" " " 4th Mort •. . 
" . , .. 5th Mort .. . 
" .. " Consol Mtg .. .. " Debenture .. 

VatervlletTurnplke & R.R., 
1st Mort ........•......•.•.•. 

w atervllet Turnpike & R. R., 
2d Mort ••••..•..•....•.•.. • • 

Par. capita l. 

100 760,000 

100 240,000 

Da te Amount 
ot Ou t-

Issue s t a nding . 

1865 40,000 
1873 20,000 
1876 28,500 
1880 11,500 
1888 50,000 
1890 350,000 
1891 200,000 

1889 350,C00 

1889 150,000 

i Date 'O 
Period. a, or Bid. Ask'd 

~ Issue. 
"'- --

Q,Feb. 1½ 1890 119 120 

.. ~ .... ... 1863 3 . ..... 
- ----- - --

Inter-
est % Principal Bid. Ask'd 

Paid. Due. 
- --- - --

J.&J. 5 1905 105 
1\1.&N. 7 1893 102½ ::·:.:: 
J . &J. 7 1895 102 . ...... 

M.&S. 6 1905 102 ...... 
M.&S . 5 1913 102¼ 
J. &J . 5 19ao 105¼ ...... 
M:.&N. 6 1901 113 . ..... 
M. &N. 6 1919 115 118 

6 1 1108½ M. &N. 1919 113 

NRW YORK STOCKS A1'o U BONDS.-Cor rect ed by H. L, GRANT, 26 Broad 
St., New York, Sept. 19. S tock quotations a r e per cent. values. 

~ Date 
company. P a r. capital. Period. .., or Bid. Ask'd rn 

~ Issue. 
"'-·-------- ---

STOCKS. 
Bleecker st. & Fulton Ferry ... 100 900,000 J.&J. ¼ ••······ ·· · ZS 30 
Broadway & seventh A venjj.e .. 100 2,100,000 Q,.- J. 2 ........ .. . 197 200 
cen'l Park. North & East Rive r 100 1,800,000 Q.-J. 1 ........... 150 
Central crosstown •.......... . . 100 600,000 Q.-F. l¼ ··········· 140 
Dry Dock, E. B'way & Battery. 100 1,200,000 Q.-F. 2 ... ········ 117 120 
42d & Grand St. Ferry •..•.•. . .. 100 748,000 Q.-F. 3 ........... 260 
42dSt., Manhat. & St. Nlch.Av. 100 2,500,000 ........ ... ........... 50 53 
Eighth A venue .........••••••• 100 1,600,000 Q.-J. 2 ........... 250 ...... 
Houston, W. St. & Pav. Ferry. 100 1,oou,000 ~-F. 2 ··········· 200 ...... 
second A venue ....•..........•. 100 1,862,000 J. &J. 5 ··········· 113 116 
S!Xth A venue ••................ 100 1,600,000 M. & S. 3 ··········· 200 204 
Thlrd Avenue ...•••••••........ 100 2,000,000 M.&N. 6 ··········· 210 215 
23d St ........•••••••••••. •••••• 100 600,000 Q.-F. 2½ ··········· 250 ······ Ninth A venue .•••••.•..••••.... 100 800,000 ........ 3 ··········· 130 . ... .. 

I l I 
Date Inter- I% Principal Ask'd Bonds. or Amount. est Due . Bid. 
Issue Paid. 

-- ---- ------- - -- - -
Bleecker St. & Fulton Ferry ... ... ... 700, 000 J. &J. 7 July, 1900 110 112 
B'way & 7th Ave. , 1st mort . .•• ...... 1,500,000 ,J.&D. 5 .June, 1904 105 ...... 

2dmort ..•...•••••••.•... ••.•. ...... 500, 000 J. &J. 5 July, 1914 104 . ..... 
Broadway Surtace Guaranteed 1,500,000 J. &J. 6 July, 1924 104 ...... 

Additional. . ..•••••••... .. . • .. ...... 1,000,000 J. &J. 1 5 July, 1905 94 
c en'l Park, North & East Rive r 1,200,000 J.&D. 7 Dec., 1902 116 120 
Central crosstown .. . .... . .... . ...... 250,000 M.&N. 6 Nov., 1922 115 ..... 
Dry Dock, E. B'way & Battery. 

1st mort .•••••.•••••••••••. . •. ...... 840, 000 J.& D. 7 June, 1893 100 101 
Scrip .......... . ......•.....•.. ...... 1,200,000 F. &A. 6 Aug. 1914 101 

42d & Grand st. Ferry .....••.• . ...... 236,000 A.& 0. 7 April, 18931100 103 
42d St. Manha t. & St. Nlch. AV 

1st mort ....•............... . . ······ 1,200,000 M & S. 6 Sept., mg, 1u 114 
2d mort .......•.••••...•.••••• ...... 1,200,000 ,T. & J. 6 65 

Eighth Ave., Scrip ............. .... .. 1,000,000 F. & A. 6 Aug., 1914 105 109 
Houston, W. St. & Pav. Ferry. ...... 250,000 J. &J. 7 July, 1894 100 107 
Sl'cond A venue ••.••••.. .. ..••.. ...... 1,600,000 M.&N. 5 c'\OV., 1909 l(J3 105 
Third Avenue •••••••••••••..... ...... 5,000,000 J. &J. 5 Jan., 1937 112 114 
23d St ..•..•.. ·················· ...... 250,000 M.&N. 7 IM.,, '"T" 

104 

1 

HO!-\TON 1',TOC l{M .- Correct cd by H. L. DAY & co., 40 Water SlrccL, McllllJCrH 
___ or_BoHton Stock Exchange. Sept. l!I. 8 tock q uotat tonH are prices per share 

~ :a Date 
company. Par. Ca pital. l'c11od . 

:@ 
o t Bid. AHk'd 

Issue. 
..... 

------ ---
West End P r e r ..• .• ••••••...... 50 $6,400.000 ,J. & .J. 4 1887 87¼ 87¼ 
West End Com'n ....••..•••••. 60 9,085,000 J. & J. 6 l &!l0-1892 71¼ 72 

PltOVIIH~N C E S TOCK!-\.-Correctc d b y CRACE & BuT'rs, Ha n kers, l'rovldcnce, 
8ept. l!l 

~ :a Date 
company P a r . c a pita l. P e riod . .., O[ Bid. Ask 'd rn .s Issue . 

..... 
-- ------- ---

Pa wtucke t St. Ry. co ... . ...•.. 100 $270,000 New. .. . Oct., 1887 9:J 100 
Union R. R Co.,Prov .••• •• •.... 10n 2,000,00U <l.-J. 2 1862-186:J 200 210 
Provlde nco Cable 'l'ramway .. 100 300,000 owned by Union Hallroad Co. 

~--
HOLYOKE STOCK!-i.- Cor rected by J . G. MACKINTOSH & Co., Bankers, lloly­

oke .Mass. Sept 19 

Compa n y. 

prlngfleld Street R. R. c o . .... s 
H 
N 

olyoke Street R. IL ...••.. . .. 
orthampton Stree t H. R. .. . . . 

Par. 

--
100 
100 
100 

Capital. Period. 

---- ---
1,000,000 J.&J. 

200,000 J. & J. 
50,000 ········ 

I> :a Date .., ot Bid. Ask'd rn 
~ Issue. 

"" --
4 ······ ···· 210 225 
4 . .......... 212 225 
... ·· ·· ······· 25 50 

UIIARLESTON STOCI{S AND BONUS.-Corrected by A. I) • .K:AUF}IAN, 
Charleston, s. C. , Sept. 19. Stock quotations a r e p r ices per share. 

Compa11y. 

I> ;a 
Par. Capital. Period. ~ 

~ 

Date 
Gt 

Issue. 
Bid. Ask 'd 

------------ --- ---- ---,----,- - ---
SrOCKS. I 

Charleston City Ry. Co . .. ..... . 50 $100,000 J. & J. 3 •. •• ••. .. . . . . . . . 60 
Enterprise Ry. co ... .•. ........ 25 250,000' . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

--- -- - -- - - - 1----1----

BONDS. 
Date 

or 
I ssue 

A mo'nt 
Out­

sta nd­
Ing. 

In t er­
est 

Paid. 

P rincipal 
Due. 

--------- --- ----- ---- - ----
Charleston City Ry. co... . .... 100,000

1 

J. & J. 6 1915 
Enterprise Ry. Co..... . ........ 50,000 J. & J. 5 1906 

Illd. Ask'd 

:::::I::·:.: : 
NE\V ORLEANS STOCKS AND BOND!i;. - Corrected by GEOROE LE 

SASSIER, 174 Common Street, New Orleans , La ., Sept. 19. .3tock quotations 
a r e prices per share. 

Company. P ar. I 
I> :a 

Capital. P eriod. ~ 
~ 
"'-

Date 
or 

I ssue. 
Bid. Ask'd 

---·--------- --- ------ - · ----- ---
STOCKS. 

•Carrollton R. R. Co ........ . 
Crescen t City R. Co •........• 
Canal & Claiborne R. R. Co .. 
New Orleans City & Lake Co. 
Orleans R.R. Co .. . ........ . 
St. Charles Streer .. R. R. Co .. 

Bonds. 

100 

1: 1 100 
50 
50 

800,000 Quart. l ½ 
1,150,000 '' l ¾ 

240,000 
1,600.000 , ·<iuai•t: i¾ 

185,ooo I .. 2 
600,000 " 2 I 

Date Amount Inter-
or Out- est 

I ssue st a nding. Paid. 

1867 
.866 
188S 
18W 
1868 
1866 

127 
96½ 
26 

137 
64 
91 -½t 

132 
99½ 
34 

145 
68 
92¼ 

--------- -- --1- ----1-- - - -
Canal& Claiborne Sts. R.R. 1879 150,000 A & 0 6 1~87 
Crescent City R.R. 1st l\lort. 1883 100,000 M & N 6 •93_·99 

do do n ew 1886 40,000 llf & N 6 1896 
N. 0 . City R. R. Co ........... , 1~79 495,200 J & D 6 1903 120 .....• 
N. o. & Carrollton R.R. Co.. 1882 300,000 F & A 6 '92-'06 
St. Charles Stre~t R.R. Co... 1881 165,000 J & n 6 '89-'0l ::::: 1: ::·.:: 

* Bids on Carrollton R. R. iire ex-privilege or n Pw stock. 

NE\V HAVEN STOC K ~ AN D B O .N D S.-Corrected by H. C. WARREN & Co., 
Bankers and Broke rs, New Haven, Conn. Sep t. 19. Stock q u ot ations a r e 
prices per sha re 

capital !Period. 

!:; 
Dat e 'O 

c ompany. Par. t'i or Bi d. Ask'd 
~ I ss u e. 
"'-- - ------- - -

STOCKS. 
F. H a ven & Westville R.R. co. 2j $30\ 000 J. &J. 4 .... ... ... . ~5 . .. ... 
State Street Horse R. H. c o .. . . 26 23,000 J. &J. 3 .... .... .. . 40 . ..... 
New Haven &W. H avenR.R. Co 25 . ...... .. .... .. ... . ... ... .. .. 26 . ..... 
New Haven & Cent'lle H. R. Co. ..... . ···2s,ooo ········ ... ······ •· ·• ···,i' ······ Whitney Ave . R y . Co ......... . . 50 . .. ........... . ..... 
Brl1geport Horse R. R. co •.... 100 140,000 ·· ······ .. . ······· ·· ·· ··•·· ······ Hartford & Westfield llorse R. ······ R.Co ....•.. . . . ............... 100 200,000 J.&J. 3 ······· ··· · 12.5 ······ -- - ---- -- --

Amo'nt 
Date Out- In ter- Principa l 

BONDS . ot stand- est % Due. Bid. Ask'd 
Issue Ing . Patd. 
-------- --

State Street Horse R . R. Co ... 1874 20,000 J. &J. 7 Jan., 1894 104 ······ NewHaven&W.HavenR. it.Co 18S9 50.000 J.&J. 5 J uly, 18!,9 103 . ... .. 
Bridgeport Horse R. R. Co ..... 
Har trord & W e thersfield Horse ·· ··· · 50,000 ······· · 6 ·········· · ..... ·· ··· · 

R. R. Co., Deb. Serles A.... . 1888 100,000 M.& S. 5 8ept., 1908 .. ... •••• •I 
nar trord & Wethersfield Horse I 

R. R. Co ., Deb. Series B.. . . 1890 100,000 M. & N. 5 May, 1910 . ... • . ..... 
Hartfor d & Wethersfield Horse I I R. R . co., Deb. Serles c. (Not 

yet Issued ) ....•.......•••••.•• 
1 

...••. 100,000 M. & N. 5 May, 19101 ... .. ······ I 
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iHONTUEAI, !'.TO('){~ ANO BONlli-..-Corrected by GORDON STRATHY & Co., 
lllemhers lllontreal Stock Exchange. 9 St. sacrament Street, Sept. l\J. Stock 
quotations are per cent. values. 

Date 
Company. Par. Capital. PerlOO I I or Bid. Ask' d 

Issue. 

STOCKS. 
Montreal St. Ry.(p'd up sh.) 50 $000,000 M.&N. 4 '\fay, '91. 232 233 

Date Amount Inter-
BONDS. or Out- est % Principal Bid. Ask' d 

Issue standing. Period. Due, 
---------

l\lontreal St. Ry ............ 1885 1 £60,000 .... •.• .. 5 19G5 ............ 

l,OUISVILLE S'l'O(JJ{S AND BONDS.-Corrected by ALMSTEDT BROS. 
Stock and Bond Brokers, 510 West Main Street. Loulsvtlle, Ky., Sept. 1\J. 

Company. 

!,TOCKS. 
Louisville St. Ry, Co., pref ... 
Louisville St, Ry. I.Jo., com .•.. 

BONDS. 

Louisville St. Ry. Co., 1st mort 
Louisville City Ry. Co. Cons . 
central Pa8senger Ry. co .... 
New Albany St. Hy. 1st Mort. 

I> ;a 
Par. Capital. Period. t; 

.:S 
I ~ 

I 

Date 
or 

Issue . 
Bid. Ask'd 

100 $1,000,000 A. & 0. 5 Jan. 1891 91¾ 92'1 
100 5,000.000 ........... Jan. 1891 29 29½ 

----·- ---·1----·1-- --
Amount 

1 Date out- Inter- Principal 
of stand- Pei,t % I Due. Bid. Ask'd 

Issue Ing. · ___ 

1 

__ 

1890 6,00(t,000 J. & J. 5 1 1930 99¾ 100 
1884 1,000,000 J. & J. 6 1909 115 
1888 400,000 l\I. & N. 6 1908 l 15 
1888 150,00o J. & J. 6 1913 95 100 

CHICAGO STOCJ{S AND BONDS.--Corrected by WILLIAM B. WRKNN, 82 
Washington Street, Chicago, Ill, Aug. 19. 

Company. 

STOCKS. 
Chicago City ....••............ 
Chicago Passenger .•..•...... 
N Orth Chicago City .......... . 
North Chicago Street, ........ . 
West Division City ••••••...... 
West Chicago Street ......... . 

--
BONDS. 

c111carn City ................. . 
Chicago Pas,enger ...•........ 
N?,rth Chlc.~go C!~Y, lst mort. 

Par. Capital. Period. _t I D1te or Bid. Ask'd 
-- Issue. 

I ~ 

~ $7,0()(1,0001 Q.-J. -; ........... .;70 - ~ 
100 1,000,000IA. & 0. 2½ . ••••.. •. •. \JIJ½ •...•• 
1(10 500,000 Q,-J. 7)9 .....•.•... 500 ..... . 
100 5 000,0001 J. & J. 4 ...•....... 270 27.'i 
100 1,250,000 Q.-J. 8¼ • • • •• • • . . . o2.'> ••.••• 
100 10,000,000 Q.-F. J½ ........... 215 218 
-- -------- --
Date Aig~int I Inter-

% Principal 
or stand- est Due. Bid. Ask'cl 

Issue lllg, Paid. I 
I -- ------- ---

4,tH9.500 J. & J. 4¾ .........•. 98% 98¾ 
100,0110 F. & A. 6 l<J03 109 
5110,0110 M. & N. 6 1900 101½ 102 

1,850.oro M. & N. 4¼ 1927 !J6½ 
North Chicago Street 1st mort ..... . 2,850,000 J. & J. 5 1906 100% ..... . 
West Chicago Street ............... . 4,1()0,000 l\I. & N. 5 ........... lC'l.½ ....•. 
West Chicago Street, Tunnel. I ..... . 1,500,000 F. & A. 5 . . . . . . . . . . . • . . . . 96¾' 

l"ITT:'.HURGH STOCKi-- AND UONDS.-Corrected by JOHN B. BARBOUR,Jr., 
421 Wood Street, Pittsburgh, Pa., Sept. 19. Stock quotations are prices per 
share. 

company. 

STOCKS. 
Central Traction R. R. Co ... 
Citizens' Traction H. R. Co .. 
Pitts. & Birmingham R.R. Co 
Pittsburgh Traction R.H. co. 
Federal St. & Pleasant Valley 
Pittsburgh,Allegheny & Man 
We~t Ena R.R. Co .......... . 
Second Avenue R.R. Co .... . 
Penn Incl1ne Plane Co ....... . 
Monongahela Incline Plane 

co ........••................ 
Fort Pltt Incline Plane Co ... 
Mount Oliver Incline Plane Co 
Pittsburgh Incllne co ....... . 
Duquesne Traction Co ...... . 

BONDS. 

Citizens' Traction H. R. Co .. 
Pitts. & Illrmtngham 'l'rae-

tlon co ....................• 
Pittsburgh Traction R.R. Co. 
Pleasant Valley Ry •..•••.... 
P., A.& M. R.R. Cu ......... . 
Duquesne Traction Co ...... . 
Second Ave. EIPCtric H. R. Co 
Central Traction Co ........ . 
Union R. R. Co .............. . 
West End l:l. R. Co .......... . 
Fort Pitt Incline Plane Co .. . 
l\IountOliver In<·line Plane Co 
Penn Incline Plane Co. 1st 

Mort ...............•••...... 
l\Ionongahela Incline !'lane 

co ................... ·••···· 
.Monongahela lncl'e Plane Co. 
l'lttstmrgh lndlne Co ....... . 

Par. 
I ~I 

Capital. Period. t; , 
Date 

or 
Issue. 

Bid. Ask'd 
$ 
~ 

------ -- ----1----
!'i0 1,500,000 
60 3,000.000 
25 3,000.000 
25 2,500,000 
50 1,400,000 
50 3,ooo,uoo 
50 200,000 
50 30I1,oou 
50 250,000 

50 140.000 
5u ti0,000 
50 100,000 

100 150.000 
50 3,000,000 

Date j Amount 
ot Out-

Issue ~tandlng. 

188, 1,250,000 

1889 I 1,500,000 
}88, I 750.0< 0 
1891 l,250,000 
18'.H 1,500 000 
1890 1,500,000 
1889 1,500.000 
1889 375,000 
1881 100,1100 
1R87 7.5,000 
1881 30.000 
1871 44,500 

1S81 125,000 

18,, 50,000 
1887 50,000 
188\1 250,000 

J.& J. 3 ··········· .... .....•••••• 62}( 

.i&J: 2!'i¾ 

J.&J. 3 

Inter-
est % l">rlnclpal Bid. Ask'd 

/:~ 15 ::~:__ lOi¾ :-:= 
!II. & N. 5 1929 .......... . 
A. & 0. 5 19i7 !Oo 
J. & ,J. 5 1919 
J.&J. r., l\!31 
J. &J. 5 IY:lO 

I f-lf i rn?~ 
I
A. & 0. 5 1901 

~·.&.~ •. ~ I ~igr 
I~:~.~: : I ::: 
A. &O. r, 
A. & 0.

1

5 
J. &J. 6 

1892 
1897 
1919 

SAN I?HANCl!i,;C() STOCJ{S ANU UONUS.-Corrected by PlllblP BARTH, 
Broker, 440 California Street, San Francisco, Cal., Sept. 19. 

I> ;a 
Company. Par. Capital. Period. t; Date or Bid. Ask'd 

,:S Issue. .... 
----------- --------- -----1---

STOCKS. 
Clty R. R. Co . . . . .. • . • ••• . . . . • . 100 800,00U . . . . . . . . . . . . . . . . . . . • • • • . • • • • 100 
Calltornia St. Cable Co........ 1011 1,000,00U Monthly 5 •..•..•.... 113 115 
Central R. R. Co... . . . • . . . . . • • . 100 1,000,000 . . . . . . . . . . . . . . . . . . . • • • • . . . . • 12 
Geary St.,Park& OccanR.R.Co 100 1,000,000 . . .. . . . . . 1 . . . . . . . . . . . 95 110 
North Beach & Mission Ry. Co 100 1,000,000 _........ . . • ••••....... . . •. . 64 
Ferries & ClltI House H.. H. co. 100 2,5!10,000 •..........•........ ·I 34 40 
Omnibus Cable Co............. 100 2,000.000 Monthly 4 . • • •. • . . . . . 59¼ 61 
_Presidio & Ferries R. R. Co ... · 1 ~ 1,000,000 =.:..:.:.:.:..:.:.:. .:.:.:._·_:_:.:..:..:.:.:. .:..:..:.:.:. 29¼ 

Am't 
Date Out- lnterestl d Principal 

Bonds. or stand- Paid. '° Due. Bid. Ask'd 
Issue Ing. 

------------- -- -----,- ----1--
Ferries & ClltI Home •......... 
Market Street R. R .•.......... 
Omnibus R. R. .•...•••.•••.•••• 

. ••••• 650,000 M. & S. 6 1914 • • . . • 105 

...... 3.000,000 J. & J. 6 J 913 122½ •••••• 

. . . . •. l?,000,000 A. & 0. 6 1918 116.½ .....• 

..... ·1 100.000 M. & s. 6 1912 l!0¼ ..... . 

. . . . . . 250,000 J. & J. 6 1914 114¼ 116¼ 

. . . . . . 350,000 J. & J. 6 •.......... 95 ..... . 
• •••••••••••••••••••••• 1 •••••••••••••• 10'~ ···· :.· 

Powell Street R. R ............ . 
Park & Ocean R. R ........... . 
Park & ClllT House R. R ...... . 
Cal. St. Cable R. R. .........•.. 

i--T. LOUIS STOCK!-! AND HONDS.-Corrected by JAMES CAMPBELL, 
Banlrnr & Broker, 307 Pine st., St. Louts, l\lo., Sept. 19. Stock quotations are 
prices per share. 

Company. 

I 

I> 
:a 

Par. Capital Period. t; 
issued. ,:S 

.... 
Date or 
Issue. 

Bid. Ask'd 

----------- --- ----- --- --1-----1--- --
STOCKS. 

Benton-Bellefontaine ......•.... 
Cas,i Ave. & Fair Grounds ..... 
Citizens•...... . ....•......... 
Je1Ierson Avenue ......•....... 
Lindell ..••••................... 
Missouri ......•..........•...... 
l\loundClty ........•..•....•.. ·· 1 
Northern Central. ......•....... 
People's. ..............•..•...... 
St. Louis ....................... . 
4th Street & Arsenal.. •••••.... 
Union ..........••••••.....•..•.. 
Union Depot...... . .•......•.. 
St. Louis & Suburban ......... . 

IOU $32-1,000 Q.-J. 3 
50 300,000 .......... . 

100 1,500,000 A. & 0. 1¼ 
100 l12,000 . . . . . . . . . . 
100 2,500,000 Q,.-J. 
100 2,000,ll00 Q.-J. 2 
100 1,000,000 ........ . 

50 1,C00,000 M. & S. 6 
100 2,000,1100 J.&J, 6 

100 1 200,000 ....... . 

~g ~gg:g:ixJ .. ~~~: .. :~~I 
100 1,200.000 .•......... 
100 2,500,000 . . . . . . . . .. 

1864 
1876 
1887 
1885 
1890 
1891 
1890 
1884 
18~9 
1890 
1872 
1870 
1890 
1891 

110 
46 
90 

102 
72 

225 
190 
100 
45 

150 
10 
20 

200 
48 

150 
47 
95 

105 
74 

250 
200 
105 
50 

160 
12 
25 

250 
50 

-------------1--- ------- --1----- --- ---
Amount! 

BONDS. D~~e s?~Jct. I~~ir- % Prtni~~al Bid. Ask'd 

Issue Ing: __ ~~1_
1 
____ --1---

Benton-Belleront,aine .......... . 
Cass Avenue & Fair Ground .. . 
Citizens' cable .....•••••••..... 
Lindell ....................... . 
l\loundC!ty ..................... I 

1891 $500,000 F. &A. 6 19ll 1 102 102½ 
18'.12 1,800,000 J. & J. fi 1912 97 98 
1887 1,500,0001 J. & J. 1 6 1907 106 107 
1890 1,500,000 J. & J. 5 1895-1910 99 100 
1890 525,000 A. & 0. 6 1900-1910 105 10G 

Ml~sourl Cable .•.•.••....•..... 1887 500,000 M. & S. 6 1907 102 105 
People's 1st m01t, .............. . 1882 125,000 ,J. & D. 6 1902 102 105 

• 2d mort .............. . 1886 75,000 .111.&N. 7 1902 104 105 
People's <:able ••••••••......••. 
St. Loais Cable ...••...•....•••. 
Union ...............•......•.... 
Union Depot .........••......... 

1889 eoo.ooo J. & J. 6 18811- 1014 9"i 1 100 
1890 1,500,0001 M.&N. 6 1 1900-1910 97¼ 98 
1885 150,000 M.& N. 6 1895-1915 , 102 103 
1890 1,<,00.000 L & o.

1 

6 1900-1910 105 106 

PIii l,A It El,P HIA s EClTR I TIES.-Corrected by ROBERT GLENDINNINO & Co., 
143 ~out.n Fourth st. (Bullitt Building), Philadelphia, Sept. 19. Stock quota­
tl::ns are price~ per share. 

Company; 

i 
'O 

Par. Capital. Period. t; 
,:$ ..... 

Date 
or Bid. ASk'd 

Issue. 

-------1- ----;-----
STOCKS 

Citizens•................... . . . 50 $500,000 Q,.-,J. 4 18,;8 255 
Continental................... 50 1,000,000 J .-J. 6 1873 125 
Frankford & so11thwark...... 50 1,250,000 Q.-J. 5 1 18M 210 
Germantown.................. r,o 1,500,000 Q.-J. ~¼ 1858 

1
1~~ 

Green& Coates... ........•... 50 500,000 Q.-J. ,3 1%tl "" 
llestonvme. . . . . . . • • . . . . • . . . . . 50 2,050,0oo . . • . . . . . . . . 1859 32 
Lombard & South............. 25 500,000 A.-O. 8 18tH 58 
People's Common............. 25 1,500,0oo M.-s. 2½ 1873 49 

·" Preferred............ 25 7t>O,uoo M.-s. 2½ ........... 49 
Philadelphia City............. 60 1,000,000 ,J.-J. 7½ 1859 lEl 
Philadelphia It Gray's Ferry.. 50 617,500 ,J.-J. 3,l,i 1858 70 
Plllladelphla Traction (50 pd.) 50 6,000,000 lll.-N. 1 3 1883 90 
Ridge Avenue................. 50 750,000 Q.-J. 5 1872 222 
Second& Tlllrd ........ •···•··· 50 l,060,2•J0 Q.-J. 5 1~53 160 
Thirteenth & Fifteenth........ 50 1,000.00, ,J.-J. 9 l85tl 203 
Union .................•• ••·••·· 50 l,2:>0,000 ,J.-J. 9½ ll885H47 21\)001 
West Philadelphia... . ... . .. . 50 750,000 J.-J. 10 
:'IIetropoI,tan (N.Y.) Traction I too :20,000,oon Q.-F. 1 ........... 138 
Baltimore rractlon........... 25 5,ouo,ooo . . . . . . . . l 1889 26 
nulfalo(N. Y.) Railway....... 100 6,,,011,000 ...................... 44 
Newark (N. J.) Passenger ... · I 100 

1

6,000,000 • • • • • • • • • • • • • • • • • • • 29 
l'ltts.&BlrminghamTrac.co.

1

~ a,~,ooo J.~ .•••.....•. 26 

Date Amount Inter-
BONDS. or out- est, of Principal Bid. 

Issue stau~lng Paid. !'.'._I Due. 
------------
llal~~more Traf,tlon \~~~~~t '. 

~::.~r~t'o~~. '!~itn?o~~·.'. ~.~1
.~ 

" 2a mort ....... . 
Ilestonvllle, l8t mort ........ . .. ., ., 

2d mort ......... . 
Peo~,le's, 1.~t m?rt .....•... · · · · 

Cons: moi•r.::: :·::.:::: 
West Plllladeiphia, 1st mort .. 

1 °89 1.500,000 l\I.-N. 5 1929 
tb92 1.2.;o,ouo M.-s. 6 1901 
1892 1.7'50,000 J. & D. 5 1942 

6,,000 J.-D. 5 1904 
160,000 A.-0. 5 1899 
300,000 1\I.-N. 6 11<95 
124,600 ,J.-J. tl 1901 
7n,0OO l\I.-S. 6 1902 

219,000 J.-J. 7 1905 
285,000 J.-J. 5 1911 

······1 ······ 

····•• 1 
247,000 l\I.-S. 5 1912 
2-16,000 A.-O. 6 Hl(J6 

110 
105 
106 
103 
103 
104 
105 
105 
l15 
100 
95 

l17 

265 
130 
212 
110 
122 
34 
60 
51 

152 
7'2 
91 

2'.?5 
162 
207 
192 
202 
140 
26½ 
45 
l!O 
27 

ASk'd 

111 
106 
107 
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o:HAIIA l-iTOCI{:-! ANH HONH:-!.-Corrcctecl by HICIIAKI> C. l'A'M'EIISON, 
Banker and Broker, U0'i' N. Y. Life Bullctlng, Omaha, Neb., Sept. 10. 

I I !: I I Company. I Pnr . capital. l'crlocl . ~ Date or Biel. Ask'cl 

- ------ --- _____ I ___ a Issue. --
STOOKS. 

Omaha St. Hy. Co ............. ~ 5,000,000

1

~& N.i~ Jan. l, '89 60 _ _ 

Am't 
Date out- Inter's1 I l'rlnclpal 

or srauct- 1 l'alcl.

1 

% Due. Biel. Astect 
__________ Issue I lng. I 
Omaha St. Ry. Co ...... , ....... 1889 1 2,250,000

1
111. & N. 5 M'y 1, 1914: 95 I !l8 

I I 

BONDS. 

~---=-=====--
UJNUINNA'l'l STOUJ{:,! ANH HONU:-1. - Correctecl by OEO. EUSTIS & Cu., 

Bankers anct Brokers, :~6 West Tlllrct 8treet, Cincinnati, Sept. 19. Stock 
quotations are per cent. values. 

I 
~ :a 

Company. I Par. C<1p1tal. Period. j Date 
or 

issue. 
Biel. Ask'cl 

STOOKS. I __ _ _____ , ~ 

Ctnctnnatl ex. t.¼' per cent.. 50 $6,000,000 Q.-J. 5 
Mt. Adams & Eden Park.... 50 t,400,000 4,.-J. 5 

10i½ 10n; 
108 108½ 

8. Covington & ctnclnnatl.. 50 275,000 J. & v. 6 
Mt. Auburn Cable.... . . . . . . . 1011 300,0011 , . . . . . . . . .. 

125 135 

Cln. Jncllnect Plane Ry...... 100 5110,000 .......... . : :: :: ::::: · 9'J ··95·. 
.... - . . . . . 100½1 101½ ·• ·• " Prer. 100 100,000 . . . . . . . 6 

Amount 
Date out- Jntn- % PrL~~~~al BONDS. 01 stand- est. Biel. Ask'cl 
Issue lng. 1·a1ct. 

ClnclunaU Street ........... ,= ,-~o.ooo -;-&~ -7-
1
,·l-u_l_y_, -1-89-2 -. . -.-. -. . ,·.-.. -.-.. 

" " . . . . . . . . . . . . . . . . . 50,ooo ' J. & J. 7 July, 1893 l02¾ ..... . 
•• " . . . . . . . . . . . . . . . . . . 50,000 · ,J. & J. 7 July, 1894 107 
" " .. .. . . . . . . . . . . . . . 50,000 J. & J. 7 July, 1895 108½ 109 

........... 50,000 J. & J. 7 July, 1896 ll!i½ lit½ 
.. .. extenclect} 100,000 J. & J. 4 1Juiy, 1896 99¾ 1 t~O'!.f 

50,000 J. & J. 5 .fuly, '96 102 103½ 
Mt. Adams & Eden Parle.... 50,000 A. & 0. 6 July, 1895 ...... ..... . 

" " " 50,000 A.. & 0. 6 July, 1900 104½ 106 
100,000 A.. & 0. 6 July, 1905 ........... . 
200,000 J. & D. 6 J e. '94-1924 105½ ..... . 
2rn,ooo l\L & s. 5 Mar. 1906 1114½ l05¼ 
125,000 J.&J. 7 July, 1899 116 

Mt. Auburn Cable .... : : : : : : 
" •• 5-20's 2d. 

S. Covington & Cincinnati.. 

3110,000 J.&J. 6 Jan. 1914 108 108½ 
...... 

1 

200,000 J.&D. 5 June, 1907 ...... 1 95 
. . .. . . 100,000 A. & 0. 7 Ap.'93-1908 ...... 111 ¼' 

250,000 M. & S. 6 Mar. 1912 112 .•.... 

IJALTllllORE STOCK!-, ANH HO.NUS.-Correctecl by HAMBLETON & Co., 
Bankers, 9 south Street, Baltimore, Mel., Sept. 19. Stock quotations are 
prices per share, 

1 ompany. 

STOCKS. 
Balto. City Pass. Ry. Co .••••• 
Union Pass. Ry. Co ........... 
Batto. Traction Co. (Cable) .. 

BONDS. 

Par. 

25 
511 
25 

Date 
or 

Issue 

Central Pass. Ry ............. 18fl2 
" '' " cons. rnort.. 1692 

Unlon Ry. Co. 1st mort ............ . 
" •• gen. mort ........... . 

BaUo. Tractton Co. (Cable). . 18'-9 
B~!t. Tr.~c. c,?·• No. Bait. Div 1892 

.............. 1891 I 
City Pas~. R. R. Co........... 1891 

I> 
:a Date 

Capital. Period. .., or Biel . Ask'cl 
"' ,:j Issue. 
~ 

--

1,000,000 Quart. 3 ... ....... 75 80 
750,()()0 

·<iiiai•i: 
... ··········· .26½ 5,000,000 1 ........... .. ~7·· 

Amount Inter-
Out- I est % Principal I Biel. Ask,cl 

standing. ~:.:_ _, __ D_u_e. ___ __ _ 

250,000 J. & J. 6 1912 105 110 
500,000 5 . . . . . . . . . 103 10.; 
50,000 M. & N. 6 ........... 1115 110 

1,500.000 . . . . . . . . 5 ........... 105 
1,500,000 

1

111. & N. 5 1929 110 
1,750,1100 .J. & D 5 19i2 106¼ 
1,250,000 M. &: S. 6 19111 105 
2.000.000 .• 5 1\111 111 

110½ 
106¼ 
106 
11~ 

\VASIIJN(.TON STOCJ{!ii, AND BONUS.-Correctecl by CRANE PARRIS & 
Co, Bankers, 13-H F Street, N. W., Washington, D. C., Sept. 19. Stock quota­
tions are prtces per share. 

I> :a Date 
Company. Par. Capttal. Period. t5 or Biel. Ask'd 

----------- ---l·----1----~-I~----- _ 
STOCKS. ---::-1 

WaRh'ton&Georgetown R.R. 50 /\00,ooo Q. F. ... 1863 310 
Metropolltan R.R............ 50 750,000 ""· J. 

1
• • • 1864 96 10~ 

Cotumbla R. R............... 50 400,000 Q. M.

1

... 1870 58 &:i 
Capitol & North O St. R. H... 50 600,000 Q J 1875 33 40 
.Ecktngton & Soldiers' Home. 50 352,000 .' .. : .. ·.. : : : . . . . . . . . . . . . . . . . 40 
Georgetown & Tenallytown.. 50 200,000 .. .. .. .. . .• .. ... ... . . . .. .. . 50 

~?;:il~~kR~R~::::::::::::: ig~ fgk;;gg 1:::::::: ::: ::::::::::: ~~~ ... :::::: 

Date Amount 
F.ONDS. or out-

Issue stancllng. _____________ , 
Wasntngton & Georgetown .. 1883 500,000 

do. cto. convert. '83-'91 3.00l',000 
Ecklngton & Soldiers• Home. 150,000 
eapltol & North O St, R. R ... 1921 240,000 
Metropolitan R. It. convert ... 1901 200,00() 
Anacostla It. R ............... ...... 200,000 

Inter­
est 

Paid. 

J. &J. 
J. &,J. 

6 
6 

J. &: D. 6 
J. &J. 5 
J. &J. 6 
A.&O. 6 

Prtnclpal 
Due. Biel. Ask'cl 

--
189'.i-19'23 101 ...... 
1899-1929 130 ······ 1896-1911 101 ...... 

1921 100 ...... 
1901 110 ...... 

1\101-1931 . ... ...... 

JtOCUEt-;'l'l•:H. HIJJrfr,\1,0, PA'l'fr.Jtti,ON ANU NE \ VAH I{ !-!1'0 C l{M 
AN I) HON HM.-Corrcctl'cl by R:. w. CUl(K & Co., Ia\/ so. Fourth Ht. ( IIUllllt 
llullcllng), Phllactelphla , Sept. l!J. 

company. . I Par. 

lto<'llcster ~i~~~rHy .... ... . I 100 
H111Talo (N.Y.) Hy ..... ·· ··· · ' I()() 
J>,ue1s ,n (N. J.l Ity........ 100 
Newark (N .J.) Pai-iS. Hy . . . 100 
1;01mnb11s (0. ) 8t. tty....... 100 

Ca pital. 

li ,000,000 
fi.000,0110 
l,2/i0,000 
tl,000,000 
:J,()(J0,000 

~ 

:a 
Pe riod. ~ 

Date 
or 

Issue. 
Hid ABl,'ct 

-- ------ - _____ , __ --
Date Amo1mt 

BONDS. or Out 
Issue s tanding. 

I nt,er­
es t 

Paid. 
Bid Ask'cl 

--- - ---- ------ --- - --------
Itoclwsrn (:'-l.Y) Ity . ..... ·· I 1890 :i,000,000 

1 

A & O r, 
B•ill'alo (N.Y) tty.......... . 1891 5,000.000 F & A ii 
Paterson (N. ,J) Ry •...... ,. 1891 850,000 J & 1> 6 
:-.Pwark ( N. J.) Pass. Ry". I l'l\10 16,000 000 I J & J " 
ColumbmqO.) St. Hy ....... I 1892 2,600,000 J & J !i. 

19:JO 
19.ll 
1!131 
11!30 
rna2 

9,1 !16 
97½ ... .. . 
!JO I 100 !JO 9'.! 
94 !fl½ 

CJ,EVEl,ANU STOCK:-!.-Correctecl by V,. J . llA n :s & SO NS, Bankers, Clcve­
lancl, o., sept. 19. Stock quotatl'lns are prtces per share. 

company. 

~ 
:a 

Par. Capital. Period. "' 
Date 

or 
Issue. 

Biel. A.sk'cl 
~ 
~ 

------------1--- - - - ------ ---
STOCKS. 

Broactwiiy & Newburgh R.R.. 100 
B"ooklyn St. lt. R ............. 100 
Cleveland City Cable, common 100} 

" " pre! 'd . . 100 
East Cleveland R. R.. . . . .. . .. . 100 
Woodlawn Ave. & West Side. 100 

1,000,000 ........ . ... 1 .. . ... ... .. 106 
310,000 . ... . .. :l I .... . ...... !'If, 

4,000,000 : : : : : : : : . : : .1 : : : : : : : : : : : ti½ 
2,noo,000 Quart. 2 ....••..... l'i2 
1,100,000 Quart. 1½

1 
......... ,. 135 

Financial. 

llC 
175 
25 

105 
17.5 
140 

THE stockholders of the Metropolitan Traction Co., of New Yo rk, 
voted last month to increase the capital stock to $30,000,000. 

$ $ $ 
THE Gloucester (Mass.) Street Railway Co. have declared a divi­

dend of $3 per share to stockholders of September 2-1, payable on and 
atter date. 

$ $ $ 
THE Columbus (0.) Street Railway system for the month of 

August shows receipts $45,949.83 as compared with $33,895.63, during 
the same month in 1891. 

$ $ $ 

THE gross earnings reported for the Rochester (N. Y.) Street 
Railway Co. during August are, $69,676, as compared with $58,337 in 
the same month last year. 

$ $ $ 
THE earnings of the Buffalo (N. Y.) Street Railway Co. for the 

month of August are reported as $125,364, as compared with $86,793 
for the same month last year. 

$ $ $ 
IT is announced that the Newton (Mass.) Street Railway Co. will 

pay a dividend of 2 per cent., September 30, to stock of September 25, 
making 7 per cent. thus far this year. 

$ $ $ 
THE New York State Railroad Commission has granted the applica­

tion of the Brooklyn City Railroad for permission to increase their 
capital stock from $6,000,000 to $12,000,000. 

$ $ $ 
THE Helena (Mont.) Rapid Transit Co. by resolution of the board 

of directors have given an option to R. S. Vivian, of Kansas City, to 
sell $375,000 in bonds of the company for ninety cents on the dollar. 

$ $ $ 
THE State Board of Railroad Commissioners have approved of 

the increase from $120,000 to $350,000 of the capital stock of the Caya­
dutta Electric Railway Co., which runs from Fonda to Gloversville, 
N. Y. 

$ $ $ 
THE stockholders of the Lake Street (Chicago) Elevated Railway 

Co. recently held a meeting to ratify the reorganization of the com­
pany. Over So per cent. of the stock was represented. It is intended 
10 issue $10,000,000 bonds to complete the work. 

$ $ $ 
THF. negotiations which have so long been pending for the sale of 

the Troy (N. Y.) & Lansing burgh Railroad to a· syndicate were con­
summated last month. The purchasers are Clark, Dodge & Co., of 
New York, and the price paid was $112. 50 for each $50 share. 

$ $ $ 

THE gross earnings during August for the Baltimore (Md.) Trac­
tion Co. are given as $65,047, an increase of $8,002 over those of the 
corresponding period last year. The maximum receipts .in any one 
day in the month was on August 30, when $2,635 was taken 10. 

$ $ $ 
THE report of the Lake Charles (La.) Street Railway Co., for the 

year ending July 31, 1892, shows cost of road $9,~78; earnings from 
December 17, 1891, $3,9r3.11 ; cost of operat10n, $3,013.59; net 
earnings, $899. 52, of which $.-1-78.61 bas been used toward constructio n . 
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THE Newark Passenger Railway system of the New Jersey Trac­
tion Co. shows gross receipts for August $102,491.47, as compared with 
$91,653.67 last year. The gross returns since January I have been 
$793,024.80, as compared with $665,900.15 in the same eight months 
of 1891, an increase of $127,124.65. 

$ $ $ 
THE gross earnings of the North Chicago (Ill.) Traction Co. for 

August were $246,132, a gain of $25,888 over the corresponding month 
last year. The aggregate receipts for the other months since January 
I (omitting one day, the receipts of which are not at hand) are $1,-
392 IOJ as against $1,227,486 for the corresponding period of last year. 

$ $ $ 
BALTIMORE {Md.) Traction stock has been advancing steadily in 

price since the starting of the cable last month, the price quoted 
September 18 being 26½, The gross earnings for the first ten days 
in September were $26,578, with maximum receipts during one day of 
$3,215. During the same period in 1891 the gross earnings were $19,-
337, and maximum receipts $2,162. 

$ $ $ 
T1rn Citizens' Street Railroad Co., Indianapolis, Ind., have 

recorded a mortgage to the Illinois Trust & Savings Bank of Chicago 
and Stoughten J. Fletcher, trustees, for $800,000, divided into Soo 
bonds of $1,000 each, drawing 6 per cent. interest. Of this amount 
$500,000 is to be used in refunding the existing indebtedness of the 
company and $300,000 to be expended in prosecuting general improve­
ments. 

$ 
THE Pittsburgh (Pa.) Traction Co. show rect:ipts for the month of 

August of $63,952. During the same month last year the receipts were 
$26,232. It shculd be stated, however, that the mileage of the line is 
different, and that three cent fares were in force in August, 1891, so 
that a fair comparison of the business done is not shown by the above 
figures. The day of largest traffic in 1892 was the 27th of the month, 
in 1891 the 30th. 

$ 
THE Atlantic Avenue Railroad Co. show in their annual report for 

the year ending June 30, gross earnings from operation $777,658 ; 
less operating expenses, $700,640 ; net earnings from operation , $77,-
018 ; income from other sources, $111,440 ; gross income. $188,459 ; 
deductions for taxes and interest, $133,983; net income, $54,475; divi­
dend, 6 per cent. on capital, $68,794; deficit for the year, $14,319; 
total surplus at end of year, $147,700. The amount expended by the 
company during the year for betterments was $826,691, of which 
amount $806,041 was spent on the road and $20,650 in additional 
equipment. 

$ 
THE management of the \,Vest & South Towns Street Railway Co., 

of Chicago, have awarded contracts for track construction, and have 
authorized the sale of half the bond issue of the company. The total issue 
consists of $500,000 of first mortgage, 6 per cer.t., gold bonds, payable 
in 1912, or redeemable after 1902 at 105 and interest. The charter of 
the company ailows five kinds of motive power as follows: " The cars 
to be used on said railway may be operated by animal or cable powu, 
electric,compressed air or gas motors, provided if overhead wires are 
used, the main electrical feeders shall be placed underground,and connec­
tions to the trolley wire shall be made through hollow iron pipes." The 
company also have the right to operate cars over tracks not owned by 
it "upon such terms and conditions, oy lease or contract, as may be 
agreed upon between the companies owning such respective tracks, or 
toherwise not in conflict with any of the conditions of this ordinance or 
the general. ordinances of the city." 

$ $ $ 

THE street railway companies in which Philadelphia capital is 
largely invested, says the Daily {Phila.) Stockholder, continue to report 
handsome increases in their earnings. The statements of some of them 
are remarkable in one feature, namely, that large gross earnings are 
reported with heavy decreases in the operating expenses. This is true 
particularly with the Columbus Street Railway Co., whose August op­
erations show a gain of $12,686 in the gross receipts, and a decrease of 
$9,797 in the operating charges. The figures of the month, together 
with those of August, 1892, are appended : 

1892. 1891. 
Gross earnings ......... $46,584.20 $33,897.88 
Operating expenses..... 22,220.69 32,017.87 

Inc. $12,686.32 
Dec. q,797.18 

Net earnings ......... $24,363.51 $1,880.01 Inc. $22,483.50 
The Newark system, another system in which Philadelphians are 

largely interested, shows net earnings for July of $5,518.54. The op­
erations for the month, as compared with the same month last year, 
5how as follows: 

1892. 1891. 
Gross earnings ......... $107,430.21 $98,207.35 Inc. $9,222.86 
Operating expenses ..... 67,847.71 64,142.39 Inc. 3,705.32 

Net earnings ......... $39,582.50 $36,063.96 Inc. $5,518.54 
The net earnings of the Rochester company for July are given at 

$34,786, an increase of $14,120. The figures of the month's operations 
follow: 

1892. 
Gross earnings ........•......... $67,201 
Operating expenses.............. 32,415 

Net earnings .................. $34,785 

1891. 
$58,146 

37,480 

$20,666 

Inc. $9,055 
Dec. 5,065 

Inc. $14, I 20 

The Buffalo company show a net gain of $ 14,753 for July. The 
other figures follow : 

1892. 
Gross earnings ................ $1 16.410 
Operating expenses............ 63,239 

Net earnings................ $53,171 

1891. 
$93,03 5 

54,617 

$38,417 

Inc. $ 23,374 
Inc. 8,621 

Inc. $14,753 

T h e \V orh:s of the American Engine Co. 

The factory of the Ame rican Eng ine Co. is located at Bound Brook, 
N. J., thirty-one miles from Ne w York C ity, on th e line of the New 
Jersey Central Railroad, and the follo wing interesting statements given 
in the Bound Brook Chronirle will g ive a n idea of the extent of the 
work now being carried on there. 

The raw materials used in the ma nufacture of high speed engines, 
including pig and scrap iron , coal, coke, mould ing sand, etc., are run 
into the yards by means of swi tches fr om the railroad and unloaded di­
rectly into bins arranged alongside of the found ry which is equipped 

PFEIFFER & PRONICK, 
SCHERMERHORN BUILDING, 

6 ""vv"all S t r eet. NE""vv" YOEK_ 

STREET RAILWAY SECURITIES 
BOUUHT AND SOLD ON COM.MISSION. C ORRESPONDENCE SOLICITED. 

RICHARD D. FISHER. WM. CHECKLEY SHAW 

FISHER tc SHAW, 
4 South Calvert Street, 

B.A.LTJ:J:v.COEE. J:v.CD_ 

TOTAL ISSUES OF STREET R AILWAY B ONDS PURCHASED. 

Corres1>0111lence Inv ited, 

-W-E PURCHASE 

Total Issues of Street Railway Bonds. 
CORRESPONDENCE INVITED. 

li. W. HARRIS & CO., 
BHNK6RS, 

163 Dearborn Street Chicago, 
15 Wall St. , New York. 70 State St., Boston. 

GORRESPONDENGE OR INVESTIGATION 
S OLICITED 

From l\Ianuracturers or Capitalists for arrangements to either manuracture the 
most durable, efficient and economical Electric Railway Car Truck, or to 
•·place" the patents on royalty, stock company or sale. 

The Ellery Radial Car Truck Is the very best Electric Car Truck ror Electric 
Railways. 

Small_model on successful exhibition. 
Applications ror patents alolwed. 
Inventor will advance no preliminary expenses to "promoter" or "company.' 
send for Illustrated description. 

R. L. ELLERY, Taunton, Mass. 
F . -VV. FRIIS~ 

NATIONAL RAILROAD DETECTIVE AGENCY, 
Ofli c-e, U73 Hrond St., Newnrl,, N. J, 

R esid e nce, 7 4 !"I, 7th St. 
Trustworthy and experienced male and remale operators sent to any part 

or the country for a reasonable charge. Sattsractory results guaranteed. For 
terms and references, address to headquarters. 

PATENTS TRADE-MARKS, 
CAVEATS, 

COPYRICHTS, 
send moclel or sketch ro r free advice as to patentabllty. Full lntor­

matlon in my fl tty page book, FREE. Address 

SAlllL. C. FITZGERALD, Atty., 1003 F. St., Wasltington, n. C. 
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with a twenty ton traveling crane a nd o the r facilitie s for handling 
heavy weights. From the foundry to the machine shop is but a ste p, and 
this latte r department is especially comple te in a ll particula rs. A ten 
ton traveling crane, five horizontal and three ve rtical boring mills , 
capable of d oing work of large dime nsions , half a doz en Bro wn & Sharpe 
universal grinders and milling machines ,s ixty or more lathe s , upright and 
radial drills, numerous jigs and special tools a ll from standard make rs 
make up the equipment of this depa rtme nt. 

Engines can be seen here in various s tages of construction, and 
from eight to 150 H. r. Being o f high speed, they a re chiefly designed 
for:running electric dynamos, steam yachts, e tc., although they can, of 
course, be used wherever power is needed . Adjoining is the black­
s mith shop with annealing ovens, cutting a nd punching machines, 
etc. On the south, and connected with the shops a lready mentioned are 
three other buildings ; one is a carpente r sho p, anothe r is used for 
storage of patterns, while the third is a ge neral storage room for all 
sorts of stock, such as steel, bar iron, nuts , bolts, hardware, belting, 
pulleys, hangers, etc. The electric light and powe r plant consists of 
three dynamos, one for running the cranes in the foundry and machine 
shop, and two others for lighting the sho ps and adjacent village. 

Protection against fire is carefully provided for by a complete sprinkler 
system which exists throughout the entire plant, including store houses, 
pattern room and offices, and which is supplemented, as an additional 
precaution, by hydrants and a large fire pump located where they are 

SPECIAL NOTICES. 
FOR SALE. 

F Oi{ SALE.-<lO twelve-foot cars, one-end type, with one rare box; in rair 
order. Gauge 4 ft. 8¼ in. For an parttcu1ars apply to METROPOLITAN 

RAILROAD co., Wasbtngton, D. C. 

HELP WANTED. 

'IIT ANTED.-An additional belting salesman this fail. Young, energetic, 
VV capable man to represent standard goods in New York or New Jersey. 

EN<JINEERING EQUIPMENT co., 143 Liberty St, New York. 
I 

"'( IT ANTED-A practical business man who Is thoroughly familiar with the 
VV manufacture or Street cars, and competent to assume the acuve busi­

ness management or a large Car Manufacturing Company already estabiisbed. 
Must be able to invest $25,000 or more in the business. To the right party tuis 
()pportunity is a most ravorable one, as the prospects for the development or a 
large business are excellent. Full particulars and information will be furnished. 
Address" f'AR COMPANY," care :STREET RAILWAY JOURNAi,, New York. It. 

POSITIONS WANTED. 

'IIT ANTED.-By a Practical Man, position with Street R<lilway Company 
VV as Superintendent or Manager. Have had experience with Electric 

Steam ~lotor and llorse Lines. Satisfactory references as to ability and char­
acter in the construction, operation or Street Railways and Surburban Lines. 
Address, ,, STREET RAILWAY," 6,608 Evans Ave., Chicago, Iii. 

'IIT ANTED-A position as chief engineer by a thoroughly competent man 
VV who undentands doing an repairs, and also understands repairing and 

managing railway generators and motors, having had charge or the assembling 
and testing those machines in the Thomson-Houston works; also understands 
wiring and repairing cars. can take entire charge of mechanical department 
or power house and ~ tat ion. Can turnish the best of city reference in Brooklyn 
and New York. Have nrst-class papers from both cities. Address ECONOMICAL, 
STREET RAILWAY JOURNAL. 

WANTED TO PURCHASE. 

'IITANTED to Purchase Entire Issue or Good Street Railway Bonds. Cor­
VV respondence solicited. Address, v. I. HASKELL, 39 Dey St., N. Y. City 

FOR SALE-CARS. 
84 Cross Seat Open cars, gauge 4 ft. 8½' ins., 30 of wllich seat 50, 3t ~eat 40, 

and ~ seat 32 passengers each. Cars are in good condition-some are nearly 
new, We are seil1ng on account or change of motive power. Apply to the office 
or the 3d Ave. R.R. Co., 65th St., and 3d Ave., :New York City. It. 

FOR SALE-FRANCHISE. 

RUN, In a To,vn , ,f about 20,000 l'eo1>lc, which is growiol{ rapidly. 

THE SYSTEM IS WELL LAID OUT, nod EQUIPlUENT IS FlRST­
Cl,ASS. The O"ner will SELL PART, ur E111TIRE INTERE~T, on 
EASY TER!US, his object being, tn be released trom the care of 
management. No other Elf'ctrical l<'raochise exists, and there is room 
for conslderable cxtem,ion of business. ~ Am,wers will not be con­
sidered unless accompanied ,vilh satbhu•tory business references. when 
fulle11t Investigation can be had. About $25,000 wil( be required. 

Address, "ELECTRIC RAILWAY.,'' 

FOB S~L::EL 

12r, tons second-hand 3R lb stee l tram rails, in excellent condition. 
JOO tons second-l!and 2~ it> steel 'I' rails, but little usccJ. 
JOO tons 38 lb steel girder rail, excellent concJltton. 

D. E. GARRISON & CO., - 219 N. 4th St,, St, Louis, Mo, 

FOR SALE CHEAP. 
FORTY (40) OPEN AND FORTY (40) BOX (12 FOOT BOfiTAiL) CARS, with 

rare box in each. Ali in good orcler. Gauge 4 rt. JO in. 
For run particulars write to 

JAMES CAMPBELL, 307 Pine St. , St. Louis, Mo, 

FOB S..A.LE _ 
A STREET RAILWAY AT PRESENT OPERATED UY l! OHBE:S. TRACK­

AGE 3¾ MILES, OF WRICH 2 MILES AH!~ LAID WITH 
50½ LB. GIRDER HAIL BONDED FOH 

ELECTRIC SER VICE. 
Address 

.A. BAU.l\IAN~ Lanc aster, Ohio. 

FOB S.A.LE_ 

CARS The Houston, West St. & Pavonia Ferry R. R. Co. , 
CoR. 7TH AvE. & 50TH ST., N EW Y ORK, 

Have for Sale 14 and lH-foot Sf'coml-Hand Box VarM, in ( :ood Unn­
ning Order.-Gange, ,t feet, 8½ inrhes. APPLY AT THE OFFICI!, 

7r.t SEVENTH AVE., N. Y . Vl'l'Y. 

FOBS.A.LE. 

RE LAYING RAILS FOR SALE CHEAP for 
- Immediate Delivery. -

800 Tons 
1200 " 
400 " 
150 " 

35-lb. Iron Tee with Fastenings. 
28-lb. " " " 
48-lb. " " " 
52-lb. Johnson Steel Girder Rails. 

~ Always in the Market tor 
OLD RAILW.lY MATERIAL AND SCRAP, 

L. K. HIRSCH, 
549 ROOKERY BUILDING, CHICAGO. 

:F"C>Fl. Ei.A.I...E]. 

Electric Cars, 
BOTH OPEN AND CLOSED. 

QUICK DELIVERY AND AT LOWE~T PRICES AND ON LON(~ 

TI!UE. THEY ARE REAL BARGAINS. 

For Particulars write to 

NEW YORK EQUIPMENT CO., 
15 "Wall Street"' NE"'\7\T YORii:"~ 

J, H. & D. LAKE CO., HORNELLSVILLE, N. Y. 
MA ND'FACTURERS OF 

AND 

Cut , ~ff Cou~lings. 
The Simplest. Strongest and Best CLUTCH PllLLEY made . . Adapted to 

light or heavy work, stopping and starting m'lch1nes easily ana quickly with­
out jar. Write for Illustrated Circular. 

M IC A
FOR ALL ELECTRIC INSULATING PURPOSES 

EAST INDIA MIGA 
IS THE BEST OH THE MARKET, 

I SELL NO OTHER! 

SEND FOR SAMPLES AND QUOTATIONS, 

A. O. SCHOONMAKER, 
Care Street Railway Journal, New York. 158 WILLIAM STREET, NEW YORK . 
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easily accessible. Tramways are arranged around the sh~ps, running 
from one department to the other, with turntables, cars, etc., the cars 
having roller bea rings, and being capable of carrying enormous loads 
with ease, and needing only one operative to hanJ!e them. 

In regard to rai lroad facilities the company are exceedingly fort u­
nate, as they have ranged about them the Port Reading Railroad on one 
side, th e Lehigh Valley, Philadelphia & Reacing, and the Je rsey 
Central on the other, with intercommunicating switches, so that 
transfers can be made wi th convenience and dispatch. 

The president of the company is Hon. Ray V. Pierce, and the gen· 
era! manager Mr. Elmer S. Smith. 

Dedica tion of the World's Fa ir Buildings. 

The dedication of the buildings of the World's Columbia n Exposi­
tion at Chicago, will occur October 20, 21 and 22, and the fo llo wing 
programme of the dedicatory ex_ercises connected the rewith has been 
decided upon: 

On the evening- of Wednesday October 19. a grand reception will 
be tendered the President of the United States, his cabinet a nd other 
distinguished guests at the Auditorium. After t he close o f t he cere­
monies on this and each of the three succeeding evenings, the re will be 
magnificent pyrotechnic display5. 

Thunday, October Tw,ntieth, the first day, will witness a n impos· 
ing procession indicative of peace, content ment a nd p ros· 
perity, participated in by civic organizations, which will be revie wed 
by the President of the United States, his cabinet, membe rs of Con· 
gre5s and other honored guests. In the eveni ng, a t Jackson Park, 
amid many electric lights and other displays, a wate r pagea nt ," The 
Procession of the Centuries", will mo \·e through the canals of the F xpo • 
sition grounds, illustrating some of the great facts of h isto ry connected 
with the discovery of A merica. 

FridaJ', October Twen(l'•Jirst. O n th is day the President of the 
United States and other d is tiQguished offi cial guests will proceed to th e 
:'llanufacture and Liberal A rts Building, in wh ich the ded ica tor y exer­
dses will be held. 

At one o'clock in the afternoon in this build ing the ded icatory 
programme will be carried out unde r the d irect ion of the Direct or. 
General. It will consist of the read ing of an a ppropria te ode, re po r t of 
1he Director- Ge nera l to the World's Columbian Commission. prese nta­
tion of t he build ings fo r dedicat ion to the Preside nt of the United 
States a nd the ir dedicati on by him, and orati ons by Wm. C . P . B reck­
inridge, of K en tucky,and Chau ncey M. Depew of N ew York. A t the 
close of this progra mme a special electric and pyrotechn ic d ispla y 
will be give n. 

S.1turday , Odober T wenty-Second. On this day, a se r ies of milita ry 
manceuvres a nd parades will constitu te the main portion of the day's 
programme. In the evening a ttractive and appro pria te ce lebrations 
will be prov ided, foll o wed by a magnificent d isplay o f firewor ks. 

Insullac. 

A new compound, with the above name , has rece r.tly been put on 
the m arket as .a substitute for shellac, which, heretofore, has been the 
only practica l agent for effective work in coil and armature winding 
and in the multitudinous applications where insulation resistance and 
waterproofing is required. 

The manufacturers, the Massachusetts Chemical Co., of Boston, 
claim for the new compound, which is an alcohol \·arnish, an insula­
tion resistance nearly four times greater than that of the best grain 
a lcholic shellacs. The Masr.achusetts Electrical Engineering Co is 
the authority by which this superio rity is established. 

"Insullac" varnish is of a beautiful transparent amber color, but 
to suit the public taste the manufacturers will produce it in any desired 
color. Its appearance when applied, method o f a pplication and rapid 
drying qua lities are identical with those of shellac. 

A careful analysis of the new compound, by Professor Babcock, 
shows no traces of any acids injurious to any materials to which it 
may be applied, or any constituents in any way injurious to the health 
of workmen. 

Great Hailrnad Traveling. 

"I ha ppened to take the 10:30 A. M. train the other day, from 
Chicago , on th e Lake Shore and N. Y. Central, and thought the entire 
trip would be a bore," said Geo. W. Ledere r to a DRAMATIC T1111Es 
repo rter. " But imagine my surprise, when I found upon entering the 
train. ajac·simil<' of their fam ous Chicago limited, and positively the 
same comfo rt, convenience and equipment which I h:we so often en­
joyed on the latter. I arrived in New York City at 2:10 the next day, 
the tra in being on time to the minute, and had sufficient time left that 
day to transact a great dea l of very important business. I shall retu.rn 
again to Chicago on the ve ry same train, ao;;it leaves here at r.55 P. 111., 
a nd gives me a good half day to settle up my unfinished business."-
1Vew Y ork D ramatic Times. 

The 10 :30 A. 111. train to which Mr. Lede rer refers, is the popular 
" Chicago and Boston Special,"' the latest addition to the train service 
o f the Lake Shore & Michigan Southern R'y. The equipment, which 
is of Wag ner build, consists of two Vestibule Sleeping Cars, one Vesti­
bule Buffet Smoking and Library Car, runnin~ through to Boston, 
a rriving at 3:..J.o P. M. next day; one Vestibule Sleeper through to New 
York, a rriving a t 2:1 0 P, 111.; a vestibule Dining Car, Chicago tu Cleve­
la nd, a nd Utica to Boston, and day Coach, Chicago to Buffalo, and 
Buffalo to Boston. 

The train leaves daily from Van Buren Street Station at the hour 
named a bove , a nd is the greatest favorite with business men and 
tourists, as by it not only are the cities on the B. & A. R. R. reached 
ea rly in the a fternoon, but the Atlantic Coast resorts are reached before 
da rk . 

RAILWAY FEEDER-WIRES 
Experience has demonstrated the necessity for the 

BEST INSULATION on Feeder 'W"ires. 

THE BEST IS NOT TOO COOD. 

SEND FOR ESTIMATES TO 

SIMPLEX ELECTRICAL co. 
.A. tla:n. tic :Sosto:n.., 

GEORGE CUTTER, 
..., 

Western Selling Agent, THE ROOKERY, CHICAGO. 
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~"'e Street Railway Journal. 

ORIGIN AND BENEFITS 

OF THE 

AMERICAN STREET RAILWAY ASSOCIATION. 

~1 I E American Street Railway Association, whose 
\!J..., tenth a nniversary and eleventh meeting we greet 

and celebrate, was born December 13, 1882, at 
Bos t on, where liberty itself had its birth, and was of good 
stock , inheriting a spirit of fraternity and continental 
unity. The times were those of great political, scientific, 
educational and mechanical activity, and questions of 
material progress occupied the minds of our people 
when, fortunate ly, a few railway men, being mindful of 
their duties and responsibilities in regard to their par­
ticular calling, undertook to bring the street railway 
business into line with the march of progress which 
c haracterized so many other industries. 

What can we do to unite a distracted class? What 
to unify discordant elements? \Vhat t o calm the tempest 
of personal and sectional passions a nd jealousies? \ Vhat 
to cultivate a spi rit of fraternity among the members of 
the same calling? How to promote technical knowledge, 
and provide for an interchange of experience in all matters 
relating to the construction, equipment and management 
of street railways, to the end that the best service may be 
obtained at the least possible cost? 

Important quest ions for statesmen even; how well they 
were answered by these men who made no pretence to 
statesmanship the subsequent history of the Association 
strikingly shows, for they seemed to realize that the per­
manent success of the Association depended very much 
upon the auspices attending its establishment and the 
character of the organic laws which it should adopt. 

The gentle m en m ost active in the formation of this 
Association and to w hom the entire fraternity owes a debt 
of gratitude were: D. F. L ongstreet, Providence, R. I.; 
H. 11. Littell, Louisville, Ky.; Henry M. Watson, Buffalo, 
N. Y.; *Walter A. Jones, Brooklyn, N. Y.; Thomas Lowry, 
Minneapolis, Minn.; J. E. Rugg, Boston, Mass.; Moody 
Merrill, Boston, Mass. ; Charles Cleminsha w, Troy, N . Y.; 
William J. Richardson, Brooklyn, N. Y.; Julius S. Walsh, 
St. Louis, Mo.; T. H. Robillard, Montreal, Canada; Abner 
C. Goodell, Salem, Mass.; Tom L. J ohnson, Indianapolis, 
Ind.; *Calvin A. Richards, Boston, Mass.; \Vm. H. Haz-

*Deceased. 

zard, Brooklyn, N. Y.; George B. Ker per, Cincinnati, 0.; 
C harles H athaway, Cleveland, 0.; C. C. \Vood worth, 
Rochester, N. Y,; Frank de H . R ob ison, Cleveland, 0. 

The call for the first meeting o f what was then styled 
an Association was from the pen of II. H. Littell, and was 
dated from Louisville, Ky., November 8, 1882, and the 
preliminary mee ting was h eld at Young's H otel, Boston, 
December 12, 1882 , when Mr. Littell called the meeting 
to o rder, and the H on. Moody Merrill was unani­
mously elected chairman. Afte r an address by the chair­
m a n a nd the appointment of a committee to draft a co n­
stitution and by-laws, of which :Mr. Charles Cleminshaw 
was chairman, an adjourn ment was ta ken until eleven 
o'c lock, D ece mber 13, when the report o f the committee 
was read by the secretary, Mr. \V illiam J. Richardson, 
and a permanent o rganization under the name and title 
of the American Street Railway Association was per­
fected. 

The details of this m eeting, a nd of all subsequent 
meetings, in fact, a co mplete history of the Association 
was given in the October, 1889, issue of the STREET RAIL­
WAY JOURNAL, and in o ur S ouvenir edition of last year, so 
that it is not necessary to repeat it in this connection, but 
we give below extracts from the proceedings of the differ­
ent conventions, which will indicate the character of the 
work a nd show by what stages the street railway systems 
have reached their present e ffici ency; but first we will 
briefly review the work and note the benefits and duties 
that come to the membership as an incentive to still 
higher efforts, and as a means of calling the atten t ion of 
such street railway companies as have not yet become 
members of the organization to its objects and aims. 

BENEFITS. 

The eminent success which has attended the organiz­
ation and operation of the Association is the source of 
mutual congratulation among all the friends of urban 
transit both at home and abroad. To its direct agency 
and the influence of its proceedings, diffused through the 
medium of the STREET RAILWAY JouRNAL, more, no doubt, 
than to any other cause, are due the marvelous improve-



THE STREET RAILWAY JOURNAL SOUVENIR 

ment of street railways in all their relations, the rapid 
intellectual and social elevation of managing directors as a 
class, and the universal awakening of public interest in all 
that concerns the installation, operation and maintenance 
of this important industry, even calling for a still better 
and higher order of service. Although this Association 
has accomplished great good, it is destined to exert a sti ll 
broader and more beneficial influence, a statement to which 
any wise observer, who will briefly scan its history and note 
the successive steps of its advancement, will assent. 

Only ten years since its first meeting, at which not a 
single street railway line operated by mechanical traction 
was represented! Cable lines, however, had been in opera­
tion for some time in San Francisco and.were being intro­
duced in Chicago, but electricity, as a motive powe1·, was 
not mentioned. Then there were only 3,000 miles of street 
railway track, all told, in this country; now there are 
over 5,000 miles operated electrically. 

The Association may be rega1·ded as a great interro-

who took part in the early meetings are still earnestly 
seeking light, but along higher lines. The same charac­
teristic will, doubtless, mark the subsequent history of the 
Association, for what we call our improved street railway 
systems are but the aggregate of the trial attempts of the 
past in practice to solve the rapid transit problem, which 
in its historic growth has take n on such forms and appli-

~ ,~-
.,..-2::..--r ' ~ 

, 

ances as conditions seemed 
to demand, and has yielded 
to such formative influ­
ences as the growth and 
changes in city life have 
required, and which it must 
continue to do as society 
and social conditions im ­
prove. Hence, then, there 
must continue to be an 
earnest groping after light 
and knowledge, and where 
this spirit is light will surely 

HOLLENDEN HOTEL-HEADQUARTERS OF THE AMERICAN STREH RAILWAY ASSOCIATION . 

gation point , for its proceedings have always been marked 
by an eager desire on the part of its members fo r definite 
information in regard to the practice of others in particu­
lar cases, and to the advantages and cost of mechanical 
traction. In the earlier meetings the questions related 
principally to the feed and care of horses, stables, track 
construction, track cleaning, registers, and how to make 
conductors honest. It is not claimed that all these ques­
tions have been definitely answered and a standard of 
practice established ; but many of them have been an -
swered, while others have become obsolete, and in the 
records all the best that has been thought and said to the 
world rega1·ding this industry has been preserved for the 
guidance of those who will come after. 

The later m eetings continue to be marked by the 
same spirit of inquiry, a nd we find often the same men 

co me, not of itself, but as the reward of toil, of effort, of 
wisdom, so that in time all the puzzling questions which 
confront the average manager will be satisfactorily solved. 

\Ve believe that the benefits which the Association is 
able to confer upon its members should be shared by the 
street railways of the whole country, and that the time 
has now co me when all companies should be gathered 
into this great educational brotherhood ; when the prac­
tical street railway m en in the North, the South, the East 
a nd the \Vest should unite in a general effort to promote 
the welfare of this industry in th e whole country, by con­
centrating the wisdom and power of experienced minds, 
a nd by distribution among all the accumulated experience 
o f a ll those who are devoting their energies, and contrib­
uting their mea ns and genius to advance the dignity, 
respectabi lity and e fficiency of this particular calling. 
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EXTHACTS FIWM TIIE PIWCEIWINGS OF TIIE DIFFEHEN'I' CONVENTIONS. 

First Annual Meeting, Boston, 1882. 

" You have come here from all parts of the country fo r the pur­
pose of forming a National Stree t Railwa y Associatio n. So me one 
may ask what interest in commo n, a ffecting the stree t railwa ys of the 
country, corporations local in their characte r ca n have , that would 
seem to call for an organization for their protec tion. I wo ulJ say 
that, probably, our Association is not to Le form ed so much to protect 
as to promote them. The stree t railways of this country have g rown 
so rapidly during the past ten years, and are s till g rowing with such 
rapidity, that an association of this character seems highly desirable. 
There are now organized and doing business in this country a nd 
Canada, .p S street railways. These co mpanies e mploy an army of 
al.Jout 35,000 men. They run 1 8 ,000 cars, which, with the hor~es a t­
tached, would make a solid line of cars reaching fro m Boston to 
Albany." 

* * * * 
"If there is any benefit to Le derived from this Association, the 

young companies, just starting in growing places, will profit Ly it more 
than the large companies. They will rece ive the I.Jene fit that may arise 
from a knowledge of the various inventions that will Le exhibited and 
discussed at our meetings, and from the experience of the older rail­
road men whom they may meet, representing the roads of the entire 
country. 

Second Annual Meeting, Chicago, 1883. 

-l<· * * * * ''And we face that last and greatest discovery of 
the century, the application of which bears more directly upon our 
immediate interests than any other, namely, electricity as a motive 
power. So long as purely I.Jrute strength and endurance enter so 
largely as a factor in our enterprise, there must ever be perplexing and 
annoying obstacles that the ingenuity of man will be taxed to over­
come. Any invention looking toward the abolition of these, thus sim­
plifying our methods of locomotion, will be eagerly welcomed and 
thoroughly discussed in our delil.Jerative councils. I see in the recent 
subjugation of the subtile and hitherto illusive force of electricity to 
the needs of man, boundless possibilities for the world's three greatest 
requisites for advancement-heat, light and motion. 

"The crude experiments already made with electricity as a motive 
power in propelling cars, in lieu of steam or horse power, clearly fore­
shadow the inevitable application of the new motor to our immediate 
interests." 

* * ... * * 
"Nothing tends to develop any particular locality so much as a 

well conducted street railroad. Along the course of its road will at all 
times be heard the sound of the hammer, indicating the erection of 
new domiciles, their builders being drawn hither by the superior in­
ducements offered for speedy and cheap transit. The street railroad 
car may well be called "the pour man's carriage." Under judicious 
and economical management, the rate of fare should be such that the 
burden will be light on the public, at the same time making the opera­
tion of a street railroad pay, to encourage enterprise in that direction. 

* * * * * 
"The rate of wages should be in all cases such an amount as to 

afford a fair support to the employed, and sufficient to induce men to 
be desirous of retaining their positions permanently. A high standard 
of educational qualifications is not required in the street railroad ser­
vice, but the better the company is equipped with men above the ordi­
nary laborer, conductors especially, the more it will prove to the advan­
tage of that company's interests. The conductor and driver deal 
directly as our agents with the public; and as they exhibit good ju<ig­
ment and discretion in their intercourse with people, so will be our 
commendation by the public, and consequent re muneration by 
increased business, resulting from the highest efficiency in the service. 
It is, therefore, for the best interests of a company to get the best class 
of labor that may be obtained for this work especially. The induce­
ment held out by some roads, of an increase of pay for long continued 
service, is a very judicious plan to insure faithful performance of duty . 
This plan wherever tried is highly spoken of by such roads as have 
adopted it." 

* * * * * 
"Too much care cannot be used in preparing the hoof for the 

shoe. The frog should never be cut ; the shell requires more or less 
cutting. The shoe should always be fitted to the foot, and not the foot 
to the shoe as is often done. 

* 
" I n shoei ng the horse, the workman should bea r in mind that he i~ 

pro tect ing the foot from the unnatural wear , a nd that it is only done 
fo r tha t purpose ; the refore, a ll pre judices as to opinions of how it 
shou ld Le do ne should be laid as ide. The ho rse commences li fe wi th 
sound fee t , I.Jut too many of t hem are ruined by unskillful shoe ing , a nd 
thus b ro ug ht to co mparative uselessness at a time of life whe n they 
should be in the prime of their power." 

Third Annual M eeting, N ew York, 1884. 

" The g raduated system of compensation works well with us he re, 
a nd ma kes 'st rikes' a n im possil.Jility. No hones t a nd int e llige nt 
la bo rer will 's trike' fo r higher wages when he kno ws that Ly serv ing 
th roug h a regular course he wi ll attain wha t he cannot poss il.Jl y g et 
anywhere e lse. 

" Furthe rmore, this sys tem furnishes us a re liable and trust wo rthy 
set of wo rkme n, because the longer they s tay the more effi cient they 
become in th (' di scha rge of thei r several d uties. Such a wage system 
secures to us stead y a nd punctua l men who perform their work more 
chee rfully because they know th at their value is acknowledged by the 
company which re munerates the m fo r their se rv ices with the highes t 
possible wages." 

* * * * 
" Mr. Pres ident , I thin k my frie nd is right; but , from my c~x per­

ie nce, I think it is necessa ry to keep up the moral sense of the com­
munity that ride in our cars. Tha t is the thing to which we ought to 
give mo re prominence. W e ca rry gentle men in ou r cars-gentlemen 
of a s apparent respec tability as you who si t before me-and who, 
while they would shrin k from the commission of the crime o f forgery, 
burglary or anything of that kind which would send the m tu state 
prison, yet do not shrink from robl.J ing you or me, and educat ing our 
conductors to be the most inferna l scoundrels outside the state prison." 

Fourth Annual Meeting, St. Louis , 1885. 

'' In co nclusion, your committee consider the a pplicat ion of elec­
tricity to the propulsio n of street ca rs as entire ly feasible. T he seven 
electric railways in Europe , besid es the tests in thi s country, p rove this 
to be true. It is now narrowed do wn s imply to a quest io n of dollars 
and cents, or comparative econo my with h orses, cable po we r , e tc. I n 
the crowded stree ts of the Ame rican cities no sys tem of ove rhead wire 
would be permitted by the municipal authori t ies. T he rails could not 
be used to carry the currents for obvious reasons . therefore a conduit 
system offers the only practical solution. The syste m of runn ing ca rs 
by accumulators can be a pplied with least t rou ble and less first cost, 
but at a great sacrifice of electricity. The result of two yea rs' working 
of the electric ra ilway at Zankerode, Prussia, showed that on ly 30 per 
cent. of the power of the steam e ng ine was a pplicable t o the propulsion 
of cars, but even this compa res fav o rably with the cable system." 

Fifth Annual Meeting, Cincinnati, 1886. 

"We commend, therefore, mutual street ra ilway insurance as 
worthy of earnest co nside ration as a means of red uci ng a cos tly depa rt­
ment of our business, and a t the same time of avoiding intensely an­
noying delays and difficulties in the adjustment of losses, when losses 
occur." 

* * * * * 
" Owing to the ingenuity of the government to unjustly tax and 

increase the burden of corporations, it behooves us to op pose by every 
honorable mea ns within our power furth er aggressions, which, though 
according to law , are thoroughly la wless in conception." 

* * * * * 
" This was brought a bout by an orga ni zati on called the Kn ights of 

Labor, a secret society which required absolute obedience to the man­
dates of the fe w who co ntrolled it. T he injusti ce of the orders that our 
e mployes were required to obey was in many cases admitted by them, 
but so powerful was the organ ization a t that time that no slavery could 
have been more abject, and, it would seem, more humiliat ing, than that 
to which the employes of the street railroads had become the willing 
subjects. The tyranny of the order was manifestly so un-A merican that 
the absolute power which it had shown at the outse t soon waned. Exceed­
ingly unwise, and even foolish action followed their first efforts , and , 
as the result, what little res pect the orde r had enlisted in the minds of 
the people was materially lessened by reason of its reckless d isregard 
of public convenience in the wholly unwa rranted sto~pa~e of the great 
business:of city transporta tion. " 
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Sixth Annual Meeting, Philadelphia, 1887. 

" To move a large number of cars, as for instance, upon the Third 
Avenue or Broadway lines in New York City, th e electrical conductor, 
whether overhead or underground, must be of great size, if the r.urrent 
is of low tension ; while, on the other hand, if a small or moderate 
sized conductor be used, the current must then be of dangerously high 
tension, and, of course, it would then be very difficult to avoid great 
loss of electricity from leakage." 

* * * * * 
"Without referring to the excessive first cost required for the 

expensive cable traction system, and comparing the first cost of the 
entire plant and equipment needed for a storage battery electric rail­
way, on which three cars will perform the service of four horse cars, 
with the first cost of the entire plant and equipment of a railway using 
horse power, it will be found that the advantage will, in most cases, 
be in favor of storage electricity." 

* * * * * 
"No electric or steam car, or any self propelled vehicle, will climb 

grades of more than 6 per cent. in slippery weather, with absolute cer­
tainty. If we go beyond 6 per cent., we must have some artificial adhe­
sion; we must introduce some rack on the road, or cables, which have 
a positive motion. Any one who attempts to guarantee a self pro­
pelled vehicle, whether propelled by steam or any other means, on 
grades of more than 7 per cent. will most certainly lose his reputation." 

Seventh Annual Meeting, Washington, 1888. 

" Looking from such a standpoint, we are impressed at once with 
the national importance of the vast interests here represented, a nd this 
feeling grows deeper and broader as we consider the financial relations 
of our calling with the millions involved ; the varied, useful and indis­
pensable relations it sustains to the well being of every person, in 
every city and every town of any importance in the whole land ; the 
mighty factor it has become in making or unmaking values in proper­
ties of all kinds ; and especially does this feeling become almost over­
whelming when we consider to what grand proportions this industry 
has grown during the lifetime of the youngest of our members." 

* * * * * 
"I think from my experience in the business, that there are just as 

smart men in the employ of the company on the cars as there are in 
the office; and, indeed, some of the most successful managers of rail­
road properties, street and steam, a re those who have come from the 
bottom round of the ladder and climbed by diligence to th e to p. I 
think, in fact, that the men know more about the profits of ou r busi­
ness, the expenses and the income, than we think for, and if a ll the 
profits of a company are not taken by the management, but by a 
small investment made in this way (reading rooms for conductors and 
drivers), or in some other proper manner a n interest is shown in the 
employes, I be lieve that very decided returns will come from such an 
investment." 

Eighth Annual Meeting, Minneapolis, 1889. 

''I wish to say in this connect ion, that I have been exclusively e n­
gaged in the street railway business for sixteen years, and I am fully 
convinced that con fiden ce begets confidence; good treatment secu res 
good treatment in return, and anything that the street railway mana­
ger can do to advance the interests of his e mployees will, in my judg­
ment, yield good results. There is more importance in the exc hange 
of a "good morning" between the employer and the e mploye than 
most men generally suppose. I have got such a set of men tha t to-day, 
in view of my last five years' experie nce, I would rather ta ke the 
money that is lost by drivers in making mistakes in change and in fall­
ing out of their pockets, than all that is kn ocked down on the road. I 
treat my men on all and every occasion as if they were my equals, and 
I believe I get better results from it." 

* * * * * 
"A young lady and a young gentleman, a tender young lady and 

a still more tender young- gentleman got upon the car, and they were 
nestled in one corner like two turtle doves. No one in the car noti ced 
them. They were exchanging the most endearing glances, and their 
hands were closely locked. They had been sitting in that way for 
some moments, when the young man suddenly started as if he had sat 
on a tack. He said: "My darling, I must let go your hand." She 
answered, "Why, pet, must you let go my hand?" He said, " I must; 
the fact is, there is a bug crawling down my back, and I cannot keep 
my thoughts on you and the bug a t the same time." 

* * * * * 
"There is one place, however, as all of you know who have had 

any business in court, and especially when opposed to a woman, where 

she stands pre-eminently above you. What chan ce to win a lawsuit 
has a man when he is o pposed to a woman? Did you ever see such a 
case trie:H Why, it does not make any difference what she says or 
what she does; the lawyer who cross examines her is put down at once 
as a brute, and it is a dangerous thing even to ask her .age. A man 
does not stand any more chance to win a lawsuit in that kind of a case 
than he does of going to Congress without lying or spending money." 

Ninth Annual Meeting, Buffalo, 1890. 

"To-day, the world over, and in this country more than any other, 
labor and ca pital, the former willingly and the latter under the lash, 
a re on a dead run for the same goal. And this goal, this consumma­
tion, igno re it as we may, call it what we will, disguise it as we please, 
is no other, in fact, than absolute state management; and state manage­
me nt is ne ither more nor less than state socialism of the German type." 

* * * * * 
"Conceding to you a great satisfaction in the consciousness of do­

ing work that benefits others, we of the technical press are also glad to 
state that we take great delight in our work, furnishing, as we do, a 
medium by which inventors and dealers can present their wares directly 
to the users, and by which a ll are regularly informed of the latest and 
best practice in a ll parts of the world. We can but feel some satisfac­
tion in our w,irk. and the more from the frequent evidences given 
both by the street railway companies and the advertisers of their 
appreciation of our work." 

Tenth Annual Meeting, Pittsburgh, 1891. 

"' Horse sense' counts for but little in this age of rapid transit. We 
old dogs have been obliged to learn new tricks, and without the usual 
privilege of se rving an a pprenticeship. Our stables are being con­
verted into power houses; the electrician has taken the place of the 
veterinary surgeon ; our drivers are being educated as motormen, and 
most of us have horse cars for sale. It is well for us that at such a 
time, when a th ousand unsettled questions perplex us, we can come 
together in this o rganization with the memories of nine other gather­
ings warm in our hearts, to exchange experiences, compare notes and 
give to each othe r helpful information. " 

* * * * * 
" Financially, the cable road shows a lo w ope-rating cost, less depre­

ciation a nd a high earning capaci ty, in other words, most favorable as 
a n investment. Pract ically , it ranks foremost in trustworthiness and 
complete independence of climatic conditions, moving its loads steadily 
through heat, cold, snow, frost or flood, so that, indeed, no disturb­
a nce short of an earthquake has any effect on its power to maintain a 
se rvi ce on which the public h:is learned to depend." 

* * * * * 
" I feel that the time has now come when some of the physical 

dimensions of electric cars may, with benefit to a ll, be standardized. 
As to h o w far such standardization should go, co mmittees of this Asso­
ciation can best determine. The guiding principle, it seems to me, should 
be this: That standardization of parts should be so directed as not to in­
terfere with the progress of invention. Bearing this in mind, may we 
not at this stage of deve lopme nt have a standard axle diameter for 
cars of a given weight? Also standard key weights for gears? And 
while the re is some uncertainty in my mind on this point, may we not 
have a standard gearing? It. of course, involves uniformity in the 
reduction ratio between speed of the armature and speed of the car. 
There is, however, no w no very great difference in this respect, and 
the possi bility of uniormity is at least worth considering." 

* * * * * 
"The occupation of th e poor car horse has almost entirely gone. 

He has been forced to seek other spheres of usefulness and toil. Per­
haps he has become a n agriculturist or, it may be, the motive power 
of the laborious cart ; but whatever his employment, I have no doubt, 
were we able to co mprehend his musings, we would often find him, in 
his restful hours, sad ly contemplating the marvelous change a few 
brief years have wrought. If he dreams, methinks he will sometimes 
in his restl <.>ss sleep hear the tinkling bell which once made music to 
his ear, and thus li ve ove r again, in imagery, the busy, toilsome days 
when weary and foo tso re he tramped our hard, uneven streets and 
faithfully dragged his hea vy load. If the re is anywhere in the myste­
rious beyond a happy pasture ground for the noblest of God's dumb 
a nimals, I ve rily believe that the patient, suffering and faithful service 
of the abused car horse will secure him an abundant entrance there­
into. In the meantime we bid an affectionate farewell to his :services, 
a nd gladly welco me th e pow er which the genius of man has harnessed 
for our use." 
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THE CLEVELAND CONVENTION. 

----~- * 
ELEVENTH AN.NUAt✓ ~IEETING OF THI~ AMEHICA.N sTJmwr HAIL-WAY ASSOCIATIOX. 

T HE ~oming Conventi o_n at Cleveland is an event in 
which every street railway man should take a deep 

interest, whether he is to be present at the m ee ting or not. 
If not able to be present, he can read th e report of the 
meeting, which will appear in the November issue of the 

* 
which give the men from widely separate localities an 
opportunity of becoming acquainted, and of gaining that 
confid e nce that comes of being a part of a great and 
powerful organization, to which one can look for support 
a nd sympathy in times of trouble and serious opposition, 

INTERIOR OF THE ARCADE. BUILDING. 

STREET RAILWAY JOURNAL, but will miss the inspiration 
and good cheer that an attendance at the meeting always 
gives. 

The advantages of a membership in the Association, 
and of being present at its annual gatherings, are in t oo 
many cases overlooked, and for this reason we will em­
phasize some of them with the hope of reaching those 
companies which have thus far remained indifferent to 
the benefaction and claims of the Association. Among 
the former there is nothing richer, nothing of deeper im­
port and more lasting value than the social features 

and of enriching those social bonds which will do much 
to encourage, ch eer and benefit in every way the toilsome 
lives to which most street railway men are bound, making 
them productive of more good work than they could 
otherwise accomplish. 

The meetings of the Association offer an opportunity 
for recreation, fun a nd amusement, as the latter are char­
acteristics of the proceedings, especially those at the ban­
quet. It allows one to drop care, to drop toil or thoughts 
of it, and engage in the serious discussion of the practical 
part of the street rail way business, and at the banquet to 
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exchange thoughts of mirth, regard and friendship. A 
bow that is seldom unstrung refuses at last to unbend, 
and loses its elasticity; the same is true of man. He 
needs these intervals of rest and change, and is wise when 
he provides for these needs. 

In an Association like this there is a confidence born 
of union that adds greatly to the productive power of 
the individual. A soldier required to engage in battle alone 
would make but a sorry attack or defence, but if he can feel 
the touch of elbows with 
comrades on the right and 
left, he will find his own 
courage increased and his 
power for doing useful ser­
vice multiplied many fold. 

A second advantage in the 
present case will come from 
the inspection of the various 
appliances which will be 
placed on exhibition by the 
manufacturers and dealers 
i11 street railway supplies, 
and uf making the acquaint­
ance of their representatives, 
which, pe1·cl1ance, will be of 
advantage in future business 
transactions. These exhibits 
are in the nature of an ex­
position of industries allied 
to the st1·eet railway busi­
ness, and are collected at no 
little expense on the part of 
the manufacturers, and merit 
careful inspection on the 
part of all who wish to avail 
themselves of the latest and 
best appliances that the 
market affords. 

whose names are familiar to all our readers, whose pro­
ducts are in use in every part of t he country, and whose 
extensive facilities for work inspire confid ence th a t orders 
will be promptly filled a nd t he goods of the b est quality. 

Lastly comes the prac ti cal work of the Association, to 
give and to receive, and to t ake home the newest and 
best thought derived from act ual p rac ti ce either with the 
old, familiar or newest things, a nd the ne w b orn intelli­
gence which may be gai ned fro m t he examination and 

d iscu ssio n o f fresh id ea s, 
new in ve ntio ns a nd new the­
ories that belong to this 
b usiness, so tha t there may 
be a de te rmina ti o n and bet­
te r und erstanding of how t o 
eleva te a nd improve th e 
standard o f the business until 
it shall hold a high position 
in public es timation and 
fa vor. 

\Ve a re aware tha t there 
a re b ut few active stree t 
ra ilway m e n who d o not 
a lready appreciate the a d­
vantages tha t we can nam e, 
a nd do not claim to kn o w 
th e b usiness so thoroughly 
th a t they need not concern 
the mselves to lea rn m o re 
a bo ut it ; but th ere are many 
wh o will no t be present at 
th e C leveland meeting, not 
fro m indifference, but be­
cause o f the indifference o f 
th e ir direct ors, who ha ve 
neglected to make provisio n 
fo r their vacatio n and for 
t he necessa ry funds. Could 
we g a in tlie ear of such we 
would like to suggest that it 
wo uld b e a graceful act on 
their part to offer a vacation 
t o th eir faithful hea ds o( 

A third benefit will come 
from the opportunity of vis­
iting and studying the oper­
ations of the street railway 
systems of the city, which 
embrace not only animal but 
the leading methods of me­

PERRY-PAYNE BUILDING, 
d e partments a nd to pro­
vide liberally for the in­

cidenta l expenses o f a t r ip to C leveland. chanical traction, with which a deal of experimen t ing has 
been done, resulting in excellent cable and electr ic l ines 
which will serve as models for imitation. 

A fourth inducement to visit Cleveland at this time 
will be the opportunity of visiting in company with others 
the extensive local industries which are devoted to t he 
production of street railway appliances, and of which the 
city is justly proud. Prominent among these are the 
works devoted to the manufacture of electrical supplies 
which are quite fully illustrated in another column, the 
managers of which will provide generously for all who 
will do them the honor of accepting their hospitality. 
Then there are other works also illustrated in this issue, 

I n review in g the hist o ry o f the Associa tion, and not­
ing the names t hat h ave bee n prominently connected with 
it from its ear ly history, we find that in most cases 
they are the same pe rson s w ho now control o r man age 
the most importa nt st reet railway systems o f our large 
cities, a nd who are eve r ready to witn ess to the adva n­
tages they have de rived, by parti cipa ting in the proceed ­
ings of the Association. In concl usion, we are confid ent 
that it wi ll pay in m ore ways th a n o ne fo r every street 
railway company in t h e coun try, a s well as th ose firms 
engaged in the manufacture of street rail way a p pliances 
to be represented at the Cleveland m eeting. 
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PROGRAMME AND PRELIMINARY ARRANGEMENTS 
FOR TIIE 

ELIWEN'l'H ANNUAi✓ CONVENTION OF' 'l'IIE AMEIHCA~ snmwr HAIL\V A y ASSOCIATION AT 
CLEVELAND, 0., OCTOBEH, rn, 20, 21, t 8H2. 

mittees will report on the following: "A Mod el Elect ric 
Street Railway Roadbed and Underground Wiring," 
Geo. W. Baumhoff, chairman; "A Perfect Overhead Elec­
tric Construction," Chas. H. Smith, Chairman ; "Eco n­
o m y of Machine Shops for Electric Street Railways," 
John H. Bickford, chairman; "Power House Engin es," 

T HE office rs of the Association and the local com­
mittee, having clon e their part in perfecting the 

arrange ments for the coming Convention, it now remains 
for the clans t o gather in even larger numbers than last 
year, and make this the most profitable, enjoyable and 
memorable m ee ting in the history of the Association. 
The l> u s i n es s 
meetings will be 
held in Associa­
tion Hall (illus­
trated o n 2d page), 
which is located 

T. \V. \Vrenne, 

~~~~ij~;i:?;C::, r ;--',----,------lf,.;--Y~J~;;::--------~~~jij~• chairman; " R el a -rt 1t;·• 'F» ~ !" 'ifp, 
; -· .,.~. ilf·, ... t ,, tive Cost of Oper-

near the head ­
quarters of the 
Association, and 
is amply large and 
convenient for the 
accommodation 
of all who will 
atter.d. The first 
business meeting 
will be called to 
o rder at ten 
o'clock \Vednes­
day morning by 
tlie president, Mr. 
John G. Holmes, 
of Pittsburgh. 

""l;-... . 
:•"'"P·.:.,., .... , 

¥ ,<',r~ :.j; ~::~:;.a 
ating H orse, Ca-
ble and Electric 
Roads," W. Mc­
Ramsay, ch air­
man; "Standards 
for Electric Rail­
ways," 0. T. Cros­
by, chairman; 
"Form of Street 
Rail way E 1 e c -
trical Statistics," 
Thos. H. McLean, 
chairman. 

Special papers 
are also to be pre­
sented under the 
following titles : 
"Experiments on 
the Expansion 
of Continuous Following the 

adjournment of 
the first meeting, 
the delegates and 
o thers in attend­
ance will accept 
an invitation from 
the Short Electric 
Railway Co. to 
visit the Brush 
and Short works 
which are located SOCIETY FOR SAVINGS BUILDING. 

Rails," and "Is a 
Standard Ra i 1 
Head Possiule?" 
A paper is also to 
be read by Mr. D. 
F. Longstreet, one 
of the founders of 
the organization, 
which will nar­
rate the even ts 
which led up to 
the formation of in the suburbs 

of Cleveland. The trip t o the works will be made in 
handsomely decorated electric cars, over the lines of the 
East C1eveland Railway Co., when an opportunity will be 
given to meet the representatives of the Short company, 
and make a tour through the extensive works and inspect 
the details and successive steps in the manufacture of 
generators, motors and other electric appliances for which 
this company is gaining an enviable reputation. A sub­
stantial lunch will follow, and the visitors may be assured 
of a royal good time, in keeping with the proverbial hos­
pitality of this company. 

A second business meeting will be held on \Vednes­
day evening at 8 P. M., a nd on the morning and afternoon 
o f Thursday, and the morning of Friday. Besides the 
regular business meeting of the Association, special com-

the American Street Railway Association. 

THE ANNUAL DINNER 

will take place on Thursday evening, the 20th inst., at the 
Hollenden Hotel, which, as usual, will be made an enjoya­
ble feature of the Convention. Two delegates from each 
street railway company that is a member of the Associa­
tion will be entitled to free admission to the banquet. 

For all others, whether an additional delegate or 
representative of business firms, a charge of $10 each 
will be made, except the ladies, for whom a charge 
of $5 each for admission to the banquet will be made. 
In order to secure seats at the banquet, however, it 
will be necessary for the members and others who ex­
pect to be present to notify the secretary of the Associa-
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tion in advance, so that definite arrangements may be 
made for the accommodation of all who wish to attend. 

HOTEL ACCO!lllll ODATIONS. 

The headquarters of the Association will be at the 
H ollenden Hotel, one of the finest appointed hostelries in 
the country. At this a nd the other hotels of the city 
only the regular rates for room and board will be charged, 
so that visito rs need have no fear of exorbitant charges 
being made for this special 
occasion. Th e rates a t the 
Hollenden o n the America n 
plan will be $3 to $5 per day 
according to room ; Euro­
pean plan, roo ms Sr to s2.50 
per day. 

~ 

~- . 

- - . 

ing that such fu ll fare has been paid. The purchaser 
should be particu lar to inquire of the agent if all or only 
a part of his journey is covered by the certificate, as it 
may be necessary to pu rchase separate local tickets and 
procure separate certificates. In order to secure the 
reduced rates fo r the return journey, the party must pre­
sent his certificate from the ticket agent to Mr. John J. 
Stanley, the clerk o f the Convention, for this exclusive 
purpose, within one day after date o f adjournment, who 

will ce rtify that the holde1· has 
been in attendance at the Con­
vention, and which, being 
viseed by the agent of the 
Central Traffic Association, 
will, on presentation at the 
local ticket offices in Cleve­
land, secure for the holder 
return fare at one-third the 

The other h o tels that will 
provide accomm odation to the 
delegates are the \Veddell 
House, with rates of $3, $3.50, 
$4 and $5 per day; the Still­
man Hotel, $3 50 and $4; 
Forest City House, $2.50, $3 
and $3.50; Kennard House, 
$2, $2 50, $3 and $3.50 ; Amer­
ican House, $2 and $2.50; 
Hawley Ilouse, $2; Wilmot 
House, $2. 

-· ....... . ""\ .. -,,, -7 "-t :-- ~ -4'- '"'.( ~ j 

usual rates. No stop-over 
privileges, however, will be 
granted on the return tickets, 
and the holder must return 
by the route for which fare 
was paid in going. 

Persons desiring to secure 
ho tel a c c o m m o d a t i o n s 
should communicate ,Yith Mr. 
I Ienry J . Davies, secretary of 
the local committee, and 
rooms will be assigned in the 
order in which the applica­
tions are received, and as far 
as possible in accordance with 
the expressed wishes of the 
applicant. 

REDU CED RAILROAD RATES. 

Most of the railroads of the 
United States have granted 
the courtesy of the spec:ial 
rate of a fare and a third for 
the round trip to all, includ­
ing friends and members and 
the families of all in attend-
a nce whether delegates, sup-
ply men or o the rs, the excep­

¥ v::;;:;' ' ' ~ ..:;_,, r~, l . 

!' {j ~ i ~ ~ 1! - ' ' :. :I -~ ._, -; - --.__ 
f~ ~ ~ ~ • i'":~ 
~~ ~J~:l--1-~ ~ --- ~ ■ w· · ,1,7 f 

1 
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tion being the lines in the L....~-• 
\V es tern a nd Pacific Coast 

WESTERN RESERVE BUILDING. 
Sta tes co ntrolled b y the Tran s-

EXPOSITION OF APPLIANCES, 

Army and Navy Hall on 
Superior Street, almost di­
rectly opposite the headquar­
ters at the Hollenden Hotel, 
has been secured as the place 
for the exhibition of such 
appliances and supplies as 
will be presented for the in­
spection of the delegates and 
visitors. The location is con­
venient both to the head­
quarters and to Association 
Hall, and provides an abun­
dance of room for all except 
the large exhibits, for which 
room will be provided in a 
vacant lot adjoining the ex­
hibition ha 11. A nominal 
charge for space in the hall 
will be made, and all who will 
apply in time can be sure of 
lJeing accommodated. 

The indications are that 
the exhibit of appliances and 
supplies will be the largest 
and most interesting ever pre­
sented for the attention of 

C o ntinental Associatio n, and the \Vestern Passenger 
Association. The latter a ssociation has, however, granted 
t he same con cession from Peo ria via the Chicago, Rock 
Island & Pacific; Chicago, Burlington & Quincy; Jack­
sonville South-eastern, a nd Atchison , Topeka & Santa 
Fe railways only. 

the A ssociatio n, and, as is stated in another column, has 
been made at no little expense on the part of the exhi­
bitors, and deserves the careful attention of all the dele­
gates, which we have no doubt it will receive, and prove to 
be one of the mos t valuable features of the coming meeting. 

It will be necessary, however, for all to strictly com­
p ly with the rules o f the railways governing reduced 
rates. These rules require that the pa rty purchase a first 
class limited o r unlimited ticket to Cleveland, not more 
t h a n t h ree d ays prior to the date of the meeting, for 
which full fare will be pa id, and at the same time secure 
a certificate fro m t h e agent a t the initiatory station, stat-

LOCAL ENTERTAINMENT. 

The s treet railway companies of Cleveland, in co­
operation with the Sho rt Electric Railway Co. and other 
manufacturing companies of the city, have several little 
surprises in store for the delegates in attendance at the 
Convention, and will provide in a hospitable manner for 
the entert ainme nt during the intermissions, and following 
the business meetings. 
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LAll!ES INVITET> TO ATTEND. 

Th e general interest of the Convention having here­
tofore been largely increased by the attendance of ladies, 
the sa me prac tice will meet with popular favor this year, 
a nd the del egates are urged to bring their wives and 
daughters with th em to the Cleveland meeting, ample 

S PECIAL EIJITION. 

\Ve take pleasure in presenting thi s Souvenir edition 
of the STIU:ET RAILW AY JOUR NA L, which will be distributed 
free to a ll applicants, as a token of our interest in the 
well being of the Association, and in honor of thi s Eleventh 
Annual Convention. 

SCENE IN WADE PARK. 

provision having been m ade by the local committee for 
their entertainment and participation in the excursion s 

and banquet. 

REPRESENTATIVES OF THE STREET RAILWAY JOURNAL 

will, as usual, be present at the Convention, and a cordial 
invitation is extended to all in attendance to call and reg-

I 
i 

J OI N THE ASSOC IATION. 

For reasons fully set forth in another column, we 
co mmend the claims and benefits of the Association to 
every street railway company doing business in the terri­
tory which it e mbraces, and urge upon all the duty and 
privilege o f becoming- members in order that they may 
reap the benefits a nd share in the good work in which the 

CENTRAL VIADUCT. 

ister at our headquarters, parlor No. 142 , first floor, of the 
H ollenden Il o tei. 

\Ve value the honor of being enrolled among the 
number o f those engaged in developing the street railway 
interests of our country, a nd welcome a ll those thu s en­
gaged, and wish to assure our friends that it will be our 
aim in the future, as in the past, t o do our part in im­
proving, popularizing and extending the rapid transit 
facilities of our cities and towns. 

organization is engaged. The present membership of the 
Association embraces 198 companies doing business in the 
United States a nd Canada. This is only a small number 
compared with th e many corporations engaged in this 
industry in the country, and it must be inferred that the 
companies holding aloof from the organization do so be­
cause of ignorance as to its purpose, o r because of indif­
ference to the benefits which they have already received, 
or would receive were they enrolled in its membership. 
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THE LOCAL COMMITTEE AND 

DR. A. EVERETT. 

The street railway veteran of Cleveland is Dr. A. Everett, presi­
dent of the East Cleveland Railroad Co. The statement is true as re­
ferring to his age-for he was born in Liberty Township, Trumbull 
County, 0., in 1821-and to his years of usefulness as a street railway 
manager. 

Since 1860 he has been at the head of the affairs of the company 
with which he is now identified, and a sketch of his life means practi­
cally the descript ion of the development of the system he has managed 
so admirably. In that year Dr. Everett was one of a company of 
gentlemen who purchased the East Cleveland road, the owners of 
which were glad to dispose of their interest, as the enterprise was not 
successful financially. He was selected as president by the stock­
holders, and the rapid growth in the value of the property gives evi­
dence of the wisdom of their choice. The doctor devotes himself as 
actively to his duties to-day as at the time when the enterprise was an 
exceedingly small affair. The equipment originally comprised two 
miles of track and four eight-foot horse cars with windows 7 X 9 ins. 
From the very start Dr. Everett followed the policy of extension and 
improvement, the development finally involving the transformation of 
all th e lines into an electric system which to-day is equal in point of 
completeness t o that of any city in the country. The length of the 
several lines comprising the system is to-day fifty miles, and 100 
motor cars ca rry 10,c 00,000 passengers yearly, deriving their power 
from a station of 2,500 H. P. capacity. 

H. J. DAVIES. 

Those who have desired informatio n regarding the present con­

vention of the American Street Railway Association have, doubtless, 
by this time become thorough ly acquai nted with Mr. H.J. Davies, 
sec retary a nd treasure r o f the Brooklyn and South Side street railroad 
companies. He has devoted no little time to convention business, 
and a m ore patient committeeman neve r answered the innumerable 
lette rs and inquiries of anxious exhibitors. Mr. Davies was born July 
26, 1859, near Toronto, Can., but the family m oved , four years later, 
to Cleveland. He was educated in the common schools of Cleveland, 
and subsequently began the study of shorthand. He became an ex­
pert stenographer, and did a large a m ount o f business in the courts of 
Ohio and Western Pennsylvania. H e was associated for many years 
with ?llr. J. G. Pomerene, one of the best reporters in the West. In 
1889 Mr. Davies gave up his stenographic work to take the position of 
private secretary to Hon. Tom L. Johnson. In the following January 
he was elected secretary of the Brooklyn and South Side street rail­
road companies. 

A. L. JOHNSON. 
Albert L. Johnson, president of the South Side Street Railroad Co. 

and vice-president of the Brooklyn Street Railroad Co., was born in 

H e lena, Ark., De.cember 25, 1860 a nd is a brother ot Hon. Tom L. 
Johnson. In 1871 he went with his parents to Louisville, Ky., and 
du ring his school days worked for the Central Passenger Railway 
Co., collecting fares on the \Val nut a nd Fourth Street line on holi­
days and other days of heavy travel, when fare boxes could not conve­
iently be used. When fifteen years of age he was appointed road offi­
cer on the Wa1nut Street Hne, and retained this position until his pa­
rents removed to Indianapolis. In Indianapolis he worked as a con­
ductor on Illinois Street, and was afterwards foreman of the barns of 
the Citizens' Street Railroad Co. of that city. In this capacity he 
bought all the horses and mules for the line, a nd was known in St. Louis 
as the "kid buyer," being but sixteen years old . Later he was book­
keeper and secretary of the company. From Indianapolis he went to 
Cleveland, arriving there three years in advance of his brother. He 
put in operation the Brooklyn line, which was then a fare box road 
with four cars and thirty mules. He occupied at that time th e posi­
tions of manager, superintendent, purchasing agent, bookkeeper, 
timekeeper and road officer. He has been one of the managing offi­
cers of the Brooklyn company ever since. 

After the adoption of electricity by the Brooklyn and South Side 
companies, Mr. Johnson ran a m ot or three h ours every morning and 
three hours every evening, during heavy travel, for six weeks, in order 
to familiarize himself with the operation of motors a nd with the troubles 

SOME PROMINENT CITIZENS. 

and difliculties liable to be encountered in the running of the roads by 
the new power. 

Mr. Johnson has probably superintended the laying of as much 
street railway track as any other man in the cou ntry. While he was in 
1 ndianapolis he had entire charge of construction during one season. 
He h;.s superintended the laying and relaying of the forty miles of 
track of the Brooklyn and South Side companies in Cleveland during 
the past twelve years. He laid the Park Avenue cable line in Brooklyn. 
N. Y., the Canal Dover & New f-'hiladelphia line and the East Liver­
pool & Wellsville line. He is the inventor of two street car brakes, a 
motor truck and an electric railway motor. 

He is a Democrat in politics, and w,,s elected a member of the first 
Board of Aldermen of Cleveland by a plurality of twenty-seven votes in 
a district which had previously given Republican pluralities of more 
than 500. He served one term, and has since refused to hold any 
political office although several nominations have been tendered him. 

In addition to his Cleveland interests, Mr. Johnson is a large 
stockholder in the East Liverpool & Wellsville Street Railroad Co. and 
the Tuscarawas Electric Co., which operates a street railroad between 
the cities of Canal Dover and New PhiL1delphia, 0. He is the presi­
dent of the former company, and secretary and treasurer of the latter. 
He was the main projector of both lines. The East Liverpool & Wells­
ville road, eight miles in length, was probably constructed in shorter 
time, considering the physical difliculties, than any other road in the 
world. Mr. Johnson obtained his franchise for the line on September 
r6, r 891, and on December 16, ninety days later, operated electric cars 
over its e ntire length. In that time he surveyed and laid the road, 
built a brick car house and brick power station and put the line in 
operation. He removed 78,000 cu. yds. of stone and dirt from a moun­
tain between the two towns, and built three long wooden trestles, 
which have since been converted into wagon bridges by the local au­
thorities. The road is laid with Johnson rail, that in the p.ived streets 
of the cities being eighty-two pound girder, and in the country roads 
fifty-six pound T. The power station and cars are equipped with 
Short apparatus. 

Mr. Johnson has applicatio1,s for franchises pending in Cincinnati 
and two other large cities. He is the principa! stockholder in the 
Johnson Electric Co., of Cleveland, a concern recently organized 
for the purpose of manufacturing motors, gears, pinions and other 
material used by electric street railways. The company now employs 
constantly more than 200 men. 

FRANK DE H. ROBISON. 
One of the most active and energetic street railway men, of Cleve­

land, is Frank De H. Robison, president of the Cleveland City Cable 
Co. For seventeen of his thirty-six years, l\lr. Robison has been con­
nected with the street railways of Cleveland. He was secretary and 
treasurer of the Superior Street Railway Co., before it became part of 
the present cable system, and the change from horses to electricity 
was made. He is a thorough believer in rapid transit, and under his 
direction the lines of the Cleveland City Cable Co. have become a model 
cable system. I l e is greatly interested in out-of-door sports, and is 
president of the Cleveland Athletic Club, with a membership of over 
2,000 members, of the Cleveland Base Ball Club, and the Cleveland 

Kennell Club. 

J. B. HANNA. 
One of the best known street railway men in Cleveland is J. R. 

Hanna, the indefatigable secretary of the Woodland Avenue & West 
Side Street Railroad Co. Mr. Hanna is so thoroughly identified with 
his company that the two names are almost interchangeable in the esti­
mation of residents of the city. He had a somewhat varied ex­
perience before he settled down to the duties of his present position. 
He was born on a farm near New Lisbon, 0., August 26, 185-1. I-Ii~ 
parents moved to that town, which is the count ry seat, when he was 
quite young, and subsequently made Cleveland their home. When he 
was fourteen years of age the family removed to Morrison, 111., and at 
this place, when sixteen years of age, 1\1 r. Hanna began his business 
life as a drug clerk. \Vhen twenty years old, he went to Clinton, la. 
where he was employed as clerk in a dry goods store, remaining in 
that position four years, when he returned to Cleveland, entering the 
employ of Rhodes & Co., dealers in coal, ore, etc. lie was stationed 
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by the firm at Ashtabula H arbor for five years. On the o rganiza tion 
of the \Ves t Si<le Street Rai lroad Co., he was appointed to the sec reta ry­
ship, a nd he hel<l the same position when the co nso lida tion wi th the 
W ood land Avenue company was effec ted, forming the present corpo­
ration. Mr. llanna has been treasure r of the Ohio State Tramway 
Association s ince I 885, and secretary a nd treasurer of th e organization 
since 1889. He is a member of the local executive co mmittee having 
in rharge the a rrangement for the convention of the A merican Stree t 
Railway Association. 

CHARLES F . BRUSH. 
The story of what Cha rles F. Brush has accomplished has been so 

frequently relate<l as the first cha pter in modern a rc li g hting that it is 
familiar t o every one connected with electrical industries. ll is re-

CHARLES F. BRUSH 

markable inventions, which seem matters of course to-day , were funda­
mental in character and overcame the obstacles which blocked all pro­
gress in arc lighting. He performed his great work in an exceed ingly 
brief period, and it is a remarkable fact that the Brush apparatus, which 
is in use the world over is to-day substantially the same in design a nd 
method of construction and identical in principle as that first designed 
by him to illustrate his inventions. 

Mr. Brush was born in Euclid Township, Cuyahoga County , nea r 
Cleveland, March 7, 1847. His early life was passed upon a farm, af­
ter which he attended the public schools of Cleveland. In the high 
school he made a fine record as a student, and even at that time he 
gave marked evidence of his aptitude for mechanical pursuits. In 
1866 he entered the University of Michigan, and was graduated three 
years later with the degree of Mining Engineer. Returning to Cleve­
land, he opened an office as an analytical chemist, and while he was 
thus engaged for three years, he was noted for the skill and accuracy 
which characterized all his work. Subsequently he was interested in 
the iron business for four years. 

In 1875 his attention was attracted by the experiments in electric 
lighting in progress in Paris and London, and the question arose 
whether a dynamo superior in construction to any in use would not 
prove a profitable invention. The matter was talked over with George 
W. Stockly, of the Telegraph Supply Co. of Cleveland, and an agree­
ment was entered into by which facilities for manufacturing were to be 
given to Mr. Brush if he invented the right machine. Within two 
months of the time of the interview Mr. Brush set up his first dynamo, 
which was so complete and so successful that no radical change has 

been ma<le in the machine to this day. Of the invention Professor 
Dolbear says in one of his lectures: "Mr. Brush. of Cleveland, attacked 
the problem and solve<l it in a simple enough way, to be sure, so that 
it is a matter of surprise that those who had before worked with the 
dynamo had not stumbled upon the method of distributing the light. 
It cons isted chiefly in the consideration of what was apparent enough, 
that if one a rc required fifty volts, two arcs would need roo volts, 
and ten arcs 500 volts, and so on. * * * As simple as the multipli­
ca tion table, ye t it waited for the man who had the genius to sec the 
s imple thing to do it." 

While the <lynamo, which he ha<l constructe<l, performed its work 
sati sfactorily, no lamp was avai lable to use in connection with it, as 
the a ntiquated clockwork type was the best to 1Je ha<l. It was ncces · 
sary to supply the demand in the same way that the <lynamo was 
found--by invention. Mr. Urush believed that he could make a satis­
fac tory commercial lamp as well as a practical machine, and he pro­
ceeded to hi s second task. This was accomplishe<l within a few weeks. 
The lamp proved to be an invention almost equal to the machine it­
self , a nd as a t present constructed it is subs.tantially the same in form 
a nd principle as the one first produced . Within a year both machine 
a nd la mp we re in working order a n<l ready to be put upon the mar· 
ket. At this time Mr. Brush was less than twenty-eight years ot age, 
but he had la id the foundati ons for his marvelous success. Of his 
other inven tions-and they constitute no small number-it is unneces­
sary to speak here. His fame will a lways rest upon his two great 
fundamental inve ntions. 

Mr. Brush possesses a vast fund of available scienti fic knowledge, 
but above all he is intensely practical. He is a fin e mechanic and com­
petent to perform work intrusted to the most careful employes. 

The incident that revealed to the wri ter the fact that Mr. Brush 
has a •' good eye " was in see ing him pause as he was passing through 
the sho p a nd re mark-" That lathe is not true ," referring to one o f 
the several watchmakers' lathes that were just unboxed. ·when the 
centres were brought together the y were "out" about one thirty­
second of an inch , a g reat deal for such a tool, but very little to 
"offend" the eye of a passer-by. 

CHARLES HATHAWAY. 
Charles H atha wa y, of Cleveland, one of the directors of the 

Cleveland City Cable Co .. is a street rai lway pionee r. The iist of 
stree t railways that he has constructed is a formidable one. At times 
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CHARLES HATHAWAY. 

he has employe<l 3 ,000 men in work of this kind at points widely sepa­
rated. Born at Grafton, Mass., in 1824, his boyhood was passed on a 
farm. After attending school for three years, in Worcester, he was 
apprenticed in a machine shop, and learned his trade thoroughly. In 
r 844, he took his first railroad contract, and he engaged in this work 
till 1857, when he buil t his first street railway in Philadelphia. From 
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that date until a year or two ago he was engaged in constructing rail­
ways in cities throughout the United States and Canada. In 1860, he 
was associated with George Francis Train in building street railways 
in England. Mr. Hathaway has made his home in Cleveland since 
1873. He has been prominently connected with local street railways 
since that time. He built the Broadway & Newburgh, the Payne 
Avenue, and the Superior Street railroads. He bought the St. Clair 
road, in 1884, and operated it until the consolidation with the Cleve­
land City Cable Co. For fifteen years he was president of the Supe­
rior Street Railroad Co.. and held the same office in the St. Clair 
Street Railroad Co., for many years. At the present time Mr. Hatha­
way claims he has retired from business, but he is still to be found 
regularly at his office. 

M.A. HANNA. 
W. A. Hanna, one of the most prominent citizens of Cleveland, is 

president of the Woodland Avenue & West Side Street Railroad Co. 

M. A. HANNA, 
PRESIDENT WOODLAND A VE, & WEST SIDE STREET RAILROAD CO. 

He was born in Lisbon, 0., in 1837, but Cleveland has been his home 
since 1852. He is the senior member of the firm of M. A. Hanna & 
Co., which is extensively interested in coal, iron, mining a nd shipping. 
Mr. Hanna is president of the Chapin Mining Co. and a director in 
the Union National Bank, Chapin Bolt & Nut Co., West Side Banking 
Co. and the Globe Iron Works Co. He has taken an active part in 
Ohio state politics, and has been an influential factor in several of the 
most interesting campaigns. He purchased the Woodland Avenue 
Street Railroad Co .. and became its president in 1882, and has held 
the same office since the consolidation with the West Side Street Rail­
road Co. three years later. During his administration the service has 
been greatly improved, and the electrical equipment of the road is now 
in progress. 

WILLIAM G. ROSE, 

MAYOR OF CLEVELAND. 

William G. Rose is now serving his third term as Mayor of Cleve­
land. He was first elected in 1877, and served two successive terms. 

He was nominated for the Lieutenant-Governorship in 1883, on the 
Republican ticket with Foraker, but was defeated. Last spring he was 
for the third time selected as the executive head of the municipality. 

HON. TOM L. JOHNSON. 
There is no name more familiar in the street railway world than 

that of Hon. T om L. Johnson, president of the Brooklyn Street Rail­
road Co. His inventions in this particular field comprise many of the 
most essential and fundamental features in street railway equipment. 
\Vhile his connection with street railways is familiar, his personal 
history, which is full of interest, is not so well known. He comes of 
Virginia-Kentucky stock and among his ancestors were many men of 
influence and distinction. One of these, Richard M. Johnson, repre­
sented Kentucky in Congress, commanded a regiment in the war of 
1812, a nd fought the India ns in the Battle of Thames, in which he was 
badly wounded. He was credited with killing the Indian chief 
Tecumseh. He was chosen Vice-President of the United States on the 

TOM. L. JOHNSON, 
PRESIDENT OF THE BROOKLYN STR EET RAILROAD CO. 

ticket with Van Buren, in 1836. At the same Battle of the Thames, 
Col. James Johnson, the great grandfather of Tom L., led against the 
British, whom he routed i:1 a gallant charge. His brother Judge Ben 
J ohnson, removed from Kentucky to Arkansas in 1830, which state his 
son , Robert W. Johns0n, represented in the United States Senate. 

Col. James Johnson's son, Gen. William Johnson, who also saw 
serv ice fn the War of 1812, was long a leading man in Kentucky. His 
son, Albert W. J ohnson, married Miss Helen Loftin, daughter of 
Colonel Loftin, a prominent and weathy Tennesee planter, and to them 
in Scott County, Kentucky, was born on July 18, 1854, Tom Loftin 
J ohnson, who began life under very different conditions from those that 
his family had enjoyed for several generations. At the close of the war, 
instead of attending school, he had to go to work, and he ran errands 
as an office boy of the Central Passenger Railroad Co., of Louisville, 
in which A. V. du Pont was the principal stockholder. At the age of 
sixteen Mr. Johnson was made secretary, and was put in charge of the 
office. He possessed not only execu tive ability, but he developed a 
talent for inventions, and the sale of two of his patents for a consider­
able sum gave him his financial start. Colonel Johnson, his father, had 
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also gone into the street rai lroad business, having Lecome superin­
tendent of the Central Passenger Railroad . I l e anti his so n bought an 
interest in the Louisville road. From Louisville th ey went to Indian· 
apolis, buying up the street railroad system of that city, which , afte r it 
had been made ,·cry profitable, they sold in 1887. In the mea ntime T o m 
L. Johnson had gone to Clevelantl, settled the re a nd bought a con­
trolling interest in the Brooklyn line of s tree t rai lroad, which he had 
greatly extended and transformed into an e lec tric line. Befo re ado pt ­
ing electricity as a motive power, Mr. Johnson visited various elec­
trical works anti a number of cities in which electric ca rs were in opera­
tion, and so acquired a thorough, practical knowledge of the new force 
as applied to street cars. 

Besides his interest in the Brooklyn and South Side street railroad 
companies of Cleveland, Mr. Johnson is a large stockholder in the 
Southern Railway Co. of St. Louis and the Johnstown Passenger Rail­
way Co. of Johnstown, Pa., of both of which companies he is the presi­
dent. Under his direct supervision and management both were 
changed from horse lines to electric roads. Under his direction, also, 
the Tuscarawas Electric Co. built a line of electric street railway con­
necting New Philadelphia and Canal Dover, 0. The system is now 
under the management of his brother-in-law, Mr. Robert A. Johnson. 

While connected with the Louisville company , Mr. Johnson in­
vented and patented a fare box which was adopted and used by the 
central passenger and many other companies. Later, and before the 
introduction of electricity into street railway work, he designed a 

caLle system and built a short experime ntal road in Cleveland, and a 
longer road in Brooklyn, N. Y., which was successfully operated, but 
was abandoned a s soon as e lectricity, in his o pinion, was shown to be 
a more desirable power. I l e also in vented a nd patent ed an automatic 
lever brake, which is now in use on almost e ve ry cable road in the 
United States. Among his other inventions a re a to we r wagon ust:d 
for stringing overhead wires, a nd the J ohnson life gua rd . wh ich is in 
use on all the roads in which he is interested, and which has la tely Lt:en 
adopted by the West End Railway Co. of Boston. 

I l e is a director and a large stockholder in the Johnson Co. o f 
Johnstown, Pa., which is e ngagt:d in the ma nufacture of all kin ds o f 
rails for street railroad use. H e is the inventor of th e Johnson girde r 
rail, which is the standard rail used by electri c roads in the Unitt:d 
States. 

Mr. Johnson never took a n active interest in politics until the fall 
of 1888 when the Democrats of Cleveland, without his knowledge, 
placed him in nomination for Congress. The d istrict was strongly 
Republican, and he was defeated by a plurality of 500 votes. In 1890 
he was renominated and elec ted. His political friends confidently pre­
dict his re-election this fall. Mr. J ohnson was a delegate to the last 
Democratic national convention, and was th e aut hor of that part of the 
platform which declares the Republican protec tive tariff to be a fraud. 
He is one of the leade rs of the radical wing of the De mocratic party, 
and he is an earnest believer in and a strong advocate of the single tax 
doctrine of Henry Geo rge. 

RESIDENCE OF CHARLES F. BRUSH, EUCLID AVENUE . 
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THE FOHEST CITY-ITS Sl'HEET HAIL WAYS AND OTHEH INDUSTHIES. 

CLEVELAND is an interesting and a prosperous 
city, and there is much within the corporate 

limits to challenge attention and to inspire admi ration. 
But Cleveland is an intensely modern municipality; 
whatever wealth can add Cleveland possesses, but of en­
tertaining history it can boast but little. True, local his­
torians start their narratives at a time when, some ce n­
turies ago, a forgotten Indian tribe occupied the site o f 
the flourishing Forest City, but it is only necessary to go 

building, iron , transportation, oil and general manufact 
uring. 

SHIPB UI LDING. 

In 1813 twenty-eight yoke of oxen hauled down to 
the Cuyahoga the first boat constructed in Cleveland. It 
had been built in a yard which is now the site of an opera 
house o n Euclid Avenue, half a mile or more from the 
nver. This was the beginning of an industry which has 
grown steadily, until to-day the superintendent of the 

census states that, notwith­
standing Cleveland's dis­
tance from the seaboard, 
it builds more vessels than 
any city in the Union, and 
is second only to the Clyde. 
The citizens believe in 
these craft, as at the pres­
ent time a greater tonnage 
of vessels is owned in Cleve­
land than in any other cus­
toms district in the United 
States, with the exception 
of New York. Less than 
fifty years ago the first 
steamer was built, but the 
trade on the lake devel­
oped to such proportions 
that the best craft that skill 
could construct were ur­
gently demanded. With 
its enormous steel and iron 
industries Cleveland of­
fered every facility for 
building vessels in accord­
ance with the most ap­
proved modern ideas, and 
steel steamships, second in 
size and equipment only 
to the ocean greyhounds, 
have been launched from 
the local yards. 

TRANSPORTATION. 

back to 1796 to find the 
founder of the city, Gen. 
:\loses Cleaveland, entering 
the mouth of the Cuya­
hoga River to make the 
beginning of a settlement. 
He never realized the im­
portance of his work, and 
he never revisited the local­
ity which bore his name. 
Honored, as the founder 
has been by the erection 
of a monument to his mem­
ory in the Public Square, 
still his name has suffered 
at the hands of a utilitarian 
and irreverent editor, who in 
1830, finding it too long to 
suit the 1,vidth of his page, 
eliminated a letter, and 
thus formed the name by 
which the city is known the 
,, orld over to-day Going 
back to 18q, when Cleve­
land became a village, we 
find that the first ticket was 
unanim o usly elected by 
twelve votes, and consult­
ing the records at as recent 
a date as 1854, when Cleve­
land and Ohio City, now 
Brooklyn, \Vere consoli­
dated, we learn that the 
joint population did not WM. G. ROSE, MAYOR OF CLEVELAND. The rapid growth of the 
exceed 25,000. 

But enough has been written to indicate that the 
city is a thing of recent creation. To-day Cleveland has 
a population of 300,000 souis, and its newspapers predict 
the addition of another 100,000 before the century closes. 
It boasts, with reason of its manifold attractions, its parks, 
its Euclid Avenue and its industries, which have give n 
it a world-wide reputation. 

Figures are dull at the best, and no extended de­
scription of the sources of Cleveland's wealth is contem­
plated. Brief references only will be made to some few 
of the interests for which the city is chiefly distinguished. 
In general, it may be stated that these pre-eminent indus­
tries group themselves into the following classes: Ship 

city is accounted for princi­
pally by the fact that it possesses such exceptional trans­
portation facilities. The regular lines of passenger and 
freight boats from all over the chain of lakes touch at the 
port either in transit or as a termiGal station. Ten rail­
roads centre in the city, with an aggregate of 5,885 miles. 
The freight shipped and received from lake traffic exceeded 
in 1890, 4,000,000 tons, which was carried by a fleet whose 
home port is Cleveland, numbering 250 vessels, with a 
gross to nnage of 200,000 tons. During the same time the 
rai lroads centering in the city ha ndled slightly less than 
40,000,000 tons of freight. 

IRON AND COAL. 

The leading business in Cleveland, which gives em-
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ployment to the greatest number of person s, and in whic h 
the largest aggregations of capital are inves ted, is the 
iron industry in its various branches. In the city a very 
large proportion oi the steel rails used on steam railroad s 

r 

to ns, or o ne-t h ird of the en tire p rod nr.t , and Cleveland 
has in a ll p robabili ty more capital invested in Lake 
S uperi o r mines t han a ny city in the country. The 
methods of ha nd ling a nd distributing th e ore at the docks 
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CLEVELAND DRY DOCKS. 

throughout the country is manufactured, and several o f 
the largest bridge works in the country are located here. 
In fact, almost any article made of iron, from the crudest 
pig to the finest steel, frolll a wire nail to a steel ship, can 

form one of the most interesting sights to be seen in the 
city. 

Somewhat closely connected with the iron industry 
is the coal interest. Almost all the coal shipped to the 

r 
I -.. --$~ 

1 _>.-
~1, 

ORE DOCKS-HOISTING AND CONVEYING MACHINES AT THE LEFT. 

be found in process of manufacture in the city. All this 
has been accomplished since the first foundry was started 
in I 826. 

Just forty years ago the first shipment of iron ore 
was made from the mining districts of Michigan. The 
trade has increased until the receipts aggregate 900,000 

northwest above Duluth is controlled by companies lo­
cated in Cleveland, whose shipments in 1890 reached over 
3,000,000 tons. 

OIL. 

The refining of oil is an industry that is particularly 
associated with Cleveland, and the principal company en-
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gaged in the business which handles more oil than any other 
two concerns in the world, and which has made al l its 
la1·gest stockholders millionaires, was organized in the 
city. From all the great oil fields in Ohio the crude 
oil is piped into the city. The refineries occupy many 
acres within the city limits, and their owners are the pos­
sessors of thousands of acres of oil lands. The industry 
ranks next to that of iron. 

ELECTRICITY. 

To the electrical fraternity, and to the great maj ori ty 
of street railway men, Cleve land is of special interest as the 
city in which is located one of the largest electri cal manu­
factories in the country in \\"hich is constructed apparatus 
used the world over. It is regarded as the birthplace of 
the commercial arc lamp, and many othe r inventions of 
the highest importance in the electrical world have ueen 
here developed. 

!IIANUFACTURING. 

S1>me idea of the magnitude of the manufacturing 

city in search of info r mation . The cable lin es in their 
equipment represent the apparatus and appliances en­
dorsed by the best prac ti ce of the day. The fund of in­
formatio n avai lable in the electric moto r fields is practi­
cally unlimited. The visitor can study the construction 
and development of one type at the place of manufacture. 
The old es t and latest forms, representing almost every 
manufacturing concern, even some of the most recent in 
the field, can be observed in operation in regular service 
l\I os t of the trucks can be inspected, and the list of com­
panies who supplied the rolling stock is a long one. The 
power houses represent the period when old buildings were 
remodeled to serve a new purpose, and they include two 
stations co nst ructed in accordance with the latest ideas. 
They illu'-trate as well the different ideas regarding the 
bes t arrangement of plant. There are to be seen high 
speed engines belted directly to generators. slow speed en­
gines connected to countershaft, Corliss engines belted 
to g e nerators and th e direct connection of electric ma­
chi ne to engine shaft. The companies, too, have been op-

VIEW IN THE OIL DISTRICT. 

nterests of Cleveland may be gained from the following 
table, compiled from the latest authentic fivnres for 1890: 

Value of manufactured product!- ............ $98,926,2 . .p 

Capital invested........................... 53,97-1 ,3 -1 6 
Hands employed........................... 53,3-19 
Wages paid ............................... ~.30,.p3,(,35 
Number of manufacturing e51ablishmen 1s.... 2 065 

These figures, while they make a splend id showing, 
are incorrect as referring to Cleveland to-clay. Th e data 
are taken from a recent address by Rubert P. Porter, super­
intendent of the census, and are based on returns for 1890. 
No one who is acquainted with Cleveland requires any as­
surance that the development of its material prosperity 
has proceeded with marvelous rapidity during the last 
two years. 

STREET RAILWAYS. 

The street railways of Cleveland collectively form a 
a rapid transit scheme that is scarcely surpassed in any 
city in the country. \Vithin a few months at the farthest 
every line will be operated either by cable or electricity. 
The system is complete from every point of view, and par­
ticularly so from that of the railway man, who visits the 

e rating electric cars for a sufficient length of time to 
thornughly syst e ma tize their work in all its departments, 
and h ave adopted many ingenious labor-saving de­
vices in the eq uipm e nt of their plants. 

The railway system is comprehensive, embracing, as 
it does. 180 miles o f track, and is laid out with an eye to 
the needs and convenience o f the public. From the heart 
of th e citv alm ost a ny point within the municipal limits 
ca n he qu ickly reac hed : in fact the ramification of tracks 
is so complete that in sections of the city lines parallel 
eac h o th er for considerable di stances, almost within a 
stone's throw. Th e co mpa nies o perate their cars at a 
hig h rate of speed, but the number of accidents caused 
by th e m otors is insignificant. 

It is a fact worthy of note that the finest thorough­
fares in the city are traversed by electric cars; in fact one 
can in no way gain a better view of the city's beauties 
t han from a car window, though, be it said, the show is a 
fleeting o ne, for th e spee d is too great to permit of any 
careful survey. The routes include the famous Euclid 
Avenue, Prospect Street and Jennings Avenue, and pass 

all the principal parks. 
All the lines converge at the centre of the city, and 
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occupy four tracks 111 the principal thoroughfare. 
And just here is found a most interesting fact, viz., that 
the resid e nts of th e city arc thoroughly ed 11 ca tecl up 
to the idea of rapid transit, and appreciate the fact 

THE GARFIELD MON UMENT. 

that it is the duty of the pedestrian to look out for him­
self, a nd not to shut his eyes and blindly cross crowded 
streets regardless of cars constantly passing to and fro. 
They seem to appreciate, in a most unusual and intelligent 
fas hi on , that perfect safety lies in keeping one's eyes open, 
so th at Superior Street with its four tracks crow<;led with 
cars, which in some places would be regarded as ex­
tremely dangerous, has no terrors for them, and con­
fusion and narrow escapes are rarely to be witnessed 
there. 

The street railways of Cleveland are owned by nom­
inally six, practically five, companies. In the following 
pages a somewhat detailed description of each system is 
presented, while in the appended table are summarized 
facts regarding each road : 

NAME OF COl\i PANY. 

East Cleveland R. R. Co .......... . 
Woodland Ave.& W.Sid e St.R. R.Co. 
Cleveland City Cable Co ...... .. .. . 
Brooklyn Street R. R. Co ......... . 
South Side Street R. R. Co ........ . 
Broadway & Newburgh St. R.R. Co. 

STOCK. I BONDS. 

$2,000,000 $1,000 .0001 
2,000,000 None Iss 'd. 
4,000,0001 I ,8S4,000 

600.000 600,000 

3 00,000 3 00,000 

1,000,000 None Iss'd. 

VIADUCTS. 

M1u:s 
OF TRi\CK. 

50 

32 

32.25 

30 
IO 
26 

The viaducts, which are such essential parts of th e 
thoroughfare system of Cleveland, are owned by the 
city. For the use of these structures as part of their 
routes, the street car companies pay the municipality a 
fixed rental, and in addition, furnish the rail and keep the 
pavement in repair. At the points where the drawbridges 

are located contact switches arc located in the 
overhead trolley system, by m ea ns of which, \Vhen the 
briclge is swu ng, the current is cut off for a distance (1f 

r ,ooo fl. on each s id e. Th e purpose of this arrangement 
is obvious. The possibi lity of a car running into the open 
d raw is re ndered exceedingly remote with even a most 
care less motorman in cha rge. If he failed to stop at the 
signal hi s car would not have sufficient m o m entum to 
carry him to the point of clanger. 

The two principal viaducts are the Central and th e 
Superior Street. The former, which was built during 
1887-88 by the King Tron Bridge & .Manufacturing Co., 
of Cleveland, connects th e \Vest Side with the c ity proper. 
Its to ta l length is about 4,000 ft., and its height abuve 
th e leve l of the Cuyahoga River is 101 ft. The road way 
is forty feet in width with eight-foot walks on each side. 

The Superior Street viaduct is 3,2 r I ft. in length and 
connects the east and west sides of the city. That on the 
west side of the Cuyahoga consists of eleven stone a rches, 
eight of which have eighty-three feet span and two ninety­
seven dnd a half feet span. The length of way thus sup­
ported is 1,382 ft. Of the eastern portion 930 ft. is iron 
work, including the draw which is 332 ft. in length. The 
elevation of this section o f the viaduct is seventy feet 
above the Cuyahoga. The road way is forty-two feet 
wide, and the walks o n each side eleven fe et in width . 

TH E l\lONUI\IENTS OF CLEVELAND. 

Pre-eminent among the monuments of Cleveland is 
the magnificent Garfield Memorial, located o n the loftiest 
elevation in Lake View Cemetery, five miles east of the 
Public Square. The monument, which was built by pub­
lic subscription at a cost o f about $150,000, consis ts of a 

STATUE OF GENERAL GARFIELD-INTERIOR OF MONUfv1ENT. 

circular stone tower 150 ft. in diameter and 165 ft. in 
height, in front of which is a square vestibule with a bal­
cony roof. The tower is crowned with a conical stone 
roof adorned with bands of sunken tile. The principal 
exterior decoration is a frieze on bas rPlid, divided into 
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four panels, each representing an epoch in Garfield's life, 
as follows: The teacher, the soldier, the orator, the presi­
dent and his death. 

Inside the porch is a vestibule in which is a statue of 
Garfield, of heroic size. He is represented as rising in 
the House of Representatives to address the speaker. 
The memorial was dedicated May 30, 1892. 

The Perry m o nument, in the Public Square, was un­
veiled in 1860, in commemoration of Com. Oliver Haz­
ard Perry's famous victory on Lake Erie in the war of 
I 8 I 2. 

The bronze monument, in the Public Square, of Gen. 
Moses Cleaveland, the founder of the city, was unveiled 
in 1888 by the Early Settlers' Association. 

RAPID TRANSIT FACILITIES OF CLEVELAND. 

EAST CLEVELAND HAILROAB CO. 

Capital stock .............. $2,000,000 

Bonds . . . . . . . . . . . . . . . . . . . . . 1 ,000,000 

-- - -- $3,000,000 

;\1iles of track : 
E lectric . . . . . . . . . . . . . . . . . . . . . . . ... 50 

President, A Everett, 
Vice-President, C. \V. \Vason, 

Secretary a nd Treasurer, H . A. Everett, 
Ass t. Secretary and Treasurer, L. E. Beils tein, 

Superintendent, E. Duty. 

DIRECTOR S. 

A. Everett, M. A. Bradley, 
II. A. Everett, \Y. \V. Boyingto n, 
G. E. H errick , J. S. Il artzell , 

C. W . \V ason. 

No single company in Cleveland can lay c laim to the 
honor of being the first company in the local s treet rail­
way field. The honor is shared by tw o co mpa nies alike, 
the East Cleveland R ai lroad Co. and the W ood land 
Avenue & \Vest Side R ailroad Co. The project of build­
ing lines on Prospect Street a nd on Kin sman Street was 
conceived by the same gentlemen ; but it was d eemed 
best to divide the respo nsib ility for the operation of the 
two roads between two companies. In pursuance of this 
policy the East Cleveland co mpany conducted th e Pros­
pect Street enterprise, while t he Kinsman Street R a ilway 
Co. operated the line designated by their name. The 
rai lways were both started o n September 10, 1860, a day 
memorable in the an nal s of Clevelan d as the date of the 
unveiling of the Perry monument in the Public Square. 
Each company owned four cars eight feet in length; two 
of them were designed for regular service, and th e others 
were reserved for special occasions. 

The East Cleveland company's cars ran every twenty 
minutes Lo Sterling Avenue, and one every hour to \\Till­
so n Avenue. 

The enterprise was not financially successfu l, and a 
controlling intere~t was sold to several gentle m en who 
elected Dr. A. Everett to the presidency, and he has bee n 
the executive head of the East Cleveland company s in ce 
that time. l\Ir. Charles \Vason was elected to the vice­
presiclency, and held the office till the time of his death, 
two years ago. 

The company have pursued a policy of grad ual exten­
sion, and at the present time they operate seven li11es, as 
follows: Euclid Avenue an d Prospect Street; Cedar Ave-

nue; \Vade Park Avenue; Central Avenue; Mayfield; 
East Cleveland.; Euclid Avenue and Collinwood. 

For years the directors have had an abiding faith in 
electricity as a motive power for street cars. As early as 
1884 they made a preliminary experiment to determine 
vvhether the electric system was practicable for their use. 
A section of conduit about three-quarters of a mile in 
length was built on Central Avenue, and the Bentley­
Knight unde rground system was installed. One car was 
o perated 011 this section, but the leakage proved so great 
that the idea of constructing a conduit system was aban­
doned, and the plan of equipping the road electrically 
was sh e lved fo1· the time being. The failure of the ex­
periment with the conduit was by no means surprising, 
es pecially in the light of present experience. The con­
duit was built of wood, and the general construction 
would he regarded to-day as exceedingly flimsy. But in 
those clays the necessity for great strength in every detail 
of equipment was not realized as it is at the present time. 

In 1888, the company, having made a thorough inves­
tigation of the overhead system, as far as was then prac­
ticable, and deeming it well adapted to the requirements 
of their service, applied to the City Council, and was 
granted a franchise. In December of that year the first 
electric line in Cleveland was operated on Euclid Avenue, 
and the electric system, which has contributed so materi­
ally to the prosperity of the city, was thus introduced. 
The original equipment consisted of sixteen Sprague 
motor cars. 

The fifty miles of track of the company are now laid 
entirely with girder rail of the Johnson and Wharton 
types. The weights range from fifty-two to ninety 
pounds to the yard. The distance between centres of ties 
in the more recent construction is two feet. The rails 
are connected by copper rail bonds which are soldered to 
a continuous ground wire. 

\Vith the exception of one line where brackets are 
used, side poles are employed throughout the system; 
and these are metal with the exception of those placed on 
the suburban extensions. The original trolley wire was a 
No. 4 silicon bronze; that used in recent construction is 
a No. o hard drawn copper. 

The company have a varied equipment in rolling 
s tock. Mos t of the car bodies are of their own manu­
facture: thirty have been completed in the last fourteen 
month s. Among the makers represented in the rolling 
stock are: John Stephenson Co., Lewis & Fowler Manu ­
facturing Co .. J. 1\1. Jones' Sons. Newburyport Car l\1anu­
fact11ri11g C o. and J. G. Brill Co. Tile cars are equipped 
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with electric moto rs of t he followi ng ty pes: Eighty No. 6 

Edison doub le reduction; ten No. 14 Edison single 
red uc ti o n ; o ne T homson-1 louston single reduction. The 
s ing le reduc ti o n m otors a rc of twe nty horse power eac h, 
a nd th e do ub le re d uct io n fif teen horse power each. 

The compa ny at p rese n t a re 
making th e woode n t ruck of t h e 
Fulto n F o undry Co., of C leve­
la nd , their s ta ndard ; bu t t he 
tru cks o f several o th er m akes 
a re a lso o n the lin es. Among 
the num ber a re those o f th e 
J. G . Brill C o.; Sh e ffi e l d 
Velociped e Ca r Co.; Be m is Ca r 
Box C o. ; J o hn S te phe nso n Co.; 
R obin so n Electric Truck & S up-
ply C o. 

Co., of Cleveland. Each o f t l1 ese is 72 i ns. X 18 ft., of 130 

11. P. capacity, and is des igned to s uppl y steam at 100 lbs. 
pressure. All are provided with th e Mu rphy smokeless 
furnace and at1tomatic s t0ker, m a nufac t u red in DetrcJit, 
which give satisfaction. The F o rd boile r cleaner is being 

- ,I 

j 

tried, and see ms to gi ve good re­
sults. The pumps a re o f th e 
D ean e duplex and Jlugh es' pa t ­
terns, two of the former and four 
of the latte r being empl oyed. 
Five Berryman heaters, 12 ft. X 
40 ins., and Reliance water col ­
umns, c omplete the boiler house 
equipment. 

\Vatcr for the boilers is now 
taken from the city mains, uut the 
railway company have just com ­
pleted an artesian well, 377 ft. 
deep, having a bore eight 
inches in diameter. This well 
will give a supply of IOo,ooo gals. 
every twenty-four hours, with 
natural rise of water to within 
seventy-five feet of the surface. 
The contractors for this well were 
the Buffalo \Veil Drilling Co. 

The po wer s ta ti o n which is 
located on Cedar A ve nue, a nd 
o f brick, pr es ent s an 
attrac tive appearance. The 
d im ensions of the first build ­
ing design ed for the power plant 
were So X 100 ft., to which was 
added late r an ex tensio n, So X 
qo ft. with fl a t rno f finish ed off 
having battle ments ri sing t o about 
thirty feet fro m the sid ewa lk, 
making the present bui lding an 
L with a fro nt o f 16 0 ft. and sid es 
of 100 and 140 ft. This building 
will probably be aga in extended 

C. W. WASON , 

The railway company are 
usi ng for recording the steam 
pressure at all times, a Bristol 
recording steam gauge, made in 
Waterbury, Conn. This makes 
records upon prepared disks, 

VICE-PRESIDENT EAST CLEVELAND RAILROAD CO , 

soo n, so as to occupy an a rea 2 4 0 X 140 ft. All fut ure 
buildings will be of brick with ro o f o f 2 X 4 in . joists 
laid edgeways a nd sup po rt ed o n iro n trusses. Th e firs t 

r 

HE'.'JRY A EVERETT, 
SECRETARY AND TREASURER EAST CLEVELAND RA I LROAD CO. 

s tack was 136 ft hig h with a six- fo o t fl ue, a nd the new stack 
Just completed is 17 5 ft. high a nd has a n eight -foot six­
inch flue . 

Th e boile r equipme nt consists of seven Cooper boi l­
e rs, a nd a n equal number built by the V a r ie t y I ron \Vorks 

wh ich show t he pressure record for each twenty-four 
hours, a nd w hi ch are kept on file. 

P owe r is furnished by both high and low speed en• 

\ 

\ 

E. DUTY, 
SUPERU.TEND E NT EAST CLE\'FLAND RAI L ROAD CO , 

gines. T h e former, which were first installed, occupy the 
old part of tlie building. The original installation was 
o ne 12 5 H. P. Armington & Sims engine, with two genera­
tors of sixty horse power each. This was soon increased 
200 per cent., which took care of all the motors for about 
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seve n month s, after which time the plant was again been very fa vo rable, a 11 d th e management is enabled to 
increased 200 per cent., g ivi ng an aggregate genera tor judge of the e flici ency o f th e t wo kinds of plants. 

f-:·--~· i\' . . 

1;,_•,~~•~"~ _,c-,_;.;•_. -,::.:_ ... , ~i:~ . .', ..:::-~,_;.,_ "¥:::: 

POWER STATION-EAST CLEVELAND RAILROAD CO. 

capacity of 1,000 H. P. About one year later an increase 
of over 100 per cent. was made, and at present the gener­
ator capacity is more than 2,000 H. P. The last increase 

The present steam engine equipment consists of three 
:250 H. P., 18_½ X 18 in. Armington & Sims engines, run­
ning at 200 revolutions, and three 125 H. P., q _½ X 15 in. 

BOILER ROOM - EAST CLEVELAND RAILROAD CO. 

was made contrary to the general opi nion at that time, in 
regard to the practicability of running low speed engines 
in connection with high speed engines, but the result has 

engines of the same type running at 260 revolutions. The 
slow speed engines are two in number, manufactured by 
C. & G. Cooper & Co., of l\'It. Vernon, 0., of 500 H. P. 
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each, cylinders 28 X 48 ins., and with a speed of seventy­
two revolutio ns per minute. The flywheels of these en­
gines are twenty feet in diameter, with a fifty-two inch 
face and weigh twenty-five tons each. The engines are 
fitt ed with a bell crank on the governor, with a movable 
weight by which the speed can be increased or decreased 
at will while the engine is running. The effect of the 
weight is to balance in part the influence of gravity on the 
governor balls, and the connections are so arranged that 
should the g o vernor belt break, the steam supply will be 
cut off, and any tendency on the part of the engine to 
race will thus be prevented. 

All oiling of the engines is dt)ne automatically 

The receiving pulley of the engine next to the old part 
of the building is on a quill or hollow sleeve, so that if 
the plant is extended in the future and another slow speed 
engine is added, it can be shut down without interfering 
with the running of the line shaft. 

The engine nearest the observer in the view of the 
station interior is belted direct with a cut-off coupling be­
tween the receiving pulley and the shaft, by means of 
which the engine can be stopped while the shaft can be 
run from the other engine. The receiving pulleys are 
74 X 50 ins. The shaft is supported by eleven Hill self­
oiling bearings and stands. 

As each generator is driven from a clutch pulley it 

POWER PLANT OF THE EAST CLEVELAND RAILROAD CO.-HIGH SPEED ENGINES. 

through a series of pipes connecting with a reservoir and 
having branches with outlets over each oil cup. The 
waste oil is first put through two filters, then runs by 
gravity into a tank, whence it is pumped to the reservoir 
over the boilers, which has a capacity of about eight 
barrels. From this reservoir the oil runs through a set­
tling T, which has a valve at the bottom, through which 
a ll impurities may be drawn out, and thence to every 
e ngine in the stati o n. Small branch pipes lead to all 
bearings. Each pipe is fitted with a small valve by which 
the flow can be regul a ted. 

The belting, whi ch is two- ply, was supplied by the 
Bo difielcl Belting Co., and gives g ood satisfaction. 

The high speed engines are, o f course, belted directly 
to the generators. The low s peed engines are belted to a 
lin e shaft furnished by the Hill Clutch Works, of Cleve­
land, 0., and consisting of four lengths, aggregating 
a bo ut seventy-nine feet seve n inches in diameter. On 
thi s there are six 88 X 29 in. split friction clutch pulleys, 
so arra nged that either of the two engines, which are at 
the ends o f the sh a ft, can run the entire line, and there 
being a fr ic tio n clutch cut-off coupling in the centre, each 
engine can run o ne-half separately. 

can be stopped or started without i11terfering with the 
other machines, and as the engines are entirely independ­
ent of one another, the plant is strictly interchangeable, 
lessening the possibilities of a shut-down to a minimum. 

The generators, whicll are sixteen in number, are all 
of the Edison compound wound type, and vary in size 
from forty to 150 K. w. capacity each. The first six gen­
erators installed were of the shunt type, but it was 
found that the voltage varied so greatly when these were 
relied upon to supply the current that a change was made 
to compound winding. The present machines hold the 
voltage within a maximum range in variation of ten volts. 
and give excellent satisfaction. Two more generators of 
the 150 K. w. size will soon be added to the station equip­
ment. 

A special device has been adopted to keep the arma­
tures cool while running. The power station is provided 
with a basement six feet in the clear under the engine 
and dynamo rooms, and having grated windows. Laid 
into the generator foundations are tile pipes, four inches 
in diameter, the upper opening being directly under the 
armature while the lower end opens into the basement. 
The air in the latter being always cooler than in the en-
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gi ne room, a stream of cold, dry air is insured through the 
tile pipes. It has been found by tests that the air in the 
basement is about twenty degrees be low that of the en­
gine room. 

eccentric, at th e ou ter e n cl of whi ch is a lever with a ball 
or weight. This arra nge m e nt compen sates for an y s lac k 
in the fuse wire, at all tim es i11 sun.;s a sure contact, a nd 
makes it ea sy to replace melted fuses. The company h ave 
ahvays used fus1lile plugs, and regard th em a s much supe-

] 
rior to circuit breakers. They have never had a machin e 

, damaged from overload clue to sh o1 t c irc u it o n the line. 
The power house is p rovid ed with th e W ason light-

ning arresters, two of whi ch a re connec ted to eac h feed 
1 wire on en tering the building. Th ese arres ters are ar­

ranged to be switched on separate ly, pe rmitt ing t he plac­
ing o f new fuses at any tim e. Th e compan y have neve r 
had a case of damage from lightning in the power house. 

Th e voltmeter is connected to a s wit ch, fro m v.:hich 
the voltage of any machine can be taken, and ea ch sec tion 

1 of line is provided with an ammeter. All the feed wires 
; being con nected together at their o ute r end s, th e station 

a tte ndants are enabled to switch out all but two wires 
a fter o n e o'clock at night, when o nly the night cars are 
operated. These two feed wires are provid ed with a 

• drop, which rings a large bell in case a fuse blows o n any 
sectio n. 

The greatest loss on the longest line, which is about 

I 

i_ j 

six miles from the povver house, is never over 10 per cent. , 
and it is the intenti on of the company as the number 
of cars increases, t o put up additional feed wires, always 
keeping the loss within 10 per ce nt. 

TROLLEY AND MOTOR INSPECTION ROOM - EAST CLEVELAND 
RAILROAD CO. 

The power house, motor shops and grounds are 
lighted by Graves arc lamps, operated from the street 
railway circuit. These lamps have proved very satisfac­
tory to the company, especially on the ground of economy 
of power. The com­
any consider them 
selves the pioneers in 
lighting in this manner 
from a 500 volt rail­
way circuit, having had 
I amps in operation 
about three years. 

The switchboard 1s 
in the old part of the 
building, and is so 
arranged that it can 
be extended indefinite­
ly as the plant grows. 

The company are furni shing two stationary motors 
between 200 and 300 H. P. They hope to increase this 
load until it approximates idea l condi~i o ns according to 
their point of view. A c urve o f the load on the station 
shows that a heavy d emand is made for current in the 
morning; the curve th en falls till about noon, when it 

--J 

Each line section, 
which, it might be 
mentioned, inc I u des 
not more than three 
miles of double track, 
is provided with a 
fusible copper plug 
switch on the switch­
board so that each sec­
tion may be operated 
separately or with the 

MOTOR REPAIR SHOP-EAST CLEVELAND RAILROAD CO. 

others, the feed wires of all the sec ti o ns being con­
nected together at their o uter ends by fus es. The fusible 
switches employed are of a special construction, designed 
by Mr. R. M. Fuller, assistant electrician of the company, 
and manufactured by the East Cleveland company. The 
peculiarity of this switch lies in the method of support­
ing it; it is held between a stationary post and an 

rises as people take cars to go home for dinner ; the 
curve then drops until people start homeward at night. 

It is found th a t there is practically a coincid ence be­
tween the hours of greatest demand from the cars and 
those of minimum load from the stationary motors, and 
vice versa. If the latter demand can be increased materi­
ally the tendency would be to keep the plant working at 
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maximum load at all times, and thus at the point of high­
est efficiency. 

The car shops of the company, located at Lake View, 
five and a half miles from the centre of the city, are ex­
ceedingly complete in arrangement. The building is 
brick, with a frontage of 360 ft. and a depth of 80 ft. 
The southern section of the building is used as an inspec­
tion department. The track running through this portion 
of the building forms a part of the terminal loop. The 
car entering the rooms runs over a pit in which a n em­
ploye is stationed, who thoroughly examines the motors, 
and at the same time a second employe on the raised 
platform is enabled to inspect the trolley. \Vhen the in­
spection is complete, the workman in the p it moves a sig­
nal which allows the motorman to start. Stationed at 
different points on the loop are repair men, who watch the 
car as 1t passes them. If they detect anything requiring 
attention, or notice any rattling about the machinery, 
they jump aboard, and, being provided with tools which 
they carry in a belt, they proceed to remedy the fault at 
o nce. 

Should a motor car require repairs of a ny serious 
character, it is switched into the repair department which 
is located just south of the inspection room. The room 
is provided with p_its and with apparatus sufficiently 
heavy to handle the motors quickly and with ease. 
The car is run in over a pit, at the bottom of which 
a carriage, with a hydraulic jack of a capaci ty o f 
ten tons, runs on a track. \Vh en the motor is lifted 
off by the jack it ran be shifted to any desired point 
by means of cranes with chain h oists. G ears a re re­
moved by screw pressure, by a machine exerting a power 
of sixty tons, designed by J. E. Lyo ns, forema n of the 
shops. Now, as to the results accomplished in the repair 
shops, as a consequence of the ad mirable system and 
labor saving machinery employed, Mr. Lyons states 
that a motor can be taken out of a ca r, and th e a rmature 
and intermediate bearings rebushed in an hour and a 
half. A motor can be taken from a ca r within fifteen 
minutes, and an armature can be substituted in eight 
minutes. 

The machine shop is very completely equipped. 
Among the special tools used are fo ur la thes, two drills 
and one shaper, all made by Prentice Bros. of \Vo rcester, 
Mass.; a 250 ton wheel press made by th e Baker Engine 
& Machine Co., of Geneva, 0., a nd a bolt cutter, manu­
factured by the Jarlock Manufacturing Co., of Erie, Pa. 
Three forges are run in the blacksmith shop. The tin 
shop occupies a corner in the same room. The company 
manufacture their own headlights. and do a ll the general 
repairs on tin work. All the machinery in the plant is 
operated by a thirty-five horse power Sprague motor 
which takes current from the railway circuit. 

The company make the greater number of ca rs used 
on the lines, and therefore the carpenter shop is a very 
complete department. During the last year twenty-five 
cars have been built. The south room of the building is 
used as a paint shop. It is the intention of the company 
to paint and varnish their cars at least once every 
year. 

In the winding room five men and two boys are em­
ployed on armatures and fields. 

The building is heated by steam from a boiler made 
by Parker & Meikle of Cleveland. It is located in the 
basement which extends entirely under the building ~nd 
which is used for storage. 

WOODLAND AVENUE & WEST SJl>E STREET 
HAILJWAD CO. 

Capital stock ...... . . . . . . . $2,000,000. 
No bo nds. 

Miles of track 
I lorse. . . . . . . . . . . . . . . . . . . . . . . . . ... .. 32 

President, M. A. IIA NNA, 
Vice-President, C. F . EM ERY, 

Secretary, J. B. II ANNA, 
Assistant Secretary, K. H ANNA, 

Treasurer, H. P. EELLS, 
Superintendent, CEORGE G. MULHERN, 

Assistants, A. E . DUTY and EvwrN HA NN A. 
Electrical Engineer, THOJ\IAS SHEEHA N. 

GEORGE G. MULHERN , 
SU PERINTENDENT WOODLAND AVENUE & W EST SIDE STREET 

RAILROAD CO. 

Any one wh o glances at the preceding table of data 
regarding the \Voodland Avenue & \Vest Side Street 
Railroad Co., is likely to draw an incorrect inference. 
The railway, it is true, is to-day operated by horses, but it 
is o n the point of becoming an electric system. Had it 
not been for the series of unfortunate delays which seem 
almost inevitable accompaniments of street railway enter­
prises, the several lines would have been electrically oper­
a ted before this time. It had been hoped by the man­
agement that operation would be begun at least before 
the convention of the American Street Railway Associa­
tion met at Cleveland; but while this proved impossible, 
it is be lieved that a careful inspection of the plant, even 
in its present incomplete state, will prove to be of great 
i11terest. This is true, especially in view of the fact that 
the company have come rather late into the field, and 
the ir plan~ have been formed only after a mature exami­
nation of street railway systems throughout the country. 

The Woodland Avenue & \Vest Side Street Railroad 
Co. are the successors of two railway companies, each of 
which contributed a half of the name by which the pres­
ent company are styled. The West Side Street Railroad 
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C o. were org ani zed in 1866 by D. J>. Rh odes. Th e o r ig­
inal fran chi se gra nted th e co rpo ra tio n gave the m the 
right to operate ove r Ma in Stree t brid ge a nd up Lig ht­
house Stree t, but no ad vantage was take n o f thi s privi­
lege for the reason that th e g ra d e was so hea vy o n th e 
latter street that s uccess ful o perati o n b y t he ro ute was 
out of the questio n. A second o rdinance g ranted th e 
company the privilege of running ove r P earl S treet, 
Detroit Stree t, Champlain Stree t , Se neca Stree t to Supe ­
rior, and of this franchi se th e co mpa ny avail ed the mselves. 
They subsequently changed their ro ute so that cars ra n 
through \Vater Street instead of Cha mplain S tree t. 

In 1882 Mr. M. A. Hanna bo ught a co nt rolling inte r ­
est in the company and at o nce instituted a radical change 
in the business policy. He put o n better cars, b ette r 
horses, and built new and commodi o us car barns. The 
service was greatly improved and at once began to m eet 
the demands of the patrons of the line. 

In 1885 the company were consolidated ',;vith the 
Woodland Avenue Street Railroad Co. This latte r co r ­
poration, under the name of the Kinsman Street Railroad 

four are loca ted o n t h e West Side, and the fifth comprises 
a se r ies of buildings at \ Vooclland and Willson Avenues. 

r 

I t has been previo usly stated that the company will, 
in a comparative ly short time, operate all 
their lines b y e lec t ric ity, a nd for t h is reason, 
o nly a cursory sketch of the present equip­
ment has b ee n g ive n ; for, prac t ica lly, it 
belo ngs to the past. Th e new equ ipment is 
wort h y o f eve n a fa r m ore extended descrip­
t ion than can b e given h ere, b u t, su pp le­
m en ted as the text is by illust ra t ion, it is 
b elieved that an excell e nt idea of th e in ­
teresti ng plant and syst e m can b e g a ined . 

In t heir new track construction the com ­
p a ny have for the m os t part used Johnson 
rai ls, t h e weigh ts of which a re ninety-eight 
p ounds a nd eighty-two pounds. One mil e is 
la id with Wharton rails nine inches in height 
a nd weigh ing ni nety pounds. Of th e J ohn­
so n rails the h eavier are spiked to the ties , 
a nd the others rest o n chairs. Oak ties 5 X 8 

ins. are laid a t dis-

~-~~~ 
• --- .- • • - ;,,cc-- _--------.. 

tances o f two and 
a half fee t from 
cen t res. I t has 
bee n decided t o 
break jo ints, and a 
tie is laid within 
eig ht inc h es on 
each side of these 
points. Special at ­
tention has been 
paid to tam ping, 
a n d t hi s work has 
been thoroughly 
d one. The pave-

- ~- -----

EXTERIOR OF POWER STATION-WOODLAND AVENUE & WEST SIDE RAILWAY. 

Co., secured a charter in 1859. Their franchise gave 
them the right to run down Woodland Avenue-then 
Kinsman Street-to the Public Park and return. 

The officers of the consolidated company were the 
same as those who are now in charge : M. A. Hanna, 
president; J. B. Hanna, secretary, and George G. Mul­
hern, superintendent. 

The company at present operate four horse car lines, the 
aggregate mile­
age of which is 
thirty-two miles. 
The lines are : 
Woodland Ave­
nue, Pearl and 
Lorain Streets ; 
Kinsman and 
Fulton Streets ; 
West Madison 

ent is the ordinary Medina s to ne. 
Each rail is wired by a No. oo galvanized iron wi re, 

and the joints are bonded o n bo th the inside a n d outside 
of the rail. To provide a good g ro und in even the driest 
weather, the 1,vire is run into the soil about twelve fee t at 
points about 1,000 ft. apart, a nd co nnec ti o n is made with 
sewer pipe, or a coil of wire is left in the earth , if no me­
tallic connectio n is found. 

and F r a n k 1 i n 
Avenues; De­
troit Street and 

NEW CAR HOUSE-WOODLAND AVENUE & WEST SIDE RAILWAY. 

\Vest Cleveland. One hundred and eighteen cars, made 
by the Brownell Car Co., J. M. Jones' Sons, J. G . Brill 
Co., Lewis & Fowler Manufacturing Co. and the 
operating company, are used in the service. After the 
installation of the electrical system, these cars will be 
used as trailers; only new cars will be used in connec­
tion with the motors. 

The company have been using fiv e car barns, of which 

Side pole constru ction was adopted for the entire line , 
and metal p oles will be used th roughout the system. On 
forty-foot streets the three sections of the poles are four 
inches, five inches a nd six inches standard sizes, respect­
ively ; o n the sixty-foo t st reets and o n cu rves the sizes a re 
five inches, si x inches a nd seven inches ext ra heavy. The 
poles are treated with a coat of paint inside a n d outside, 
and the section which is to he buried receives a second 
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coat. Their length is twenty-eight feet, of which six feet 
is underground. The poles were furnished by the Elec­
trical Construction & Supply Co.,of Pittsburgh. The pole 
top is that of the Railway Equipment Co., of Chicago, 
who furnished the entire overhead equipment \Vith the 
exception of the wire, including hangers, glass insulators, 

etc. 
The trolley wire is of the best Lake Superior copper, 

and the gauge is No. o B. & S. Most of the feed wire has 
a cross section of 500,000 circular mils. The entire wire 
and feeder contract was awarded to the McIntosh-Hunt­
ington Co., of Cleveland, who purchased their supply of 
the \Vestern Electric Co., of Chicago. The company 
decided to start with forty electric cars, and the order fo r 

econom y in working. The building is located on the 
the West Side, about 300 ft. from the Cuyahoga River, 
from which water is brought for condensing purposes in 
an eighteen inch main. The structure can readily be 
seen from the Superior Street viaduct. 

The building has a fro ntage of 160 ft. and a depth of 
140 ft. It is one story in height, and is built of brick with 
stone trimmings. As the illustration shows, the structure 
is covered by two separate roofs, one over the boiler 
room and the o ther over the engine and generator room. 
The smoke stack rises to a height of 175 ft., and rests on 
a foun dation built on piles. 

To provide an abundance of air, a space of five 
feet will be left under the flooring; the latter will be 
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PLAN OF POWER STATION-WOOD LAND AVENUE & WEST SIDE RAILWAY. 

the bodies and trucks was given to the J. G. Brill Co. The 
length of the bodies will be twenty-one feet, with plat­
forms four feet six inches, making the cars thirty feet over 
all. They are to be finished in mahogany with birch 
decorations for the ceilings. Doors at the side near the 
step are provided to facilitate getting in and off. Plate 
glass will be used in the windows and cut glass in the 
ventilators. The latter will be o f a new design sim ilar to 
those used in steam railroad coaches. \Vilto n carpet 
will cover the seats. Illumination will be provided by ten 
incandescent lamps, one on each platform, and four each 
on two chandeliers within the car. 

The motors will be of the \Vestinghouse single re­
duction type. Two motors of twenty-five horse power 
each will operate each car. 

The power house embodies a number of features 
which r ender it of especial interest. In its equipment it 
will b e unique, and its operation will be carefully watched 
by railway men. The management determined upon de­
parting fro m the ordinary practice only after extended 
study, and they believe their plant will show a marked 

constructed of I beams with arches of tile, and covered 
with cement. Steam will be generated in three boilers 
of the Sco t ch marine type, of a capacity of 500 H. P. each. 
The engines will be three in number, of the marine type, 
and triple expansion. They will run with two foot 
stroke and 140 rev olutions, making the piston speed 

560 ft. 
Coupled to an extens10n of the engine shaft at each 

end will be a \Vestinghouse multipolar generator of 250 

H. P., designed to run at 140 revolutions. The direct con­
nection of triple expansion engine and generator has cer­
tainly not been attempted in this country heretofore, but 
the company are confident that the best results will 
be accomplished. The engines and boiler were constructed 
by the Globe Iron Works C o., of Cleveland. The engines 
were originally designed for marine service, but the com­
pany consider that they embody a number of substantial 
points of excellence for street railway service. 

The switchboard will be a novel construction. The 
fou ndation will consist of a series of pillars on which will 
rest an I beam. On the latter will be laid a course o f tar-
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reel wood from which will rise a solid brick wall forming 
the switchboard. Th e face and ends will be built of en­
amel brick se t very close. The brickwork will lie ten 
feet six inches in le ng th , and will be completed by orna­
men ta! framework of a n tiq uc oak, making its total length 
thirty-six feet. The measuring instruments, which are to 
be of Westinghouse type, arc to be bolted through the 
brickwork, and conn ections through it will be made by 
mea ns of rubber tubing. 

In charge of the electrical installation is l\1r. F. \V. 
Waterman of the W estingh ouse company of Pittsburgh, 
who has been mos t successful in designing much of the 
work, and who is responsible for a great many details 
which will be thoroughly appreciated when the system is 
in operation. 

The company have built extensive new car house 
and shops at the corner of Lorain A venue and Henley 
Street, about four miles from the downtown terminus. 
The structure is brick with stone trimmings, a nd will be 
complete in its arrangement and equipment. The illus­
trations present a perspective view of the structure which 
is divided into two buildings joi•ned at the front by a 
tower rising to a height of seventy feet. The total depth 
is 372 ft. and the frontage is 160 ft. on Lorain Street. 
Back of the tower the shops and car house are separ­
ated by a fifteen -foot alley. The terminal loop is a track 
passing about the buildings and through an inspec tion 
room at the rear equipped with pits and overhead plat­
torms for inspection purposes. The cars stop at the 
waiting room for passengers, shown a t the left in the 
perspective view. The arrangement of tracks is such 
that cars may be readily switched at three points from 
the main track in front into the car house, and by a 
system of switches to any point in the building. They 
can in the same way be switched from the building a t 
the rear. For 150 ft. at the rear of the car house, the cars 
are run over pits, the tracks being supported on I bea ms. 
The shops will be equipped with the most approved ma­
chinery for repair work. 

----••·•-----
CLEVELAND CITY CABLlt CO. 

Capital stock ............ .... $--1-,000,000 
Bonds. . . . . . . . . . . . . . . . . . . . . . . 1,884,000 

$5,884,000 
Miles of Track : 

Cable.... . . . . . . . . . . . . . .......... 19.25 
H orse. . . . . . . . . . . . , .............. 13. 

32.25 
Number of passengers carried during the 

year ended June 31, 1892 ......... . 7,900,000 

President, FRANK D EH. R OBISON, 
Vice-President & Treasurer, JOHN J. SHIPHERD, 

Second Vice-President, GEORGE H. HOLT, 
Secretary, \V. PARSONS, 

Assistant Secretary, G. A. SCHRIEFER, 
Superintendent, M. S. ROBISON. 

DIRECTORS: 

FRANK DEII. R OBISON, 
J OHN J. SHIPHERD, 
CHARLES HATHAWAY, 

G . D. 

M. s. ROBISON' 
GEORGE H. IloLT, 
G. E. TAINTOR, 

L'Hu1LIER. 

Over three years ago the Cleveland City Cable Co., 
acquired possession of the Superior Street railway and the 

S t. Clair Street rail way, both of which were operated by 
horses. Th e new com pa ny determined to introduce on a 
portion of th eir system improved transit facilities, and the 
work of introducing th e cable on S uperior Street and 
Payn e Avenue was at o nce hegun. These two lines, of 
which the ag g regate leng th is n ine teen \ and a quarter 
miles, were firs t o perated h y cable in December, 1890. 
The St. Clair Street lin e is still trave rsed by horse cars, 
but steps have been take n t o equip it with elec t ricity. 

The trac k constru c tio n a nd the u nde rground work 
generally for the cable sys tem is o f the most substantial 
character. The conduit, which is e ightee n inches in 
depth, is made of English P ortland cem ent a nd was laid 
up about folding co res. The cast iro n yokes, we ig h ing 365 

JOHN J. SHIPHERD, 
VICE- PRE SIDENT CLEVELAND CITY CABL E CO, 

lbs each, are placed every five feet and rest upon a fo und­
ation of concrete. The chilled carrying pulleys a re six­
teen inches in diameter and are spaced thirty-five fe e t, 
apart. The curve pulleys, which have remo vable rings 
with chilled grooves, are forty-two inches in diameter. 

The track is laid with Wharton girder rail weighing 
seventy-eight pounds to the yard, the joints resting di ­
rectly upon the yokes. The slot rails are of the Z type 
a nd are placed an inch higher than the track rails, so that 
a watershed is formed. The tracks and the space be­
t ween tracks are paved with granite blocks. 

The power house of the company is located o n Su­
perior Street near Madison Avenue, and the building is 
one of the most ornamental structures used for the pur­
pose in the country. It is artistically built o f pressed 
brick, with high clock tower and office fro n t, with a 
smoke stack at the rear reaching a height of 150 ft. The 
plant was designed by the late Col. Wm. H. Paine, a s­
sisted by R obert Gillham. 

Steam for the station is generated in three Babcock 
& Wilcox boilers of 362 H. P. each, the fuel being crude 
oil which is piped directly from Lima, 0., to an iron res­
ervoir in the station. The oil is delivered to the f u mace 
in the form of a spray under a pressure of from five to 
eight pounds, and is co mbined at the burner with a jet 
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of live steam from the boilers. The oil flows by gravity 
from the reservoir to a small circulati ng pump, by"m eans 
of which a portion is forced to the burners, the rest fl o w­
ing back to the storage tank. 

Two engines built by \Vm. Wright of Newburgh, N. 
Y., each of r ,250 H. P. with cylinders 38 X Go ins., furnish 
the power for driving the ropes. The flywhe els are 
twenty-four feet in diameter and weigh sixty- five tons 
each. Each engine is able to carry the entire load, so 
that one is always held in reserve. 

The main shaft is sixteen inches in diameter, and is 
ninety feet in length. The method of transmitting the 
power from this shaft to the winding d rnm is somewhat 
novel. The object of the designers of the plant was to 

...:.~--~-~__,.... . ....... ·.-:::::,:::::::.: .. 
:_ . . -

lowed between the faces. The disks are then connected 
by a key set into the face of each disk which is held in place 
by two large bolts passing through the coupling keys. In 
case it is required to put an additional wrap on the drums, 
the key is removed, and the rope passed through between 
the faces of the disk, when the keys are readily replaced. 
The whole operation may be performed in a brief period 
of time. The shaft is also provided with powerful friction 
clutches for the purpose of cutting out any set of wind­
ing drums. 

The winding drums are provided with \Valker differ­
ential rings, and all the winding machinery for the plant 
was supplied by the \Valker Manufacturing Co., of Cleve­
land. 
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POWER STATION OF THE CLEVELAND CITY CABLE RAILWAY. 

dispense with the auxi liary shaft ord ina rily used, and 
diminish the number of gears wi th ou t sacrificing at the 
same time the overhanging feature for the drums. The 
desired end is attained by leading the main shaft between 
the different sets of winding drums to which, by means 
of pinion and gear, it transmits its power, the engines 
b eing attached at either end. The pinions o n the main 
shaft are about five feet in diameter a nd twelve-inch face. 
engaging on either side with gears thirteen feet in diame­
ter with the same width of face, mounted on the winding 
drum shafts. Each set of drums varies in diameter, 
depending upon the different speeds of cable required. 

The plant is designed for driving six independent 
cables, but only four are yet in position, as shown. T o 
p ro vid e fo r placing additional wraps upon the drums 
withou t c utting the cable, the main shaft is divided into 
sections meas ur ing thirty feet each, which are connected 
together by m eans o f couplmg and steel keys. Each sec­
tion termin a tes in a la rge disk, two-inch spaces being a l-

The tension carriages, four in number, are located in 
a well lighted room So X 100 ft., directly back of the en­
gine room. Each carriage consists of a twelve-foot 
sheave mounted on a frame twenty feet long and three 
feet wide, which is carried on four twenty-four inch truck 
wheels. The track extends the entire length of the room. 
Each carriage is provided with a sheave drum by which 
it is drawn back by the pull from circular weights weigh­
ing several thousand pounds each. The latter, which are 
changed according to the load, are slotted so that they 
may be easily and quickly removed. The weights on the 
several lines range from 4,000 to 7,000 lbs. Provision has 
been made in the room so that the number of tension 
carriages may be increased to six. 

An overhead traveling crane, capable of lifting the 
heaviest piece of machinery in the plant, is an interesting 
and desirable adjunct to the station. 

One o f the interesting features of the system is the 
auxiliary machinery located underground in Superior 
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Street, near t It e 
po st office. An 
a u x i I i a r y ro pe, 
running at a speed 
considerably I es s 
than that of the 
main cable, is re­
quired for the 
downtown ro ute of 
the line, which 
turns from Suped­
o r S tr ee t into 
Water Street. At 
the end of th e lat­
ter street is a 
grade of sufficient 
length so that cars 
are switched fro m 
one track to the 
other by gravity. 
The design of the 
auxiliary machin­
ery, which is simi­
lar to that of the 
drums of the driv­
ing plant, occupies 
a space below the 
surface about 
thirty by ninety 
feet, the street be­
ing supported by 
means of steel I 
beams with brick 
arches laid in 
cement mortar. 
The main Superior 
Street cabl~ at a 
s p e e d of twelve 
miles per ho u r, 
enters the vault, 
thence with half 
wraps embraces 
the two twelve­
foot overhanging 
driving drums, 
shown in the left 
of t h e fi g u re, 
thence to an end 
sheave in the same 
vault, and by the 
south track tube 
returns to the sta­
tion. The shafts 
of th e auxiliary 
drums a1·e pro­
vided with pinions 1 

four feet in diame­
ter with ten-inch 
face, which engage 
with gear wheels 
ten feet in diame­
ter h av i n g t h e 
same width of face, 
which are mount­
ed on the shafts 
of the auxiliary 
driving drums 
w h i c h a r e also 
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twelve feet in diameter (shown on the right), all the 
shafts being ten inches in diameter. The initial drum 

tern, are operated from the power station, running for 
a distance o f 2,500 ft. through two twenty-inch blind 

conduits made of vitrified pipe. 
The main cables on Superior Street 

and Payne Avenue run at a speed of 
twelve miles per hour. The cable east 
of the power house runs at a speed of 
fourteen miles per hour. 

The company own forty-seven grip 
cars of the Stephenson make ; they are 
provided with a special pattern of grip 
designed by the late Col. William H. 
Payne, and with Johnson automatic 
brakes. The passenger cars, which are 
131 in number, were manufactured by 
the J. G. Brill Co., and J. M. Jones' 
Sons. Stephenson, Dorner & Dutton, 
and Brill trucks support the cars. 

STREET SCENE DURING THE CONSTRUCTION OF THE CABLE LINES. 

The principal car house of the com­
pany is located at the eastern terminus 
of the Superior Street line. The build­
ing is a brick structure one story in 
height with a frontage of about 200 
ft., and a slightly greater depth. Six 
tracks are laid within the car house, and 
four transfer tables, made by Alfred G. 

shafts are also provided with friction clutches. By this 
arrangement the -speed of the auxiliary cable is normally 
six miles per hour. From 
the auxiliary drums the 
cable passes to the tension 
carriage, with twelve-foot 
horizontal sheaves mount­
ed on an incline of twenty 
degree<; in the same pit, 
but not shown in the 
figure. The auxiliary ma­
chinery is mounted upon 
cast iron girder frames 
resting upon brick foun­
dations, the side section 
of the frames being 12 X 
14 ins. and provided with 
adj us table pedestal boxes . 
..:\II the drums are over-
hanging with struts. 

The lengths of the 
four cables are as follows: 
\Vestern Superior Strett, 
24,300 ft.; Eastern Superior 
Street, 23,900 ft.; auxiliary, 
7,850 ft.; \Vestern Payne 
Avenue, 24,050 ft.; Eastern 
Payne Avenue, 26,300 ft. 
The ropes are of the John 
A. Roebling's Sons Co's. 
make. 

Hathaway, of Cleveland, are provided 
for shiftin~ cars from one track to another. The cable 
company employ the tran<;fer table in all their car house~, 

The Superior Street 
road is a straight line ex­
tending to Doan Street. 
The Payne Avenue line 
follows Superior Street for 
a considerable distance and PIT MACHINERY FOR DRIVING AUXILIARY CABLE-CLEVELAND CITY CABLE RAILWAY. 

then branches off to the south. The two sections of and thirty are used in Cleveland. When cars enter the 
cable necessary for the Payne Avenue branch uf the sys- building, when coming from the city, they are run over a 
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cement lined pit where they arc thoroughly washed and 
inspected. Thence the cars are s hifted to the outgoing 
track. 

BIWOKLYN STHEWl' IL\lLIWAD CO. 

Capital stock ................. $600,000 
Bonds. . . . . . . . . . . . . . . . . . . . . . 600,000 

Miles of Trnck : 
Electric ............. . .............. 30 

President, To111 L. JoH NSON, 
Vice-Presid ent, A. L. J OHNSON, 

$1,200,000 

Secretary & Treasurer, H . J. DA VIES, 
Superintendent, S Al\lUEL II ARRIS. 

TOi\l L. J OHNSON, 
A. L. JOH NSON, 
H.J. DAVIES, 

DIRECTO RS: 

J OHN F. \VHITELAW, 
w. B. HALE, 
L. A. R USSELL, 

A. I. DU PO NT. 

consider the Brooklyn compa ny a lo ne as o perating all the 
lines. 

The Brooklyn Street Railroa d Co., was incorporated 
in 1869. The company built and operated a si ngle track 
horse car line from Spring Street, in the village o f Brook­
lyn, northerly along what was th en Co lumbus Street, now 
Pearl Street, to Lorain Street, in the c ity of Clevela nd , a 
distance of about two miles. The in corpora to rs were: 
Adam W. Poe, John S. Fish, A. Clark, B. F . Tyler and 
Seymour Trowbridge. In 1879, Mr. Tom L. J o hn so n 
acqu ired a co ntrolling interest in the stock of the co m­
pany, and steps were at once taken to ex tend the road 
from L orain Street to the Superior Street viaduct and 
thence to the Public Square. Th e tracks in Pearl Street, 
between the viaduct and Lorain Street, were O\Vned by 
the W est Side Street R ailroad Co., who refused to permit 
the Brooklyn co mpany to use them. P rolonged negotia­
tions a nd litigations resulted, the Brooklyn company finally 
securing the right to run th eir car s to the Public 
Squ3.re, paying the West Side company a rental for the 
use of their tracks. In the meantime, Mr.Johnson trans­

ferred his passengers at the 
co rner of Pearl and Lorain 
Streets to omnibuses, and so 
carried them to the centre of 
the city. The road was su bse­
q uently extended through Sco­
vill Avenue into the eastern part 
o f the city, and from Scovill 
Avenue south on \Villson Ave­
nue and other streets t o Forest 
City Park. The distance be­
tween the present t ermini of the 
main line of the road is about 
ten miles. 

The South Side Street R ai l­
road C o. was incorporated in 
1872, and for years operated a 
road on a small scale. Bobtail 

SCOVILL AVENUE POWER STATION-BROOKLYN STREET RAILROAD CO. 

cars, each drawn by a single 
horse, formed the r olling stock, 
and a six-cent fare was charg­
ed. In 1885 Mr. Johnson and 
his associates secured possession 
of the property. At present the 

SOUTH SIDE STREJ<:T HAILIWA]) CO. 

Capital stock ................. $300,000 
Bonds. . . . . . . . . . . . . . . . . . . . . . . . 300,000 

Miles of Track : 
$600,000 

Electric ............................ 1 o 

President, A. L. JOH NSON, 
Vice-President, To;,,r L. JOHNSO N, 

Secretary & Treasurer, H. J. D AVIES, 
Superintendent, SAJ\IUEL HARRIS. 
DIRECTORS: 

A. L. JOH NSON, H. J. DAVIES, 
TOM L. JOHNSON, \V. B. HALE, 

JOH N F. \VHITELAW. 
It will be noticed by reference to the preceding lists 

of officers that the Brooklyn Street Railroad and the 
South Side Street Railroad companies are under the 
same management. The two roads are practically oper­
ated as one system, and it is customary in Cleveland to 

road extends from the village of Brooklyn by way of 
Pearl Street, Clark Avenue, Jennings Avenue, the Cen­
tral Viaduct, Ontario and Superior Streets to the centre 
of the city, running through one of the m ost desirable 
portions of the city. The South Side company also oper­
ate a line on Scranton Avenue and Seneca Street, two 
and a half miles in length. 

The company meet with a number of heavy grades on 
their lines. On the main line four grades as high as 6 
per cent. are encountered. On the Scranton Avenue line 
there are two 8 per cent. grades extending for a distance 
of 1,000 ft. each. Cars running on this route are oper­
ated without trailers, and as a measure of precaution, 
each car is provided with a track brake of the company's 
own design. 

In the summer and fall of 1889 the m otive power for 
operating the cars was changed to electricity, and both 
systems are now electrically equipped. The track is laid 
with Johnson girder rail, a part weighing fifty-two pounds 
to the yard, and the remainder seventy-eight pounds 
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The lighter, which was laid for horse car service, is 
to be replaced by rail of a heavier weight. 

The overhead system is built \vith side pole con­
struction throughout. The original overhead wo rk was 
done by the Thomson-Houston Electric Co., but since 
that time the company have done all work of this ki nd , 
and now manufacture all the appliances and devices for 
the overhead equipment. 

The tv.:o companies own and operate seventy m otor 
cars and ninety-two trailers. These are all of the Stephen­
son make with the exception of a 
few bob tail cars bequeathed by 
the original South Side company. 
These have been provided with 
single fifteen horse power Thom­
son-Houston motors, and are now 
used on a transfer line con necting 
the South Side and Brooklyn 
roads. The car bodies are mount­
ed on DuPont trucks manufact­
ured by Dorner~ l >ut ton of Cleve­
land. 

-... ' -- ... 
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Thomson-Houston generators of 62,500 watts capacity 
each. Th e swi tchboard, which is of the company's make, 
is su p plied with Thomson-Houston instruments. 

The largest pov,:er station of the Brooklyn company 
is that situated on Pearl Street adjoining the general 
offices. The boiler room co ntains five boilers of 150 H.P. 
each, mad e by the Variety Engine \Vorks Co., of Cleve­
land. Butman furnaces are used with Jarvis settings. 
Until recently the company secured water from their 
artesian well, but finding that it caused a great amount of 
scale in the boilers, it has been discarded, and the supply 
is taken from the city mains. The engine and generator 
room is immedia tely in front and looks out upon the 
street. The machine ry has been arranged with the pur­
pose of locating as !urge an amount of power generating 
apparatu s in the space as possible. Five Ball engines, 
furnish the power for driving the Thomson- Houston 
generators. The latte r are ten in number, each of 
62,500 watts capacity. As the space is extremely lim­
ited, each a lte rnate machine has been placed on a raised 
foundation four feet in height. They are connected 
directly to the engines by Bodifield belts, each en-

gine driving two machines by two fly­
wheels. 

The third station is located on 
Canal Street, and the equipment is 
similar to that employed in the Pearl 
Street plant. Six boilers of 150 H. P., 

of the Variety Iron \Vorks Co., generate 
the steam. Power is supplied by 
seven Ball engines of 125 H. P., each 
of which is connected to one of seven 
Tho mson - Houston generators by a 
Bodifield belt. 

SCOVILL AVENUE STATION-B ROOKLY N STREET RAIL ROAD CO. The companies own four car houses; 
one located in Brooklyn, one on Pearl 

Street, one at the Ciark Avenue terminus and one on 
Willso n Avenue. 

Most of the motor cars are equipped with two Tho m­
son- H ouston double reduction, fifteen horse power 
motors. In addition, five cars are equipped with Wight ­
man motors, one is operated by \Vesti ngh o use motors , 
and one by a Short gearless motor. 

The companies own three power houses, o ne located 
on Pearl Street near their office, o ne o n Canal Street 
near the Central Viaduct, a n d one at the corner of Scovill 
Avenue c1nd Florence Street. Originally each of these 
stations supplied its own district, but at present the 
lines are connected together, all three plants feeding into 
the general network. The Scovill Street station is the 
most pretentious structure in appearance, as it was built 
specially as a power station. It was comple ted with the 
apparatus ready for use in May, 1890. The structure has 
a frontage of eighty-eight feet, with a depth of forty· 
eight feet. The smoke stack is 165 ft. in height. The 
steam for the station is generated in three boilers eight­
een feet in length, and of 150 H. P. capacity each, made 
by the Variety Iron \Vorks Co. of Cleveland . They are 
equipped with the Roney mechanical stoker. Slack is 
used as fuel. \Vater is taken from the city mains. 

The room in which the engines and generators are 
located is seventy-five feet in width and forty-eight feet 
in depth. It is well lighted, and the plant is conveniently 
arranged. The 16 X 24 in. engines are five in number, and 
were manufactured by the Straight Line Engine Co., of 
Syracuse, N. Y. The engines are connected by belts, 
made by the Bodifield Belting Co., of Cleveland, to five 

BIWAD\VAY & NE\V BU UGH 
IWAD CO. 

STREET RA IL= 

Capital stock ..... ............... $1,000,000 

No Bonds 
Miles of track 

Electric ............................. 26 

President, HoR ACE E. A ND REWS, 
Vice-Presid ent and Superintendent, JoHN J. STANLEY, 

Secretary and Treasurer, DR. EDWIN FowLER. 

DIRECTORS: 

H ORACE E. A NDRE\\'S, DR. EDWIN FowLER, 
JoH N J . STANLEY, S AMUEL ANDREWS, 

CHARLES J. SEAB ROOK. 

The company have been operating a street railway 
since 1873, although the incorporation was effected some 
time before. The beginning of the enterprise was 
modest eno ugh, for at first only four cars were run. The 
route which was then followed was a portion of the pre­
sent Broadway line, the terminus being at Union Street. 
The road was subsequently extended to Newburgh, the 
present te rminus o f the road, and in 1885 the use of horses 
was discontinued and the Sprague electric system was in­
stalled. Twenty-five motor cars were put into service, 
the bodies being furnished by the J. G. Brill Co. The 
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Belt line, which was equipped fro m t!te fir s t as an dectric 
sys_tcm, was put into operation in April, 1891. 

T!tc co mpany have rece 11tly discarded the last of t!teir 
Jig-ht rails, and can boast of a sp lendid track co nstruction 
throughout their entire system. All the rails arc of the 

\ 
\ 

f 

/ 

~ 
JOHN J. STANLEY, 

VICE-l'RE'>IDENT BROADWAY &. NEWBURGH STREET RA I LRO.\D CO. 

Johnson Co's manufacture. Twenty miles are laid with 
rails weighing eighty-two pound~ to the yard, and the re­
mainder is laid with the latest type of ninety-eight pound 
rail. The latter is spiked directly to the ties, the former 
resting on Johnson chairs. Oak ties measuring 5 X 8 ins. 

o p1111011. I Ii s experience generally is that each method 
has its advantages and disadvantage '> ,vliiclt so nearly 
counterbalance each ot her that it is bard to express a pre­
ference. In laying th e last rail during the hot weather, no 
a llowance whateve r was mad e for expansion, the cuds be­
ing butted up snugly to each other. 

Side metal pole co nst ru c ti o n is fo llowed t!trough ­
out the system. Th e trolley wire is of silicon bronze, 
which, with all the overhead cons tru c ti o n, was put up 
by the Cleveland Construction Co. 

The rolling stock o f th e co mpan y co nsists of the fol­
lowing motor cars: Twenty five Ediso n (Sprague), twelve 
Short, of which eleven are double reduction a nd one si n­
gle reduction, and one \Vestinghuuse single reduction. 
The bodies tor the motor cars were built by the J. G. 
Brill Co. All the cars are mounted on single Brill trucks, 
although twelve of the car bodies are twe nty-o ne feet in 
length. The cars now used as traile rs were co nstructed 
by the same company and by J.M. Jones' Sons. 

The power station is located on Broad way, co rner of 
~tna Street, about four miles from the Publi c Square. 
The site is particularly advantageous inasmuch as it is 
very nearly in th e centre of the system, and is in prox­
imity to the heaviest grades which the motors are obliged 
to surmount. The building in which the power plant is 
located is a brick structure 325 ft. X 62 ft. 

The boiler room occupies the rear section of the 
building, directly back of which are railroad tracks. Coal 
is brought to this point in cars, a nd is shoveled into the 
rear windows of the boiler room. The boilers are five in 
number, each of -:ioo H. P., and ,vere constructed by the 
Variety I ron Works Co. of Cleveland. 

In the adjoining section is located the engi11e and 
generator room. This part of the plant is of peculiar in­
terest inasmuch as the four Reyn o lds -Corliss engines, 
made by the E. P. Allis Co. of Milwaukee, \Vis., are belted 

GENERAL OFFICES AND POWER STATION-BROADWAY & NEWBURGH STREET RAILROAD CO. 

are used except at the joints, on each side of which, at a 
distance of about eig:ht i_nches, a tie measuring 5 X 12 ins. 
X 7 ft. is laid. In the most recent construction the com­
pany have followed the practice of breaking joints. Prior 
to this the joints have been made even. As to the relative 
advantages of breaking joints and laying them even, the 
superintendent, Mr. Stanley, is not prepared to express an 

directly to the dynamos. This method of connection is 
found to give excellent results, and the plant is unques­
tionably one of the most economical in the city. The 
largest of the engines is of 600 H. P., and the flywheel, 
which makes seventy revolutions per minute, has a diame­
ter of twenty-four feet. The face of the flywheel is made 
with a double crown, and it is connected to two No. So 
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Edison generators of a capacity of 150 K. w. each. The 
pulleys of the latter are thirty-six inches, and their speed 
about 550 revolutions. 

slate switchboard, constructed by the W. B. Cleveland 
Co., of Geneva, 0. It is provided with th e latest forµ1s 
of circuit breakers and lightning arresters of the Cleve­

land type. The arrange­
ment is such that when 
a circuit breaker acts, the 
attention of the engineer 
is immediately called to 
the fact by the ringing of 
a gong. 

The front section of 
the building is used for 
storing cars which are 
shifted from one track to 
a no ther by means of 
Hathaway transfer tables. 

Adjoining this struct­
ure is a large brick 
building, in the front of 
which a re located the 
general offices of the 
company, back of which 
are store rooms and paint 
shop. 

INTERIOR OF POWER STATION-BROADWAY & NEWBURGH STREET RAILROAD CO. 

The principal car 
house is located on Miles 
Avenue, in Newburgh, at 
th e t e rm in us of the 
Broadway line. T h is 

The other three Allis Reynolds-Corliss engines are of 
250 H. P. each, and each has double sixteen-foot flywheels, 
m aking eighty-eight revolutions per minute. They are 
belted to six Edison 80 .K.w. genera to rs with pulleys twenty-

I 
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s tructure was carefully planned to meet the requirements 
of the service, a nd it has proved highly convenient in ar­
rangement and appointment. The structure is brick, and 
it serves a varie ty of p urposes. All cars pass through it 

CAR HOUSE-BROADWAY & NEWBURGH STREET RAILROAD CO. 

six inches in diameter, and have a speed of about 700 

revo 1 u t ions. 
The belts, which are twenty-four inches in width on 

the larger eugi ne and eighteen inches wide on the smaller 
engines, were made by the Charles '..\1unson Belting Co. 
of Chicago, and the Chicago Belt Co. 

Current is distributed by a handsome, marbleized 

on a track formi ng part of the terminus loop, and this 
track and an adjoining o ne to which cars can be switched 
if light repairs are necessary, are provided with pits ex­
tending the entire length of the building. The cars are 
inspected and ordinarily are washed each trip. 

Outside the building, a t the rear, the loop track 
spreads into a number of tracks leadi ng to the repair 
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shops which adjoin the car house proper. Extending the 
e ntire length of th e repair department is a ceme nt lined 
pit, at th e bottom of which a hydraulic jack, mounted 

MOTOR REPAIR SHOP- BROADWAY & NEWBURGH STREET 
RAILROAD CO. 

o n a truck, travels on a track. By means of the jack, 
motors can be readily lifted from under the car bodies. 
For lifting the car bodies, a frame with screw jacks at 
each corner is provided. This appliance, which was 
designed by Mr. John J. Stanley, has been found to be 
extremely servicable. Cranes and chain h o ists are avail­
able for moving the motors. 

The machine room is adjoining ; here are located a 
drill and lathe made by Strong & Turney, of Cleveland, 
a nd a fifteen horse power Sprague motor, whicL furnishes 
all the power required, taking the current from the rail­
way circuit. In this sectio n of the bnildiug is located the 
armature winders' rooms. 

No oil is kept inside the building, but for storage 
purposes a small oil house has l.J een erected in the rear of 
the main structure. 

Superior Street and the Loops. 

\Vhen Gen. Moses Cleaveland, th e founder of the city 
ordered the original surveys, he fortunately provided 
Cleveland with a magnificent main thoroughfare. Stretch­
ing 120 ft. from curb to curb, Superior Street affords suffi­
cient accommodation for vehicles of all classes. Its ex­
treme width gave to all the railway companies an oppor­
tunity to reach the very centre of the city, although tour 
tracks arc necessary for this purpose. \Vith this 
occupation of the street by ca rs there is still an abun-

dan ce of room for o th e r vehic les. I )uring th e bu sy h <>11rs 
o f the day as man y as 700 cars p ass hourl y a gi ven point 
on Supe rio r Street , co un ting those pa ssi ng in each 
directio n, so that ex te nsive te rmina l faciliti es are re­
quired. 

Of th e four tracks o n S u per:or Street, the two o uter arc 
traversed by the cars o f th e Brookl y n and South Side co m ­
panies and the W oodland Ave nu e & \Ves t Side R ail road 
Co. The Cle veland Ci tv C abl e Co .. t h e Eas t Cleveland 
Co. and the Broadwa y & Newb urg h use t he two in ner 
tracks. All cars follo w a loo p with the excep tion of 
those attached to th e cab le, which turn fro m S u perior 
Street into \Vate r Stree t and m a ke a gravit y switc h a t t he 
end of the latter. 

There is only a single troll ey wire over th e tracks 
traversed by the electric cars, a nd a jo int a rra nge me n t 
is, of course, essential. Th e prin c iple is followed that 
each company shall use th eir o wn po wer as fa r as possi­
ble, but on the common wires th e s uppl y is p rovided as 
foll o ws: The Brooklyn Stree t R a il roa d C o. furni sh powe r 
over the two outer tracks o n Superi o r Street, the E as t Cl eve­
land company send the current fro m their power st a ti o n 
to the Bank Street .loop and around th e so u thwes t d rive­
way on the Public Square. The Brooklyn com pany keep 
alive the wire through the centre o f the square , and th ence 
through Ontario Street to the Central Marke t House, 
where their own and the cars o f the B road way & Ne w­
burgh Company diverge. The East Cleveland compan y and 
the Brooklyn company own in common th e poles a nd 
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wires on the Hank Street loop and o n Superior Street west 
of the Public Square. 

\Vh ile this is the general arrangement, th e circuits 
are so provided by switches that th e distribu tio n scheme 
can be materially varied, and, in case o f necessity, power 
from one power station can supply th e entire system of 
loops. 

Each company keep a report o f th e number their 
cars using current in this system, a nd settlement is ef­
fected monthly on the car mile basis. 
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THE SHORT ELECTRIC RA ILWAY COMPANY. 

------- *---- ----
SJ(ETC HES OF ITS HISTOHY, ITS .:\I ACHINElff AN D T H~) lrn X WHO .:\IAXAGE IT. 

The Short Electric Railway Co. conducts one of the 
leading enterprises of the convention city, an industry 
known the world over wherever the street railway exists . 
Despite the present magnitude of the business, its history 
covers but a brief period. While it may be stated in the 
conventional and time honored way tha t the compa ny has 
sprung from an ex trem ely modest begin ning, it may a lso 

struction. Its facilities for manufacture are to-day un­
surpassed, but the spirit of improvement is still dominant, 
a nd even within the last few weeks new types of ma­
chinery have been constructed embodying changes de­
signed to contribute to the efficiency of apparatus a lready 
regarded as wo nderfully efficient. To the genius and in­
defatigable e nergy of Prof. Sidney I-I. Short are clue the 

OFFICES OF THE SHORT ELECTRIC RA ILWAY CO.-INTE.RIOR AND EXTERIOR. 

be added that the elate of this origin is a recent one. In 
brief, it may be said that the entire record is included in 
the present rapid transit era. The sudden rise o f the com• 
pany into prominence is a counterpart of the rapid devel­
opment of the electric railway system, the extension of 
which has occasioned so many rh etorical flourishes. 

Since th e Short company has been actively engaged 
in it s pa rticular work, it has repeatedly designed apparat us 
o f m o re th a n ordinary interest, mechanically and electric­
ally, a nd th e introduction of several of its machines marks 
the dates of radical advancement in rai lway motor co n-

growth of the enterprise and the development of the sys­
tem which bears his name; but at the same time the fact 
should no t be forgotten th a t a most important contribut­
ing fa c tor in the co mpany 's prosperity has been the ac­
tive association with the Drush Electric Co. with its 
splendid manufacturing plant and almost unlimited fa­

cilities. 
The historv of the Short Electri c Railway Co. began 

legally in July, 1889, when it was inco rporated with a 
capital stock of $5,000,000; the preliminary steps, includ­
ing the developm e nt of the railway system,are traced in the 



SIDNEY HOWE SHORT. 

S TREET RAILWAY JOl' R N..\L ;-Ot"VEN l R, 1:'l92. 
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sketch of Professor Short 's life, prese nt ed elsewhere in this 
issue. The Brush Electric Co. subscribed to a large share o f 
the stock, and con tracted to manufacture th e apparatu s o f 
the new co mpany. The time of the o rganizatiun was 
opportune. The few e lectrica l roads that were then con­
sidered in successful operation had attracted a mu c h 
larger degree of attention than any exce llen ce in meth od 
of construction or in electrical machinery warra nted. At 
the same tim e the stockh o ld e rs of h o1·se car companies 
anxiously desired a change from animal power to some 
better form of car propulsion, an<l the public keenly shared 
in this spirit of anxiety. The al most eager willingness 
of street railway companies t o install apparatus which 
they knew to be in an experimental stage only, and their 

oflicers and one special agent." No manufacturer of rail­
way mot o rs will fo rget the sale of the 200 motors at Ruel.­
ester, whi ch created a positive sensation, fur at that time, 
an order for such an eqnipment was unprecedented. The 
fac t was commented upon in almost every technical jour­
nal in the world , as an eve nt of marked significance. The 
co nstru c tion o f motors for t he Flower City and other 
localities, brought a treme nd ous pressu re to bear upon 
th e factory, and the facilities were found to be inadequate 
to th e demand. Do uble shift s of men were arranged, 
and the railway department was kept in operation seven 
days in the week. 

The motor turned out at that tim e was of the double 
reduction type, and though this is a machine practically 

MOTORS ON THE TRAVELING CRANE. 

adoption of every device promising to be an improvement 
in electrical equipment, stand in strong contrast to the 
reluctance, skepticism and absolute ignornnce that blocked 
the introduction_ of the steam railway locomotive. 

The rapid introduction of street raiiway apparatus, 
and the experience which it s care and operation devel­
oped, led to greater discernment and caution in the pur­
chase of electrical maciiin e ry. The Brush company, with 
Professor Short as general electrician, and manufacturing 
under his supervision, fixed the standard for superior 
workmanship and fine electrical and mechanical design­
ing. The business of the company was at the same time 
well managed under the direction of Pro fessor Short, 
president,]. Potter, \ice-president, and \Velis W. Leggett, 
secretary and treasurer. 

The first road built by the new company was at Mus­
kegon, Mich., in 1889, and its successful completion was 
followed by the installation of the system in Pittsburgh, 
Cleveland, Indianapolis, Jamestown, N. Y., Johnstown, 
Pa., Louisville, Ky., Pottsville, Pa., and Rochester, N. Y. 

Here was a business of three-quarters of a million 
and the results were accomplished, as some one said 1 

"with the ridiculously small working force of the general 

of yesterday, it seems almost ancient in the light of pres­
ent developments. But antique or not, the machine has 
perf 01·med its wurk efficiently and economically, ui) t8 

the present the cost of operation being less than one cent 
per car-mile. Meanwhile work on the single 1·eduction 
motor was quietly progressing, and the first uf th ese ma­
chines was put into operation on the Broo klyn line in 
Cleveland, in midsummer, 1891. Tl1is was followed 
almost immediately by the first gearless machine, an 
original type, vvhich was so unexpected that its introduc­
tion fairly created consternation among manufac tu,ing 
compa nies. The motor was exhibited at the last co nven­
tion of the American Street Railway Assoc iation, a t Pitts­
burgh, where it was examined with the greatest interest 
by electrical engineers and street railway men. It was at 
first regarded with some suspicion by the electrical fra­
ternity, but its record in operation has demonstrated that 
the inventor's belief in it was well founded. Its hill­
climbing qualities and its ease in running were features 
that especially attracted attentio n. The first gearless 
motors are now in operation on the Brooklyn system in 
Cleveland, and the second shipment was sent to th e Lindell 
line, in St. Louis, where the machines are in daily service. 
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The first form of gearless moto r, in spite of th e success 
which attended it s operation, was not in a ll respects sati s­
factory to Professor Short, and he set to work to modify th e 
form with the purpose of decreasing th e speed a nd in ­
creasing the efficiency. The result is a strikingly interes t­
ing six-pole mac hine which will be exhibited at the coming 
convention. 1 ts percentage of efficiency is the hig hest thus 

. 

hi s opinion the Short co mpa ny co uld nu t make a s1H.:ce,,s ful 
generator, a lthough th e perfec t io n of its motor was un­
quest ioned. That belie f has no,;, been so materially modi­
fi ed by striking proofs that hi s opinio n as now expressed 
is a fairly ove rwh elming end orse ment of the generator. 

\Vi th th e extension in the business o f t li e company, 
t li e re has been a corresponding in crease in th e working-
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ASSEMBLING ROOM, 

far obtained in any commercial street car motor. The gear­
less is pre-eminently the characteristic machine of the 
Short company, and under a separate caption a description 
of the new motor is presented in this article. The reference 
here is simply incidental as relating to the history of the 
company. 

At the same time that the motors we re being subjected 
to the perfecting process, the most careful attention was 
paid to the development of the generator. The latest 
types in point of construction and in efficiency in opera­
tion leave little to be desired. A prominent street railway 
manager some time ago remarked with emphasis that in 

forces, and in the company as organized to-day there is 
represented as high financial, lega l and selling ability as 
can be found in any corporation in the country, including 
Edward E. Higgins, general manager; \Villiam Haz­
elton, 3d., assistant general manager, and \Villiam B. 
Bolton, general counsel. In March last a change was 
made in the list of officers. Mr. J. Potter became presi­
dent and assumed the active management, while Professor 
Short, previously president and general electrician, as­
sumed the latter offi ce exclusively for the Brush and Short 
companies. 

There is a constant increase in the number of roads 
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nsing the Short apparatus. In 1891 the number of com­
panies aggregated twenty-five, and at the present time 
the total has been increased to fifty-four. 

WHERE THE SHORT APPARATUS IS l\lANUFACTCR!,_D, 

It would be a difficult task to attempt an adequate 
description of the plant in which the Short railway appa-
ratus is con-

tuns directly in front of him. Startled for an instant, he 
realized that the operator had caused the :oad to make a 
detour about him; but as the story runs, bis keen appre­
ciation of what might have happened had not the ma­
chine made the proper turn destroyed his ability to make 
his sketch. 

In the illustration the crane is holding aloft a cast­

structed. The IF""~=""""~~p'"F,,p;;:;-""ooP"'=====- -=-,, 

r 

4 

ing weighing about ten tons for a fifty­
inch generator designed fo r direct connec­
tion, which in all probability will supply 
current at the \V orld's Fair next year. 

vastness of the I' \ ,,T-~ i 1, 
works, the va- /\ 

riety of opera- 1, The crane was built by the Morgan Engi­
neering Co. of Alliance, 0., and has a 
capacity of ten tons. It is equipped with 
three Bru sh slow speed motors, one of ten 
horse power and two of five horse power 
each, specially designed for the work, the 
complication of gearing being dispensed with. 

tions, the multi- [I (~ 
plicity of special 

machinery, the 
1

~.\ 

scores of ingeni- I\\ 
ous appliances, 
si m pie in opera­
tion but diffi­
cult of explana­
tion, the nicety 
in the adapta-

rc..0~ ~~~-
tion of means to ;;,_ ~' \',\-\\,:,,v',,~\S,l\'-{, 

ends, co111bine ~~ 
to make any de-
tailed descri p-
t ion profitable, or in fact prac­
ticable. It is proposed to 
note merely a machine here 
or an operation there that 
arrested the attention of the 
writer in a necessarily brief 
visit to the works, for any ex­
amination of the plant that 
is limitt::d to days is mo re 
than superficial. 

Generally, it may be stat-
ed that when the manufacture 
of the Short apparatus was 
undertaken in the shops, the tools 
previously adequate for the work 
were found to be entirely too small. 
It was necessary to modify the entire 
machine shop and to introduce 
changes which have within a year 
and a half radically altered the ap­
pearance of the works. A marvelous 
improvement has been made by the 
introduction of tools of recent de­
sign, by the rearrangement of old 
machines, and by the adoption of 
splendid facilities for handling work. 

\Vhoever is fortunate enough to 
pass the watchful guardian of the 
gate naturally first visits the machine shop, of .which 
a view is presented herewith. Besides the bewilder­
ing array of machines located so closely that they 
almost touch each other, one is first attracted by the 
traveling crane which silently carries its ponderous weights 
from one point to another. It is related, as illustrating the 
noiselessness of the monster mach111e and the ease with 
which it is controlled, that an artist who visited the shop 
t o make a ske tch stood in the centre aisle wholly oblivious 
o f his surroundings. The crane he had noticed was be­
hind him a t th e end of its course. Happening to glance 
up he saw the chains with their burden of half a score 

If a complete description were contem­
plated of the Short motor armature, a be­
ginning might be made with the hub, but it 
is assumed that the characteristics of the 
machine are familiar to the great majority 

FIGS. 2, 3 AND 4. 

of attendants at a street rail way 
convention. The preliminary work, 
however, on this fundamental part 
of the machine involves an inter­
esting operation which is illus­
trated in No. 1 of the accompany­
ing sketches. The view shows the 
method <Jf boring o r trueing arma­
tur·e hubs. The casting is placed 
against the face plate which is 

vertical and at 
right angles to 
the bed of the 
machine. It is 
fastened and 
centered by 
hoop bolts, its 
position being 
such that the 
opening for the 
armature shaft 
is turned abso­
lutely true. 

The next step 
is to place the 
hub o n the man­
drel of a lathe 
on which the 
p e r i p h e r y is 
turned true; 
then to wind 

on the Norway sheet iron core with tissue paper, 
separating the successive layers, the last eight or ten 
layers of iron being of extra width ; and then the core is 
ready for the four-spindle milling machine shown in the 

next sketch, No. 2. 

This ingenious machine was designed especially for 
cutting out the slots in the armature core, and it performs 
its work with amazing rapidity and fidelity, while at the 
same time it occupies but little more floor space than a 
single spindle miller. In a plant that, to one unac­
quainted with the works, seems crowded almost to the 
point of confusion, compactness is a great desideratu m in 
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a ny d evice. An inspectio n of t he machine sho ws tliat it 
has fo ur horizontal sha fts, each o f which is b elted in de­
pendently t o a coun ters haft, and eac h is connectccl to a 
vertical s ha ft by b eveled gears. Attached to eac h o f th e 
latte r a re cutte rs a ll in th e sa m e horizontal p la ne. The 
co re is m ou nted on a s li aft passing throu g h the centre of 
the machin e a nd is r igid ly held. Spec ia l adjustments 
make it possible to m il l cores o f differen t sizes, and to 
insure a bsolute accu racy in th e slots bo th in wid t h a n d 
in their rela tion o ne to anoth er. 

T o follo w any sort of order in referring to th e several 
o pera tio ns re presented 
in the ske tch es, it is 
necessary to jump from 
one building to another. 
Outside of the struct­
ure in whic h the m a­
chine shop is located , 
the Cathedral building 
is of specia l interest, 
It derives its name from 
its peculiar construc­
tion, and a photograph 
of the interior showing 
the unusual arrange-

Th e next sketch (No. 4) graphically tells its own 
s to ry of the mode in which S. R. G . motor frames are 
b o red a nd face d by a liorizontal boring machine. The 
ho les in the casti ng arc trued for the axle and armature 
shaft bearin gs. 

The h oles in the mo tor frame through which pass the 
bolts for h olding the fi eld magnets, must, of necessi ty, be 
accurate ly d rill ed . To perform this operation with rapid­
ity and exac tness, i. e., so t ha t th e direction of the sixteen 
ho les m ay be in a lignm ent , Mr. Ilassan of the Short co m­
pany has d esig ned th e g ang dril l shown in operation in 

sketch No. 5. Eight holes 
a rc sim ul taneously drilled in 
o ne sid e o f the frame, and 
when th e wo rk is comple ted 
the casting is swung around 
o n a pivo t and t he operation 
is repeated. The drills are 
a ll o p erated at one ti me by a 
set o f gears contained in a 
wrought iron case. 

In a m a nu facto ry that is 
consta ntly wo rked to its ut­
most capacity, but is sti ll 

SKETCHES 1, 5 AND 6. 

ment is reproduced herewith. Here are located the assem­
bling and shipping departments. Considerable m achine 
work is performed on the ground floor ; while in the 
galleries the winding of armatures and field mag nets is 
carried on. It is equipped with an overh ead traveling 
crane to facilitate handling h eavy machinery. 

In the balcony can b e watched a n o peration that a t 
the present time is of special interest. Sketch N o. 3 
illustrates the winding o f the a rmature for t he ne w gear­
less motor, of which a description appears elsewhere. Th e 
armature is mounted on a temporary shaft resting o n a 
stout wooden horse, so that it may be easily turned a s the 
work progresses. It will be noticed a t a gla nce tha t it is 
considerably wider than that of the origina l g earless, a nd 
it may be added that it is designed to present its peri ­
phery instead of the sides to the pole pieces. It has 
ninety-two bobbins, from each of which lead t wo flex ib les, 
making 1 8 4 commutator connectio ns. 

u nable to m eet the dem a nds upon it, rapid methods of 
completing the varied necessary incide ntal operations a re 
desirable, a nd even essential. One of these short-cut 
exped ien ts is illustrated in the manner o f testing m otors 
(sketch No. 6.) Two machines are inspected at th e sam e 
t ime by runn ing one as a motor and connecting it t o a 
seco nd m achine wh ich is operated as a generator. The 
sketch sh ows the m ean s that are em ployed. Both motors 
a re m ounted on a substantial framework, and attached t o 
each a rmature shaft is a temporary pulley with a b el t 
connecting t he t wo. A switch is at hand for turning on 
the current which m ay be varied at will, while the ma­
chin es can be inspected under the cha nging conditions. 
The load is carried by a bank of in candescent lamps 
which a re fo und to co nstitute the best form oi resistance. 

Ma ny railway companies a t the presen t time require 
large po wer un its, an d their construction by the Sho rt 
compa ny in volves a series of operations that are full o f 
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interest as illustrating the marvelous precision and accu­
racy of the special machinery, and the ease with which 
heavy work is performed. The inspection of the work 
here referred to, takes the visitor back to the machine 
shop. Until within a year and a half the largest planer in 
the works had a width of sixty inches. In sketch No. 7 is 
represented a planer just 
double that width, facing 
the inside of a thirty-six 
inch generator frame, so 
that it may present an 
absolutely true surface for 
the mounting of the field 
coils. 

A special lathe (sketch 
No. 8) is available for fac­
ing the inside of the casting 
for the fifty-inch genera­
tor. The operation, as con­
ducted, is interesting and 
somewhat unusual. The 
head stock is of the ordi­
nary pattern, but it is so 
mounted that its inclined 
base may travel on a cor­
responding inclined foun­
dation. It can be raised or 
lowered by the adjusting 
screws at each end of the 
base, so that it may be ac­
commodated to the differ­
ent sizes of generators. A 
shaft passing through the 
generator or frame is 
mounted on the generator 
bearings. and is connected 
by a dog to the lathe. A 
tool holder is mounted on 
the shaft, and the feed is 
automatically governed by 
a novel device. Attached 
to the outer end of the 
feed screw is a head with 
four projecting arms. At 
each revolution of the shaft 
one of the arms strikes 
against a pin on the 
frame, giving it a quarter 
turn. 

There is no more inter­
esting operation to be seen 
than that performed by the 
universal drilling machine 
(shown in sketch No. 9) 
boring a thirty-six inch 
generator frame for field 
magnet bolts. The nice methods of adjustment, 
t h e marvelous accu racy in alignment of the holes 
on each side of the frame-for the error must not exceed, 
at the very outside, one thirty-second of an inch-and the 
rapidity with which the work proceeds, combine to attract 
the visitor. The heavier castings rest in front of the ma­
chine on T rails, which are leveled, and are shifted by 
jack screws, the smaller generator frames are placed, when 
drilled, in a pit at the base o f the machine. 

The double headed milling machine (sketch No. 10) 

is of novel design, and was built expressly for facing pole 
pieces. In this view four thirty-six inch magnet cores are 
shown clamped to the bed plate, but the machine is so 
designed that sixteen motor magnet cores may be substi­
tuted for the four larger castings. Two cutter heads face 
both ends of the cores at the same time. The feed is 

SKcTCHES 7 TO 12. 

automatic, and the machine is one of the great labor 
savers in the plant. 

\Vhen the present visit to the works was made, one 
of the interesting operations to be seen in the gallery in 
the cathedral building was the winding of the 300 H. P. 

generator armature (sketch Ne,. rr). The amount of work 
incident to this part of the machine seemed almost end­
less, as every step requires the most careful and pains 
taking attention. Each of the 150 bobbins terminates in 
two flexibles, and the mode in which the latter are con-



THE STREET RAILWAY JOURNAL SOUVEN I R 43 

nected to the commutator is sho wn in ske tch N o. r z. . 
Over the armature shaft is placed a wood en s leeve which 
is thoroughly taped. The tl exibles, which are in sulated 
carefully,are carried across tire s leeve and are so ld ered to 
wires tapped into the commutato r pars. After the con ­
nectio ns are made the flexibles are carefu ll y taped and 
bound. 

Made from carefully ,vorked out designs in a manu ­
factory with a sple ndid machinery equipment, it is not 
surprising that the S hort apparatus has been successful 
even thoug h many of the first steps have been take n o n 
the unluc ky day of the week. But Friday is not regarded 
with suspicion by the Short company; in fact a contrary 
view obtains, and most of tire new types have bee n orig­
inally started on the s ixth day of t he week. That he 
might bid defiance to the popular supers tition and in­
dulge in a pet theory of his own, some one in the Sh o rt 
company wh ose identity will not be disclosed here, caused 

NEW GEAR LESS MOTOR-END VIEW. 

the initial trial of the gearless motor to be made at r r :40 

Friday night in order that it might not be postponed till 
the following day. 

A word about Professor Short's connection with the 
actual work in the manufactory: At the present time his 
attendance in the machine shop is not so constant as a 
year or more ago. His apparatus has reached the point 
of development at which the machines no longer require 
his careful, constant attention. But he has been an inde­
fatigable worker; patient and persevering, he has worked 
out with marked success the problems that awaited his 
solution. Patience and good hum o r were the two traits 
that, one of the men ass ured the writer, had particularly 
attracted his attention as characteristic of Professor 
Short. After attacking a problem for a lo ng time and 
finally seeing his ideas assembled in concrete form, he 
found more than once that a workman had made a botch 
of some incidental part that necessitated the postpone­
ment of the test and caused the loss of valuable time. 
Upon such occasions as this, the informa nt put it, "most 
inventors would execute the irritated dance of a n infu­
riated ourang-outang," but Professor Short would always 
laugh at the mishap and simply remark: "Try it again." 
Professor Short's even temperament and his willingness 
to work have made him wonderfully popular with the 

me n, and at many different times they have proven them­
se lves 1 ead y to perfo rm se rvices in t h e way of extra work 
at th e cos t o f n<> littl e se lf sacr ifice. Many a time it has 
been necessary tu ru n t he facto ry at night to rush throngh 
some speci al work, a nd th e k nowledge that it was for 
Professo r Sh o n cau sed th e men to swa llow cheerfully a 
large dose o f over wo r k. 

A NEW C:EA RLESS l\lOTOR. 

The g earless m o to r is a m achin e peculia rl y identified 
with the Short Elec tri c Railway Co. It is o n ly a li ttle 
over a year ago that the first machine of th is type was 
introduced, and while it proved und er the severe co nd i­
tions of actual service to be of exceptio nal effi ciency, t he 
inventor saw a chance for d evelo pme nt a nd improve men t. 

The machine and the subsequent slightly modifi ed 
types that quickly followed th e introd uctio n of the ma­
chine attracted such wide sprea d attentio n, a nd were so 

fully described, that a brief re feren ce is 
essential in this connection only as prefa ­
tory to a descriptio n of a new geatl ess 
motor exhibited for the first time a t th e 
present convention. The o riginal gearless 
was a four-pole machine flexibly m ount­
ed directly upon the car axle. Th e mag­
nets were presented to the sides of the ar­
mature. As has been stated, this machine 
performed good work, but it was heavy and 
its construction was such that thirty-si x 
inch wheels were necessary on the truck. 
The second type of machine was so me­
what different in construction. The arma­
ture was mounted on a hollow shaft con­
nected with the axle by means of a flexible 
driving device. The armature and mag­
nets were practically the same as in the 
first machine, and as before, thirty-six inch 
wheels were necessary. 

This machine was exhibited at the 
Pittsburgh conven tion of the American 
Street Railway Association a year ago, 

and was inspected with the greatest interest by railway 
men. In the next type the pole pieces were presented 
to the face of th e armature instead of to the sides, and 
the armature was somewhat modified in form. Its 
face was wider, while the diameter was diminished so that 
thirty-three inch wheels could be used. 

This brief description brings the development of the 
gea rless up to the present latest type which is here illus­
trated for the first time. This motor is a six-pole ma­
ch ine weighing, complete. 2,300 lbs. The frame is cast 
from steel in two sections; the upper half is supported by 
the truck ; the lower half is hinged to the upper, and 
may be swung down when a car is over a pit, so that 
inspection is rendered easy. The lower ha lf of the 
frame is cast without any opening up to the level of the 
centre of th e axle, so that the m otor may run through 
water and slush without any possibility of their pene­
trating inside the frame. Practically, therefore, the ma­
chine may be considered a waterproof motor. 

The armature is twenty-one inches in diameter, and, 
as in previous types, is mounted on a six-inch hollow 
shaft through which passes a four-inch axle. To the end 
of the armature shaft is a flexible driving device for con­
nection with the car axle. 

The diameter of the armature is sufficiently decreased 
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in the new type so that thirty-inch wheels may be used 
with a clearance of three inches between the bottom of 
the motor frame and the track. 

As already stated, the machine has six poles which 
are presented to the face of the armature. The latter 1s 
built with ninety-two bobbins, with sixteen turns of wire 
on each, which are connected to 184 commutator bars. 
The armature is designed to run at 120 revolutions per 
minute when developing twenty horse power. 

Two of these motors will exert an horizontal effort of 
1,500 lbs. in starting a car with eighty amperes, and with 
from eighteen to twenty amperes will propel an ord inary 
car at a speed of about twenty miles an hour. 

PROF. SIDNEY HOWE SHORT. 

While the name of Prof. S. H. Short 1s familiar to 
everyone interested in the electric railway motor, the per­
sonal history of the man is known to but 
few. He is thoroughly identified with the 
development of a railway system whose 
sudden rise into popularity is the strong est 
proof of its excellence. He has been pro­
gressive as an inventor, as those most fa. 
miliar with the development of the appa­
ratus bearing his name best appreciate. 
Personally he is a worker of the most 
pronounced and aggressive type, and to 
his faithful industry and tireless patience, 
combined with his peculiar genius in his 
particular field, a great part of his marked 
success can be ascribed. By his associates 
and his employes he is held in the highest 
esteem, and the reason is not difficult to 
find. He is singularly unassuming and 
kindly in manner and blessed with a ser 
viceable temper that stands the annoy­
ances, delays and d isappointments th at in­
variably beset th e inventor. 

He was born in Co lumb us, 0. , in 1857, 
and received his early educat io n in the 
public schools of that city. His first ex­
periments in electrici ty commenced when 
he was a boy in kilts. H is mother stat es th a t she fo un d 
him in the yard one rainy day ho lding th e u ppe r part o f a 
lightning rod away from the broken lower end, by m eans 
of a stick of wood, and watching the play o f electri city 
across. He studied in the Capital University, a nd la ter in 
the Ohio State University where, after five year s of st udy, 
he was graduated in 1880. His graduation was de layed 
one year, owing to the fact that Professor Mende nh a ll was 
called to the University of Tokio, Tokio, Japan, a nd t hat 
Mr. Short filled the position of laboratory d irec to r d uring 
the first year of his absence. 

It is probable that his first interest in electrical ma t ­
ters was aroused when, a boy in the public school, he lis­
tened to Professor Mendenhall's recitations in physics. All 
his other school work was neglected for this pleasant pas­
time, and his time out of school was spent in utilizing the 
old wire and batteries he purchased from the \Vestern 
Union Telegraph Co., and in constructing smal l devices 
with which he decorated his home; indeed a ll the mo ney 
that he could earn by running errands was invested in 
material of this kind. At one time all the house clocks 
were connected with a device by which they could be 
wound at one time and from one place. This ingenious 
appliance lasted until a stroke of lightning mined it and 

at the sam e time a ll the h ouse clocks. A system of bur­
g lar a larm s was sp rea d thro ug h the ho use, which caused 
much exc ite m ent o n seve ra l occasio ns, but which was 
neve r called into use fro m the o utside. He also began 
wo rk ing wi th telegra phy, because of th e interest inspired 
by Mr. C ha rlie R oss, a t th a t tim e th e head of the Western 
U ni on T elegraph Office in Columbus, 0 , and from whom 
he ob tained supplies of wo rn- out mate ri a l. At one time 
he h ad t elegraphic sound ers a ttached t o the head and 
foo t o f h is bed with w ires running into the room through 
t he windows. 

While a ttendin g the C e ntennial in 1876 he carefully 
examined th e Be ll telephone o f that date, and discovered 
t hat he had alrea d y construct ed in the laboratory of the 
O hio State U ni ve rsity what was practically the same de­
vice ; hi s a pparatus, ho we ver, was used merely for trans­
mi tt ing so und , a nd so fa r as he r emembers, no attempt 

Nl:W GEARLESS MOTOR-SIDE VIEW. 

was ever ma de to tran smit speech over it. On his re­
turn t o C olumbus fro m Phila delphia, he perfec ted and 
pa tented a lo ng di sta nce t elephone transmitter, of which 
th e pa tent was subsequ ently sold to the Gold Stock Tele­
graph C o. 

A vag rant intere st in a rc la mps, which at that time 
were co ming int o favo r in C olumbus, led to his device, 
(pa tent N o. 209, 62 5) of an arc la mp, but no use was eve r 
made o f th e i nve ntion. During seve ral summer vaca­
tions before his g radu a tio n, Mr. Short was employed in 
p lacing the elec tri c light fi x tures in the o ld C omstock Op­
era H ouse, a nd a lso through the influ ence o f ·a politica l 
fr ie nd hig h in a uth ority in the Sta t e Capito l. The Opera 
H o use has since been burned, but the wiring in the State 
Capitol re mains in use to this d ay. 

The fasc inatio n exe rcised over him by Professor Men­
de nha ll was continued in the Sta te Uni versity, when the 
la tter too k the ch a ir o f physics. H ere, in the well sup­
p lied ph ysica l a nd chemica l la b oratories he began the 
close a nd se ri ous work of a student. Mr. Sh ort spent al­
most hi s enti re time, days, n ights a nd Sundays, in the 
laboratory with Professor Mend enha ll,a nd during the sum­
mer vacat io ns trave led with him th rough the state, con­
d ucting th e ex pe rime n ts fo r th e lectures b efore teachers ' in-
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stitutes, which have mad e P ro fessor Me nd enh a ll o ne of the 
most popular of scienti s ts througho ut th e s tate. The boy's 
ingenuity and skill in produ cing effects with m eager ap ­
pliances were shown ve ry clearly o n these trips, where hi s 
small outfit was set up and taken clown in has te ancl 
adapted to the poor facilities which, at that tim e, were the 
rule, even in the best equipped school s o f the state. An 
electric lantern and a large Grove ba ttery were the most 
important pieces in his supply of apparatus. lt was dur­
ing one of these summ er trips, wh en hi s wo rk had been 
unusually severe and continuous, that the intense light 
from the lantern temporarily blindecl the lad, and for 
two weeks much apprehension was felt les t his sight 
should be permanently impaired. Thi s proved not to be 
the case, however, and he was soon busy with his work 
again. 

After graduation, he went at the encl of the summer 
vacation to the Denver University, of which he beca me 
vice-president and professor of physics and chemistry. He 
held the combined chair for two years, but by this time 
the work had so increased as to make it absolutely neces­
sary for him to have assistants. Soon after reaching 
Denver, Mr. Short suffered from a violent attack of ill­
ness, caused by the poor water of the city. On his re­
covery he immediately made an analysis of the water, 
which, when published, threw the whole city into alarm 
and led to a controversy in which chemists in different 
parts of the United States, the city authorities, the water 
works' officials and public sentiment were all involved. 
The result was that one of the water works plants was 
shut down entirely, and provision was made with the 
utmost dispatch for an abundant supply of pure water 
which was obtained at some distance from the city. The 
prominence which he achieved during this controversy 
led to a great deal of chemical work during the next two 
or three years. He analyzed stomachs for traces of 
strychnine, soil for traces of silver, iron or gold, and as a 
result of these studies discovered on the plains just out­
side of the foothills and near Morrison, Colo., materials 
suitable for a cement of superior quality and higher grade 
than the celebrated "Portland." A company was imme­
diately organized, and the work of manufacturing began. 
Almost the entire output of the works was sold to the 
Denver & Rio Grande Railway Co., which has since pur­
chased the entire plant and is conducting the manufacture. 
Mr. Short also analyzed materials for glass, at the in­
stance of a large company prepared to begin the manu­
facture of glass in or near Denver. This project never 
materialized, as the railway companies threatened to haul 
glass from the East free of charge rather than allow a 
rival plant to be established in the \Vest. 

I le resigned the chair of chemistry in the Denver 
University in 1883. By a special arrangement with the 
Board of Trustees, his time during the years when he 
taught in the University was his own for personal work 
after three o'clock every afternoon; hence it was that 
while he was still in the University he had worked up his 
plan for an electric railway, building his first road-a 
single track with turn-outs-in the large basement room 
of the University building. This road was put in opera­
tion in the spring of 1885, and by its novelty attracted 
many v1s1tors. It is safe to say that hundreds of people 
in Denver went round and round the old basement of the 
University on the crude car, which was set up over these 
first Short motors. Mr. Short wound both the motors 
and the dynamo in the laboratory, doing the work himself. 

In 1885 hi s inte res t in prac ti ca l e lectric railway work, 
ancl hi s conficlence that he coulcl succeed in it were strong 
enough to induce him to resign his position in the Uni­
versi ty. H e immediately we nt to wo rk o n a sur face road, 
conduit system, on Tremont Street. Ilis nex t work was 
to lay an e lectric line built with a co nduit o n Fiftee nth 
Street, running to Capitol Hill in on e d irec ti o n and 
across to North Denver in the other. This road , d espite 
the a lmos t insuperable obstacles in the way of o perating a 
co nduit system, was operated with series m o tors with 
some success for several months by the United States 
Electric Co., now th e Denver Tramway Co. The power 
h o use, fitted up in temporary and inexpensive fashi o n, was 
on Fifteenth Street, at about the middle of the line. The 
success of series motors in co nnection with the conduit 
system, while encouraging to Mr. Short as an electrician, 
was not of sufficient impo rtance to induce him to remain 
in Denver. In 188 7, he returned to Columbus, 0., and 
entered into partnership with N. B. Abbott, of the Abbott 
Paving Co., one of the most successful and best known 
business men in the state, the firm name being S. H. Short 
& Co. The first work of the firm was to construct a short 
line, two and a half miles in length, from the North High 
Street Railway to the Fair Grounds. On this line the 
overhead system was used with series motors and prac­
tically the same appliances that had been used in Denver. 
Leaving this road partially comple ted, Mr. Short wen t to 
St. Louis, Mo., in 1888, and constructed a line-an over­
head series system-on South Broadway, which, although 
operated for more than a year with great success, was 
displaced to make room for an extended cable system. In 
June, 1889, he made Cleveland his home, where he organ­
ized the company which now bears his name, the Brush 
Electric Co., ta!<ing a large share of the stock, and con­
tracting to do the manufacturing. Of Mr. Short's work 
in his present position an outline has been presented in 
the sketch of the Short company and, therefore, is omitted 
here. 

He is a fellow in the American Society for the Advance­
ment of Science, has the title of B. S. from his Alma 
Mater, belongs to the Cleveland Electric and Union and 
Country Clubs, and 1s a member of the Electrical Commis­
sion of the World's Fair. 

J. P OTTER. 

Mr. J. Potter is president of the Short Electric R ai l­
way Co. and treasurer of the Brush Electric Co. He is a 
native of the state of Ohio, and son o f the R ev. Dr. L. 
D. Potter, of Glendale, near Cincinnati, a man widely 
known in educational circles throughout the country. 
He was graduated with honor!3 from Princeton College 
in 1877, and later received the degree of M. A. from 
the same institution. He had a strong taste for the 
natural sciences, and was selec ted by competitive ex­
aminations as a member of the scientific expedition sent 
out by Princeton Museum in 1877. For several years 
he was master in the noted Lawrenceville school, a nd 
subsequently read law, but was not ad mitted tu the 
bar as he had determined to engage in commercial 
affairs. I-le became identified with the electrical in­
dustry in the fall of 1881, when he made an en­
gagement with the Brush Elec tric Co., of Cleveland, t o 
take charge of its business in Japan, China and other 
oriental countries. After several months of practical pre­
paration in the Cleveland factories and Mr. Brush's labor­
atory, he sailed from San Francisco for Japan in April, 
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1882. Although several English companies had endeavored 
to get a foothold in the Orient, Mr. Potter was, in fact, 
the pioneer of the electrical industry in that part of the 

J. POTTER, 

PRES IDENT SHORT ELECTRIC RAil.WA Y CO, 

world. He made his residence in Yokohama, and within 
a year had built up a large and lucrative business. He 
made large contracts with the Japanese government for 
lighting docks, arsenals, etc., and established the first cen­
tral station electric lighting plants in Japan and China. 
In 1884 he was recalled to take the office of treasurer of the 

\ 

'-... 

EDWARD E. HIGGINS, 

GENERAL J\IANAGE R SHORT ELECTRIC RAILWAY CO. 

Brush Electric Co. Shortly after his return he was elected 
director of the company. Mr. Potter was one of the incor­
pora tors of the Short Electric Rail way Co., and became a 
director aud vice-president. About six months ago he 

was chosen president of that co mpa ny . Mr. Potter man­
ages the financial affairs of both the Sh ort and Brush 
companies. Although a young man, he belongs to that 
small number of men who have been engaged in the elec­
trical field from the beginning, and his name and face are 
familiar to almost all those engaged in electrical en ter­
prises. He has been unusually successful as a financier, 
and is well known in financial circles in New York and 
Cleveland. 

ED WAkD E. HIGGINS. 

Ed ward E. Higgins, the general manager of the Short 
Electric Railway Co., was born in Chelsea, Mass., in 1864. 
He attended the public schools of that place, and subse­
quently entered the Massachusetts Institute of Tech­
nology, from which he was graduated. He was connected 
with the Standard Electric Co., of Vermont, and left the 
position of assistant electrician to become the New York 
State agent of the Sprague Electric Railway Co., in 1888. 
Subsequently he was special agent of the railway depart­
ment of the Edison company and resigned to accept the 

WILLIAM HAZEL TON , 3D. , 

ASSISTANT GENERAL J\I ANAGER SHORT ELECTRIC RAILWAY CO, 

managership of the Short E lectri c Railway Co. Mr. Hig­
gins has been for some time in Europe. He is a member 
o f the New York, Buffalo and Cleveland Electric Clubs 
and of the Union League Club, of Cleveland. 

WILLIAM HAZELTO N 3d. 

\Villiam Hazelton, 3d, is the assistant general mana­
ger of the Short Electric Railway C o. He is thirty-three 
yea rs of age and was born in Philad elphia. He was edu­
cated at Swarthmore College, and was prepared for en­
tran ce to the Naval Academy at Annapo lis, but decided 
to follow a business life. He was first identified with the 
electrical industry at the time the Sprague Electric Rail­
way Co. was organized. The firm of Chadbourne, Hazel­
ton & Co., o f Philadelphia, represented that company in 
Pennsylvania, and made a splendid reputation in securing 
con tracts. Subsequently this firm took hold of the 
\Venstrom motor, and later the partnership was dissolved. 
Mr. Hazelton accepted a position with the Short com-
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pany, fir s t representing the company in Pennsylvania. 
Subsequently he moved to Cleveland to accept the office 
that h e now h olds. lie is a member of the Un ion 
League of Philadelphia, the Electric C lub of New York 
and th e Cleveland Athletic Club. 

S. 1\1. l!Al\111.J.. 

Mr. S. M. llamill is the sec retary and general mana­
ger of the Brush Electric Co. lie was i> orn in Lawrence-

I 

---s. M. HAMILL, 
SECRETARY AND GEN ERAL MANAGER BRUSH ELECTR IC CO. 

ville, N. J., and prepared for Princeton in the well known 
school in that place. He was graduated with the degree 
of B. A. by Princeton in the term of 1880, and since that 
time has received the degree of M. A. After leaving col­
lege he taught for three years in the Lawrenceville 
school, during a portion of which time he studied law. 
Having a desire for active business pursuits, and deter­
mined to go to work, he secured, in 1884, a position as 
clerk on the freight platform of the Chicago, Burlington 
& Quincy Railway Co., in East St. Louis, and subse­
quently became private secretary to the agent, clerk in 
the paymaster's office, and in the first vice-president's 
office in Chicago. In 1 886 he was in charge of the large 
grain elevators owned by the Chicago, Burlington & 
Quincy Railway Co., in Peoria, Ill., from which place 
he went to Cleveland to accept the position of assistant 
secretary of the Brush Electric Co. Three years later he 
was elected secretary and moved to New York City and 
assumed charge of the general Eastern business of the 
company. At the last annual meeting of the company he 
was elected a director, secretary and general manager. 
Mr. Hamill is also president or secretary and director in 
a number of local electric light companies, and at present 
receiver of an electric company in Pittsburgh, Pa. \Vhile 
in Princeton he was one of the founders of the Ivy Club, 
and is a member of the Electric and University Clubs of 
New York, and of the Electric and Union and Country 
Clubs, of Cleveland. 

FRED. A. SCHEFFLER. 

Fred. A. Scheffler, the superintendent of the works of 
the Brush Electric Co., was born at Galion, 0., December 

20, 1858. The family remo ved to Paterson, N. J., when 
he was qllite young, and he li ved in that city until he was 
sixteen years of age. After graduating from the Paterson 
Seminary, he was engaged as a draughtsman in the repair 
shops of the Long Island Railroad shops at llunter's 
Point, where he remained two and a half years. During 
the following years, until 1881, he was employed by the 
Rhode Is land Locomotive \Yorks, Brown & Sharpe Manu ­
facturing Co., Harris-Corliss Engine Co., and James 
Beggs & Co., of New York. Mr. Scheffler entered the 
e lectrical field in 1881, accepting a position in the engi­
neering branch of the isolated department of the Edison 
Electric Co., th en at 65 Fifth A venue. While in this 
capacity, h e designed the mechanical part of the second 
electri c locomotive built by Mr. Edison for his experi­
menta l work at Menlo Park. After four and a half years' 
service with the Edison company, Mr. Scheffler accepted 
the position of superi ntendent of the Erie City Iron 
Works. Six years later he was called to Pittsburgh, 
where h e was acting superintendent of the \Vestinghouse 
Electric Co., until 1890, when he accepted the position he 
now holds. 

REPRESENTATIVES. 

No small share of the success of the Short Electric 
Railway Co. is due to the energetic efforts of its repre­
sentatives. Among this number are : E. J. \Vessels, gen­
eral Easte rn agent, New York; C. C. Curtiss, special 
agent, Cleveland ; Frank A. Rogers, Cleveland. 

BRUSH ELECTRIC CO. 

In the sketch of the history of the Short Electric 
Railway Co., and in the description of the manufacture of 

FRED. A. SCHEFFLER, 
SUPERINTENDENT BRUSH ELECTRIC CO. 

its apparatus, much h as been written that might very 
properly be included in any reference to the Brush Eiec­
tric Co. As it has already been stated, the latter corpora­
tion is largely interested in the Short company, and in its 
splendid plant the rail way apparatus is constructed. The 
Brush Electric Co. is one of the pioneers in the electri cal 
work, and the growth of its plant is a striking illustration 
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of the wo nderful development of the electrical business. 
Although a pioneer, the history of the company does not 
extend farther back than 1876, when an electrical business 
was established by the Telegraph Supply Co. When 
Charles F. Brush became interested in the company, and 
when it was proposed to manufacture apparatus in 
accordance with his splendid inventions, a different cor­
poration name was necessary, and a much greater capital­
ization was essential. In 1880, the name was changed to 
the Brush Electric Co., with a capital of $3,000,000. 
George \V. Stockly and Mr. Brush were the controlling 
spirits in the enterprise, and the former, until a compara­
tively recent date, was the president of the company. 
During the brief period since the company was formed, it 
has performed a large share of the work incident to revo­
lutionizing the artificial illumination of the world. It has 
built up a business, in whose branches over $25,000,000 is 

invested, and its lights are shining in almost every large 
city in the United States and Canada, throughout 
Europe, in South America, China, Africa, Madagascar, 
New Zealand, Australia, India ; in fact, where are Brush 
lamps not to be found ? 

In the reference to the Short company, a general de­
scription of the manufactory of the Brush Electric Co. 
was presented. The plant, which has grown as the busi­
ness extended, now covers seven acres. Every facility that 
ingenuity can devise or money purchase for the manufact­
ure of dynamo-electric machinery, lamps and carbons, has 
been added to the equipment. The buildings are: Main 
machine shop, 265 X 122 ft.; cathedral building, 200X 100 
ft.; power building, 120 X 110 ft.; carbon house, 600 X 62 
ft.; pattern room and carpenter shop, 120 X 70 ft.; lumber 
room, So X 50 ft.; coke house, 160 X 60, and many other 
smaller structures. 

ELECTRIC CAR EQUIPPED WITH SHORT MOTORS. 
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WALKER MANUFACTURING CO. 

* WIIEllE MACHINElff FOH CABLE IUIL,W AYS IS MAl>E. 

T O the cable engineer the most interesting works in 
Cleveland are those of the ·walker Manufactur­

ing Co. But a visit to the works is of interest not a lone 
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to those connected with cable plants; the 
character of the work performed, the in­
genious devices employed, and the pon­
derous machinery in operation constitute 
features novel and interesting to every 
one in the least mechanically inclined. 
The great establishment, with its famous 
machine shops and foundries covers nine 
acres of ground, and forms a plant, which 
in point of arrangement and complete­
ness of equipment, is unsurpassed in the 
United States, and probably in the world. 

last year. A view of the room is presented herewith . 
Mr. \Va lke r is at his desk conversing with the manager, 
Mr. \V. I-I . Bone, while :Mr. Samuel Groves, Mr. \\Talker's 

assistant, stands at the right. 
On the f1 oor above the drawing 

office is located a roomy, well lighted 
and admirably designed apartment. 
The draughtsmen are divided into 
three sections. On e division is en­
gaged on cable machinery and gen­
eral en-gine work under the super­
vision of Mr. Ernest C. Barth; a sec­
ond group is occupied with hydraulic 
m achi nery and electric cranes under 
the direction of Mr. John R. Bitner ; 
and a third is concerned with gears 
under th e supervision of Mr. Robert 
Bo ne. 

On the way to the machine shop 

A person who visits the works ordin­
arily makes a beginning at the office of 
Mr. John ·walker, the founder, general 
manager and vice-president of the com­
pany, where the essential credentials are 
to be secured. The office itself is an in­
teresting pla :e, with its models of rope 
drive and gear drive, cable machinery, 
differential drums, 1,000 H. P. friction 
clutch, and the almost priceless picture 
of James Watt's workshop, which Mr. 
Walker secured while traveling in Europe DRAUGHTING ROOM-EXTERIOR OF MANUFACTORY-OFFICE OF MR. WALKl::.R. 
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the visitor is conducted to a large room constructed like a 
vault, with heavily barred iron doors. Here a re stored 
the designs and drawings of machinery now in operat ion 
the world over. 

l\lACHINE SHOP. 

The immense machine shop, said to be the finest in 
the United States, is 170 ft. in width, and is built in three 
bays eac h fifty-seven feet wide. Two are 288 ft. in length, 
and the third is 430 ft. long. The roof, which is supported 
between the sections by massive wrought iron pillars, is 
fifty-four feet high from the floor to the highest point, 

In bay No. 1 was noticed a twenty-five ton, hand 
power, traveling crane, ready for shipment, which is to be 
set up in o ne of the new Chicago cable power houses. In 
process of construction were five large carriages and ten­
sio n regulating applia nces (Upton's patent) for the five sets 
of cable machinery to be o perated in Baltimore. A short 
distance away were the massive bed plates or frames design­
ed for the same plant. Each of the bed plates is forty-four 
feet long and t welve feet wide, cast in one piece, and weighs 
sixteen tons. The machinery, for some reason, could not 
be shipped at the time it was completed, and th(question 

BAY NO. I- MACHINE SHOP. 

and is constructed of iron. That the shop is well lighted 
may be judged from the fac t that the glass in the roof 
cost $1,400. 

Each bay is provided with a thirty ton, rope power, 
traveling crane of improved construction built by the 
·walker company. The cranes are driven by a 24 X 48 

in. Corliss engine, and the tension on the Manilla rnpes 
is regulated by an ingenious device with trip le sheaves 
fixed at the gable end of the shop. 

It is not proposed to present a detailed description of the 
several departments of the works, but to note rather some 
of the work of interest to the railway engi neer, wh ich was 
in progress at the time the writer visited the manufactory. 
At the very outset the visitor receives two strong im­
pressions; one·, of the formidable character of the machin­
ery designed to perform the heaviest kind of work, and 
one of the marvelous accuracy which is manifest in a ll 
the operations, no matter how large the scale. 

of its disposition was rather serious. Mr. \Valker con­
ceived the idea of piling it up, as shown in the illustra­
tion, a fter it had been tested and approved. 

One of the prominent features o f bay No. 2 is a giant 
turning lathe with a seventy-two inch swing and a bed 
for ty feet in length. It can carry between centres a shaft 
forging weighing twenty-five t o ns. To the left is a mam­
m oth planer with a table twenty-seven feet long and 
twenty-six foot stroke. On the table were bolted eight 
large segments for a twenty-four foot rope pulley, the 
joints o f which were simultaneously planed, thus insuring 
uniformity of cut and size throughout the series. 

In the middle of the bay was a 1,000 H. P. friction 
clutch six feet by four inches, mounted upon a shaft 
eighteen in ches in diameter an d twenty-five feet in length. 
Near by is the floor where the huge clutches are assem­
bled, fitted inside the rope drums and carefully tested. 

Some idea of the a mount of work performed in the 
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works may be gained fro m the statem ent that at this tim e 
th e value of machin ery be ing co nstruc ted in bay No. 3 
aggregated $ 149,000. Th e re were t o be seen, tier upon 
tier, rope drum s, fini shed cl iffe re n tial 
rings, fifty ton flywhe els a nd steel gears 
awaiting shipment to cab le sta tions in 
New York , Chicago and Baltimore. 

In thi s part of the shop are turned, 
faced and bored the wrought iron rings 
for the Walke r differential drums which 
have made the name of the co mpany 
famous throughout the engineering 
world. An engraving of the latest design 
of drum is shown herewith. By the use 
of this inventio n in the power station, it 
is stated that the life of a steel cable is 
increased from six to twenty months 
with a saving in power of 37 per cent. 
\Vith such a record for economy in 
material and power, it is no t surpnsrng 
that the differential drum has attained 

latest application is in the cable machinery o n th e top <,f 
the Catskil l mountains. 

It is predict ed that a great field of usefulness for the 
drums will Le found in facto1·ics and 
mills where rope transmi ssio n is em­
ployed, as no little trouble is no w ex­
perienced as a result of the unequal 
strain on the individual ropes. The dif­
ficulty resulting from the stretching and 
wear of the ropes, causing excessive 
leng th s and unequal diameters, may be 
overcome to a very large extent by the 
use of th e differential drum. 

In Lay No. 3 is also located th e 
Gleason gear planer which was cutt ing 
the teeth of a steel pinion seventy inches 
in diameter a nd five in pitch. 

great popularity among cabl e engin­
eers, and that it is regarded as one of 

LATEST DESIGN WALKrn DIFFER-

Another m achin e of interest, because 
of its great dimensions, is the pit lathe, 
eighty-six feet in length, twelve feet wide 
and twent y-five feet deep. At the time the 
writer visited the works there were swung 
on the ir own shafts from the lathe two 

ENTIAL RING. 

the most essential and fundamental elements in a 
cable equipment. During the last five years 118 drums 
have been made, thirty-four of which have displaced solid 

huge rope driving pulleys twenty-four feet in diameter 
with eight grooves in each. As the pulleys revolve, the 
grooves are turned to a gauge by four tools at each s id e. 
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BAY NO. 3-MACHINE SHOP. 

drums, and at the present time forty-eight are in process 
of manufacture. The drum has recently been tried with 
success in the haulage plants in an English mine, and the 

The rope drive pulleys built for a cable plant in 1\ew 
York City recentl y turned on the shaft are the largest ever 
made in this country, measuring thirty-two feet in diam-
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PLAN ING ANGLES CABLE DRUM SEGMENTS. 

CUTTING PINION TEETH. 

TESTING A 1,ooc H. P. CLUTCH. 

BUILDING UP A THIRTY TWO FOOT CABLE DRIVING DRUM. 

BORING A CLUTCH 

PINIONS AND CLUTCHES FOR THE THIRD AVE. ROAD, 
NEW YORK. 
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eter and eight feet four inches in width, with thirty-four 
rope grooves, and wcighi ng. wl1< 11 complete, 104 tons each. 

Opposite the pit lath e a 1,000 11. I'., Weston- Walker 
friction clutclt, the most powerflll ever made for cab le 
work, was tested. It was fitted inside a rope ctn1111 and 
turned in its axis 011 temporary journals at a speed of 
fifty revolutions per minute. 

In an csta!Jlishment in whi ch ponderous weights 
mu st constantly be lt'.J.ndled, shipping facilities arc de­
sirable a nd even necessary. The means adopted in the 
\Valker shops arc unique. A railway track passing through 
the building is rnnk so that the car tracks are level with 
th e floor. By this arrangement the loading- of cars by 
m eans of :raveling cranes is quickly and easily accom-

casting vertically out of a pit a nd carry it from-one end 
of the foundr y to the o tlt cr. The side bays ,ire provided 
with two twelve ton traveling cranes, opcr;1ted by separate 
engines. Tltc absence of smoke, due to good ventilation, 
is remarkable, while tl1e lighting during the day is all 
that could be clesir~d, a nd in striking contrast to the 
gloom of the adjoining No. 2 foundry, with its limited 
window space and primitive wooden roof. Th e metal for 
the foundri es is supplied fro m four \Valk er improve d cu­
polas, two sixty inches in diameter and one seve nty-two 
inches, tlte fourth eighty-four in ches in diameter. The 
form and arrangement of the tuyeres is tile result of long 
experience and scientific experiment. The cupolas are 
both rapid and economical, melting an average of 13 TO lb~-. 
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FOUNDRY IN THE WALKER WORKS. 

plished. One of the shipments fo r a New York road 
was to be seen in the yard. It consisted of a pair of cen­
tres, shaft and couplings for a rope pulley, and was all in 
one piece, weighing thirty-six tons. 

THE FOUNDRY. 

The foundry of the company, which has been de­
s : ribed as the model plant of the kind in the United 
States, is 300 ft. long and , 18 ft. wide, and is built in 
three bays, the centre one being fifty seven feet in width 
and forty-one feet in height to the tie beams and sixty­
two feet to the highest point of the roof. Here are pro­
duced the huge castings for the ponderous app!iance.s 
constructed in the machine shop. These immense weights 
are shifted by two thirty ton, rope power, traveling crane~. 
operated at such an altitude as to lift a twenty-four foot 

of iron per pound of coke. Unlike most fou ndries, the 
system of fan blast is discarded, the blast being supplied 
from a vertical blowing engine of the type used in blast 
furnace plants. The two air cylinders are -+8 X 30 ins., 
the steam cylinder 14 X 30 ins. The engine, which was 
built by the company, is extremely simple, and delivers 
a steady, even blast, ranging from five to eight ounces, 
with eminently satisfactory results. 

All the coke, iron and limestone for cupolas is eleva­
ted by hydraulic power, developed in a fourteen inch 
accumulator of fourteen feet stroke, with an average 
pressure of 1,000 lbs. per square inch, by differential 
pump.; working at a speed of 150 revolutions per minute, 
without shock or ja1·. The elevator is calculated to raise 
a load of I 2,000 lbs. The core ovens and ca rriages are 
of the most modern design. The ovens are 24 X 30 ft. and 
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20 X 3 0 ft. respectively, and a re heated by underground 
tlu es; the carriages are operated by gearing and crank 
handles, the old fashioned pinch bar being relegated to 
the memories of ancient days. 

In various parts of _ the foundry are to be noticed me­
chanical sand sifters, wo rking at 1 2 5 strokes a minute, evi-

J. B. PERKINS, 
P RESIDENT W ALKER MANUFACTl'RING CO, 

d e ntly excellent labor saving machines. The system of 
s toring sand, is an economical and convenient system, 
and involves a series of brick vaults underneath the yard, 
with outlets into the foundry, and manholes for dumping 
the sand fixed in the yard floor. Large casting pits are 
located nt various parts of the foundry floor, ranging 
from twenty-four to twelve feet diameter, and as deep as 
twenty-five feet. Facilities for casting are on a large 
scale, the capacities of the crane ladles ranging from 
three to twenty-five tons. They can be poured from 
either side, and the operating mechanism is safe, power­
ful and effective. The foundry is heated in winter by 
hot air, delivered from a Sturtevant blower, through an 
inlet forty-two inches square, which is capable of displacing 
50,000 cu . ft. of air per minute. Probably the most inter­
esting features in these foundries are the pulley moulding 
machines in No. 2, and th e five gear moulding machines in 
N o . 1. The accuracy and speed with which work is exe­
c uted by th ese machines are marvelous. 

A sketch o f the Walker Manufacturing Co. would be 
manifestl y inco mplete if it excluded references to the men 
who have made it o ne of th e most noted engineering 
companies in th e co untry. The officers are: President, 
J. B. Perkins; vice -p resident, J ohn Walk e r; manager of 
th e works, \V. H . Hone ; secretary and treasurer, Z. M. 
Hubbell. 

], B. PER KI NS. 

Sta nding a t the gat eway on the northe rn s ide of the works the 
vis itor o brains a view of one of th e fin est stretch es o f bay scenery in 
th e country. On the cl iffs , so me two miles away, can be seen" Twin 
El ms," the handso me res idence of J. B. Perkins, the president of the 
\Valker Ma nufact uring Co., who o wns nearly the whole of the lake 
frontage to be seen. Mr. P e rkins has bee n pro minently identified with 
the a rchitectura l improveme nts in Cleveland, a nd has built a number 

of the largest business blocks in th e city. He is a prime mover in the 
great scheme of environing the city by a boulevard thirty miles in 
length. He is president of the Hackney Hammer Co., and is largely 
interested in the Hill Clutch Works. His business enterprises are 
almost without number, a nd he is considered one of the ablest 
financiers of the state of Ohio. He still finds time, however, to raise 
fine horses. He is an expert horseman, and is at the head of the 
Cleveland cavalry troo p. He is responsible for many deeds of phil­
anthropy, but so unostentatiously are they performed, that few people 
ever learn o i the facts. 

J O H N WALKER. 

John \Valker, the founder and the vice-president, comes of a line 
of expert British mechanics, and was born August 3, 1847, at Middle­
borough, on the northeast coast of England. His father, James 
\Valker, was a plain iron founder, who could sleek a mould, fix a core 
o r ponr a casting as well as any man in the iron districts of England. 
The son was educated first in a common school, and after a course of 
study in the private academy of Thomas Ainsworth, a teacher of the 
o ld school, he served seven years and a half apprenticeship in the 
workshops of Vaughan & Co., the largest iron concern in the world, 
with a capital of $15,500,000. 

When twenty-four years of age Mr. Walker came to the conclu­
sion that his chance for advancement would be much greater in the 
United States than in England, and coming to this country he settled 
in Philadelphia. While he was in the employ of William Seliers & 
Co. of that city, he invented his famous gear scale for setting out 
graphically the form of teeth for gear wheels. Subsequently Mr. 
Walker was connected with Wright & Co. of Newburgh, N. Y., then 
with Poole & Hunt of Baltimore, and later with Nordyke & Marmon 
of Indianapolis. In 1882 he determined to organize a company for 
the manufacture of specialties under his own patent rights. He was 
successful in interesting Mr. J. B. Perkins, General Leggett, commis­
sioner of patents under Grant, George W. Gardner, ex-mayor of 
Cle\·eland, Mr. H. T. Taylc.r and Mr. T. Kilpatrick, and September 
2 0 , 1882, a company was formed which is known the world over as the 
Walker Manufacturing Co, 

It 1vas almost five years after the company was formed, that the 
great invention was conceived with which Mr. Walker's name is iden­
tifi ed, and for which the Walker Manufacturing Co. is specially re­
no wned. At that time Mr. Walker happened to be in a cable power 

JOHN WALKER, 
VICE-PRESIDENT WALKER MANUFACTURING CO, 

house in Kansas City, Mo., and was watching the sparks flying from 
the winding drums, due to the friction of the cables. The question 
arose, how could this disastrous wear and tear be prevented. On the 
spur of the moment he conceived the idea of a drum with differential 
rings. Going to his room at the hotel he made a sketch of his con­
ception, and a photograph of the original drawing may be seen at the 

works)o-day. 
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W. II. BONE. 

The manager of the Walker Manufacturing Co., Mr. vV. II. Bone, 
was born in Petersburg, Va., October 6, 1857. At the age o f fif­
teen he e ntered the employ of Poole & Hunt as an apprentice draughts­
man, and in the course of seven years obtained the rudimen ts of the 
exte nsive knowledge of gears and power transmitting machine ry , 
which has si nce earned for him the titl e of a specia list in this branch of 
enginee ring. After three years as chief draughtsman with Nordyke & 
Marmon, of Indianapolis, he was induced by Mr. vValker, in 1882, to 
lend hi s aid to the small industry started on the southern shores o f 
Lake Erie ; a nd upon the re-organization of the company, on the pres­
ent large scale, in 1890, he was appoi nted manage r, which post he now 
fills, looking af ter the details of the business, and more pa rti cularly the 
gear department. 

Z. M. H UBBELL. 

The sec reta ry and treasurer of the company, Mr. Z. M. H ubbell, 
was born September 16, 1843. He is one of the best authoriti es on 
matters fin a ncial in the Fores_t City, and is often engaged as an expert 
to unravel complicated accounts. Seven years' experience in the tax 

W. H. BONE, 

MANAGER W ALKER MA NUFACTURING CO. 

office, besides extended service as freight agent and also cashier of the 
New York, Pennsylvania & Ohio Rai!way Co., has eminently fitted 
him for the important position which he now holds. He was inter­
ested in the company at the time of the organizati on of the Walker 
Manufacturing Co., and he largely planned its unique system of book­
keeping and methods of financ e. H e is the private secretary of Mr. 
J. B. Perkins, has served two terms on the local Education Board, is a 
member of the Library Board and a member of the Order of Knights 
and Ladies of Honor. 

Lake Shore & Michigan Southern. 

The Lake Shore & Michigan Southern Railway Co. 
have contributed more than any railroad corporation t o 
the prosperity and growth o f Cleveland. Since the road 
connected Buffalo and Chicago in 1853, there has been a 
marvelous growth all along the line. In that period 
Cleveland has increased in population from 17,000 to 
300,000, and the wealth of the city has multiplied in a far 
greater proportion. \Vhat is true of the Forest City is 

true of all the Lake Sh o re ci t ies. C h icago has grown 
from 30,000 to r ,400 ,000, if the school ce nsus is to be Le­
lieved ; 1 )etroit from 21,000 to 206,000; T uledo from 3,8 29 

to 83,000; Buffalo from 42,0 0 0 to 2 6 0,000. \Vi t hout the 
co-operation of the Lake Shore road this p rodigious 
development would have been out o f the qu estion . T he 
must interesting portion of railway hi s tory of th e \Vest 
centers in the records of this company. Th e corporatio n 
is th e result of the consolidation in r 869 of four different 
co mpanies, and these latter came into existence after s uch 
a vast number o f consolidations that one is bewildered in 
consulting the record. 

Th e Lake Shore may be regarded as a Cleveland en­
terprise, as th e general offices are located in the city at 
the corner of St. Clair and Seneca Streets. The compan y 
operate to-d ay a system of 1,445 miles, and the total 
mileage, including second and third tracks and sidings, is 

Z. M. HUBBELL , 

SECRETARY AND TREASURER WALKER MANUFACTURI:--G CO. 

2,512 miles, of which 92 per cent. is laid with 
steel ra ils. During 1891 a total of 12,000,000 tons of 
freight was moved and about 6,000,000 passengers were 
ca rried. The road is famed for its splendid passenger 
service and the speed of its trains. The board of di­
rectors is co mposed of \Villiam K. Vanderbilt, Cor­
nelius Vanderbilt, Frederick W. Vanderbilt, Samuel F. 
Barger, John E. Burrill, Darius 0. Mills, Ed win D. \Vor­
cester and Hamilton Mc K Twombly, all of New York; 
Charles M. R eed of Erie, Pa.; Rasselas Brown of \Varren, 
Pa.; John Newell of Cleveland, John De Koven of Chicago, 
H on. J arr.es H . R eed of Pittsburgh. William K. Vander­
bilt is chairman of the board, John :l',;ewell, president and 
general manager, a nd Ed win D. \Vorcester, vice-presi­
dent, secretary and treasurer. The administrative details 
a re in the hands of President John Newell, P. P. \Vright 
assi'>tant general manager; Nicholas Bartlett, local treas­
urer and assistant secretary ; Addison Hills, assistant 
president; Cyrus P. Leland, auditor; \V. H. Canniff, gen­
eral superintendent; P. S. Blodgett, general freight agent, 
and A. J. Smith, general passenger and ticket agent. 
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The F01·d =\\'ashhurn Storckctro Co. 

The Ford-\Vashburn Storelectro Co. of Cleveland is 
best known to street railway men by its storage battery 
car, which has been running on the different lines in that 
city. Its operation has been satisfactory not only to the 
inventors but to street railway men. The car is twenty 
feet nine inches in length inside, twenty-eight feet over 
all, and was built by the J. G. Brill Co. It is now eight 
months since the car was put into service, and though 
subjected to severe tests, the batteries are in as good co n­
dition as when first used. The car is operated by a 
thirty-five horse power, Ford-\Vashburn, series wound 
motor weighing 2,000 lbs. The motor is geared to both 
axles, and can be run from either end in eith e r direction, 
and at seven variations of speed, by an ingenious m et hod 
of battery commutation. 

GEO RGE A. FORD. 

The battery equip ment consists o f 180 cells of 15 0 

ampere hours' capacity each. The cells are twelve inc hes 
in h eight and 4_½ X 8 ins. , and each weighs, with acid and 
rubber box, forty pounds. The batteries are carried 
under the seats, and are slid on trays into position 
thrnugh suitable open ings in the ends of the cars, instead 
of at the sides. 

In view of the m any failures that have attended 
storage battery traction, how happens it that the Ford ­
\Vashburn car has pro\'ed so successful in service? An 
answer to the query involves a reference to the causes v f 
fa ilure, and a description of the novel type of battery de­
vised by George A. Ford and George A. Washburn. G en­
erally, it may be said that the success of the car has been 
the result of the peculiar construction of the b atter ies. 
The ordinary form of battery is commonly short JiyeJ 
because of faults which are soon developed. Plates 
buckle as the result of the contraction and expansio n of 
the material on the grids. When buckling does not 
occur, the active material is likely to become loose, and at 
the loose points sulphating begins. At the same time if 
any portion of the material falls out, the capacity of the 
cell is diminished. even if a short circuit with disastrous 

results does not follow. \Vith these causes at work the 
fact that the life of storage batteries of the ordinary form 
is us.ually short is not surprising. 

To construct a battery in which these di sintegrating 
causes would not be present was the problem that the 
inventors sought to solve. The result is a battery con­
~trn <: ted on novel lines without g1·ids and without 
plates. As the illustration shows, the cell contains 
six sets of elements, each corresponding to a pair of 
plates in the grid form. The positive and negative 
elements are separated by a thin pornus cup through 
which the electrolyte may percolate, but which acts as an 
effective barrier to the passage of the active material. 
The porous cup is co vered o n the outside with a thick 
layer o f active mate, ial around which is a sheet of perfor­
ated lead. The perforations admit of a free circulation 
o f the acid. \Vi thin the porous cup is placed a sheet of 

GE.ORGE A WASHBURN . 

lead similar to that on the outside, but smaller. The 
space between it and the cup is filled with active material. 
The shee:s of lead act as conductors merely for the active 
material on each side of the cup, that on the outside 
forming the negative plate, and that on the inside the 
positive. All th e negatives in a cell are connected by a strip 
at the bottom, which is extended to the top as shown at 
the left in the illustration, and t½e positives are similarly 
co nnected at the t o p, forming the positive pole. While 
by this construction buckling, loosening of active mate­
rial and consequent short circuiting are prevented, it may 
be asked if, with th e porous cup, the internal resistance is 
not high. The Ford-\Vashburn company answers the ques­
tion in the negative, and-to prove the statement 'asserts that 
discharges of th e ce ll, on a dead short circuit, in the pre­
se nce of experts, a nd through an ammeter of negligible 
resistance, have given readings up to 400 amperes, gradu­
ally declining to 350, where the ammeter needle stood for 
a time. It is evident that with an electrnmotive force of 
two volts and a current of 350 amperes, the internal and 
external resista nce together cannot be more than .0058 

ohm. 
The car has made an excellent showing on the trial 
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t ri ps, a nd has 
to twenty miles 
the lin es o f the 
C leveland st reet 

m ai n tained a speed of from fifteen 
a n hour. Upon a recent trip over 
Woodland & West Side and East 
rai lway companies, the car, with 
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George G. Mulhern, superinte nden t of the \Voodland 
Avenue & West Side Stree t Railway Co,, o f C leveland, af­
ter riding on the car, \Vrote to the Fo rd -\Vas hburn com­
pany hi s impressions of his inspec tion. H e says, among 
other things: "It has thoroughly d em o nst ra ted its p rac ­
ticability for street car uses, both in the speed o btained 
and perfect control in operation, I have ridd e n a s fas t as 
twenty-five miles per hour on your car, and even a t thi s 
ra te of speed there seemed to be no material diminishing 
of the power. I have witnessed the stopping and starting 
of t he ca r upon sharp curves a nd heavy grades, and this 
was accomplished without difficulty." 

T he Ford-Washburn Storelec t ro Co. engages in the 
construction of elec tri cal machinery generally, with factory 
and offices at Frankfort Street. The officers of the 
company are : Ge0rge A. F ord, president; J. F. Pank­
h urst, vice-president ; \V. H . Marshall, treasurer, and E. 
S. Ford, secretary; and the executive committee is com­
posed of George A. Ford, L. A. Cobb, George H oyt, J. F. 
Pa nkhurst and Luther Allen. 

Ha ndling Iro n Ore. 

The rapid unloading of vessels at the ore docks forms 
o ne of t he mos t interesting sights in Cleveland. The 
means em ployed are, to be sure, no t peculiar t o the ci ty, 
bu t in no place can the operation of the ingenious appar­
atus designed fo r hoisting and conveying o res, be seen to 
better adva ntage. The ore industry is an enormous one 
in Cleveland. Forty years ago the first shipment of ore 
from t he min ing districts of Michigan was received a nd 

thirty-five passengers, covered sixteen miles, with an a v- consis ted of half a dozen barrels weighing, perhaps, two 
erage ampere read ing of 20 , a nd vo ltmeter reading of tons. Si nce that time the shipments have reached the 
350, nnd 3.3 miles were run in t we lve minutes; du ring 'J~ enormous total of 900,000 tons annually. By far the 
the rest of the trip troll ey cars were in the way . O n t he t ''g reatest p roportion is handled by the buckets running on 
route nam ed there are twenty-three sh a r p curves a nd te n ,,,. the slender movable bridge tramways similar to those 

FO RD-WASHBU RN STORAGE BATTERY CAR. 

g rades, ranging fron 2 to 5 per cen t. The ca r h as drawn 
a loaded trailer up a 1¾ per cent. grad e a t the rate of fif­
teen miles per h our. \Vith one charg ing t he car can ru n, 
it is said, on ')rdinary track, for a dis tance o f for t y miles. 
At a test made in Cleveland the cost of coal fo r charging 
the battery was one-ha lf ce nt per car m ile, with coal at 
$ 1.40 per ton . 

shown in t he cut, page 15 . The method of operation is 
exceeding ly simple. The buckets are lowered by wire 
rope into the vessels, where they are filled by the shovel­
ers. T h ey a re then hoisted to the tramway, and as the 
carriers may be tripped at any given point the contents 
may b e deposited at the desired place. The total length 
of the t ramways in use at the Cleveland & Pittsburgh 
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Railroad Co's docks at Cleveland is 300 ft. The system 
of handling ores is that of the Brown H oisting& Conveying 
Machine Co., of Cleveland. \Vith their machinery a ves­
sel reaching its dock at 6 A. l\I. can leave at 6 P. !II. after 
discharging 3,000 tons of ore. Fully 7 5 per cent. of all 
ore shipped on the lakes is handled by Brown machinery. 

Fulton Foundry. 

There is, doubtless, scarcely a street railway company 
in the country that has not at some time or other sus­
tained relations with the proprietors of the Fulton Foundry 
of Cleveland. Coming into the field at an early date, 
and making a specialty of street railway work, the firm is 
well known the country over. The business was started 
in 1865, and Mr, S. M. Carpenter, who has been connected 

manufacture of wheels. It is only by a combination that 
the best results can be obtained. By a-:1 C' ended series 
of experiments the proprietors of the Fulton Fo _1n: y hit 
upon a combination that has proved extraordinarily well 
adapted to the purpose. It produces an even chill, and 
it tends to reduce to a minimum chill checks. On the 
tread of the wheel a chill three-quarters of an inch in 
thickness is produced when at the same time the spokes 
and the hub are found to be of very soft metal. \Vhere such 
results can be obtained, very little improvement can be 
expected in the manufacture of wheels. 

The firm are now making a new wheel, devised by 
Mr. \V. E. Haycox, with an independent brake rim. It is 
a \Vell known fact that the wear of a brake shoe upon the 
tread materially lessens the life of a wheel. To prevent 
this shortening of life the independent rim has been 

FULTON FOUNDRY 

with the firm from the outset, is now the senior member. 
Associated with him at present are Mr. C. J. Langdon 
and Mr. \V. E. Haycox. 

From the first, the firm made car wheels and heavy 
castings for steam and street railways. At present the 
Fulton Foundry is, perhaps, best known by the truck that 
bears its name, but in addition there are manufactured in 
the plant crossings, switches, turnouts, chairs and knees, as 
well as wheels of peculiar construction. 

The foundry, of which a view is presented herewith, 
is divided into three departments: Machine shop, wheel 
shop, foundry and wood working shop. 

The machine shop is supplied with the latest improved 
appliances for performing the work in hand. Special 
tools are provided for turning axles, boring wheels and 
pressing them on axles, and for drilling, forging and fin­
ishing the iron work for motor trucks. 

The wheel room is devoted entirely to the manufact­
ure of wheels for use on street and steam railways. A 
superior grade of charcoal iron is employed for this pur­
pose; in fact, it is stated by experts that the special com­
bination of iron used by the Fulton foundry gives results 
that cannot be surpassed. It is a fact, perhaps, not uni­
versally known, that ores coming from different parts of 
the country cannot be successfully used separately in the 

added. It is cast on the inside face of the wheel, having 
a diameter somewhat less than that of the wheel proper, 
so that it can readily pass guard rails on curves. It adds 
but a few extra pounds to the weight of the wheel, and 
is claimed to add from 60 to 70 per cent. to its life. 

In the foundry all the heavy castings are made for 
railway work. These include crossings, crossovers, 
switches, curves, turnouts, chairs, knees, etc. 

The wood working shop is devoted to the ma·nufacture 
of trucks and small cars; the latter are made for a variety 
of uses. The trucks of the Fulton Foundry have gained a 
wide reputation for durability, and for the peculiar con­
struction which calls for little in the way of repairs. One 
of the companies now using the truck on their lines re­
cently made the statement that they proposed to dispense 
with the services of several truck repairers, as with the 
Fulton Foundry truck they were not required. One com­
pany states that a truck has been in constant use 'or four­
teen months and has not been in the repair shop. The 
great feature of the truck consists in the fact that the 
frame is wood-white oak. \Vith this framework it is 
claimed that the bolts hold better than with steel. The 
brake is strong and substantial, and without a superior 
for street car work. 

The Robison patent drawbar, manufactured by the 
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Fu lton Foundry, is giving entire satisfaction wherever it 
is in use, as it constitutes an absolutely tight coupling be­
tween motor and trail car. It is a radial clra wbar, and 
when it is used cars can be backed around the s hortest 

. ' 

S. M. CARPENTER, 

curve without danger of causing a car to leave the track. 
It is, unfortunately, the fact that when the link and pin are 
usecl, employes seem to manage to collec t all pins on one 
car and all links on anothe1·. \Vhen the tim e to a ttach a 
trailer comes, either a link or a pin is missing, and there 
is, consequently, delay, to the great disgust of the passen= 

C. J. LANGDON. 

gers. With the drawbar of the Fulton Foundry it is im­
possible for incidents of this kind to occur, as employes 
cannot detach any part of it, and it is always complete 
when it is necessary to attach a trailer. The cars of the 
East Cleveland Railroad Co. are equipped with these 

drawbars, and the Woodland Avenue & \Vest Side Street 
Railroad Co. have a lso ordered their eq uiprnent from the 
f<'ulton Foundry. 

The 1 Iaycox patent brake h ead and slippers are man­
ufactured by the firm. They are fou nd to be most con­
venient and labor saving brake sh oes. The brake head 
is mad e to fit any s tyle of moto r truck or horse car gear, 
while the slippers are all alike. This fact is especially 
appreciated by companies using several different t r ucks. 

The 1-laycox door fa ste ner is a well known product 
of the Fulton Foundry. It is used quite ex tensively by 
the East Cleveland Railroad Co. , and by o ther roads 
throughout the country. It s special po int o f advantage 
lies in the fact that it holds the door in the desired posi· 
tion, i. e., open or closed at all times and does not allow it 
to swing when the car is rounding curves. No lock or 
catch is required on the d oor, and it may be opened or 
closed very easily. 

\Vhi le the apparatus constructed by the Fulton Foun­
dry is familiar, the men who conduct the enterprise are, 

\ 

W. E. HAYCOX. 

perhaps, not so well known; for this reason short sketches 
of these gentlemen are herewith appended. 

The senior member of the firm is Mr. S. M. Carpenter, 
a veteran in the business, who has a practical knowledge 
of it in all its details. He has been engaged in this par­
ticular work for an extended period, and to his carefu 1 
supervision much of the success which has attended the 
introduction of the apparatus is due. 

Mr. Carpenter was born January 8, 1817, in Franklin 
County, Mass. He started at work in a foundry at the 
age of seventeen, and he passed several years in Troy and 
Rochester, N. Y., and thence in 1840 he removed to Erie, Pa., 
where he resided for twelve years. In 1852 he became in­
terested in the foundry business in Cleveland under the 
name of Carpenter, Gerry & Co. A small foundry was 
built and was devoted to the manufacture of railroad 
work. The plant was enlarged from time to time, but 
after ten years, on account of the ill health of Mr. Carpen­
ter, the business was sold to Pettengill, Glass & Co. In 
1865 the present Fulton Foundry was started by Mr. Car-



60 THE STREET RAILWAY JOURNAL SOUVENIR. 

penter, on the site of the present plant. After several 
years he acquired the entire interest in the business and 
retained the sole ownership until three years ago when 
Mr. C. J. Langdon was admitted to the partnership, and 
subsequently Mr. \V. E. I-laycox became a member of 
the firm. 

l\Ir. C. J. Langdon, one of the junior partners in the 
firm, has a wide acquaintance with street railway m en. 
He has charge more especially of the executive busi­
ness. He was born in 1858, in Cleveland. He attended 
the public schools of the city from 1864 to 1873, after 
which he studied telegraphy, securing a position in five 

ployes, a gift whic h he prizes very highly. The Belt Line, 
at the time, possessed the questionable distinction of being 
the worst stree t car railway in the country. Under Mr. 
Haycox's management a decided change for the better 
was brought about, a nd the line became known as one of 
the best horse roads in the United States. In 1890, the 
road was electrically equipped, and when Mr. Haycox 
left in the summer o f that year, it was considered one of 
the best lines in the country, with the exception of the 
roadbed which was put in the best shape possible with 
the money allowed for the purpose. In 1891, he accepted 
the position o f traveling agent of the Fulton Foundry, and 
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SHAFTING AND ERECTING DEPARTMENT,- HILL CLUTCH WORKS. 

months. His duties as operator occupied him till 1881, 
when he accepted a position with the Fulton Foundry. 
and has been connected with the concern si nce th at time. 

Mr. \V. E. Haycox has had an extended experience in 
practical street railway business, having worked his way 
through every grade of the service before his connection 
with the Fulton Foundry. He was born in Monmouthshire, 
England, in 18.56, and came to this country with his parents 
in 1874. Three years later he began his street railway work 
as driver on the East Cleveland railroad. After a year at 
this work, he became a conductor, which position he held 
for five years, when he became assistant superintendent of 
the East Cleveland road. In 1886, he was one of the or­
ganizers of the E2st Cleveland Employes' Mutual Benefit 
Association, and was elected first president of the organ­
ization. In 1888, he accepted the superintendency of the 
Utica Belt Line, at Utica, N. Y., and upon his leaving the 
East Cleveland company, he was presented a hand­
some gold watch and chain by the company and the em-

at the e nd of a year he was made a partner in the busi­
ness. As a salesman Mr. Haycox has been unusually sue 
cessful, and he has made a number of inventions which 
are well known to street railway men. Among these are 
his door fastener, patent brake shoe, the double tread 
wheel and others. 

Hill Clutch Works. 

The Hill Clutch \Vorks form one of the most pro­
minent manufactories in Cleveland, especially in the 
estimation of street railway companies, in so many of 
whose power stations the Hill clutches and specialties are 
used. The plant is located on Waverly Avenue adjoining 
the works of the \Valker Manufacturing Co., and the 
buildings contain an equipment of machinery complete in 
every particular. The accompanying views illustrate two 
of the departments, and give some idea of the character 
of the work undertaken. 
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In the first illustration 1s presented a view of the 
shafting and erecting room. In this department the 
shafting is received from the forges in the rough state. 
It is first placed in the large machine sh own on the left, 
in which it is carefully straightened, and which is suffici­
ently powerful to straighten a shaft ten inches in diameter. 
The shaft is then taken to a lathe where it is turned per­
fectly true and then polished. The largest lathe will 
turn a shaft thirty-three feet long and twelve inches in 
diameter. The shaft is next carried to a machine m 
which the key seats are cu t. This machin e is located in 

The sho ps a nd offices arc lighted th roughout by 
elec tricity. 

Glohc Iron \Vorks Co. 

Th e Glo be Iron W orks Co., which built th e e ngi nes for 
the power plant of th e W oodland Ave nu e & W est Side 
Railroad Co. , occ upy t he fi rst p lace in ship buildin g, o ne 
of the principal industries o f C leveland . The Globe Iron 
\Vorks were es t abli shed in 1853 for manufacturing m a­
rine boile rs, machin e ry, e tc., and in 1884 th e Glo be Ship 

PART OF MACHINE SHOP-HILL CLUTCH WORKS. 

the rear of the room. \Vhen this operation is completed 
the shaft is again taken to the straightener so that if it 
has been sprung in handling, the defect may be remedied. 

In this department is also located a large open side 
planer used for planing clutches, floor stands or other 
large pieces of machinery, and in the rear o f the room 
stands a radial drill of unusual size. In this room all ap­
paratus constructed is assembled and tested so that any 
small mistakes may be discovered and corrected. 

In the second illustration a part of the machine shop 
is shown. In this department are located the lathes, 
planers, mills, boring machines, key seat cutters and drills 
used in finishing the clutches, pulleys, bearings, fl oor 
stands, etc. In the back part of this room is a specia lly 
designed tool for turning off the wooden shoes used in 
the jaws of the clutches. When the wood blocks leave 
the machine they are absolutely true, so that when used 
the proper contact with the clutch ring is insured, and 
the wear on the shoes is reduced to a minimum. 

Building Co., were organized t o build iro n and steel hull s 
for vessels, being the first corporation t o e ngage in the busi­
ness on the Ohio lake coast. The two companies were com­
bined in 1886, forming the present co rporation,with a capi­
tal of $500,000. The office and works for the machinery 
department occupy the square bounded by Centre, Elm , 
Spruce a nd Hemlock Streets, while the foundry covers 
more than half a block on Centre, Elm, Spruce a nd Main 
Streets. The equipment of machin ery for m a nufac turing 
is co mple te in every respect, and embraces steam cra nes 
and overhead railways for mo ving pondero us weig hts. 
In the foundry are two cupolas, each of ten t o ns cap acity. 

The iron ship yard is located on the " Old Ri ver Bed" 
at the foot of Taylor Street where the company have 
space for constructing four large ships a t a time. 

The company employ 1,200 hands, their wages aggre­
gating $13,000 weekly. About 15,000 tons of metal are 
used annually, and 25,000 tons of coke a re consum ed 
during the same time. 
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Since July, 1886, the time of the incorporation, the 
company have launched forty-five large steel vessels aver­
aging 3,000 tons each. They built the "Virginia", the 
crack boat of the Goodrich Transportation Co., of Chicago, 
which plies between Chicago and Milwaukee, and a number 
of smaller craft. The company have recently taken the co n­
tract for two large twin screw steamers, to cost $500,000 

Mc.HUNG CAR, W1 l H ~IUc. VN 

1 ;icl1, to ply between Buffalo and Duluth. They \\ ill be 
360 rt. in length, and each ship will have a n engi ne capaci t y 
uf 6,600 H. P. The officers of the company a re: Presi­
dent, H. M. Hanna; vice-president, J. F. Pankhur!::.t ; sec­
retary, Luther Allen. 

The .Mehling Car. 

The Mehling car, which is in u se on th!'! East Cleve­
land railroad, C leveland, is intended for !::.Ummer and win­
ter use. It has been in regular ~ervice for several m o nths 
on the Euclid Avenue line, and while the officers of th e 
opera ting company were at first inclinerl to 
doubt if it would prove successfu l, time has 
proved that it is all that the inventor has 
clai1ned for it. Two views of the car are 
shown herewith, one with the side panels re­
moved, fitting it for summer use, the other 
with the panels in position, adapting it for 
cold weather. At the present the car is en­
closed, and it is noticeable that the panels 
cause no rattling. The removable panels are 
a feature of one side only; the windows on 
the other side are so large and are built so 
low in the body that when lowered the air has 
full sweep. 

A peculiarity of the car is its constructi on 
with a side aisle which is narrower than that 
ordinarily allowed in a centre aisle car. No 
inconvenience results from the narrowness of the passage­
way, as with the arrangement of seats across the car the 
feet of passengers do not protrude into the aisle and form 
an obstruction. At the ends of the aisles ready exit is 
afforded by side doors opening on roomy platforms. 

\Vhen the car is closed by the paneis, a door is ar­
ranged at the side, making three doors in all. The car is 
built with straight s ides, and its cost , it is stated, is not 
high. The inventor is J. A. Mehling who, with S. D. 
Dodge, of Cleveland, ow ns the patent. 

-----···-----THE annual meeting of the Ohio State Tramway 
Association will be held at Zanesville, \Vednesday, No­
vember 9, 1892. 

Bodifield Belting Co. 

Those who visit the street railway power stations in 
C leveland will notice that in many cases belts made 
by the Bodifield Belting Co. connect engines to generat­
ors. Th ey were organized less than four years ago, but 
they are transacting a large business in belts designed 

for all classes of wo rk. The offices and manu­
factory are located at 26 .½ Sou th \Vater 
Street, and the officers are : \V. H. Peck, 
president; George P. Mills, vice-president; 
C. T. Bodifield, treasurer and general man-, 
ager, and J. F. Sweeton, secretary. The 
manufacturing department occupies three 
fl oors. 

They claim that their belts are especially 
adapted to street railway work, and certainly 
t:1ey ha ve proved successful in this trying 
se rvice. They furnished the East Cleveland 
R a ilroad Co. all the belts for their new power 
station, the order including two forty-eight 
inch belts, and six belts twenty-five inches. 
in width. In the several power stations of 

the 'Brooklyn Street Railway Co. twenty-five Bodifield; 
belts, fourteen inches in width, are in use. In the plant o 1 

the East Liverpoo l & Wellsville Street Railway Co., the' 
Short g-enerators a re co nn ec ted to the engines by fou; 
twenty-four inch belt s of the same make, and Bodifield 
belts a re also e mp!oyerl in the station of the Atlanta & 
Chattahoochee River Railway Co., at Atlanta, Ga., where 
Short apparatus has been installed. The Bodifield 
co mpany call the especial attention of visitors to the 
street railway convention. to the belts in the East Cleve­
Lrnd co mpany's power stat io n near Cedar Avenue, which 
run the generators with remarkable ease. 

MEHLING CAR , WITH SIDE OFF. 

Dorner & Dutton. 

For many substantial reasons the firm of Dorner & 
Dutton, o f Cleveland, is well known to street railway 
men. Since the beginning of the present activity in the 
field, which commenced with the general introduction of 
electricity as a m otive po .>:er, the firm have been manu­
facturing some of the most important essentials of street 
ra ilway equipment, and have been supplying the demand 
for apparatus that would meet all requirements under the 
new and severe conditions of rapid transit service. There 
has been a marked improvement and development in their 
trucks and other devices. In their latest form of truck there 
is now little to be desired in the way o f improvement. 
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The firm of Do rner & Dutton was formed five years 
ago. Before that tim e both partners were connected with 
the stree t railway d e partment of Bowler & Co. Mr. 
Dorner had bee n associated ten years with th at firm, and 

H. A. DORNER. 

he, consequently, has, as a result of his extended and 
practical experience, an intimate knowledge of the needs 
of street railway companies, and to his direction much of 
the success of the firm is to be ascribed. 

Mr. Dutton is a street railway man. Until about 
seven years ago he was secretary and superintendent of 

-~-

W. A. DUTTON. 

the St. Clair Street Railway Co., of Cleveland. Prior to 
the formation of the partnership of Dorner & Dutton, he 
was connected with the Bowler Foundry, as has been 
already stated, and previously he held a position with the 
Hegley Journal Co. 

The firm is, perhaps, best known for its electrical truck 
which, it is claimed, is giving satisfaction wherever it is in 
use. It is a solid forged, non -teetering truck, and the lat­
es t type is provided with e lli ptical springs. It is equipped 
with the Gairir. g patent brake which is extremely powerful 
and effect ive. All the cars of the Brooklyn and South Side 
street rail road co mpani es, of Cleveland, are mounted on 
tru cks o f the firm's make, and it is in w,e in the following 
cities: Roc heste r, N. Y., St. L ouis, Louisvill e, Johnstown, 
Pa, Fort \Vayne, Evansv ill e, Ind., Atlanta, Savannah, 
New H ave n a nd other places. 

The trucks are built at th e firm 's manufac tory, 50-52 
Fall Street, and the offices are located at the same place. 

The wheel manufactory is located at Newburgh. The 
firm's wheels, which are C-'St from a specia l mixture of 
o res, have given rem arkably good results in use. 

Alfred G. Hathaway. 

Alfred G . H a thaway, of Cleveland, manufacturer of 
railway specialties, is a practica l street railway man, and 

ALFRED G. HATHAWAY. 

has a just appreciation of their requirem ents. For four 
years he was manager of the St. Clair Street Railroad of 
Cleveland. He has provided the street railways of Cleve­
land with m a ny devices that are found of special value in 
the car houses. His transfer tables form an importa nt 
part of the equipment of the well arranged car house of the 
Cleveland City Cable Ra: 1 way Co. Cars coming into the 
city enter the car house, a 1d are shifted from the incom­
ing to the outgoing trnck<: by means of the transfer tables. 
Thirty of these devices are in use in Cleveland. Mr. 
Hathaway makes a specialty of wheel presses capable of 
handling wheels from the smallest to the largest size. 

The Crossley Car Brake Co. 

The Crossley rope fricti on brake, which is man u­
factured by the Crossley Car Brake Co., of 13 South 
\Vater Street, Cleveland , is now used on the Jennings 
Avenue line of the Brooklyn road. It is a device that is 
well worth examining. The friction of the rope on a 
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spool on the axle stops a car as quickly as may be de ­
sired, but at the sa111e time without a jar. It might be 
assumed that the ropes would be speedily worn out, but 
practice proves that such is not the case. l\lr. Crossley 
is authority for the statement that the cost for renewing 
ropes is by no means as great as that of the oil used for 
lubricating power brakes. The brake may be adapted for 
use with any style of motor or truck, and in additio n to 
Cleveland it is used in Columbus, Chicago, Indianapolis 
ar.d Aurora. D. A. Belden, general manager of the 
Aurora Street Railway Co., writes of the brake: " It is 
working to our entire satisfaction. If it proves as dura­
ble as it is simple and effective, it is all that could be de­
sired for street railway service." 

iXational Carbon Co. 

The National Carbon Co. commenced busi ness in 
1886. At that date the entire consu m ptio n of electric 
light, and other forms of carbon, was very small. Goods 
were largely hand made, and consequently were high in 
price but poor in quality. A~ the outset the management 
of the company recognized that past methods of manufact­
ure must be discarded, that only un iform goods of the 
best quality must be produced, and that manufacturing 
costs must be so reduced that the product cou ld be so ld 
at figures far lower than ever before known. In a new 
industry, where all the conditions were untried, thi s was 
a far easier problem to state than to solve. No o ne yet 
knew what constituted a good carbon, or realized that 
the production of perfect goods was a n elaborate and 
many sided process, requiring very exact skill, mecha nical, 
chemical and electrical. During a series of mo nths in 
1886 some of the principal obstacles were ascertained and 
overcome. New methods were introduced, special ma­
chinery was invented, and al l the new devices that science 
and engineering ski ll cou ld suggest were brought to bea r. 
The results of this method were slow and costly, but s ure. 
From the shipment of the first batch of high grade 
National carbons, the trade of the Nationa l Carbon Co. 
has grown. Each year has been a repetition o f the first; 
a better carbon has been produced, a nd a la rger demand 
has followed. 

From time to time the plant was e nlarg ed till no more 
contiguous real estate was available. A n ew factory was 
required, and the buildings are now in course of construc­
tion. The plant will be situated fo ur miles west of the 
Public Square, at the corner of \Vest Madison a nd High­
land Avenues, on the Lake Shore & .Michigan Southern 
Railroad. The site includes thirty acres, an d seve ral o f 
the buildings, of which there will be a dozen in all, are 
nearing completion. The largest structure, which will be 
600 ft. square, is half finished at the present time. The 
factory will have a capacity of 20,000,000 carbons monthly, 
sufficient to supply all required in the world. 

All kinds of carbons are manufactured by the co m ­
pany. These include moulded carbons of the several 
sizes adapted to all high tension arc systems; forced car­
bons of all lengths and diameters adapted to low tension 
arc systems; hollow treated carbons for ordinary use on 
arc lamps on incandescent circuits; cored carbons for a ll 
places where the finest light attainable is demanded. The 
last style of carbons, until recently, was made only in 
Europe; the National Carbon Co now manufactures 
cored carbons of the highest grade, and is sending them 
abroad. 

Street railway companies will be specially interested 
in the brushes made by the National Carbon Co. They 
are manufactured of the purest material, and are made in 
exact sizes. They are free from grit and do not, there­
fore, squeak, a nd are long lived. They are made in all 
sizes and plated with the desired coat of copper, with an 
accuracy of a thousandth of an inch. 

The company makes carbon plates for batteries, carbon 
cups, buttons, disks for telephone transmitters, etc. 

The o fficers are : \V. H. Lawrence, presiden t ; Benj. 

, ~ ­

w. H. LAW RENCE, 

PRESIDENT OF TH E NATIONAL CA RBON CO. 

F . Miles, vice-president; W. C. Hayes, treasurer; H. E. 
H ackenberg, secretary; J. H. Osborne, superin tendent; 
Clarence M. Barber, engineer. 

W H. LA WREN CE. 

Mr. \V. I-I. Lawrence, president of the company 
whose po rtrait is presented herewith, has never failed in 
a nything he has undertaken. He was one of the found­
ers of the Brush Electric Co., was largely interested in 
the Domestic Sewing Machine Co., and is a director of 
the Youngsto wn (0.) Street Railway Co. -----•-----

Clevela nd Holling Mill Co. 

Perhaps more than any o ne enterprise, the Cleveland 
Rolling Mill has contributed to build up the manufact­
uring interests of Cleveland. The business was started 
in 1857, by Chisholm, Jones & Co., who six years later in­
corporated the present company with a capital of $4,000,­

ooomen. The works occupy seventy- five acres at Newburgh, 
about five miles from the city, and give employment to 
4,000 men. The plant is one of the most complete in the 
country, and 1t possesses a marvelous equipment of im­
proved machinery. An adequate description of the works, 
which are one of the great sights of the city, is wholly 
out of the question in the limited space here available, 
but some idea of the gigantic character of the enterprise 
may be gained from the following figures : The Besse­
mer Steel \Vorks, built in 1867 and 1868, have an annual 
capaci ty for the production of 150,000 net tons of Bes­
semer steel ingots, and their open hearth steel plants, built 
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in 1876 to 1878, have a capacity uf 40,000 ne t to ns o f 
o p e n hearth steel in gots. Th eir rail mills we re built in 

th e !Jest o f sh ip pi ng facilities are available. The com­
pany ex pec t s eventua ll y to engage in the manufacture cJf 

electrical apparatus on an cxten-
-· ---- -7 sive scale and to build heavy el<:!C-

tr ica l machinery. The building was 
e rected with this purpose in v ie w, 
so t ha t an a b undance of space is 
availab le for t h e increase of the 
m a nufac tur in g- faci li ties. It is a 
two-s to ry s truc tu re well arranged 
a nd we ll li g h ted , a nd the equip­
m e nt o f th e m ac hi nery is of t he 
m ost m od e rn an d improved d e­
sc ripti o n . 

WORKS OF THE JOHNSON ELECTRIC CO, 

It ma y be s ta ted ge nerall y 
th at th e compan y at present m a nu ­
fac tures el ec tri c rail way su p pli es o f 
all kind s, a nd executes re pa ir wo rk 
o n elec tri cal mac hine ry. It is p re ­

1857, and have since been enlarged until they now have 
an annual capacity of I 50,000 net tons of rails. The ca-

JOHNSON TROLLEY POLE. 

pacity of the three rod mills is 125,000 net tons. The wire 
mills built in 1868 have an annual output of 60,000 tons 
of finished wire, and the plate mills equipped 
with six puddling furnaces, and four trains of 
rolls including a pug mill, which, with galvan­
izing works attached, have an annual output of 
10,000 tons. They have also extensive foundry, 
forge and machine shops, a barbed wire fac­
tory and blast furnaces of improved construc­
tion, the latter having a total cc1pacity of 80,000 
net tons of Bessemer pig iron. The various 
products of the mills include wire, tire and 
spring steel, wire rods, merchant steel, gal­
vanized and black sheet iron, steel plates, boiler 
and tar k plates, corrugated roofing and siding, 
Siemens-Martin open hearth steel, Bessemer 
steel rails, blooms, structural shapes and barbed 
wire for fencing. 

Johnson Elcctdc Co. 

The Johnson Electric Co., of Cleveland, is 
one of the comparatively new concerns in the 
city, but already it possesses an extensive plant and is 
turning out a large amount o f wo rk. The manufactory 
is located at Stanto n Avenue and the C. & P. tracks, where 

pared, h owever, to make contrac ts for th e co nstructi o n 
of electrical apparatus and mac hin es of a ll kind s. 

The lower fl oor is used a s a m a chine sh o p, and o n 
the uppe r floor th e armature and field winding depa rt­
ment is located. 

One of th e accompanying cuts gives a vie w of the 
gear c utting department. The machines use d for thi s 
work are o f a special design which makes it p ossibl e to 
turn out the work in considerably less time than that o r­
dinarily required . There is also in this d epartment a com­
plete equipment of drill presses, lathes and milling 
machines. 

On the opposite side of the rooms are located the 
lathes in which the armature shafts are turned. 

Among the specia lties which the company makes is 
the troll ey pole and base shown in the illustration. The 
features of this device are its strength and light weight. 
The pole is made of steel, and the adjustm e nt is such 
that the wheel readi ly passes all overh ead switch pans . 

. The company makes rawhide pinions, switches of all 
kinds, in fact all th e supplies ordinarily required by an 
electric rail way. 

Those interested in the compa11y are A. L. Johnson 

GEAR DEPARTMENT-JOHNSON ELECTRIC CO. 

a nd Samuel H arris, both of whom are connected with the 
Brooklyn Street Railroad Co. , and F . J . Lewis \Vho is the 
general manager. 
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SAJIIUF.L HARRIS. 

One of the most experienced street railway men in Cleveland is 
Samuel Harris, superintendent o f the Brooklyn and South Side street 
railroad companies. Cleveland. Mr. Harris is about --10 years of age. 

BALDWIN BOILER TUBE CLEANER. 

Prior to entering the street railway business he was engaged in manu­
facturing, and subsequently started a machine sh op in Cleve la nd . 
About this time Mr. Tom L. Johnson was working on his experimental 
cable road, and he secured Mr. Harris to assist him in its develop­
ment. Upon the abandonment of this work, Mr. Harris was sent to 
Richmond, Va., Boston and other cities to investigate electricity as 
applied to street railroads. He spent six or eight weeks 
in the shops of the Thomson-Houston company before that 
company had motors in operalion. H e had cha~ge of the 
practical work of equipping electrical ly the Johnson lines 
in Cleveland, and after they were in good working order 
he went to St. Louis and superintended the work of 
equipping electrically the Sou thern Railway there. H e 
spent about a year in St. Louis, when he re turned to 
Cleveland, and was appointed superintendent of the Brook­
lyn and S outh Side companies, succeeding Mr. Jilson J. 
Coleman, who had resigned to become general manager of 
the Toledo Electric Railway Co. As superintendent, Mr. 
Harris has the oversight of all the work on the road and in 
the shops of the Cleveland companies. He is associaled 
with Mr. A. L. Johnson in the Johnson Electric Co. of 
Cleveland, and is the practical man of the concern. 

Oliver P. Clay Co. 

The vacuum boi ler tube cleaner, ill ustrated 
in the engravings, is designed to overcome th e 
constantly recurring difficulty which resu lts from soot fi ll ­
ing boi ler tubes and gathering in large quanti ti es a t t he 
back of the fire bridge wall, and at t he back of th e boiler. 
The heati ng surface of a boiler in t his dir ty co nditio n is 
seriously impaired, and many dev ices are in use fo r clean­
ing ou t the tubes and chambers. The first illu st ra t io n 

and is shaped like an e lbow. It has a co nical shaped 
mouth , for inser tio n in the tube. The steam is 
admi tted in to th e back o f th e cl eaner, a nd passes into 
a n ann u la r ch a mber, sur ro unding the passage for 
th e g ases and soo t , with s ma ll perforations on the 
upper side. \\~he n the steam is turned on , it rushes up­
wards through these ho les, a nd crea tes a vacuum, there­
by drawi ng out a ll the accumula ti o n of soot in the tube, 
in t he d irec ti o n of the na tural d ra ft, and se nding it where 
i t o rig ina ll y sh o uld have g one- up in the chimney. By 
t hi s meth od no steam is adm itted into the tube, and, 
t herefo re, no sca le is fo rm ed, a nd the inside o f th e 
tube is a lways kept d ry. The steam being wire 
drawn th ro ug h t he sm a ll a pe rtures, is first superheated, 
a nd beco m es th o roughly dry, so that the soot does 
not s t ic k in t h e chimney or passages. One of the 
grea tes t adva ntages o f thi s method lies in the fact that, 
th e soo t is d ra wn out in the direction of the draft, and is 
no t blown a bo ut th e b oil er room or into the o ther tubes. 
Th is p revents, in a la rge measure, the disagreeable work 

KUHLMAN CAR. 

of clean ing ou t the bac k connec tio n. By the u se o f the 
device th e stac k a nd combustion chambers are kept clean, 
a nd even t he soo t and dirt which accumulate back of the 
fire bridge wall will be drawn out. 

The d evice is the inventio n of F. R. Bald win, of New 
Yo rk City, while the Oliver P. Clay Co., of Cleveland 0., is 
th e excl u sive manufacturer. 

l{ uhlman Co. 

Th e Kuhlm a n Co., of Clevela nd , builds car bodies 
to suit a ll kind s of tru cks, a nd its work has 
g ive n great sa tisfaction wherever it has 
been tried . The compan y will in all prob­
a b ility be compelled within a short time to 
increase th e facilities , as a result o f new 
contracts. The co mpany will manufacture 
the Mehling ca r, designed for summer and 
wint e r use, illustra ted in the September 
number of th e STREE T R A ILWAY J ouR N AL. 

APPLICATION OF THE BALDWIN BOILER TUBE CLEANER. 

In the acco mpan y ing cut is presented 
a view o f a car con:;tru c ted by the com ­
pany for use at Mt. Clemens, Mich. It 

is extremel y ha ndso me in a ppea ran ce, and is carefully 
m a d e in every re spec t. It is twe nty -fo ur feet in length , 
a nd th e b od y is b uilt suffi cie ntl y strong fo r me as 
a mo to r ca r. It is h a ndsumely fini shed in ma hogany, 
with bi rd seye ma ple ceilings. The seats a re covered 

shows a section of boiler, and illustrates the manner o f ap­
plying the Baidwin cleaner, the soot and dust being 
drawn out of the tubes into the chimney. From the 
section of the cleaner the principle of its action wi ll 
be understood. It is made of a brass composition, 
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with \Vilton carpet, and the windows are of pl ate gl:1ss. 
The Kuhlman Co. is prepared to build cars of all 
kinds, but keeps no thin g in stock. The Mehling cars are 
to be built for the East C leveland Railroad Co., to which 

lower edge of the joint bridge, binding the former to the 
latter as firmly as can be desired. Th e whole is bolted 
together so firmly that th ere is no chance for movement 
except that of expansion and contraction. The joint has 

~~ 
~ --- ~= --- -

STANDARD JOINT APPLIED TO SWITCH POINT. 

those desiring to learn more of the character of the work 
a re referred. 

Mark & Sterling. 

It is now generally realized that a good track is essen­
tial to the successful operation of an electric road. Among 
the firms making a specialty of track equipment is Mark 
& Sterling, whose office is located in the Society for Sav­
ings Building Cleveland. Among the specialties which they 
manufacture, much will be found of interest to street rail­
way companies. In the limited space here available, it is 
possible to describe and illustrate only a few of these de-

been in continuous use for nearly two years, and, it is 
stated, without any perceptible wear whatever, forming 
as even a jo int as when put in position. 

With the joint shown in the second illustration, it is 
claimed that a three-poi nt rail may be supported as well 
as a girder rail, a nd perform equally g ood service. The 
joint is supported on chairs, and its construc tion is such 
that the rail is upheld from the underside of the tram and 
head of the rail instead of resting on the lower point. 
Taper bolts are used, and the rail is drawn firmly down 
so as to seat o n the under side of the tram. 

The single brace chair, m anufactured by the firm, 
is designed to take the place of tie rods, and may be used 

JOI NT BRIDGE FOR TH REE - POI NT RAIL. 

vices. The standard joint is represented in the first illus­
tration, and in this case it is applied to a switch point. 
It is claimed to possess substantial ad vantages over fish­
plates or angle irons. The joint bridge is made of mal­
leable iron supported by chairs of the same material, and 
the construction is such that the chairs on the ties form a 
perfectly even base for the rails. The chairs have side 
clips which engage with the base of the rails, and the 

for special work, such a s curves, switches or at points 
where a rail is to be subjected to unusually heavy strain. 
The brace chairs are made to engage with the web, or to 
fit under the head and they are made with a solid base, 
covering a space sYz X 10 ins. on the tie ; the spike holes 
are staggered so as no t to split the wood. 

All the devices of the firm are made of m alleable iron 
which they deem superior to wrought iron for a variety 
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of reasons. By using it they are enabled to produce spe­
cial shapes and designs which it would be impracticable 
to attempt with wrought iron; besides it withstands the 
extreme cold better and lasts far longer when under­
ground. 

Mr. Mark is the original patentee of the rail chair 
with diagonal lips, the patent being granted September 
18, 1883, and is the inventor of other successful devices 
for street railway purposes. 

----•··•-----Brightm an Stoker Co. 

The Brightman mechanical stoker for steam boilers 
is an ingenious conti-ivance for feeding fuel to the fur­
nace mechanically, and at a continuous and uniform rate. 
In any furnace all the fuel must be decomposed, or, in 
other wo1·ds, converted into its constituent gases by heat 
before combustion can occur. A match is made of ma­
terials that are decomposed at a very low temperature, 
the slight friction of drawing it lightly over any moder­
ately rough surface being sufficient to evolve inflamma­
ble gases that are ignited the instant they come in contact 
with the oxygen of the atmosphere; the combusti on o f 
these gases, trifling in quantity, produces heat sufficient 
to decompose the wood, and they in time, uniting wi th 
oxygen in the atmosphere, prnduce more heat, and it in 
turn decomposes any other contiguous fuel evo lvi ng other 
gases, requiring perhaps a higher temperature for their 
combustion than those evolved from the match. So the 
process goes on multiplying until the heat becomes suffi­
cient t o convert water-saturated coal, and even water 
itself. into their constituent gases which, comi ng into 
contact with the oxygen of the air in the presence of a 
high temperature, instantly unites with such oxyge n. 
This multi plication goes on indefinitely, and, so far as we 
know, tern perature is infinite. This unio n of the const it­
uent gases of fuel with oxygen is wh at is known as 
"com bu!>tion." There is no other method o f cumbusti on 
of fuel in a furnace. Now, the more complete a nd per­
fect the union of the gases of the fuel with oxygen, the 
more perfect the combustion, and the more effective is the 
furnace in producing heat. The higher the temperature 
of the furnace, with a sufficient supply of oxygen, the 
more perfect is this union. If the combustion be imper­
fect by lack of oxygen or lack of heat, more or less of the 
combustible gases of the fuel pass unconsumed to the 
chimney and are wasted. This was1 e is frequently enor­
mous, sometimes amounting to more than o ne-half the 
practically available heat value of the fuel used. 

In an ordinary stove or boiler furnace it is neces­
sary to open a door to admit the fuel. This ad mits 
a stream of cold air by which the temperature of the 
furnace is instantly reduced to a point Lelow that 
essential for the ignition of certain of the gases; com­
bustion of such gases ceases a nd they go directly to the 
chimney unconsumed. This waste goes on while the 
door is open, and continues after the door is closed, u ntil 
the temperature is again raised to the poi n t necessary t o 
ignite the gases mentioned. Sometimes the air spaces in 
the grate bars are insufficient to admit the necessary 
quantity of air to furnish the oxygen required for the ig­
nition of all the combustible gases, or the air spaces, while 
sufficient in aggregate area, may he so large as to ad mit 
the air in too large volumes, so that it cannot be suffi­
ciently heated to unite with the fuel gases, and in such 
cases the result is in effect the same as in that of the open 

door-the g ases that do not receive their due ratio of 
oxygen at a high temperature pass to the chimney and are 
wasted. In estimating the importance of this waste, it 
should be remembered that all fuel in the furnace must 
be converted to gas before it can be burned. No fuel is 
burned otherwise. 

The Brightman m echanical stoker furnace is design­
ed to prevent the waste of fu el indicated above. There 
a re no feeding doors to be opened. The fuel is delivered 
by the shovel or (where a large quantity of fuel is to be 
ha ndled) by elevator and co nveying machinery, to a hop­
per placed across th e front of the furnace at a convenient 
height above the fl oo r. From this hopper the coal is 
pu shed into the furnace mechanically, the opening 
thro ugh which it passes being kept constantly filled 
with the e ntering foe! and sealing the opening against 
the entrance of air. This avoids the disastrous effect 
of the open doo rs used in ordinary furnaces. 

The coal entering the furnace is delivered to the top 
of a n inclined grate surface composed of grate bars hav­
ing a longitudinal reciprocating motion which, together 
with gravity, causes the coal to move gradually and con­
tinuous ly toward the lower and rear end of the grate. 
The coal is co nsumed during its continuous passage from 
the front to the rear end of this inclined grate. 

The grate is co mposed of longitudinal bars half an 
in ch thick set up edgewise, each bar having on either 
s id e horizontally projecting lugs or shelves which inter­
lock with each other in such a way as to form horizontal 
o penings through which air is admitted to the furnace. 
Th ese openings a re small but very numerous, and aggre­
gate more than 50 per cent. of the aggregate grate sur­
face. The motio n of the grate bars keeps these air spaces 
open and free fro m ashes and cinders, so that a sufficient 
suppl y of air is insured. The air openings are small 
e no ugh to insure a sufficient heating of each air stream 
t o effec t co mbusti o n. To appreciate the importance of 
these featm·es, it is well to remember that of all the air 
th at enters a furnace only one-fifth part is oxygen and 
co mbustible; four-fifths is nitrogen and absolutely incom­
bustible. The oxygen only is available for combustion; 
the nitrngen ne cessarily passes through the fire and out 
o f the chimney, carrying with it more or less of the 
heat generated by the combustion of the fuel. 

Among the constituents of coal, carbon forms a large 
proportion. Under the influence of heat the carbon is 
dissociated from the hydrogen, oxygen and other gaseous 
e lements composing the coal, and appears in the form of 
minute particles. These particles, when heated to a high 
temperature and brought into contact with oxygen, in­
stantly combine with it, evolviug great heat and forming 
carbonic acid gas. Carbonic acid gas is entirely color­
less and transparent, and is the product of perfect com­
bustion. 

\Vhen a furnace door is opened a stream of cold air 
is admitted., which cools the gases and the particles of 
carbon so that the combination ceases. The particles of 
carbo n are densely black, and discolor the carbonic acid, 
nitrogen and other gases and make smoke. 

\Vhen a sho velful or more of coal is thrown into a hot 
fire, some of it is insta ntly deco mposed by the intense 
heat, and usually a greater quantity of carbon is thrown 
off than can be supplied with the necessary oxygen for 
co mplete combustion, and the result is smoke. 

C oal should be fed to a furnace constantly and at a 
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uniform rate, a nd the air sho uld b e admitted uniformly 
and in proportion to th e rate of coal co nsumption. 

When the coa l, entering through the feed ope ning, 
reaches the front e ncl of th e g rate in a Brightman stoker 
furnace, it is exposed to a high temperature fro m that 
moment until it is co nsumed. Th e hydro-ca rbon gases 
and the carbon par tic les a re give n off contin uously a nd 
regularly, are abundantly a nd continuous ly supplied with 
oxygen at a high t em pera ture, and th e process of .co m ­
bu§tion is mad e co nsta nt a nd conti nu ous, instead of spas­
modic and intermitt en t. Gradually, the coal is deprived 
of its hydro-carbo ns a nd beco m es coke. In this form it 
1ravels fro m the top t o the botto m of the incli ned grate 
gradually, uniting with the oxygen e ntering throu g h the 
grnte until it is co nsumed. This movem ent o f the fuel 
towards the rear is effected b y the co ntinuo us motion of 
the grate bars, and is capabl e of perfect regulation and 
control. 

Experie nce has demonstrated that in consequence of 
the uniform temperature mainta ined in a Brightman 
stoker furnace, the useful life of the boiler is ve ry much 
prolonged. The intermittent character of the fire in or­
dinary furnaces is injurio us to the boiler by causing sud­
den expansions.and contractions of the metal, loosening 
of rivets and tubes, and boiler repairs are constantly re ­
quired. It is the experience of th ose who have used these 
machines that boilers equipped with Brightman's stokers 
and properly operated do not require repairs. 

The capacity of a boiler for yielding steam is usually 
largely increased by applying a Brightman stoke r. The 
Howard Plate Glass Co., of Pittsburgh, who, having 
operated four of these stokers for a year, have just pur­
chased and are now erecting sixteen more, state that the 
boilers from which, when equipped with common grates 
they, with careful firing took 100 H. P . each, now with the 
Brightman stokers yield easily 150 H .P. each. The stokers 
also show over 18 percent improvement in economy of fuel. 

The Brightman stoker is applicable to any form of 
steam generator, and in many other situations where a 
high temperature, regularity of heat and a clear, smoke­
less fire are required, such as acid stills, roasting furnaces, 
kilns, ovens, etc., etc. 

The Brightman stoker will conveniently handle and 
burn all sorts of refuse, such as tan bark, chips, coal yard 
dust, coke screenings, manure, garbage, and in short, any­
thing combustible. 

It is applicable to old or new boilers. The power 
required to drive it is trifling, averaging less than one­
quarter of one horse power for each stoker. 

It is very durable; there are scores of these machines 
that have now been in use over five years without any 
repairs whatever. It is a labor saver. In connection with 
the mechanical handling of coal and ashes it will save So 
per cent. of the labor required to attend a battery of, say, 
six or eight boilers. This machine is manufactured and 
sold solely by the Brightman Stoker Co., of Cleveland, 0. 

THE delegates and attendants at the Convention will 
visit the works of the Short and Brush companies on the 
afternoon of the first day of the meeting. The invitation 
nf the Short Co. includes all who are in attendance, and 
it is expected that there will be a large gathering at the 
works. Lunch will be served and guests will have an 
opportunity to examine the several departments of the 
Brush plant. 

EXHIBITION NOTES. 
WITII 

PARTIAL LIST OF EXHIBITORS 

A ND 

BRrnF l\IE N TIO N OF SOME 0[<' THE SU PPLI ES T O BE S ll()W N 

AT C LEVELAN D. 

Baltimo re Car Wheel Works, Baltimore, Md. 
Barnes Brake Co., C leve land, 0. 
Billings & Spencer Co., Hartford, Conn. 
Bodifield Belting Co., Cleveland, 0. 
Brig htman Stoker Co .. C leveland, 0. 
Brooklyn Railway Supply Co., Stamford, C o nn . 
Brownell Car Co .. St. L ouis, Mo. 
Brill, J. G. C o ., Philade lphia, Pa. 
Bruce, F. E., Age nt Stirling- Co., Cleveland, 0. 
Cleveland Frog & Crossing Co., Cleveland, 0. 
Crossley Car Brake Co., Cleveland, 0. 
Davis & C ook, Watert ow n, N. Y. 
D etroit Electrical Works, D e t roit, Mich. 
D orner & Dutton, Cleveland, 0. 
Duplex Street R ai lway Track Co., New York. 
Esmond Street R a il Co., New York. 
Falls Rivet & Machi ne Co., Cuyahoga Falls, 0 . 
Ford-\Vashburn Storelectro Co. , Cleveland, 0. 
Fulton F o undry Co., Cleveland, 0. 
General Elec tri c Co., Boston Mass., and New York. 
Genett Air Brake Co., New York and Chicago. 
Gilbert Car Manufacturing Co., Troy, N. Y. 
Graham, J. H., & Co., Chicago, Ill. 
Griffin Wheel & Foundry Co., Chicago, Ill. 
Hathaway, A. G ., Cleveland, 0. 
H,ll Clutch \Vorks, Cleveland, 0. 
Inte rnat io nal Regi ster Co., Chicago, Ill. 
Jewell Belting Co., Hartford, Conn . 
Johns, H. \V., Manufacturing C o. , New Yo rk. 
J o hnson Co. , J o hnstown, Pa. 
J ohnson Electric Co., Cleveland, 0. 
Jones ' Sons, J. M., \Ves t Troy, N. Y. 
Kuhlman C o ., Cleveland, 0. 
Lamokin Car W orks, Philadelphia and Chester, Pa. 
Lewis & F o wler Girder Rail Co., Dro oklvn, N. Y. 
Lewis & F o wler Manufacturing Co., Brooklyn, N. Y. 
Loomis, H. N., Hightstown, N. J. 
Mark & Sterling, Cleveland, 0 . 
McGuire Manufacturing Co., Chicago, Ill. 
,\Jeaker Mauufacturing Co., Chicago, Ill. 
Mehling Car Co., Cle\-eland, 0. 
Mitchell-Brandt Copper Co., Erie, Pa. 
l\J o rton Safety H eating Co., Baltimore, Md. 
National Carbon Co., Cleveland, 0. 
New Departure Bell Co., Bristo l, Conn. 
New Process Raw Hide Co., S yrac use, N. Y. 
New York Car \Vheel Works, Buffalo, N. Y. 
Nuttall, R. D. , Co., Allegheny, Pa. 
Okonite Co., Limited , New York. 
Peckham Motor Truck & \Vheel C o., Kingston , N. Y . 
Pennsylvania Steel C o., Philad elphia, Pa. 
Pepper & Register, Philadelphia. Pa. 
Pittsburgh Steel Hollow Ware Co., Pittsburgh, Pa. 
Pomeroy & Fischer, New York. 
Railway Equipment Co., Chicago, Ill. 
R eliable Manufacturing Co., B os ton, l\Iass. 
R obinson Electric Truck & Supply Co., Boston, Ma ss. 
Robinson Machine Co., Altoona, Pa. 
Rochester Car \Vheel \Vorks, Rochester, N. Y. 
St. Louis Car Co, St. Louis, Mo. 
St. L ouis Register Co., St. L ouis, Mo. 
Schieren, Chas. A., & Co., N. Y. 
Sco tt, Charles, Spring Co., Philadelphia, Pa. 
Short Electric R ailway Co., Cleveland, 0. 
Sperry Electric R a il way Co., Chicag o, Ill. 
Stephenso n, John, Co., Limi ted, New York. 
Taylor Truck Co., T roy, N. Y. 
\Valker Manufacturing C o., Cleveland, 0 
Wall, P., Supply Manufacturing C o., Allegheny, Pa. 
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\Va lworth l\Ianu fac tu r ing Co ., Boston, Mass. 
\Vash b urn & Moen Ma nu factu ring C o., \Vorcester, 

Mass. 
Westing house Electric & Ma nufact ur ing C o., Pitts­

burgh, P a . 
Wha rto n, Wm., J r., & Co., Philadelphi a, P a. 

-···-
Convention Notes. 

THE J oho Stephenso n Co. , of Ne w York, will be represented, a s 
usual, a t the Convention, by D. W . Pugh. 

THE St ratton separator made by the St ra tton Se parato r Co., of 32 
Cort landt S treet, New York , is g iving g reat sat isfacti on in po wer 
stat ions. 

IN the plan t of the Brook lyn Street R a ilway Co. a re a num ber of 
the well k nown Goubert feed water heate rs, a nd they a re used with 
g reat success. 

THE R ail way Equi pme nt Co., of C h icago, will be re presented a t 
the Convent io n by W. R. M ason, general ma nage r , W . L. Ada ms , J. 
F. Macartney a nd J. S. Gustin . 

A . 0 . S CHOONMAKER, of N e w Yo rk, is calling s pecia l atte nti o n to 

the su pe rio r q uali ti es o f East Ind ia mica for insula ting purposes. It is 
firm . s trong , free fro m iron a nd splits easily , qua lities tha t co mme nd it 
to th ose engaged in electrical wo rk . 

THE H aas Dis tribut ing Car H eate r Co., of Gra nd Crossing , Ill., 
has put o n the ma rket a ne w heate r fo r which es pecial cla ims are 
m ade. The fac t tha t it takes up little room , a nd tha t by its use h eat is 
th o roug hly d is tri buted , a re special featu res. 

D ELEGATES wh o vis it Chicag o will be lik ely to go to Pullman to 

examine the Pa tt o n m oto r in o peratio n th e re . One of the last m o tors 
recently d re w three loaded freight cars o ver th e Pullman track s a t a 
rate of e ig hteen miles pe r h our. The m o to r will be shipped to 

Louisviile. 

A NEW e lectric w1nng co mpute r has rece ntly been de vised by 
vVillia m C ox, by mea ns o f whi ch the secti o na l a rea and num be r can 

be acc urately ascer tained. It co ns ists o f fo undati o n pla te with re vo lv­
ing disk, bo th g raduated. The de vice has bee n so ld to the Ok o nite 

C o . , o f N e w Y o rk. 

MAN Y o f th ose who a ttend the C o nve ntion will go via th e P e nn­

sylvania road. This line o ffers such su perio r facilities 1ha t it is po pular 
with travele rs. The P e nnsylvania company is no ted for its elegant 
passenge r coach es , a nd th e excellence o f the service in the dining cars, 

a nd the beauty o f the sce ne ry a lo ng the lines is known the wo rld 

o ve r . 

JT is ex pec ted that m a ny of th e s treet railway me n will visit 
Chicag o to a t tend a pa rt o f the exe rcises incident upo n the dedication 

o f the W o rld's Fa ir build ings. Those who ma ke the trip will probably 
find it inte res ting to notice ho w well ad a pted the Accelerator ca rs on 

the N o rth Side syste m a re fo r the quick and safe transportatio n of 

cro wds of peop le . 

A MONG the cars to be exhi bited a t th e Convention a re the foll o w­
ing: P rof. Short 's priva te car , made by the Gilbert company, recently 

redecorated a nd mou n ted o n an A nge r truck ; Sho rt gearless car 
mounted on a S hort t ruck ; Short s ing le reducti o n car mounted o n 
B r ill truck ; Lamokin car with Robinson radia l truck ; Brownell car 
wi th Brownell truck ; St. Louis Car Co.'s car. 

T HE Woodbridge & Turner E ngi neering Co. , of Ne w Y o rk, will 
be, as usual, represented a t the Con ve ntion. T he compa ny has made 
a fin e record, as the roads which they have built have been planned in 
accordance with the best ideas of e ngi nee ri ng p rac t ice. The compa ny 

takes con tracts fo r the complete equi pme nt of e lectri c railwa ys, a nd has 
several im porta nt roads unde r co nstructi o n at t he present time. 

I N power s ta tio ns, s team pipes a re inspec ted care fu lly and ke pt in 

perfect condition, but t he cove ri ng is frequent ly w ho lly neg lected. 
One of the best coverings in the market is fou nd in t he co m bination 
of carbonate of magnesia a nd asbestos. I t is exceed ingl y li g ht, a nd 
therefore contains a re latively large a mo unt o f ent rapped air , which is 
t he best non-conductor of heat. Cove ring~ of this k ind, ma nufactured 
by R obe rt A. Keas bey of New York, are giving ent ire satistaction. 

THE Jarvis Engineering Co. of Boston , at the present time is call­
ing a ttention to a number of specialties. The Sheffield shaking grate 
has m et the r equirements of steam users, and is giving satisfaction 

where it is in use. The Jarvis patent furnace, rocking grate bars, 
steam pumps , pop safety valves, sectional pipe covering, injectors, etc., 
ha ve made the co mpany famous. The company has recently installed 
special heavy engines for railway work at Millbury and Worcester, 
Mass. 

TH E Railwa y Equipment Co., of Chicago, will exhibit at the Con­
ventio n a full line of their latest overhead equipment. This material 
has ne ve r been illustra ted or advertised, for the reason that it has been 
impossible to fill the very large orders received this season. A large 
numbe r o f the best contracts awarded this year have been given with 
the stipulation that this material shall be used, and owners of railroads 
are assured o f the best class ot construction when using the ne w Type 
G ma terial of the Railway Equipment Co. 

FRANK A. MA GEE, of the E. S. Greeley & Co., of New York City, 
will represent his company at the Convention. The company has been 
in the supply business for twenty years, and is eminently fitted by this 
e xtended experie nce to provide the material best ad<!pted for use in all 
b ranches of electrical work. The company has of late received many 
la rge o rders for line material and construction supplies for street rail­
ways. Many of the exclusive specialties handled by the company have 

been found in a ctual experience to possess great merit. 

Tim Short Electric Railway Co. will make an interesting exhibit 
o f moto rs and ge ne rators. The display will illustrate in a very strik­
ing manner the development of the Short Apparatus. The single 

reduction motors of thirty horse power and twenty horse power will 
be sho wn, as we ll as a standard fifteen horse power motor. The 
three forms o f gearless motor will be exhibited, i. e., the type of 1890, 
which was shown at Pittsburgh, the 1891 type and the latest machine 
of twenty-five h o rse power, which will be seen for the first time at 

this meeting. A g e nerator of sixty-six horse power will be exhibited, 

a nd a 280 H. P. will be run as a motor. 

Tm: Railway Equipment Co .. of Chicago, have brought promi­
nently before the public the advantages of electric heating. Mr. Mason, 
the manager of the company , has made this branch of the business 
so me what of a hobby. and last season equipped with heaters over roo 

electric roads. Be lie ving that a large sale would be the result of put­
ting on the market a successful and economical electric heater, not only 

for s tre e t car use but for residences and domestic purposes generally, 
he has secured fo r the company the exclusive right to manufacture and 
sell throughout the world the patented devices for heating, invented 
by Mr. T. Ahearn of Ottawa, Can. All of these devices have been in 
continuous operation during the last year. A large and finely equipped 

facto ry has been started by the Railway Equipment Co. for the manu­
facture of all such devices, and large orders have already been received. 

SILICON bronze when used for trolley wires possesses, it is claimed, 

many substantial advantages. Among these may be noted : First, a 
tensile strength of 80,000 lbs. per square inch, which is nearly twice 
that of large diameters of hard drawn copper wire. Second, a du,tility 

of thirty to thirtv-five twists in six inches on a No. ➔ B. W. G. wire. 

This far exceeds the standard of any other metal of equal strength and 
diameter. Third, great resistance to wear, as a six and a third mile 
road operated since construction equivalent to 800,000 car miles, shows 
no appreciable wear on straightaway track. Fourth, absolute resist­
ance to corrosion, which insures a perfect contact, even where the wire 

is used in mines and under other similar trying conditions. Fifth, freedom 
from breakage by surface abrasion, a frequent source of trouble with 
hard drawn coppe r win•. The wire is manufactured only by the Alu­
minum Brass & Bronze C o., of Bridgeport, Conn. J. L. Pryor represents 

the company in New York, at 53 Chambers Street, Stewart Building. 

T he Esmo nd Hockct·=Link Cantilever T ruc k. 

Among the exhibits at the coming Convention will be a model of 
th e above named truck, an illustration of which is given herewith. 

This is a type of six wheel truck so designed that the principal weight 
is ca rried upon the central wheels, while the front and rear wheels, 
which may be o f the same diameter as the central wheels or smaller, 
pe rform the ordinary functions of a pony truck; and at the same time, 
o wing to the presence of rocker links upon the axle boxes, take up or 
d estroy the lateral shock that ordinary trucks experience when passing 
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snaky track or entering curves. They a lso serve to keep the ce ntral 
wheels, which are ordinarily flan ge lcss, upon the track. The front and 
rear axles are rigid verti cally aml longitudinally, but, owi ng to the 
rocker links, have a free lateral movement independent of each o ther 
or of the middle axle which is rigid to the truck fram e in all directions. 

ESMOND TRUCK. 

The horizontal movement of the front and rear axles does not 
tend to ra ise the truck from its true hori ;ontal line, ho wever, as is the 
case with the ordinary swinging links, but the mo vement is against 
the gravity of their load, the same as if agai nst a swinging link, so that 
the central wheels always remain in contact with the track, and 
their tractive force is not weakened. 

The frame being practically a cantilever balanced upon the central 
wheels and provided with springs, and having the spiral springs placed 
in the bottom of the frame and not, as ordinarily, between the axle box 
and truck beam, does not permit the front o r rear wheels to drop into de­
pressions or joints in the rail, and these wheels also in turn ca rry the 
central wheels over depressions in the same manner, which prevents 
pounding at joints. The central wheels can be mounted on the same 
axle, or preferably, as in the illustration, on independent axles with 
interior journal bnxes, which facilitates their movement upon curves. 

The truck is adapted to either steam, cable or electric tracti on, there 
being ample space within the frame for mounting the grip o r the 
motors, which may be arranged to work independently o n the sepa­
rate axles or upon a single main driving axle. 

The device is the invention of l\Ir. E. R. Esmond, and is being 
manufactured by the Esmond Street Rail Co., 106 Bro;idway, N. Y. 

\Vilson's Improved ,\ugcr=Fccd Sand Box. 

This sand box (Fig. I), the makers claim, will operate under any 
and all conditions, whether the sand is dry or damp, packed or loose, 
or even slightly frozen, provided it is free fro m stones and pebbles. 
The mechanism consists of a spiral conveyor or auger (Fig. 2), which is 
located in the box and forces the sand out into the spout, but sand is 
delivered only when the auger is turned. 

The conveyor, which is sufficiently large to prevent the sand from 
arching, is revolved by means of a countershaft having a knuckle joint, 

the seat, on the right or left as is most desirable, and is filled through 
an aperature having a drop cover in the scat foot board, as shown in 

Fig. r. 
This is known as the Wilson Sand Box, and is manufactured by J. 

1\1. Jones' Sons, car builclers, of West Troy , N. Y., who will have it on 
exhibition with other appliances at the Cleveland Conven­

tion. 
----•-•-----

Pcnns_ylvania Iron \Vorks. 

By thi s title we do not refer to the iron industry of 
the state of Pennsylvania, for this would be a subject of 
such genera l import that few would care to read it, 
but our article relates to the manufacturing plant and 
business of the Pennsylvania Iron Works Co. in l'hila­
delphia, which, although a comparatively young company, 
has attained g reat prominence in the manufacture of cable 
railway mach inery, and as contractors for the designing and 
installation of extensive cable railway plants. 

Although cable railway work is the most important 
branch of the company's business, it is not by any means 
confined to this line alone, but includes gas works ma­
chinery , engines, refrigerating and ice machinery, foundry, 

pattern and general machine work . 
The works and general o ffi ces of the company are located at Fif­

tieth Street and Merion Avenue which, having been recently enlarged, 
embrace a group of la rge buildings co ntaining mammoth floor space, 
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AUGER-FEED SAND BOX-SIDE VIEW. 

and on the designing and arrange ment of which the best architect­
ural talent of the city was engaged. The di ffer ent departments and of-
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AUGER-FEED SAND BOX. 

to which power is transmitted through bevel gears from a vertical 
shaft and hand lever, which is located on the dash rail in about the 
same manner as is the brake lever. The box or hopper, which is 
larger at the bottom than at the top to prevent the sand from becoming 
lodged, may be attached to any type of car, and in any position under 

fices are so located on the first and second floo rs tha t ready access is 
had from one to the other. and a re known as the machine shops , Nos. I 

and 2, e recting shop, found1 y and ice machine department. 
Building No. I. It is 8oX 100 ft. and contains,on the first floor, 

machine shops Nos. I and 2 . The former occupies about one-half of 
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the ground floor, and divides the second floor with the space allowed 
for the supe-rintrndent's office. Its equipment consists of various s ize~ 
of medium planers, drill presses, shapers, lathes, boring mills and 
special machinery. The third floor of this building is occupied by th e 
draughting room and pattern shop. 

Machine shop No. 2 starts in at the lower end of the building, a nd 
runs at right angles to machine shop No. r, out to the railroad t racks, 
a~ain making a right angle turn towards and to the end of the front of 
the building; part of this shop is occupied as the tool room, store room, 
engine and boiler rooms, while the rest contains large lathes, bori ng 
mills, etc., to which is brought from the foundry, through the erect ing 
shop, the largest castings for finishing. A traveling crane, of two tons 
capacity, spans the wioth of this shop, runs its entire length and is in 
height forty feet from the floor. The sh ip ping of th e heavy work is 
done at the track end of this shop. 

Next in line comes the erecting shop, a building So X 200 ft. ; in 
it are located the largest lathes, boring mills, drill presses, e tc .. as we ll 
as pit lathes, etc. A traveling crane of thirty tons handles 
all the material brough t to this building, and here the 
fitting up, testing, finishing, etc., of all work takes place. 

One of the most important buildi ngs is the foundry 
which occupies a floor space of roo X 200 ft. ; this build ­
ing also contains a traveling crane of thirty tons, and o ne 
of fifteen tons capaci ty , as well as three o f th e la rgest 
"Colliau" cupolas with a melting capacity of 100 tons per 
day, besides the latest appliances fo r core making a nd mouldi ng ma­
chi nes. 

Across the street, the machine, blacksmith and we lding sho ps are 
located ; a space of 75 X roo ft. is occupied here, and within th e build­
ing the most adequate machinery has bee n supplied for th e purposes 
i ntended. From the foregoing descriptio n the reade r will lea rn tha t 
the equipment is such as enables the company to handle its products 
as expedit iously as possible, as well as to insure economical results in 
this respect. 

T o the westward of bui lding No r, there no w stands the ne w e rect­
ing shop, 230X65 ft. and 40 feet high between the floor leve l a nd the 
crane track. 

This building was finished in August rS92. and conta ins a lathe pit 
capable of turning at o ne time tw o drivi ng wheels up to forty feet in 
diame ter, ten feet face a nd weighing r50 tons each. This shop a lso 
has an electrica l traveli ng crane of Mo rgan ma ke, twe nty-fi\·e to ns 
ca pacity and a movement of 400 ft. per minute, a Betts fourteen foo t 
bo ring mill, a Bement 122 in. pla ner, a nd a Bement seventy· t wo foot 
lathe, besides slotting machines, turret lathes, milling mac hin es, drill 
presses, e tc. 

This additi o n was found absolutely necessary, inasmuch as th e 
company fou nd th a t the building of the celebrated Boyle com pression 
machines was attaining such p roporti ons that it was absolute ly im­
perative to inc rease the pla nt to take care o f the rapidly growi ng busi­
ness in thi s direction. These mac hin es are :T.ade of from o ne to n ice 

m aki ng to 200 to ns refrigera1 ing rapaci ty, and si nce the firs t o f th e 

Bal timore, Md., the details of whi ch have been g ive n in vario us isrnes 
o f the STR F.F.T R.\IL\VAY J OURNA L. 

The rapid a nd substantial growth o f th e co mpa ny during the past 
six years, prompts o ur curios ity to learn something o f its history, and 
upo n inquiry we find that as ea rly as r SS6 the Pennsylvania Iron 
Wor ks was located a t Reading, Pa., and was ope ra ted by B. W . Grist 
& Co., Limited, a nd e mbraced a fou ndry and m ac hin e shop, the manu­
facture of self contained engi nes being a '>pecialty. During the same 
year, in orde r to increase its faci lit ies for the ra pit.!ly increasing gen­
e ra l business, and in o rder to cater to the s tree t railway trade, the firm 
hav ing been incorpo ra ted under the laws o f the S ta te of Pennsylvania, 
a nd being a ided by fresh ca pital, m oved to Philadel phia and began t he 
erec ti on of building-son th e si te a bove described, a nd in r SSS and r 889 
the buil di ngs we re e nla rged a nd the equipmen t increased, th e last addi­
tion having been completed as late as August, rS92. 

The prime move r and cont rolli ng spi rit of the company is Mr. 
Benj a min W. Grist, no w ge neral m.rnage r and ch ie f enginee r of the 

COOK PLUMB AND LEVEL. 

company. Mr. Grist was born in Boston , England, in r S42 , and 
learned the engineering trade in his native t own, and gained a reputa­
ti on as a n '' e merge ncy" man. In r 86S he moved to America, and 
secured employ me nt with Bement & Sons, in Philadelphia. Subse­
quently he was in the employ of the Weim er Mac hine Co., of Leba­
non, Pa., the Lebano n Manufacturing Co., as supe rinte ndent, a nd th '! 
Ma llet Foundry & Machi ne Co. of th e sa me place, until he engaged in 
business fo r himself, as a bove noted. 

But it is no t to th e efforts of the general manager alone that th e 
company has been brought to its prese nt position, but as weli to Mr. 
W. L. Elkins, Jr., who, with o the rs, has furnish ed the sinews of war, 
and whose energy has helped to bring the company to its present posi­
tion of recogniz ed importance. The services of th e ass istant e ngineer, 
!\ I r. E. A. !Vl oore, h ave a lsocontributed large ly to the success of the 
firm, whil e th e fin a ncial affairs are ably co nduc ted by Mr. Howland 
Coit, se-cretary and treasurer. --------------

Cook's Pate nt Leve ls. 

The levels which a re s hown in the acco mpanying illustrations 
differ in several important particulars from th e ordinary form. They 
a re manufactured in accordance with t he Cook patent, a nd a re made 
by Davis & Cook, of Watertown, N. Y. One of the illustrations is of 
a plumb a nd level, and the other o f a railway leve l. The tube carry­
ing th e bu lb is set in a fra me whi ch is faced o n each side with glass 
an l ca n be seen fro m a ny posi tion and from ei ther side. The bulb 

COOK TRACK L EVEL. 

year 1892, ten plants have been contracted for and placed in satis­
factory operation. agrregating r,ooo tons capacity. 

In the line of engine building, the company makes a specialty of the 
improved Greene engines, and these are built for severe se rv ice a nd 
are fully guaranteed, as none but the best materials and workmanshi p 
e nter into their con<;truction. The same claims a pply with equal truth 
tu all the products of the company, and this is th e chief reason why the 
firm has attained its wonderful success. 

As above noted, the products wh ich have contri buted most to 
bring the reputation of the company to the attentio n o f s tree t railway 
men are their extensive cab le con t racts, this company having been th e 
designers, contractors, builders and erecters of a ll the machinery co n­
tained in the cable power houses of the Broadway & Seventh Avenue 
Ra ilroad Co. and the Third Avenue Railroad Co.,of New York; the 
Madiso n and Washington Streets power stations of the West Chicago 
Street Railway Co., the two new stations now bu ilding, of this com­
pany, and the three power stations of the Baltimore Traction Co., 

tubes a re also a r ra nged so as to show their entire length, by which 
means the bulb can be seen from a distance and from ove rh ead. The 
inside rings a re made so as to rev olve o n th ei r own centres for adjust­
men t, and cannot get o ut o f adjustme nt unless the set screws are 
m oved. The levels a re made in various s izes. 

T he Connell y Gas Mo tor. 

In view of the recent adoptio11 of the Connelly gas motor as a sub­
stitute for horses o n th e W est and North Sides s treet car systems of 
Chicago, a brief hi s tory o f this last successful competit o r of th e trolley 
a nd storage battery m ay n ot be o ut o f place , especially when the 
magr.itude of the intended change of po we r is co nside red, invo lving as 
it does the largest syste m o f street cars in this o r any o th e r country , 
a nd the prominence which will be given to it by the W orld's Fair next 
year. Although th e ri ghts have bee n actuall y purchased by Mr. Yerkes 
for his companies, a nd wo rk is being vigorously pushed upon the first 
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lot of these motors intended for one of the N orlh S ide lines (the first to 
be equ ipped) these facts ha ve not been give n the pru 111inc ncc which 
their importance tlc se rvcs, and this is dnc not on ly to the well known 
conservative policy of !\Ir. Yerkes, but as well to the commendable 
spirit of the Conn elly Motor Co., who desire to have a line fully 
equipped with motors, before calling the attention of the world to the 
merits of their system. 

The adoption of a gas engine as impelling power for st ree t ca rs 
clid not originate with the inventor of this motor, as it had been tri ed 
before only to meet with disastrous failure. It remained for Mr. 
Connelly to supply the "missing link" in the solution of the proble m, 
1vhich was to apply th e unvarying speed of a gas e ngine to the vary­
ing speed of a street car, and this he has d one with most ingenious 

mechanism. 
The gas engine employed in this moto r is o f the compound type, 

and exerts, it is claimed, abou t one ha lf more powe r than other gas 
e'ngines of the same weight. The special mechanism employed to 
transmit the power from the en~ine to the axle is positive in acti on, 
noiseless and durable. It prevents giving shock to the car in starting, 
and, above all other advantages, transmits the maxi111u111 power of the 
engine when driving the car at the minimum rate of speed. This is the 
distinguishing original feature of the Connelly system, and is what 
enables a Connelly motor of ten horse power to ascend grades and per­
form work impossible of accomplishment with other motors of thirty 
horse power. This was clearly demonstrated in Chicago by a Connelly 
motor taking a loaded trailer up the Dearborn Street Bridge grade (the 
heaviest in the city) with comparative ease, while the Belgium steam 
motor of three times the power was utterly unable to propel itsel.f up the 
same grade. 

The average horse car driver is fully competent to operate 
the motor which is controlled by one lever. The fuel consumed 
may be ei ther oil gas, ordinary city gas, or naphtha vapor, 
according to the relative cheapness of each at such locations 
where the motor is employed. Sufficient gas can be carried for 
three hours' run, and the rese rvoir can be recharged in less than 
one minute. The record of several months' running of a motor in 
Chicago in regular service showed an average consumption of 1,000 

ft. of gas for each seventy-five miles run. The average cost of city 
gas for~power purposes is about $1 per 1,000 ft. fn Chicago natural 
gas is now being introduced, an,! will be used for ope rating the motors 
as long as the supply lasts. With this gas the daily cost of operating 
motors will be remarkably small. 

It is now about seven years since Mr. Connelly first began to put 
his ide:is into metal, and the result, the year following, was a motor 
which was run experimentally for some time on the Bath Beach 
road in Brooklyn. Defects of first construction were apparent how­
ever, and this was followed by a second and afterwards a third ma­
chine, each vastly superior to the one preceding. 

About three years ago the atten~ion of Mr. Yerkes was drawn to 
the Connelly motor, and in consequence two new motors were sent to 
Chicago and were operated for some months on the Lake Street line of 
the West Side, hauling passengers daily. Several mechanical defects 
and the more or less noisy working of the machinery served as obsta­
cles to their adoption. The year fol!owing another motor of far better 
construction was put into service. This made a very fine record 
against adverse circumstances of track and inclement weather, and 
proved to the entire satisfaction of Mr. Yerkes and his officials that 
mechanically the motor was a practica; success, but the odor from the 
exhaust made him hesitate to apply to the city authorities for permis­
sion to use it on their lines. 

Nothing daunted, the Connelly company then applied themselves 
to the elimination of this remaining barrier to their success, and last 
fall another motor was sent to Chicago, this time being put in opera­
tion upon the North Side. The record of this last machine is worthy of 
remark, as showing the severe trial to which its powers we re put. 
Running first upon different horse lines in the outskirts of the 
city until its reliability was demonstrated, it was then run for a 
week through the heart of the business section on Dearborn 
Street, crossing the Dearborn Street Bridge, as already referred 
to, and which, it may be added, has a double curve upon the grade. It 
was then put to work upon the Clark Street cable line a t night, running 
on cable time, and regularly hauling passenger cars, Its final trip was 
over the Wells Street cable line during the daytime, hauling two loaded 
trailers at cable speed, and between cable trains, demonstrating 
its ability to do more than it was originally designed to accomplish. 

As a result of this long and thorough series of tri:ils which had 
lifted the motor out of the" experimental" into the" practical", Mr. 

Y crkes purchased from the Conne ll y Motor Co. the entire rights for the 
slate of Illinois , and immcd ia tc ly sta rted a factory, which is to-day but the 
beginning of a la rge esta bli shment, a nd it is h is intention to build these 
motors as ra pidly as possible , and lose no fur ther time in replacing all 
the horses at present hauling cars u pon h is combined systems. 

In a recent intervie w with a re porte r of the Cl,imgo Tribune 
the <lay a ft er his return from Europe, Mr. Ye rkes upon being asked 
if he hacl discovered a nything new concerning motors in h is travels 
abroad re plied, " No, You do not have to go a broad to learn about 
motors. The only practical moto r tha t I have k no wledge of is the gas 
motor which we arc usi ng in Chicago. The g as motors we a re b uild ing 
a nd using a re not for our cable lines , but we inte nd to equip the feed­
ing liner. with them, and so get rid o f all our horses. " 

It is expected that the Larrabee Stree t Linc upon the No rth S ide 
will be in operation with Connelly motors some time in O ctobe r, a nd 
will then a fford the street rail way world a n opportunity to judge for 
themselves, but in view of what has already been accomplished 
by it, a nd the fact tha t Mr. Ye rkes has conclud ed to ado pt 
it for his vast system, after experimenting for yea rs certa inly indicates 
that the lo ng looked for independent motor is at la st a practical com­

mercial success. 

A Steel City. 

The site of the present city of Steelton, Pa., includ ed, a score of 
years ago, nothing but fa rm land, and no one realized that the locality 
possessed splendid facilities for the pro,;;ecu ti on of a great manufact­
uring industry. In the light of present knowledge the admirable sit 
uation can be readily appreciated, and its na tu ral advantages afford an 
abundant explanation of the city's wonde rful gro wth. It is located 
three miles from H a rrisburg, on the banks of the Susquehanna, and 
its shipping facilities a ffo rd ed by the main line of the Pennsylvania, 
a branch of the Philadelphia & Read ing and the Pennsylvania Canal, 
are unsurpassed. To the north and south are found immense quarries 
of limestone suitable for buil:ling purposes, and for flux for iron fur­
naces. These advantages , toge ther with the very liberal encourage­
ment of the Pennsylvania Stee l Co., have been instrumental in building 
up the place, and to-d ay it has a populat ion of be tween 9,00 ) and 
10,000 inhabitants. The t o wn is well laid out with fin e ly graded 
streets. The dwellings are ha ndso me a nd substantial. The High 
School is one of the m ost complete public schoo l buildings in the 
country. This structure was presented to the city by the Penn,ylv.inia 
Steel Co., at the sugges tion of the presid ent, Major L. S. Bent. 

This company was organized June 2b, 1 865 , with a cap ital stock 
of $200,000, which was subsequently increased to $2,000,00 0 . It was 
decided t o adopt the Bessemer process of making steel, and excavations 
for the building were begun in J anuary, 1 866, The Besseme r plant 
was ready for operation in May , 1867, anrl on the twenty-fifth day of 
that month were made the first Bessemer steel ingots ever prod uced in 
the state. The total product fo r the firs t two years was 5,1 8 6 tons. 
which, while notable at the time, see ms now quite inconsiderable; in 
fact, the average product for one mon th now exceeds th e whole product 

for the first four years. 
The land origina lly secured for the works embraced about eighty 

acres, but this has been increased by subsequent purchases to about 
160 acres, all of which lies between the Pennsylvania Railroad and the 
Pennsylvania Canal. Measured a lo ng the line of the Penn$ylvania 
Railroad, the plot extends nearly a mil e and a half. 

Th e amount of metal required for the furnaces, monthly. varies 
from 25,000 to 30,000 tons. The movement cf this vast amount of 
material necessit a tes extensive faci lities, a nd the company has onr 
twenty loco motives of various sizes running 00 tracks whose aggregate 
length is thirty-five miles. The number of freight cars received a nd 
dispatched in som e weeks exceeds 2,500. 

The pay roll of the company embraces over -1-,000 names, and the 
annual dbbursement for labor exceeds $r .500,00 0. It may be safely t:sti­
mated that over 16,000 persons de rive their support from this com­
pany's disbursement for labor alone. The works of the Maryland Steel 
Co. near Baltimore, an outgrowth of the Pennsylvania Steel Co., have 
been equipped with the most approved machinery and form the most 
complete plant of the kind in the United States. if not in the world. 
This company now hand les all orde rs for heavy T rails, leaving the 
Steelton plant free t o take up the manufacture of special shapes, Jig-ht T 
rails, girder rails and other street rail way appliances. 

The suppl:, of pure iron ore indispensable for the production of 
the requisite quality of iron necessary for the manufacture of street 
railw.1y rails is obtained princip.1 lly from the inexhaust ible Juraqua 
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mines in the island of Cuba, which art owned in part by this com­
pany. A considerable quantity of ore is ab,o obtained from Spain, 
Portugal and Africa. The ore is melted in four blast furnaces, and is 
then cast into pigs. The melted iron being released from the " blast 

STEELTON RAIL CHAIR. 

pots" runs down the centre trough, and branching out quickly fills the 
rows of moulds. Water is then played on the iron, and afte r bei ng 
sufficiently cooled the pigs are broken loose from the moulds. T he iron 
is next transported to the Bessemer mill. 

In the converting department of the Steelton works the pig iron is 
me lted in cupolas to insure the proper commingling of the various quan­
tities of iron, and the metal is tapped from the cupolas i11to large re­
ceiving ladles mounted on scales, by which the contents is weighed. 
The ladle is elevated by a powerful hydraulic crane to such a :;ufficient 
height that the metal is discharged into the 
troughs or "runners," in which the metal is con­
veyed into the converting vessel. 

The converters are large, heavy, egg-5haped 
appliances made of steel. lined with refractory 
material for withstanding heat, and provided with 
axles or trunnions on which they may be turned 
by hydraulic apparatus as the process requires. 
The lower part or bottom of the converter is 
made of perforated brick, called "tuyeres," 
through \\ hiLh the air passes into the converter, 
the air being conveyed by passages extending 
through the trunnions and connected to pipes 
leading from the blast engines. 

The .fured metal that flows into the mouth 
of the Bessemer converter mu5t be transformed, 
but the process must not be carried too far, but 
must be arrested at the exact point where the 
iron becomes steel, as indicated by the color and 
quantity of the flame. The powerful blast of 
air required for this work-twenty-five to thirty 
pounds to the square inch-must always be 
sufficient to overcome the weight of the metal 
over tach opening of the tuyeres. The metal 
having become steel is rt ady to be cast into 

ingots. 

The ingo t n ow passes to the rolling mills which are loca ted in a 
ve ry handsome and substantial metal build ing, 810X200 ft. The in­
gots a re reheated befo re bloom ing, the handl ing in a nd o ut of the 
furnace being effected by hydrau li c cranes. T he rolls o f blooming 
m ill No. r , where all the ingots fo r gi rder rai ls are made into "blooms," 
a re three-h ig h a nd thi rty-four inches in d iame ter , and d riv e n by a 
massive uprigh t engine of 600 H . P . The rolls a re p rovided wlth the 
Fritz b loomin g table, by whi ch· tw o me n a re able to e ffect a ll the nec­
essa ry handling of the ingots in and ou t of the rolls a nd de live r them 
afte r rolling to the massive shea rs, where t hey a re cut into lengths 
su itable fo r rolli n g into ra ils. T he blooms a re no w ta ken immediately 
to the heat ing fu rnaces adjacent to t he ra il ro lls whil e as hot as pos· 
s ib le, a nd a re co nveyed d irect ly to the hea tin g furnace o n 
iron cars hauled by s ma ll locomot ives. Afte r be ing h eated to the 
proper degree, they a re p laced o n th e tables o r carriers a nd car­
r ied to the ra il rolls operated by two powerful engines. After pass­
ing th rough the rolls n ine to thi rtee n t imes, a b loo m of ste e l. s ix or seve n 
fee t lo ng a nd about seven inches squa re is t ransform ed into a thirty 
foot leng th of g irder ra il ready for s t raig hte ning a nd drilling . 

T he o perat io n of roll ing be ing finished, th e rall is carri ed o n 
ro lle rs to a powe rful and ra pid ly d r ive n circula r saw which at o ne 
swee p cu ts a nd squares both ends o f the ra il. The ra ils for thirty foo t 
le ng th s a re cut abou t six inches lo nge r to a llo w for shrinkage. From 
the saws the rails pass to a ca mbe ring machine , by which they a re 
slightl y cu rved, after wni ch they a re d istributed on ho t beds a nd 

a ll o wed to coo l. Whe n cold th ey become nearly stra ight , owing to 
th e u nequal contract io n be t ween the heads and the base. 

Th e nex t p rocess is tha t of s traig htening the rails , which requires 
mo re care ful ma nipula tio n tha n any o f the other ste ps in the manu­
fac tu re. T he machines used fo r thi s work ope rate in a manne r simi­
la r to tha t o f d ie pun ches , a nd the rail is moved back and forth by 
hand unc e r the continuall y moving a rm of the press. Just the right 
be nd is g iven to the rail by placi ng a chock o f the proper thickness be ­
t wee n t he rail a nd the desce nding head. A fe w pinches he re and 
here a nd t he "kin k" is q uickly ta ke n o ut. H oles a re n o w drilled in 

In front of the converters are circular pits 
into which the iron moulds are placed for the 
reception of the steel. The ladles into which 
the steel is poured are swung over the moulds 
and the steel is discharged into them through 
an openinv in the bottom of the ladle. Each 
ingot contains sufficient metal to make several 
rails. After the steel has been in the moulds 

OPEN HEARTH FURNACE AND CASTINGS FOR EDISON MOTORS. 

long enough to become congealed and sufficiently cool for handli ng, 
the moulds are stripped off and the ingots are loaded on cars for re­
moval to the mills for rolling. 

Each separate lot of steel is called a heat and receives a number. 
A sample is taken for chemical analysis and the number is finally 
stamped on the finished rails or other product into which the metal is 
worked. A careful record is made of the quality of the metal and othe r 
material facts relating to each heat. The handling of the ingots, ladles, 
moulds, etc., is effected by powerful hydraulic cranes. 

the e nd o f the rai l fo r joint pl a tes , tie rods a nd bond wires. After 
being tested a nd accur a te ly measured, the rails a re ready for shipment 
or stori ng in th e s tock yard. Automatic loading machines are pro­
v ided, by which the ra ils can be loaded di rect ly o n freight cars. 

The tests applied by the Pe nnsylvan ia S teel Co. a re exact, and 
eliminate alm ost the possibi lity of e r ror. Every stage in the ma nufact­
u re is under th e sup e rv ision of a n ins pector, a nd it a fl a w is d iscove red 
the work is conde mned. The fini shed rails are subjected to a rigid in­
s pection , a nd those not s trictly up to th e standard of " first class" a re 
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rejected and classed as" seconds" which arc so rted, a nd those having 
good heads are so ld at a reduced price, their wearing capacity being 
ample for sidings a nd places where light t raffic only is required. 

Among the most important ot tne numerous dcpa1t111cnls of this 
work are the frog, switch a nd signal shops. This departrr,ent is fully 
equipped with th e most approved machinery. The shops are located 
in a handsome iron and stee l building, the ground fl oors of which give 
a continuous fl oo r space of Goo ft. in length a nJ from 78 to LIS ft. in 
width. 

One of the specialtic: s ma nufac tured by this company is the Steel­
ton rail chair. This d evice is drop forged from the Lest quality of 
open hearth steel, and its method of fasten ing, shown in the cut, has 
proved under severe trials to be perfectly secure, and ha5 shown a 
capacity to stand a vertical load of 32,000 lbs. 

The co mpany has in the course of construc tion a new open hearth 
plant and slabbing mill equipped with six of the m ost approved style 
of open hearth furnaces. This mill will be capaule of producing uni­
versal slabs of a ny size desired. 

SKETCHES IN THE PENNSYLVANIA STEEL WORKS. 
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J)cyiccs for Linc Construction to he Exhibited 
by the Ccncral Electric Co. 

In addition to m otors and other apparatus to be exhibited at the 
CleYeland Convention, the General Electric Co. will show a new 

CAT. NO. 16692. 

CAT. NO. H5826. SINGLE CllRVE BELL FOR AUTOMATIC EAR. 

CAT. NO. 16694. 

DOUBLE CURVE BEU I 1'SULATOR FOR STANDARD EARS, 

SINGLE CURVE I NSU LATED SUSPENSION FOR AUTOMATIC EAR, 

CAT. NO. 16718, 

DUPLEX IN SU LATED SINGLE CURVE SUSPENSION FOR AUTOMATIC EAR, 

WOODEN INSULATO R FOR SINGLE CURVE SUSPENSION, 

line of devices for overhead line construction for electric railways. 
The railway supply department of the company has been experiment 

ing during the last few months with a new insulator lnnd, and some 
of the results are embodied in these new construction parts. The 
characteristic feature of these new devices lies in the fact that th e ma­
terial used for insulation is solid sheet mica. This material is recog­
nized as possessing the highest insulating qualities of a ll substances 

CAT. NO . 16686. 
STRAIGHT l.lNE BELL 11'SUI.ATOR 

FOR STANDARD EARS. 

CAT. NO. 16723. 
AUTO MA TIC EAR. 

CAT. NO, 16698. 
BRACKET RELL IN SU LATO R 

FOR AUTOMATIC EAR. 

CAT. NO. 16704. 
CEILING IN SULATED SUSPENS ION FOR AUTOMATIC EAR, 

DOUBLE CURVE INSU LATED SUSPENS ION FOR AUTOMATIC EA R. 

CAT. NO. 16721 . 
SINGLE INSULATED CURVE SUSPENSION FOR STANDARD EARS, 

WOODEN STRAIN INSULATOR. 

used in the manufacture of electrical devices, and, in addition, it will 
-not deteriorate or disintegrate from age or the effects of weather. 
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RIGHf HAND THREAD LEFT HAND THREAD 

WOODEN INSULATING TURNB UC KLE, 

SING LE CURVE SUSPENSION WITH WOODEN I NSU LATIO N. 

I N SULA TED SUSPENS ION FOR 

AUTO!IIATIC EAR. 

GUARD WIRE 

S HEET MICA W IT H CLEVIS AT 

CAT. N0. 16737. 
S HEET IIIICA INSULATI NG TURNBUCKLE WITH SCREW 

CLEVIS AND SOCKET EYE, 

CAT. NO . 16732. 
SHEET l\!I CA INSU LATING TURNBUCKLE W JTH EYES. 

77 

CAT. NO . 16741. 
SMA LL SIIF.ET l\!ICA STRAIN 

IN SULATOR WITH EYES. 

CAT. NO. 16748. 
I NSCLATOI{ 

EYE. 

CAT. N0. 16747. 
I .\R G I•: SHEET MICA STRAl:'s ! :\SCI.ATOR 

WITII CLEVIS, 

CAT. NO. 16745 . 
LARGE SHEE.T IIIICA STR A IN 

\\'ITH EYES, 

CAT. NO. 16746: 
LARGE SP.EET ~!I C.-\ STRA I N IN­

SULATOR WITH EYES, 

CAT. NO , 16743. 
SMALL SHEET IIIICA STRAIN I NSULATOR 

WITH CLEVIS AND SOCKET EYE, 

CAT. NO. 16758. 
l\!ORRIS COMBINATION POLE TOP. 

CAT. NO. 16803. 

SI NGLE CURVE l\!. R. BELL INSULATOR FOR 
AUTOl\I.\TIC EAR, 

CAT. NO. 16750. 
STRAIGHT LINE GUARD 

WIRE BELL 
SUSPENSION, 

CAT. NO . 16788. 
ELECTRICALLY WELDED RAIL BOND, 

CAT. NO. 16806. 
BRACKET ~!. R. BELL Il'iSU · 

LATOR FOR STANDARD 
EARS. 
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The new insulator, made in the form of a bell, is constructed as fol­
lows: A metal casting, as will be seen in the cut of the cwss section, 
projects around under the head of the screw bolt which holds the 
trolley wire ear. The sheet mica is first placed in this casting, the 
screw bolt is then set in, and afterwards mica is put in until the cast­
ing is filled nearly to the top; then the metal piece into which is 
screwed the span wire clip or other suspension device, is set down on 
the mica, and the edges of the main cast ing turned O\'Cr on it by 
hydraulic pressure. The whole device is folded, covered with an insu-

c; 
CAT. N O . 16762 . 

~nU>EIUl\li CUPl'ER FOR RAIL\\'.\\' W O RK, 

CAT. NO. 16801. 
STRAIGHT LINE M. R. BELL INSULATO R FOR AUTOMATIC EAR. 

lating composition which is perfectly impervious to the weather, which 
forms a secondary insulator and prevents any surface leakage. 

There are two styles of this bell, both shown in the accompanying 
cuts, differing from each other, only that the larger size has a metal 
rim around its lower edge, which protects the composition covering 
from being chipped or broken, should the trolley wheel happen to 
slip from the wire under one of the insulators. Bot h forms of t he 
bell are made with a square ended screw to hold the ordinary standard 
ars, and also with a longer pointed screw to fit the automatic ears. 

As it is often necessary to put guard wires over the trolley wire, 
devices have been designed for th is purpose, resembling in all res pects 
the bell insulator already described, with the except ion that they a re 
smaller in size and are fitted with a small double hook so that they 
hold the guard wire without the use of the ordinary ears. 

DOUHU: CURVE M. R. BELL INSULATOR FOR STAND.\IU J EARS. 

CAT. N 0 . 16811. 
1\1. R. DUPLEX , INS ULAT EI>, S I NGL K CURVE SUSPENS ION FOR 

AUTOMATIC EAR. 

T he span and strain wire insulators are constructed o n exactly the 
same principle as the bell itself, and a re manufactu red in ma ny di ffe r­
ent designs and combinat ions of clevis and eye so as t o mee t all possi ­
ble conditions of overhead line construction, 




