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A Model Car House. 

In the engraving on this page is presented a view of 
the capacious car house recently completed by the Union 
Railway Company, of New York. The engravings on 
the following page are from photographs of the first and 
second floors. 

The house is located at the junction of Boston and 
Woodruff Avenues, and has a frontage of about 150 ft. on 
Boston Avenue, and extends back on Woodruff Avenue a 
distance of about 260 ft. As shown in the exterior view, 
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cars. An especially interestin ,,raffi ror this floor is a 
flush transfer table o f special design which was built fo r 
the Union Railway Compa ny by the White Manufactur• 
ing Company, of New Yo rk. With it the cars can be 
quickly a nd easily moved to a ny par t of the roo m by o ne 
man. 

This transfer table, which is shown in the engraving 
and which was fully described in the May, 1894, num ber of 
the STREET R A. ILWA v J OURNAL, runs on rail s laid on the floo r 
itself, and avoids the necessity of cutting th e flo o r. T he 
transverse rails upon which the car rests when on the t a ble 

FIG. 1-EXTERIOR OF CAR HOUSE-UNION RAILWAY COMPANY, NEW YORK CITY. 

the building is of brick with stone trimmings, and pre
sents a very handsome appearance. The architectural 
feature of the structure is the square tower of attractive 
design eighty-two feet in height and twenty-five feet 
square, located over the central doorway. 

Woodruff Avenue descends gradually from Boston 
Avenue, so that the building is one story higher in the 
rear than in the front. 

On the ground floor are fourteen tracks, each with a 
s torage capacity of nine closed or seven open cars. All 
tracks are provided with pits for the inspection of motors, 
running gear, etc. The trolley wires wh ich lead into the 
building are carried under wooden troug hs, which are at
tached to the floor beams. The floo rs h ere are la id with 
cement. An electric elevator carryi ng a pla tform, 11 X 
35 ft., and operated by the railway current, is provided 
for quickly transferring cars to th e basement or the upper 
floor. This elevato r is shown at the left of Fig. 3. 

On the second flo or, shown in Fig. 2 , there a re thir
teen tracks with a total storage ca paci ty o f seventy- five 

are slightly bent d own at t he end s, so as to make con
nection with the flo o r rails. 

The company will perform its own armature wind
ing, and a space of a bout 40 X 50 ft. in the Boston Ave
nue end of the secon d story is set apart for this purpose. 
Twelve large windows furnish abundant light for this 
work. 

Adjoining the armature room, directly in the center 
of the fro nt of the ho use and within easy call of the dis
patcher's office, is a large room for the use of conductors 
and motorm en. I t is well lighted and heated, and fur
nished with a n ample number of comfortable seats. 

The machine and blacksmith shops are located in the 
basement in the rear end of the building, and will be fully 
equipped with the most approved machinery for making 
all necessary repairs. Power will be supplied entirely by 
electric motors operated by the railway current. The 
paint shop of the company is also located in the base
me nt. 

The tracks are so arranged that a car can be taken 
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from the street or any part of the b uild ing to the elevato r, 
lowered to the basement and run directly to the repair 
shop, facilitating the work of repairs. A la rge stock roo m 
adjoins the machine and blacksmi th shops. 

The house is well lighted b y la rge windows on all 
sides. -----•-----

The Indianapolis Franchise Case. 

An interesting case involving the r ight of a ci ty to 
transfer certain franchises, claimed to have expired, fro m 
one corporation to another, was argued last mo nth in 
Indianapolis in the case of "The 
C itizens' Street Railroad Company 
vs. The City Railway Company." 
T he final arguments for the fo rmer, 
the one now in the fie ld, was p re
sen ted by Hon. Benjamin Harrison 
who claimed, amo ng other points, 
t hat an extension of an existing fran
chise d id not require any special con
sid eration, the consideration for the 
o riginal grant being sufficient to 
cover the extension, also that the 
t ermination of the right to operate 
cars over certain streets was tanta
mount to a confiscation of the 
t racks of the company in those 
st reets when no provision had been 
made originally to cover this point. 
A lso that a grant from the legislature 
could not be terminated by a city, 

Ra ilw ay Lines in Detroit Sold. 

T homas N evins, of O range, N. J ., the contractor 
who has been mentioned o n several previous occasions 
as the purchaser of the Detroit Street Rail way lines, con
cluded the purchase July 3. It is said Mr. Nevins had an 
option on this schem e, which expired on July 9. It was 
co upled with a condition that th e franchise b e obtained 
fro m th e Common Council of Detroit. A company of 
capitalists, anxious to secure the roads, succeeded in de
laying the granting of the franchise beyond the time 
na':Iled in the option, with the hope of defeating Mr. 

FIG. 3.- VI EW OF GROUND FLOOR OF CAR HOUSE-UNION RAILWAY COMPANY, 
NEW YORK CITY. 

Nevins. The latter went to Detroit, 
however, and closed the deal, paying, it 
is said, par for the $1,250,000 of stock 
a nd $3 ,000,000 bonds. 

Mr. Nevins will at once go to work 
a nd organize a stock company, in which 
he will hold a controlling interest, and 
equip the remaining fifty miles of track
age with the trolley system. He will 
t a ke possession of the newly acquired 
property in a few weeks. 

FIG. 2.-VIEW OF SE.COND FLOOR OF CAR HOUSE-UNION RAILWAY COMPANY, 
NEW YORK CITY. 

Mr. Nevins in a recent interview 
said: "I was treated in a very fair man
ner by the municipal authorities of 
Detroit. My company will be exempt 
from taxes, and free from any expense 
for street paving or improvements of 
any kind. For these considerations I 
agreed to give the city a workingman's 
rate of fare, which is three cents, 

even though it had been provided in the act of the legis
lature that it should not take away the "exclusive po wer 
exercised by the city over the streets," the term "exclus
ive power'' merely identifying the powers then exercised 
over location, survey and construction. Mr. Harrison 
claimed that under the State charter the franch ises were 
perpetual. The case was presented before Judges Woods 
and Baker of the United States Circuit Court. No de
cision will probably be given for some time. 

Fenders in \Vashington. 

A bill has been introduced in Congress t o compel all 
the street railway companies in the District of Columbia 
to equip all electric and cable cars with fenders. The 
District Commissioners are examining differe nt types. 

between the hours of 5 :30 and 7 A. M., 

and 5:15 and 6 :15 P . M." 

An Electric Railway Between Columbus 
and Cincinnati. 

T he prediction that Cincinnati and Columbus are to be 
connected by an electric railroad has become a very strong 
p robability. Application has been made to the Franklin 
Count y Commissioners for a right of way for an electric 
railway on the national pike from Columbus to the Madi
son Co unty line, and a franchise has been granted on con
d ition that the road is begun by September 1, 1895, and 
co mpleted by September 1, 1896. The applicants are L. 
D. Hagerty, H. B. Morehead, Dennis Dwyer, of Dayton, 
a nd O rin Brown. 
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The Hobart Electric Street Railway. at the lower end of Macquarie Street, near the Hobart 
rivulet, and so much difficulty was experienced in findi ng 

The second electrical street railway in Australasia, suitable foundations for the house itself and the engines, 
and, perhaps, the finest in the Southern Hemisphere, is boilers, s tack, etc., that piles were driven and a firm con
that opened for traffic September 1, 1893, a t Hobart, the crete foundation laid upon them. Upon this structure 
chief city of Tasmania, that island which lies due south the house was erected. It was designed in England, and 
of the great continent of Australia, and which is looked sent out all ready to be set up. It consists of a galvanized 
upon by its inhabitants as the gem of the Southern seas. iron shell with wrought iron principals and girders, the 
A feeling of discontent with antiquated methods of trac- various portions being separated by wooden and brick 
tion had been rising ever since the success of electric trac- partitions. • 
tion in America had been reported there. And this feel- The boilers (Fig. 2) are four in number, and are of 
ing speedily impelled them to investigate and be more the Marshall locomotive, multitubular type. They have a 
forward with the times. From the beginning the cars capacity of sixty horse power each, and generate steam 
have been great favorites, and not a stop or a hitch has at a working pressure of 160 lbs to the square inch. The 
occurred since the line was opened. The system adopted I mountings are complete and include double gauge 
is the overhead, and is similar in most respects to those glasses, steam gauge, patent draughts, etc. The boilers 
installed here and in Europe. are covered with Bell's asbestos composition, as are the 

FIG. 1.-INTERIOR OF POWER STATION-HOBART ELECTRIC STREET RAILWAY, TASMANIA. 

Some years ago a body of local capitalists secured a 
concession from the city, granting them a perpetual lease 
of all the roadways necessary to the operation of a car 
service. A horse car service was effected for some time, 
but the claims of improved traction became urgent, and a 
more utilitarian and satisfactory method was contem
plated. An offer being made to the syndicate by the Hobart 
Electrical Tramway Company to take over the conces
sion and build an electrical road, it was accepted at once. 
A contract was made shortly afterwards with Siemens 
Brothers & Company, of London, to undertake the entire 
equipment of the line from the foundations of the power 
house to the last fuse on the last car, that is, the steam and 
electrical plant, track, line and rolling stock. 

The total length of the tracks is ten miles, the system 
being divided into three sections, each about three miles 
long, running to the suburbs of New Town, Sandy Bay 
and Cascades. The first two s tart from the telegraph 
office at the corner of Macquarie and Elizabeth Streets, 
while that running to the Cascades starts from the railway 
station in Lower Park Street, and continues along Mac
quarie Street to its terminus at the Cascades. 

The power station and car house have been erected 

steam pipes, to lessen the waste of heat. The ash pits 
are built beneath the surface of the boiler room floor. 
The flues are connected with the stack, which rises ninety 
feet skyward. This is of wrought iron riveted through
out, is five feet in diameter and securely anchored with 
stranded steel stays. A water tank is provided for the 
feedwater, which is pumped by two No. 5 Worthington 
steam pumps through two Marshall 100 H.P. water heat
ers into the boilers. The steam passes from the boilers 
through a ring main so arranged that any engine or any 
boiler may be worked separately or together. 

Passing from the boiler house into the engine and 
dynamo room, the visitor sees an installation which for 
neatness and compactness need fear no rival anywhere. 
The engin es are three in number and are of the Willans 
& Robinson well known vertical, patent central valve, high 
speed, compound type. They are provided with steam 
separator and fitted with sensitive governors of special 
design. They operate at a speed of 350 revolutions per 
minute, and are directly connected to three generators
engine .and dynamo being fitted to one bed plate. The 
rate of speed is shown on a tachom eter. 

The three generators are of the Siemens H. B. -H-, 
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bipolar, compound wound type, the armatures being set 
near the floor and making the same number of revolu
tions as the engine. The capacity of each dynamo is 250 

amperes at 500 volts. The engine shaft, directly coupled 
to the armature shaft, carries a flywheel of massive con
struction fou r feet two inches in diameter, 
weighing wi th the shaft about two tons. 
The working parts of the engines run in 
oil baths carefully covered in, and each 
engine will. work up to 200 H. P. 

The generated current is led from the 
dynamo terminals to a switchboard ar
ranged on the wall of the room. Upon 
this are mounted the necessary switches, 
cutouts, resistances and measuring instru
ments. The engine room, boiler house, 
ca r barn, offices, etc., are all lighted by 
sixteen candle power incandescent lamps 
arranged five in series between the lines. 

N ew Town line, where for about fifteen chains the rise is 
about 6 per cent. 

The cars are twenty in number, and are neat examples 
of the car building art, built for Siemens Brothers & 
Com pany by the Lancaster W aggon Company. They are 

The construction of the overhead line 
is extremely substantial. The poles are 
erected along the edge of the sidewalk, 
some being of wood and some of iron . 
Owing to the position of the poles and 
wires of the telegraph and telephone de
partments, which follow the route taken 
by the cars along a lmost the entire length 
of the line, it was found necessary to 
crank the poles of the street railway, to 
throw the top some three feet from the 
line of the base, in order that they should 
not run into contact with the other wires. 
The interruption to the telephone ser
vice has been so slight as to have evoked 
no complaint. 

FIG. 3.-DOUBLE DECKED CAR-HOBART ELECTRIC RAILWAY, TASMANIA. 

The feeders, of which there are fifteen miles, are of 
ni neteen strand copper wire. The trolley conductors, of 
which there are ten miles, are of seven M. M. diameter, gal
va nized steel wire. These a re suspended from span wires 
of galvanized iron, there being eight miles of this, 

principally of teak and ash, the window frames being of 
mahogany, and are double decked, the upper deck being 
roofed over, but not closed in, and the seats arranged 
across the top of the car. There is room for twenty-four 
passengers inside and twenty-four on the upper deck, 

which is reached by a winding 
staircase at each end of the 
car. While they are constructed 
to carry only forty-eight pas
sengers, rush of traffic has fre
quently loaded them with as 
many as 106. This speaks well 
for both motors and cars. The 
cars are supported on the trucks 
by spiral springs, and each car 
and truck complete weighs about 
six tons. 

FIG. 2-BOILER ROOM-HOBART ELECTRIC RAILWAY, TASMANIA. 

Each car is provided with 
two motors of twelve and a half 
horse power each, geared to 
the axles through single red uc
tion gears working in oil. The 
motors and gearing are enclosed 
in suitable casings which render 
them both water and dust proof. 
One motor has been found suf
ficient to operate a car in case of 
breakdown of the other. Cur
rent is taken from the overhead 
wire by Siemens friction contact 
arrangements, two of which are 
mounted upon supports running 
up from the roof proper of the 
car. They are light steel frames 
of rectangular shape, pivoted at 
the lower part of each side and 

stretched between 800 side poles carrying 1,000 insulators. 
The track is constructed of forty pound T, or Vignole, 

steel rails spiked to wooden ties, and guard rails are used 
along the whole length of service track. The rails are 
bonded with solid copper strips securely riveted. There 
are fourteen turnouts arranged for a fifteen minute ser
vice along the lines. In some places the curves and gra
dients are rather severe, the steepest grade being on the 

kept in contact with the trolley wire by means of two 
strong spiral springs. While this system may seem to 
American eyes inferior to the trolley pole with its revolv
ing contact, it is said to be very efficient and less liable to 
break down, while the wear on the overhead conductor is 
very slightly, if at all, in excess. The controlling switches 
are placed one on each platform, and are of the well 
known Siemens type. The resistance, consisting of a 
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series of coils, is set beneath the platform. T he maxi m u m 
speed allowed is twelve miles per hour, b ut this is ex
ceeded on down grades and in the less frequ ented 
neighborhoods. 

The cost of the installation complete amounted to 
about £34,000 or $170,000. The cars beg an to run on 
September 21, and up to October 20 had covered 25,000 
miles, and carried r 15,000 passengers, the hig hest number 
in one day being 7,500 with fifteen cars. T he pop ulation 
of Tasmania in 189 1, when the last census was taken, was 
146,667, a nd that of Hobart and its suburbs 29,5 93. Since 
the road was opened, up to June 1, date of our la test ad
vices, the cars had carried 1,092,49 1 passengers, the num
ber of car miles run being 243,165. The ordinary service 
consists of twelve cars, but eighteen have been used on 
certain occasio ns, and even twenty, without any special 
effort on the part of the steam or electric plant. 

The fares are fixed at four cents for t ravel within the 
city limits, while another two cents p rocures a further 
ride for three miles in any one of the th ree d irections in 
which the cars run. Numbered tickets a re g iven to the 
passengers, and these must run consecu tively a nd corre
spond to the conductor's series. The passengers a re 
requested to destroy their tickets on leaving the cars, a re
quest pretty generally complied with, as they are made 
aware that responsibility for mistakes falls upon the con
ductor. The cars run every quarter of a n hour, or, as a 
taciturn London 'bus driver o nce replied to an enquiring 
passenger: "They leaves at quarter past, half past, q uarter 
to and at!" Passengers are transferred fro m any one line 
to any other without increase of fare. 

The cars have been an unqualified success in Hobart, 
and the road stands at present as an object lesso n to t he 
other Australian colonies. It has attracted con
siderable attention, and has been visited by the engineers 
of most of the street railways in the Australian colonies, 
not to speak of the big political magnates. 

The question of lighting business premises in the city 
from the station has also been mooted, and as by Act the 
Tramway Company's charter allows it to d o anything in 
that way, it is probable that it may also undertake the 
city lighting. 

To A. C. Parker, engineer 10 charge, under whose 
expert supervision the entire installation of this model 
road was effected, we desire to acknowledge our indebt
edness, for his kindness in providing us with the facts 
upon which the foregoing article was based, as well as the 
interesting photographs from which the cuts were made. 

The Glasgow Subway. ) 

The Glasgow subway, which has been under process 
of construction during the last two and a half yea rs, and 
which will be a valuable addition to the rapid t ransit 
facilities of that city, is now nearly completed. T his sub
way consists of two independent tunnels eleve n feet in 
diameter and 10 the form of a loop six a nd a half miles 
in length. The tunnels are constructed on an average of 
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FIG . 1.- TRANSVERSE SECTION OF POWER STATION-GLASGOW 
CABLE RAI LWAY. 

thirty feet below t he surface and close together except 
a t the stations, whe re they widen to admit of a te n foo t 
platform which is reached by stain, lead ing d own fro m 
t he surface. There a re in all fourtee n sta ti ons, the dis
tance between any two being about half a mile. The 
system of com p ressed air chambers was employed in the 

tunnel construction, and 
th e total cost of the sub
way has been about $3,-
600,000 exclusive of equip
me nt and property fran
ch ises, the company being 
obliged to purchase all 
property a long the line. 

The ques tion of the 
best motive power to in
troduce was decided in 
the early par t of this year, 
the choice being practi
cally confined to elect ric 
and cable power. The 
engineers of the subway, 
as some of our reade rs 
may re mem ber, vi sited 
th is cou ntry las t N ovem -
ber on a to ur of inves t iga
tion to learn the recent 

·11 1 ~ if ad vances mad e 10 ra pid 
I 1 ·f 
1 r, 1-11, ~' ·_ > t ransit meth ods in Ameri-
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H
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- ,- ~ ! ·Pml 1 : entirely across the engine 
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J la= Bf1 sections, connected by 
1111=+=;J111 1"0. I pla te couplings. Small 

;;.Ji auxiliary engines are pro-
~ =~ 11, vided for turning the shaft 
~r for inspection purposes, 

etc., without the necessity 
of operating the larger en 
gine. The steam pipe sys 
tern in the engine room is 
also duplicate throughout. 

The engines are so ar
ranged that either can 
operate either set of d riv
ing drums of the dup lex 
cable system used. Upon 
th e main shaft are 
mounted fo u r driving 
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d rums, fo ur teen feet in d iam e ter, each of which is con
nected to the d r iven d rum on the cable shafts, each 
twen ty-five feet in d iameter. The rope d rive is used. 

The Lexin~ton Avenue Cable Power Station of 
the l\le tropolitan Traction Company. 

The cable drivers are four teen feet in d iameter each, and The work of introducing a substi tu te for ani mal 
a re provided with Walke r differential ri ngs. The cable power upon its var ious lines in New Yo rk Ci ty is being 
will be operated at a speed of fifteen miles per hour. The prosecuted by the Metropolitan S t ree t R ai lway Company 
tension ru n has a length of 149 ft., and the course of the as vigorously as circumstances will permi t. The plans of 
ropes is clearly shown in the ele-

1 
, 

1 
, 1 , 

va tion of the sta tion (Fig. 2). -----21------->t<----Bo-----t---- -;Jo-----.l 
The main guide sheaves are lo- ! ! · j 

ca ted below a completed section of 
t he tunnel , and as the conditions for ~;:=::::-= j 
d riving fo u ndations at this point are 
not good, shallow foundations were 
a dopted, the sheave brackets being 
spread over a large area. 

Street R a ilwa y J oarnal 

The new cables will arrive at 
t he ra ilway siding, located in the 
rear of the power room, and will be 
carried coiled in long loops on sever
a l platform cars. The end of the 
cable will then be taken up over a 
sheave high above the middle car, 
thence on over the roof of the boiler 
house, and down through the roof 
of the power house, onto the cable 
storage drums. F rom these the new 
cables are to b e Jed overhead on 
the guide sheaves carried by the 
middle roof columns onto the ten
sion tracks and spliced to the old 
cable. The tail of the old cable 
will be brought down over the sec
ond cable driving drums back 
through the foundation below the 
floor, and out through the waJl of 
the power house to a drum for old 

FIG. 1.-PLAN OF MACH INERY- LEXI NGTON AVENUE CABLE POWER STATION, 
NEW YOR K CITY. 

cables, which will probably be placed under the water 
tanks just south of the chimney shaft. 

The cars to be used in the subway wiJl have double 
trucks, and will be fifty feet in length, each car being pro
vided with a grip. The estimated weight of the trains 
when loaded is twenty tons each. The greatest possible 
number of trains which can be put on the lines would be 
thirty, fifteen on each track. A universal fare of ·one 
penny for second class, a nd two pence for first class, re-

the company to install a n underground electric system on 
one of its uptown lines have already been published in 
these columns. While a waiting the results of this trial 
the company is completi ng its projected cable railways on 
Columbus and L exingto n Avenues. 

The Lexington Aven ue rail way will be operated from 
a power station 130 ft. east of L exington Avenue, and 
extending from 25th S tree t to 26th Street. This part of 
the city is devo ted to residences, a nd owing to the high 

FIG. 2.-SECTION OF LEXINGTON AVENU E CAB LE POWER STATION-NEW YOR K CITY. 

gard less of distance, will be made, and the cars and sta
ti ons will be lighted by electricity. The tunnel will not 
be ligh ted except by t he h eadlights. 

Electric Ra ilways in Europe. 

A E uropean electrical journal states that the total 
number of electric rail ways in E urope on January 1, 1894, 
was 43, with a to tal estima ted mileage of 185, and total 
power station capacity of 10,650 K. w. The aggrega te 
number of motor cars was 538. Germany stands fi rst, 
with 61 miles in operation; England second, with 43, and 
France next , with 25 . The other countries are c redited 
as follows: Austria-Hungary, 19 miles; Switzerland, 13 
miles; Spain, 8 miles; I taly, 7 miles; Russia and Belg ium, 
each 2 miles. 

value of real es tate, the cable machinery will all be lo
cated in the basement of the building. The floor of the 
engine room will b e seventeen feet below the street, and 
its height will be forty-one feet in the clear. An apart
ment house si milar to those in the neighborhood will be 
erected over th e machinery, and upon separate founda
tions, as in t he H ouston Street station of the Broad way 
rail way, so that the vib rations of the machinery will not 
be communicated to the rest of the building. 

The plan adopted for the arrangement of the machin
ery to be installed at present is shown in Fig 1. A longi
tudinal sectio n of the station · looking west is given in 
Fig. 2. The outside dimensions of the building are 188 ft. 
on 25th Street, and 179 ft. on 26th Street by 197 ft. 6 ins. 
in length, giving a seven foot passageway from 26th Street 
on the west side. 
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The stat ion is co nstructed throughout so as to be 
readily converted into an electric power p la nt shou ld 
future developments b e such as to m a ke su ch a change 
desirable, and it is designed fo r an u lt im ate ca pacity of 
four sets of duplex cable a ppa ra tus, or four sets of electric 
generators and engines. 

As shown in Fig. 1 1 th e p resent cable d ri ving engines 

This company was a lso a warde d the con tract fo :-· all 
sheaves, m ovable iro n, e tc., employed in the co11du it con
structio n. 

The s team genera ti ng equipment is located at t he 
26 t h Street end of t he building, and consists at present o f 
two batteries each containing two Babcock & Wilcox 
b o ilers. The station will also contain, besides o t her sta-

a re two in number. One is a cross com
pound Allis engine with cylind ers 30½ 
a nd 48 ins. X 48 ins. stroke, and operates 
at seventy-five revolutions per minute, 
a twenty-two foot driving drum w h ich is 
connected to a similar drum on the jack
shaft by twenty-two two an d a q uar ter 
inch cotton ropes. The second e ng ine, 
which is located at the end o f t h e iack
shaft, is a single expansion Allis e~gine 
with cylinder dimensions 30 X 60 ins. The 
flywheel of this engine is twenty-two feet 
in diameter. 

I · I , ,, : ou , o es ,, 
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The jackshaft is eighteen inch es in 
diameter in the journals and twen ty-one 
inches in the swell. In its present length 
of seventy-two feet, it is divided into 
seven sections connected by pla te cou p
lings sixty inches in diameter. T wo se t s 
of upright auxiliary engines a re insta lled 
for turning the jackshaft slowly for inspec 
tion or other purposes, without e mploy ing 
the larger engines. The driving d rums on 
the jackshaft are ten feet in di a meter, a n d 
two in number. Each has twice the face 
of each of the thirty-two foot drums on 
the cable driver shafts, to which it is con
nected by nine two and a quarter inch 
cotton ropes. 

The cable drivers are sixteen feet in 
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diameter, and are provided with equa l- FIG . 3.-ELEVATION AND SECTION OF STANDARD YOKE FOR ELECTR IC OR CAB LE 

CONDUIT CONSTRUCTION-METROPOLITAN TRACTION CO. izing struts as in the othe r stati ons 

tion equipme nt, a 500 light, incan
descent dynamo with swi tchboard 
and other ap p lia n ces. 

In the track const ruction, the 
co ntract for which was awarded to 
J ohn D. Crimmins, a yoke is being 
used which is similar to that em
ployed o n the C olumbus Aven u e 
construction, except tha t it is so 
arranged tha t the co nduit can be 
changed over to a da p t i t for elec
trica l o p eration if desired. \Ve p re-

' sent in Fig. 3 elevation and plan of 
this y oke, t h e p o ckets fo r the elec
trica l insulators being clearly 
shown. 

A p o r tion o f the work under 
constructio n is shown in Fig. 4, 
which p rese nts a view on Lexing
ton Avenue looking north from 
76th S tree t. An ente rance to t h e 
c rossover va ul t at this point is 
sho wn a t t h e lower rig h t ha nd cor
ner of the e ngraving . . ..... . 

Gas Lights in Electric Cars. 

FIG. 4.-VIEW OF CABLE CON DUIT CONSTRUCTION ON LEXINGTON AVENUE 
LOOKING NORTH FR OM 76TH STR EET-NEW YORK CITY. 

A con t ract has j ust been closed 
with the Columbus Central Rail
way Com pany, of Columbus, 0., for 
the const ructio n of a Pintsch 

of the Traction Compa ny. They a re of the solid t ype 
a nd designed to operate t he cable at a speed o f fro m 
eleve n to t wel ve miles per hour. The arrange m ent of 
t h e pit shea ves as well as of the tension run is sh own 
in the longitu d inal section. The Pennsylvan ia Iron 
W orks C ompany was awarded the contract fo r a ll of the 
cable machinery employed as well as for its erection. 

works, a nd th e com pany w ill proceed wi t h the equ ipment 
of its st r ee t ca rs fo r t his illum ination . This road is an 
electric line, and the in sta llation wi ll b e particu larly i n
teresti ng as being the first in which gas h as been e mploy
ed o n electric cars. T he decision to use Pin tch gas was 
ma d e o n accoun t o f its economy, as well a s its being a 
m ore s tead y and relia ble illu minat ion. 
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Price Hill Inclined Plane Railw ay of Cincinnati. 

The operation of inclined pla nes forms a very im
portan t part of the street rai lway system of Cincinnati. 
The business portion of the ci ty is located on a plateau 
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PRICE HILL INCLINED PLANE RAILWAY-CINCINNATI. 

which rises abruptly from the river to an average eleva
tion of about seventy-five feet, and which is backed by a n 
irregular line of bluffs, having an average altitude ~ f from 
300 to 350 ft. above the river, over and beyond wh ich 
the city has already spread. 

The principal hills are named, respectively, P rice H ill, 
Mt. Adams and Walnut Hills. Walnut Hills is 
on the north, and extends almost to the bank o f 
the river. The heights are all reached by in
clined planes, cable roads and, in some instances, 
by the electric lines, so that the rapid transit 
facilities of the city embrace almost every known 
method of traction, including horse car lines, cable 
and electric roads, inclined planes and one dum
my line. There are four inclined planes, on three 
of which the electric cars are transferred from 
one level to the other and continue their course. 
The planes are provided with triangular shaped 
trucks, with platforms on the level, so that the 
electric cars are readily run on or off at the ter
minals. All the inclines are provided with the 
latest types of safety devices, and are operated 
in a very safe and satisfactory manner. 

line the round trip for ordinary vehicles is twenty-five 
cents, and for heavily loaded trucks eighty-five cents. 

The freight incline is operated by a 200 H. P., poppet 
valve, duplicate engine, manufactured by Frisbie of Cin
cinna ti. The winding drums are thirteen feet in diam
eter. The passenger engines are 100 H. P., manufactured by 
John Cooper & Company, Mt. Vernon, 0. They have been 
in service since 1875, and are still in good condition. The 
power station is located at the top of the incline, and ad
joining it is a park and summer garden, well shaded and 
provided with rustic seats and with a railing along the 
edge of the bluff. From this location one of the most in
teresting views is had of the city and surroundings. All 
the bridges which cross the river, also Covington and 
Newport, are embraced in the outlook. 

The inclines are operated under the management of 
Messrs. McDuffie Brothers. 

Climbing Grades at Easton, Pa. 

E aston, Pa., which lies at the entrance of the beauti
ful Lehigh Valley, is situated upon a high bluff located 
between the Delaware and Lehigh Rivers. The lines of 
the railway company, in consequence, lie nearly all on 
heavy grades, and special provisions have to be taken to 
control the cars at these points. 

The Easton Transit Company now operates all the 
lines in the city. This company is a consolidation of the 
Pennsylva nia Motor Company, the Easton & Bethlehem 
Transit Company, the Easton Transit Company, and the 
Phillipsburg Street R a ilway Company. Power is taken 
from the sta tion of the local Edison Illuminating Com
pa ny at the corner of Washington and 16th Streets. The 
compa ny has forty motor cars, all from the works of the 
J. G. Brill Company, and about twenty miles of track. 

All of the ca rs a re equipped with a double set of 
I b rakes operated by two brake levers, one lever setting the 

four inside shoes, and the other the four outside shoes. 
The cars are all provided with extra long platforms, and 
co nta in a special compartment for the motorman. so that 
he may be u nimpeded in controlling the car and operat
ing the b ra ke levers. The closed cars are equipped with 

I 
Brill sand boxes, and seashore sand is used. The 
compa ny is employing a cast iron brake shoe with 

BALANCE WEIGHT SYSTEM FORMERLY USED FOR CLIMBING GRADES 
AT EASTON, PA. 

The Price Hill incline is designed for both 
passenger and freight traffic. The two lines are 
located near to each other, but are operated 
from separate stations. The passenger traffi c is 
transferred from the street cars to the cab of t he 
incline, and at the top of the hill a second t rans
fer is made to connect with the lines on the up
per plane. The freight section is designed fo r ve
hicle traffic, and the cars are capable of taking 
three or four heavily loaded wagons wi t h tea ms at a t rip. wrought iron plugs. Westinghouse motors are used 
This is the only one of the Cincinnati inclines that has not th ro ughout. 
been before described in these columns. T he tracks are An interesting experiment with a balance weight sys-
800 ft. in length, and are laid on an average of 44.6 per t ern for electric cars was made on the College Hill branch 
cent., making a total rise of 350 ft. During the morning of th is road. The system was abandoned some time ago, 
a nd evening hours, or when traffic is heavy, trips are as in the company's opinion no particular be~efit. w:is 
made every three minutes. The incline carried about obtained from its use. The apparatus, however, 1s still m 
11000,000 passengers in 1893. The fare is five cents, ex- I place, and is the only example of its kind, so far as we 
cept where the trip is to be continued, when five cents in- know, outside of the somewhat similar system at Port
eludes t he street car fare into the city. On t he other land, Ore., and described in our issue for May, 1893. The 
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engraving on this page will give a very good idea of the 
arrangement of the balance weight. 

The grade operated is a continuous one of about 
9 per cent. for a distance uf about 1,500 ft., and the 
tracks are laid at the outside of the high way along the 
side of a steep hill. From the top of the grade the hill 
slopes to the base at an angle of about 60 degs., and on 
this incline a narrow gauge track was laid at right angles 
to the direction of the track. This track extends from 
the roadway to the base of the hill, a distance of about 
c20 ft. A four wheel truck, heavily loaded with pig 
iron, traveled up and down this track. This truck was 
attached to the cars by means of a steel cable which was 
carried around a block with several sheaves located at the 
top of the incline, and also on the balance weight car, so 
as to multiply the travel of the cable. From the counter
weight the cable was carried through a conduit under
neath the road way and up between the two tracks, pass
ing~round a fixed sheave to change the direction of the 
motion. It terminated in a forged eye, to which was 
attached a few links of chain. Bolted to the ties was an 

pass on its journey. The reverse of this action took place 
when another car reached the foot of the grade to m ake 
the ascent. Of course, the cars were obliged to run alte r
nately in opposite directions, and some current was re
quired to propel the cars up the grade, but not so much 
as if there had been no weight to assist the motors. 

As the line was perfectly straight on the grade, no 
curve sheaves were necessary, supporting sheaves under 
the center of the track alone being required, and as the 
track was laid at the side of the highway, the operation 
of the cable did not interfere with the ordinary vehicular 
traffic on the highway. To show more clearly the ar
rangement used, the poles and overhead wires are 
omitted in the engraving. 

-----••-----A Large Heater Equipment. 

A description of the new power station of the Philadel
phia Traction Company, on Market Street near 33d Street, 
was published in our June issue. Reference was made to the 
heater equipment of the station, which will consist of four 

. ; -~-- -
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VIEW OF FEEDWATER HEATERS AND PUMPS AT POWER STATION OF THE PHILADELPHIA TRACTION CO, ON 
MARKET STREET, NEAR 33D STREET, PHILADELPHIA. 

anchor bar provided with a hole, through which the cable 
passed freely. When not attached to the car, the cable 
eye was drawn against the anchor bar by the counter
weight. At the lower end of the grade was located 
another anchorage, to which was attached a short length 
of chain. 

The operation of the weight was then as follows: The 
first car passing down the grade stopped at the top long 
enough for the conductor to attach the cable to the rear 
drawbar of the car. The weight of the counterbalance 
was such that it w_ould be overbalanced by that of the 
car, and the latter would then pass down the grade at a 
moderate speed, without the use of a brake. At the foot 
of the hill the car was brought to a standstill, and the 
conductor fastened the stationary chain to the cable eye. 
The car was then backed up sufficiently to take the strain 
off the cable which was then unhooked, leaving the car to 

Gaubert heaters. We present on this page an engraving 
showing the arrangement of the heaters, two of which are 
now in place, and two of which it is proposed to install 
later. The heaters are designed for high pressure, and 
are of 2,000 H. P. capacity each. Heaters of the same 
make are now in use in the power station of the Philadel
phia Traction Company at the corner of 13th and Mount 
Vernon Streets, and have given excellent satisfaction. 

The arrangement of heaters in the station u nder dis
cussion is rather a novel one. The boilers are located in 
two rows, a space being left in the middle of the row for 
the heaters and pumps. The former will be p laced 
in pits. 

THE Market Street Railway Company, of San Fran
cisco, expects to start its Mission S tree t line by electric 
power on September L 
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T h e Electric Plant of the New Haven Street Hail= 
way Company. 

The New Haven Street Railway Company, which 
was the second in that city to commence operat ion elec
trically, is a recent corporation, consolidating the State 
Street Horse Railway, the Whitney Avenue Railway and the 
New Haven and the Morris CoYe Rai lway. The Lake 
Saltonstall Rail way has also just been made part of this 
company's system which now comprises twen t y-three miles 
of completed track. The lines of the company lie largely 
within the city limits, and upon well populated streets, 
the terminus of the road being at the business center of 
the city, the Green. They are admirably located for traf
fic, serving exclusively the well known East Rock Park, 
Fort Hale Park, t he old and new Government Lighthouses 
and Lighthouse Point, the suburban village of Morris 
Cove, Whi tney Lake, e tc. 

The Lake Saltonstall line, which is the latest to be 
equipped, serves direct ly the suburban village of East 
Haven, and, in connection with a stage line, the village of 
Brandford which contained in 1890 a population of 4,600 
A la rg e summer population at Short Beach, Double Beach, 
Brandford Point, etc., also reaches the cars regularly by 
stage lines. As the towns of Brandford and East Haven 
have a n aggregate all-the-year population of 8,000 or 
9,000, an d as this is practically doubled during the sum
me r, i t wi ll be seen that this branch will do an exception
ally good out-of-town business. 

The company is planning a number of very impor
tant extensions within the city, and by the end of the year 
will have from thirty-five to forty miles of track in opera
tio n. 

T he power station of this company is especially inter
esting, as it employs the rope drive method of operating 
the generators, being, we believe, the only example of an 
electric railway station east of Chicago using this method 
of transmitting power. 

The plant was contracted for and furnished by the 
New England Engineering Company, and was personally 
supervised by the Hoadley Brothers, of C hicago, who were 
the engineers for the 52d Street power station of the C hi
cago City Railway Company, -described elsewhere in this 
issue, and other stations. As will be seen by a comparison 
of the two plants, the method of drive is similar in many 
respects. The sectional view of the plant on the opposite 
page shows clearly the method in use at New Haven. 

The power station, with the car house of the com
pany, is located on the Quinnipiac River, a nd by means of 
a pier which has been built in the river, can receive its 
fue l directly from barges. A special form of foundation 
was required on account of the nature o f the land on 
which the power house was erected. First, nearly 4,000 
piles were driven, and upon these were placed heavy tim
bers, covered with three inch planking. This part o f the 
foundation is so low that it is covered by water at high 
tide. Upon this, concrete foundations for the building, 
a nd piers for the engines and generators were built. 

The car house and power station adjoin each other, 
and measure So X 250 ft. They are of b rick, with an iron 
girder roof supplied by the Berlin Iron Bridge Company, 
of East Berlin, Conn. The car house is provided with an 
extensive repair shop, storage for over thirty cars, inspec
tion pits, etc. The company has also other car houses 
at other points within the city. 

The engine room is designed for a capacity of 2,300 
H. P. , consisting of two 650 H. P. and one 1,000 H. P ., 

cross compound engines and three pairs of generators. 
The present installation is the two smaller units and two 
pairs-of M. P., 200 General Electric generators. 

The engines are of the improved Greene type with 
cylinder dimensions sixteen and thirty-six inches by forty
eight inches stroke. They are intended to run a t 110 
revolutions per minute, and at th is speed will d evelop the 
full capacity under 130 lbs. steam pressure. T hey a re 

·fit ted with E. K. Hill's valve gear, and assume somewh at 
the form of the well known Wheelock type, bu t several 
new features in the valve gear have been i.itrod uced by 
the builders, and it is said they are competen t t o reg ulate 

within one revo lu t ion when ope rati ng fro m ze ro load to 
t he maximum power o f th e engine. They are able to 
take steam the full leng th o f the stroke less the lap o f the 
valve, which a llows a mi nimum diameter of cylinder, 
t he reby secu ring the greatest eco nomy. 

T he flywh eel, which was supplied b y the Dodge Ma n
ufactu ri ng Com pan y, o f Mishawa ka, Wis., is nine feet in 
d iameter, a n d is b uilt in h a lves with Lwo se ts of arms and 
an iro n sectional ring b olted tog ether and lagged with 
we ll seasoned m aple. It is grooved for twelve one and 
one e ighth inch cotton ropes, the ro pes of W. E. Hooper & 
Son, o f Balti mo re, Md., be ing used . 

T he course of the rope, commencing at the top of the 
flywheel o n the si de nearest the observer, is first around 
the generator pu lley, over the id ler , around the g enerator 
pu lley again a nd the n ba ck around the flywheel, then 
fro m the generator pu lley a lternately around the flywheel 
and the id ler, twelve t imes. From the last wrap on the 
flywheel it passes a ro und the g enerator pulley, and then 
is carried through t he fl oor a round the lower deflection 
pulley mounted on timbers b etween the foundation piers, 
then around the sheave on the tension carriage, back 
under the upper deflection p ulley to the first groove of 

FIG !.-GENERATOR FRICTION CLUTCH--NEW HAVEN 
STREET RAILWAY CO. 

the idler. As will be seen, there are twice as many wraps 
around the generator pu lley as around the flywheel, equal
izing to a certain degree the d ifference in surface of con
tact which wou ld othe rwise exist between the two. The 
diameters of the sheaves a nd pulleys are as follows: the 
generator pulley is fift y -nine inches, the sheave on the ten
sion carriage sixty-six inches, the idler pulley and the two 
deflecting sheaves, sixty inches ea ch. 

Connection b e t ween the generator pulley and gen
erators is made b y Filer & Stowell friction clutches. A 
section o f the clutch which is giving good satisfaction is 
shown in Fig. 1. The fricti o n surface is on the inwardly 
entending flange o f a spoked wheel. Against this is made 
to bear the doub le set of friction arms, one set being 
pressed agai nst the o utside of the fl a nge, the other being 
draw n against the inside of the flan g e upon the operation 
of the clu tch. 

T he boiler roo m is designed for a capacity of 2,000 
H.P., u sing fo ur ba tteries of b oilers, of 500 H . P. each. The 
boilers insta lled are of the Scotch compound tubular and 
other types, a nd were supplied by the B igelow Company, 
of N ew Haven, Conn. The boilers belong to the pro
gressive heatin g class, the first mentioned type contain
ing really three boilers, through which the water passes 
while b eing co nverted to steam. One complete boiler 
comprises one shell, 60 ins. 6 ft., with ninety-six three inch 
t ubes, si x teen feet long; above this is another shell 60 ins. 



X 11 ft., having 114 three 
inch tubes eleven feet 
long, and above this is a 
steam superheater which 
is 60 ins. X 5 ft., and 
which contains 112 three 
inch tubes five feet long. 
The heat traverses the 
under surface of the 
larger shell, thence 
through the sixteen foot 
tubes to the upper water 
compartment. It passes 
through the tubes of this 
compartment and thence 
through the five foot 
tubes to the stack. The 
special claims made for 
these boilers are econ
omy of fuel, dry steam 
and safety. The last 
boiler equipments has 
been of the ordinary re
turn tubular type. 

The operation of the 
plant has been carefully 
watched by electrical and 
mechanical engineers, 
owing to the novel feat
ures in use, especially 
that of rope driving for 
this class of work. The 
results have heen very 
satisfactory both on ac
count of the flexibility 
of the connection and 
the economy secured. 
During a test of the plant 
recently concluded and 
extending over a period 
of thirty days, an average 
of 4. 1 tons of coal was 
used per day of eight
een hours, including 
the amount required in 
banking the fires at 
night. The number of 
cars run during this time 
was at no time less than 
sixteen, and on Satur
days, Sundays and holi
days as many as twenty
six cars were run. As 
the period included July 
4 and first ten days in 
July, the traffic was ex
ceptionally large. 

The roadbed is laid 
with fifty, fifty-six and 
seventy pound rails, and 
the cars are mostly from 
the works of J. M. Jones ' 
Sons, of vVest Troy, N . 
Y., some of the New
buryport Car Manufac
turing Company's cars 
being also used. 

The officers of the 
company are: President, 
D. Correy; vice-presi 
dent, C. A. Warren; sec
retary and treasurer, G. 
A. W. Dodge. Some of 
the officers and directors 
have been connected 
with it or its prede
cessors for over twenty 
years. 
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The System of Cable Handling in Use b y th e Ch i= 
eago City Railway Company. 

Ev F. H. FITCH, C. E ., C HICAGO C IT Y Rv. C o. 

Not one person in fifty of t h e ge neral public kn ows 
anything of the intricate working of the underg ro u nd 
cable system. Most people see the gripma n work his 
lever, but know nothi ng of the grip itself which is hidd en 
underneath the car a nd in t he t unnel. It is a daily occur
rence, when a grip is exposed, t o hear exclam a tions of sur
prise at its size, some people evidently expecting t o 
see a machine about the size of a large man's h a nd . 

f t., weighing thirty tons. To facilit a te handling, as well 
as t o d istribute the weight upon the car on which it is 
shipped, the cable comes in two pieces, and each piece is 
reeled on two spools, making four spools in all, weighing 
about seven and one half tons each. One of the two 
spools upon which are reeled a half length of cable is 
just large enough for a quarter length, the other being 
capable of holding the full half length. From the cars to 
the power station each spool is placed on a separate truck, 
the intermediate length of cable, about 200 ft., being car
ried by men walking between the two wagons. 

10Ru-

But less still is known of the work done be
hind the scenes, of the a nx iety of the chief e ng ineer 
as he watches over a well wor n a nd dang erous 
cable as a cat watches a m ouse, of the nig htly in
spection for a single loose o r broken wi re , of t he 
rapid yet systemat ic work o f replaci ng a n old by a 
new cable, which is don e in t he fo ur ho urs between 
one o'clock and five o'clock in the m orn in g . The 
handling o f a single lo ng p iece o f cable is by no 
m eans an easy task ; hence a descriptio n of th e 
methods and means used is not wi thou t in te rest. 

FI G. 2.-SECTION OF PULLEYS-SPOOL ROOM OF CHICAGO 
CITY RAILWAY CO. 

The two methods o f hand ling cable are in b igh ts and 
reels. The fo rm er consis ts in coili ng the cable upon t h e 
car or upon a floor, a nd its a d vantages are that t he 
weight, whi le upo n a car, can be more equally d istr ibu ted, 
a nd in coiling, it is done with g reate r ease, since o nl y a 
small portion of the cab le is ha nd led a t a t ime. The othe r 
m ethod, however, that of reeli ng the cable upon spools, 
possesses many advantages ove r the me t hod o f bighting , 
and if the proper appliances are arranged, reduces t o a min
im um the difficu lti es. A mong the advantag es of the reel 
system are co m pactness, less liability o f t he cab le kin k ing 
a s it passes in to th e s tree t, and economy. T he ma nner in 
wh ich the difficulties o f the reel syste m, the excessive 
weight a nd clumsiness, are overcome are best ill ust rated 

0 
I 

IP 
I 

T he place in which the cables are mounted ready to 
be p ut into service, ca lled the spool room , is shown in Fig. 1, 

which is a plan of the spool room at the 21st and State 
S treets p ower station. Four of the ten cables in use are 
here reeled and kept in readiness to replace a wornout 
n redecessor. T he manner of working is as follows: The 
large r o f the two spools, u pon which are wo und one 
half o f an entire cab le, is m ounted upon a six inch square 
s1iaft, the turned ends resting in the permanent bearings 
shown in the cut. The smaller spool is now mounted 
in to temporary bearings, and its ca ble reeled off upon the 
larger spool previously mounted. It will be observed that 
to do this the two free ends of the cable are necessarily 
bu ried or nex t the spool cores. 

~ --- - -- - -

The reeling from the smaller 
to the larger spool was formerly 
done by hand, twelve men being 
required to turn the larger spool 
near the finish , and even then it 
was slow work, one whole day be
ing consumed for each half length 
of cable or actually reeling only 
5,000 ft. By the present system 
the reeling is done by link belt 
from a line shaft, which is driven 
by a six horse power engine, which 
will . be spoken of again. It may 
be well to give a few details of 
this work a nd the diffic ulties en
countered, as a g reat deal in it was 
found to be experimental. 

FIG. 1.- PLAN OF CABLE SPOOL ROOM--C HICAGO CITY RAILWAY CO. 

It is a very essential feature in 
reeling a cable to be careful in 
hammering it snugly and tightly 
into place. To accomplish this, 
the cable must wind at a uniform 
speed, which implies that the spool 
must turn fewer revolutions per 
minute as the coil becomes larger. 
This is done by reducing the speed 
of the engine. With a po~er arm 
of twenty-two inches, it · is found 
that a spool holding 10,000 ft. 

by a reference to, and d escr iption o f the sys tem used by 
t he Chicago City Railway Co m p an y. Rob t. J. Hill, chief 
engineer, is outspoken irt favor of the reel system, a nd 
finds that he can reel a ll his cab les, bot h old and new, to 
the best advantage, and with the least expense. 

There are in use on the lines of the Chicago City 
Railway Company t en cables, h aving a total length of 
203,7 SI ft., and a tota l weig ht, w hen new, of 300 tons. It 
is necessary to hand le every fo ot of this cable four times : 
F rom the cars to the pla ce fro m which the cables are put 
into service; from this place into service; removing from 
service; and lastly, the fi nal d isposition to the junk 
d ealers. 

The average length of th~ q:1ple~ µ~ eq. j~ ;i):;>9u t ~o,ooo 

of cable requires 2,250 lbs. stress to turn it. To 
hammer the cable well into place the spool should turn 
about ten revolutions per minute at the core and about 
fou r revolutions at the finish. Considering these points and 
that t he engine used has a maxim u m speed of 250 revo• 
lutions per minute, the proportion of pulleys and number 
of link belt used are as shown in Fig. 2. The forty-four 
inch pulley attached to the spool shaft is a split pulley, 
a nd is moved from one shaft to another as required. · 

The engine used is perhaps the most interesting feat
ure of all, and is shown in Fig. 3. It combines the 
features of a cable winding engine and a cable cutter, and 
was designed and constructed by E. A. Hovey, master 
mechanic of the company. The cutting machine and 
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engine are mounted upon a single pedestal , a nd the whole 
weighs 4,000 lbs. It is with ease taken from one power 
station to another, where it performs the double function 
of cable winding engine a nd cable cutter. The engine 
is a Westinghouse type, six horse power, having two 
cylinders. The growing tendency of junk dealers all over 
the country to refuse to handle old cable in a single piece, 
throws upon cable railway companies the necessity of cut
ting up their old cables into short lengths. However, 
even when the old cables may be marketed in one piece, 
it is found more profita ble to cut them up, for a cable in 
ten foot lengths brings from $1.00 to $r.50 more per ton 
than a single piece cable. The Chicago City Railway 
Company, with its improved cutter, finds that the cost 

,\ ··i 
~#,Jk ..... ; 

' ; . -~~,. 
:Jr-: . -' . , . , • ~~;::/,~:r. 

.Sf: R ;• <fo .)r"1dl 

Practical Notes on Hope Driving- Part Il l. 

Bv M. E. 

TVeight and Speed of Ropes-Centrifugal Tension.- Th e 
weig ht of t he rope employed for power transmission 
indirectly exercises an im portant influence upon the effi
ciency of the syste m at h igh speeds, owing to the centrif
ugal tension developed. Until within the last few years, 
this important effect has generally been ignored in 
planning rope transmissions, and, in some cases, with 
unfortunate results as to durability. I t is not a little 
strange that the consideration which imposes a limit to the 
speed of rope wheels and belt pulleys, should have been 

t o ta lly ignored in the case of the ropes o r 
belts which run upon them, and which, 
wh ile so doing, are subjected to precisely 
similar in fluences. 

The tension induced in a rope or belt 
running at a lineal speed of v feet per min
u te is 

w y2 
. (3) 

115200 
w being t he weig ht of one foot length of 
rope. Th is te nsion is qui t e additional to 
that which the transmission of power in
volves, a nd as it increases as the square 
of the veloci ty, it is easily seen that it will 
become a poten t facto r at high speeds. 
If, as hitherto assumed, we allow a given 
maximum wo rking te nsion for a rope o f 
given diameter, it will be evident that at 
high speeds the p ower t ransmitting capa
bilities of the rope will be m uch less than 
it might otherwise be considered, by rea
son of the need for co rrespond ingly di
minishing the " p o we r " tension as the 
centrifugal tensio n inc reases. An exa mple 
will better elucid a te this po in t : 

FIG. 3.-CABLE CUTTER AND WINDING ENGINE--CHICAGO CITY RAILWAY CO . 

The weight o f on e foo t length of well 
made manilla rope, o ne inch in diameter, is 
.32 lbs., and, at a velocity of 1,000 ft. per 
minute, the centrifugal te nsion would be 

·32 X 1'
000

•
000 

= 2.77 lbs. If we allow a 

per ton of cutting up old cable is from forty-five cents to 
fifty cents per ton, so that in a very short space of time 
the machine will pay for itself. 

Coal Consumption on the Chicago City Railway. 

We present below some interesting data in d etail upon 
the consumption and cost of coal per ton mile on the 
Chicago City Railway electric system for a period of three 
months ending November 30, 1893. 

The total coal consumption was 3,185 tons or 6,370,-
000 lbs. at a total cost of $5,000.43. The total number of 
car miles run was 732,550. 

The proportion of work performed by single motor 
cars was one-fifth, each weighing with load 17,005 lbs. 
The proportion of work performed by d ouble motor cars 
was two-fifths, each weighing with load 39,940 lbs., and 
the, proportion of work performed by box trailer was two
fifths, each weighing with load 23,048 lbs. 

The average load of a car with passengers was there
fore 17,005+39,940+ 23,048=79,993 lbs.; d ivided by 5 or 
15,998 6 lbs., equal t o 7 99 tons of 2,000 lbs. each. 

The number of car miles (732,550), multiplied by 7.99 
(the load in tons), equals 5,853,074.5 to n miles. The 
pounds of coa l used (6,370,000), divided by the ton miles 
(5,853,074.5), equals i.08 lbs. of coal per to n mile. 

The cost of coai ($5,000.43), divided by pounds of 
coal (6,370,000) gives .000784 cent, the cost of one pound 
o f coal. The po unds of coal per to n m ile (1.08) multiplied 
by the cost of one pound of coa l, .000784 cent, gives 
. ooo 846 cent, o r the cost of coal per ton mile. 

T HE Phila d elphi a , C heltenham & W illow Grove Elec
t ri c Railway Co mpa ny is the the titl e o f a new company, 
which will build a line from R ising S un to Jenkintown. 

115 200 
maximum working tension on t his ro pe of, say, 160 
lbs. , the centrifugal tension represents less th an 2 per 
cent. of the allowable tensio n, and its in flue nce may 
therefore be disregarded. Bu t a t a sp eed of 6,600 ft. 
per minute, the centrifugal ten sion is 2.77 X (6.6) 2= 
120 lbs.; so that at this speed, 75 pe r cent. of the 
available tension is neutra li zed by the effect of cen
trifugal force, and if the maxi m um ten sion of 160 lbs. 
is, as assumed, not to be exceeded, the power trans
mitted, instead of being 6. 6 times as great as that trans-

mitted a t 1,000 ft ., will o nly b e about 6·
6

= 1.65 times that 
4 

a mount, thus showing t he enormous loss of efficiency at 
high speeds. 

The weight of the rop e, although of much less direct 
importance in this conn ection than the speed, is never
theless no t to be left out of consi deration, for from (3) it 
is seen that any reduction in the weight of the rope, while 
maintaining the same streng th, would diminish th e loss 
due to centrifuga l tensio n in direct propo rtion. The 
actual weights of ro pes di ffer somewhat , a ccord ing to the 
construction adopted a nd material used, bu t for good 

T AB LE IV. 

WEIGHT PER LINEAL F OOT OF T RANSMI SSION ROPES, 

I Weight in lbs. I W eigh t in lbs. 
1

1 

Diam. Diam. Diam. 
Weight in lbs. 

in ins. in ins. in ins. 
_ _ Manilla Cotton . _ Ma nilla Cotton.

1 

_ Manilla Cotton . 

½ . 08 . 07 I . 32 . 28 I }z . 72 . 66 
¾ . 13 .II 11/s .40 . 36 1% . 85 . 74 
}.{ .IS .16 1 I }.( . 50 . 44 II I ¾ . 98 .S6 
¼ . 24 . 2 I I YS . 60 . 56 2 I . 28 I . I 2 
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manilla rope, t h e weight per foot may be taken at o.32 d2, 
d being the diameter in inches. As seen from Table IV, 
the weight of cotton rope is somewhat less, thus compen
sating for its slightly lower strength . 

It will be understood from what has been said that it 
is important to full y appreciate the a mount of centrifugal 
tension in a rope, in order to co rrectly estimate the amount 
of power it will transmi t without exceeding the maximum 
working limit. Table V, which the writer has calculated 
for m an illa rope of the weights given in Table IV, will be 
of service in this connection. 

TABLE V. 

CE NTRIFUGA L T ENSION JN MA NILLA ROP ES-POUNDS . 

V 
0.. . 
0 c:: 
:: '§ N omina l Dia mete r of Ro pe in Inches. 
0 ... 

V 

_q~ 
u~ 
0 ._ 

- c:: 
►-- _I/z ¾ 31 ¼ I I J'S I _¼ 1Ys 1½ r¾ I ~( 2 A 
--- - - - - ·-- - - - -- --- ----- --- - -- --- - -
I,000 0 .7 I. I 1.5 2.I 2 . 7 3 .4 4. 3 5. r 6. 2 7.2 8 . 3 Il 
1,500 1.5 2. 4 3.4 4.7 6.2 7 . (> 9 .7 II 13 16 18 25 
2,000 2.7 4.3 6.1 8 .2 II 13 17 20 24 28 33 44 
2,500 4.3 1 6 .7 9.6 13 17 21 27 32 38 45 52 69 
3,000 6 . 2 , 9 . 713 18 ;q 30 39 45 55 64 74 100 
3,500 8 .4 13 119 25 34 42 53 63 75 89 102 136 
4,000 II 117 24 33 44 54 69 82 98 II6 133 177 
4,500 14 22 31 42 55 69 8 7 103 125 146 168 223 
5,000 17 27 39 52 69 86 109 129 156 183 210 275 
5,500 21 33 47 63 83 104 132 156 189 221 254 332 
6 ,000 24 39 56 75 99 125 15 7 188 225 25 7 3o3 396 
6 .500 39 45 65 88 116 145 183 217 261 3o 7 35 3 462 

As centrifugal tension is induced in b oth the tight 
and slack sides of the rope, it exercises a very complicated 
influence upon the rational determination of the horse 
power of ropes. The investigation becomes involved in 
the higher mathematics, and the resulting rules are t oo 
intricate and cumbersome to b e of any practical utility. 
It becomes necessa ry, therefore, to employ some rule 
which, while taking full cognizance of the effect of cen
trifugal tension, will also be simple and easily applicable 
in practice. A good rule of this kind is 

_ (T0- C) V (
4
) 

H. P. -~-- . 
3 3000 

in which H. P . is th e horse power transmitted by one 
rope; V the velocity in feet pe r minute; T

0 
the m axi

mum working stress and C, the centrifugal tension, so 
that (T- C) is the net tension avail a ble for the transmis
sion of power. We h ave previously taken the total maxi 
mum stress at 2ood 2 and if we allow 20 per cent. of th-is 
for slack side tension, we shall have T

0 
= 160 d2, so that 

H.P. _ (
160 di - C) V. By this rule the writer h a s calcu-

33,000 
lated Table VI , giving th e horse power per rope trans
mitted at various speeds of from 2,000 to 6 ,500 ft. per 
minute. It will be seen from the t able, that at a speed of 
about 4,400 ft. per minute, the power transmitted, under 
the conditions named, reaches its maximum. If T

0 
is taken 

at a higher value or the weight of the rope reduced, for 
the same strength, the speed of the maximum efficiency 
.will be higher than that given in the table and vice versa. 
As previously stated, this is not a mathematically correct 
method of taking centrifugal tension into account, but it 
is quite sufficiently accurate for all practical requirements. 
F rom the table it will be seen that at the lower speeds 
the power transmitted increases much more rapidly with 
an increase of speed than at the higher velocities. As the 
speed is increased beyond about 3,000 ft. per minute, 
however, the power transmitted increases much more 
slowly and between speeds o f about 3,000 and 5,500 ft. 
per minute no great difference exists. At speeds above 
5 ,500 ft. p er minute, the power transmitted rapidly falls 
off , and at 6,500 ft. it is less than at 2,000 ft. under the 
partic ular conditions assumed. 

U nder these circumstances it will be apparent that 
t h e rope speed adopted may be varied within.fairly wide 

limits to suit circumstances. The factors which usually 
decide the speed are the size of t he rope, the n umber of 

TABLE VI- HORSE POWER OF MANILLA ROPES. 

Velocity Nomina l Diameter of Rope in Inches. 
o f Rope. 
Fee t pe r I 

m in. } '.! I ¾ I ¾' .¾ ___ i _ _ r¼ r,¼' rYs 1_½ 1¾_ r¾' _ 2_ 

2 ,000 
2,100 

2,200 
2,300 
2 ,400 
2,500 
2,600 
2,700 
2, 800 
2 ,900 
3,000 
3,100 
3,200 
3,300 
3,400 
3,500 
3, 600 
3,700 
3,800 
3,900 
4,000 
4,100 
4,200 
4.300 
4,400 
4,500 
4,600 
4,700 
4, 800 
4 ,900 
5,000 
~ 100 
5 200 
5,300 
5,400 
5,500 
6.000 
6,500 

1

2.2 5 3.51 5.14 6.84 9 . 08 11.514 . 0 17. 0 20 . 323.827.536 .1 
2.353.675.27 7.15 9 .40 11.814.717. 8 21.124 .828. 8 37.6 
2.453. 825. 48 7.45 9.8012. 315.318.522.025.930. 039. 2 
2.553. 98 s. 71 7.75ro.2 12.815.919.322.926 .931.240.8 
2. 624.105. 89 7. 98 10.5 13.216.419.823.627.732.2 42.o 
2 . 70 4.21 6 .05 8 .21 IO. 8 l3.6 16. 8 20. 4 24. 3 28. 5 33· I 43.2 
2.78 4. 33 6.21 8 .4311.1 14,017.32r.025.029.3 34.0 44 . 4 
2. 854.456.39 8.671 1.4 14.417. 8 21.525. 6 30 .535.0 45.6 
2.944.5 916.591 8.9. 3 11.75 14.8 18.3 22.2 26.4 31.0 36.047.0 
3.004.686 .73 9.1312.0 15.118.722.727.031.6 36.8!48.o 
3.064.786. 8 7 9.32 12.3 15.419.123 . 227. 6 32.337.6 49. 1 
3.124. 877.01 9.50 12.5 15.719.523.628.233.038.3 50.o 
3.184.977.14 9 . 70 12.7 16.019.924.028. 7 33.739.051.o 
3.255.077.2 7 9 . 8913 . 0 16.3 20 .324. 529 . 234.339 .852. o 
3.30 5.157.3910.o 13.2 16.620.625.029.734.840.452. 8 
3.355.227.5010.2 13.4 16.9 20 . 9 25.330 .1 35 . 4 41.0 53. 6 
3.40 5.30 7. 6110.3 13.b_ 17.121.225.730.635.941.654 . 4 
3 · 44 5 • 36 7 • 70 IO· 4 I 3 · 7 l7. 3 2 I • 5 26. 0 30. 0 36. 3 42. I 5 5. 0 
3.46 5.40 7. 7b IO. 5 13. 8 17-4 21.6 26. 2 31. I 36.6 42.4 55.4 
3.495.457. 8110 .6 13-LJ 17.621. 8 26 .431.436. 9 42 . 755.8 
3.515.49 7.8b ro.6 q.o 17.721.926.531.637.143 . 056.1 
3.535.527.9210.7 14.1 17.822.026.731.837.343.2 56.4 

1

3.55 5.54 7.95 I0.8 l4.2• 17.9 22 -I 26.8 31.9 37.5 43.4 56 . 8 
3.5b 5.557.98110.8 q.-.i 17 .922 . 226.932.037.6 43. 656.9 
3. 57 5. 56 7.99 ro. 8 14 .2 1S.o 22.2 27.0!32. I 37.6 43. 6 57. 0 
3.56 5.557.96 10. 8 14.2 17.922.226.932 .037.6 43 . 556. 9 

1

3. 55 5. 54 7-95 10. 8 14· 2 I 7-9 22 · I 26. 8131 · 9 37· 5 43 · 4 56. 8 
3 .535.507. 9010.7 14.1 17. 82 2. 0 26. 6 31.7 37 .243.156.4 
3 · 5 I 5. 48 7. 86 lO. 7 l4. 0 l7. 7 2 I · 9 26. 5 3 I. 6 3 7. I 4 3 . 0 56 . 2 

1

3 · 49 5. 4 5 7 · 8 I IO. 6 13 • 9 I 7. 6 21 · 8 26 . 4 3 I. 4 3 6. 9 4 2. 7 5 5 . 8 
3.45 5.38 7.7310.5 13.8 17.421.526.131.036.442 . 255 . 2 
3 · 4 3 5 · 3 5 7 · 6 7 IO· 4 I 3 · 7 17 · 2 2 I · 3 2 5 · 9 30 • 8 36 • 2 4 I. 9 54. 8 
3.38 5. 26 7. 56 I0.2 13. 5 17.0 21-0 25. 5 30.4 35.6 41. 3 54. 0 
3 · 34 5. 20 7, 4 7 IO. I 13. 3 I 6. 8 20- 8 2 5. 2 30. 0 35. 2 40. 8 5 3 . 4 
3.28 5.11 7.34 9.95 13.1 16.5 20.4 24. 8 29 .4 34.6 40.1 52 .5 
3.21 5 . 00 7.20 9.75,12. 8 16.2 20 ,0 24.2 :28.9 33.9 39. 3 51.4 
2. 78 4. 33 6 . 21 8.43 II. I l4.0 17· 3 21. 0 25.0 29. 3 34 . 0 44.4 
2.173. 384. 85 6.601 8. 6 110.913.516.4119.522. 9 26.534 . 7 

revolutions per minute and the diameter of the smaller 
pulley. If, for example, it is required to drive a dy na mo 
at 450 revolutions per minute and t o use o ne a nd a 
quarter inch ropes for the purpose, the diameter o f th e 
dynamo pulley, for satisfactory working, shou ld not be 
less than thirty times the rope diameter or a b ou t t hirty
six inches, presuming cotton rope is used. For manilla 
forty rope diameter should be the minimum pulley d iam
eter employed. Taking a three foot pulley as above, we 
should have a rope speed of 4,240 ft. per m inute, a very 
suitable speed as seen from the table. If, furt her, it is 
assumed that we are dealing with an u nit of 200 H. P., 

ten one and a quarter inch ropes would fu lfill every re
quirement and give very satisfactory resul ts. If, o n the 
other hand, it is proposed to use larger ro pes-two inch 
for example- only four would be needed , if ru nning a t 
the same speed. But this would imply run ning two inch 
ropes over a three foot pulley, which m ea ns a rapid de
terioration of the rope, owing to bending over a pu lley 
very much too small in diameter. By t he t h irty rop e 
diameter rule, a five foot dynamo pulley would be req uired, 
and thus would entail a rope speed of over 7 ,000 ft. per 
minute, at which speed the ropes would t rans m it less than 
one-half the required power unless th e worki ng stress 
was materially exceeded. The s ize a n d speed of the rope 
therefore depend directly upon the nu mber of revolutions 
which the smaller pulley is required to m ake- a t least 
this is so until the revolutions of t he sma ller pulley are 
under 250 per minute fo r man illa a nd 3 00 per m inute for 
cotton. The largest sizes of rope advisable for any given 
number of revolu t ions of the small pulley a re given in 
Table VII, a rope speed of about 5,000 ft. per minute 
being taken as the maximum allowable and the pulleys 
being taker_ at thi r ty tim es the ro pe d ia meter for cot ton 
and forty tim es for manilla. 
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TABLE VII . 

MAXIMUM ROPE DIAM ETERS. 

Largest diam . of ii : Largest dia m. of 

No. of revolu- ro pe advisable . No. of re v-o lu- I rope advisable. 

tions of small Inches. t ions of small Inches. 

pulley per pulley per 
min. Manill a. Co tton . 

min, Manilla. Cotton . 

--- --- ---

250 2 .... .. .. 625 ¾' l 

2 j 5 l ]_:( .. .... . . 650 Ji l 

300 I !t 2 6i5 ]{ l 
8 

325 1½ 2 700 ;; ¼ X 

350 1¾ l }.{ 725 -~- ¼ 
375 l }.( 1ft 750 r, ¼ H Jr 
400 l }.( 1½ 775 

r, ¼ -" 
42 5 l 1/g 1½ 800 t ¾' 
450 l 1/s 1¾ 825 ;; ~.{ 1f 
475 l 1¾ 850 5 ¾' jf 

500 l 1¼ 875 r, ¾' Jr 

525 l I }.( 900 7i 5 
Jr 

550 ¼ 1½ 925 ½ 
_._ 

I 

H 

5 75 ¼ I 78 950 ½ " 1f 
600 ¾' l 1,000 y; ;; 

Jr 
I 

With a dyna m o speede~ sufficiently low to enable 
the larger ropes to b e used, t he most suita ble size is de
termined by other considerat io ns. In the independent 
rope transmission system- -with which we are at present 
chiefly concerned-a la rger number of small ropes entails 
the use of som ewhat w ider pu lleys on both e ngine and 
dynamo, while there are more splices to make and prob 
a bly a grea t er fricti o na l loss, due to th e differential driv
ing effect, to w hi ch reference will be h ereafter m a de. O n 
the other h a nd, it is possib le t o use pulleys of smalle r 
diameter, thus more than offsett ing t he cost of increasing 
the width. Mo reov er, sh ou ld a ny one of the ropes fail, 
the increase o f loa d upon t he others will only be slight. 
In practice one a nd a quarter inch ropes are found to 
give g ood satisfac t ion for driving dynam os o f moderate 
size when the conditio ns are favorab le to their use, but 
one inch ropes are also largely used. For larger units 
one and a half to o ne and th ree-quarters inch ropes are 
more g enerally ad opt ed, th e latter being the la rgest si ze 
which it is a d visaule t o use in any case. In mill driving 
practice at the present time, th ere is exhibi ted a notice
a ble tendency t oward s the use of sma ller ropes, and one 

FIG. 1. 

a nd five-eighths inch is no w probably the most usual si2e 
adopted, while a decade ago t wo inch was most favored. 

Pulley Diameter- Th e rules for the least pulley diame
ter given in t he fo regoing, viz., th ir ty rope diameters for 
co tton a nd fo rty rope diameters fo r manilla, ca nnot be 
disregard ed wit hou t impairing the durabi lity of the 
ro pe. If in a ny case the use of a sm alle r pu lley becomes 
im perati ve, t he load on the rope should be correspond
ingly reduced ; the use of" hard," or tig htly twisted rope 
sho uld in thi s case be carefu lly avoided . As in belt driv
ing, th e slack side of the rope should, if possible, a lways 
be up perm ost. With a fair leng th o f drive th e slack of 
of the rope wi ll increase the arc of contac t with both 
pu lleys, thus augmenting the resista nce to slipping, while 
necessi ta ting less ini tial tensio n a nd its corresponding 
disadvantages. If the slack side is below, the reve rse 
action takes p lace, each arc o f contac t being lessened a nd 
the risk o f s li pping correspondingly increased. For clyna-

mo d riving 1 0 per cent. sh ou ld be deducted from the 
power of th e ropes to allow fo r t his effect. 

L ength of Drive-I n mill d riving no d ifficul ty is usually 
experienced in obt ainin g an a mple length of d rive. but in 
the dynam o room eco no my o f space is usually a m uch 
more importa nt consi d eratio n. To ensure sati sfac tory 
results, the d is t ance between the cen ters o f th e driving 
and drive n sh a fts should not be less th a n one a nd a quar
t e r times the sum o f th e d iam eters of th e t wo pu lleys. 
Thus for pulleys o f t welve fee t a nd fo ur feet d iameters, 
respectively, the dis tance between the shaft centers should 
not be less th a n twen t y feet. This rule is a som ewh at 
elastic one, b ut for all o rd inary ra tios of pulley d iameters 
likely t o occu r in d ynamo d ri vi ng, it may be followed. As 
the diffe re nce in the diam et e rs of the p ulleys b ecom es less, 

the length of 
drive m a y be re
d uced if desired, 
but if the pul
leys di ffer grea tly 
in size a lesser 
length of drive 
tha n given by th e 
rul e should not 
be used unless the 
load on the ropes 

FIG 2. is corresponding
ly reduced. 

Pulley Grooves.-With regard to the pitch and angle 
of the pulley grooves, practice diffe rs to some ex tent. A 
groove angle of 45 degs. may, ho wever, be relied upon 
to give good results, a nd is tha t most commonly em
ployed. More obtuse angles have been tried, and they, 
no doubt, diminish the wear of the rope, o wing to the 
consequent reducti on of the wedging action , but this also 
implies loss of driving power, a nd a tendency for slipping 
to occur in the grooves, th us possibly doing m ore harm to 
the rope than would result from the employment of the 
more acute groove. Under otherwise similar conditions 
the power transmitted should be less with grooves with 
an angle of 60 <legs., as sometimes advocated ; for if the 
sa m e power is transmitted it will be at the expense of 
increased back tension, strain on the b earings and fric
itonai and other losses. \Vith grooves so acute as 30 
degs., on the other hand, the wed g ing of the rope into the 
groove, and consequently the 
power absorbed in releasing it 
is verv much increased. With 
the ima ller si zes of cotton 
rope, such as used for driving 
traveling cranes, this angle ha~ 
frequently b een used ; but from 
the experience gained it i~ 
found that it considerably 
shortens the life of the rope. 
It is not t o be recommended 
for dynamo driving, and for 
m a nilla rope it should certain
ly not be used. 

There is some difference in 
the pitch and also in the FI G. 3, 
other proportio ns of pulley 
grooves ad o pted by va rious makers of rope driving plant, 
but the dimensions g iven in T a ble VII I, which have been 
calculated by formul re esta bli shed by the wri ter, may be 
ta ken as represe ntative of t he best lead ing practice. 

To accurately turn a set o f pulley grooves to the 
form show n in F ig. 1. is a som ewhat costly process, and 
this has led t o th e use o f p la in o r fl angeless grooves, as 
shown in Fig . 2. T he p itch a nd most of the other pro
portions u sed fo r F ig . 1, a re applicable to this form of 
groove. T he chie f ob jection to t his form is that the rope 
ha s a t endency to leave the groove if the speed is high 
and a rap id fl uctua tio n of load occurs. Some m ake rs go 
to the o ther ex trem e a nd a d opt a groove such as is shown 
in F ig. 3. They are, ho wever, now seldom met wit h ; they 
are expensi ve in the fi rs t place, and experience has co ncl u 
sively d e mo nstrated t hat there is no r isk of t he rope leav
ing the p ull ey wit h the ord inary depth of groove, as in 
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F ig. 1. A liberal clearance should be a llowed on each side 
of the pulleys- fou r or five rope d iameters at least- in 
order that t he ropes may be readily removed or replaced 
without being da maged. 

TABLE VIII. 

DIMENSIONS OF ROPE PULLEY GROOVES, 

D ia meter I I o f p D R w T Q V s N 
Ro pe = d . I 

--- - ----- - - - - - ~ 1in~--in . in. in. in. in . in. in . 
½ ¼ J( -f6 H 5 ¼ ! 6 ½ Tif 
¾ 1-/-tr ¾ ¼ ¾ 5 -llf ¾ 5 

Tif T1f 
¼ I -f\J- I :l':r l¾ ¾ ¾ ¼ ¾ 
¾ ry51f I -fir f<f 1 / 1r -is 1/s ¼ ¾ 

I 1 ½ I 1/g 1/g 1-fs ½ 7 
T°1f I :> 

I 

T6 
~ 1¼ l }'S I ½ f 6 I 1/g 9 7 

lir 1 ¼ Ts Tif 
II I:4 rH rH H r-?6 ¾ ½ 1/g I _¼ 

I 1/g 2 I ys ½ I ·r'tr 1 1 9 ilf l ¾ z I Til Tif 
1½ 2¼ 2 ·A I f¼ ¾ 1~6 T

7
6 I ~2 

I }'S 2_¼ 2¼ }'S I f¾ 18 ¾ i ir I } Til 
I H 2½ 2¾ n 2 ¾ ¾ .½ I¾ 
2 2¼ 2¾ ¾ 2 ft I ¾ 9 2 T if 

Small wheels, with few grooves, have usually a p lain 
inner rim surface, as shown in Fig. 1, bu t with large r and 
wider wheels the rim may be corrugated , as indicated by 
the dotted lines in the figure. This plan adds somewhat 
to the first cost of the pulleys, bu t it freq uently lessens 
the weight to a very material exten t. It is of the utmost 
importance that all the grooves are of precisely the same 
diameter; that they are of exactly similar shape a nd ca:e
fu lly finished, so that the surface will not unnecessa rily 
abrade the rope. The latter should never be allo wed to 
touch the bottom of the groove; and fi nally, only the 
co r rect size of rope, for which the grooves are in tended, 
should be used. It might be thought u nnecessa ry to 
make this remark, but the writer has fou nd on more than 
one occasion trouble arising from ropes being used in 
g rooves which were intended for smalle r sizes. 

( To be Continued.) 

l\leeting of the Tramways Insti tute of Great 
l.h-ita in and Ire land. 

A meeting of the Tramways I nstitute of Great B ritain and Ireland 
was held at Holborn Restaurant, High Holborn , London , on July 5, 
for the election of offi ce rs and other business. The meeting was well 
a ttended, and Mr. Carruthers-Wain, the former president , was re
elected to that office . J . G. B. Elliot, secretary for the last yea r , was 
a lso re-elected. The annual dinner of the Institute was held a t Holborn 
Restaurant a t 7 P. M. , and on July, 6, a visit was made to the Croydon 
tramways to inspect the Li.ihrig gas motor. . . 

Tho principal paper was read by T. Arnull, C . E., of the B1rmmg
ham tramwa ys, and was on " Permanent Way Repai rs. " It was in 
part as foll ows: 

Tramw a y Permanent Way. 
BY T. A RNULL, Assoc. M. I. C. E . 

It has been just two years ago since I had the honor of read ing a 
paper on this subject befo re the Institute. I n that paper* was given 
some account of the three varieties of rail tha t had been used on the 
Birmingham tramways, and of the effect of wear and tear upon them. 
The present short paper may be considered as a continuation of the 
former one, its object being principally to deal with a few of the points 
too lig htly passed ov7r on ~revious occasi~n~. . . . 

Discussion of this subJect naturally d1v1des Itself mto a considera
tion of the rails on the one hand , a nd, on the o ther , a consideration of 
the joints. As to the rails, I exhibited several sections that had been 
taken from worn rails, showing the effects of wear and tear upon them; 
the conclusion suggested was tha t a rail was worn out and req~ireci 
replacing on a Hraight li ne of t ramway af~er the passa~e ove~ 1t of 
about 750,000 steam cars. After two yea rs further ex.renence m the 
matter I am inclined to think th is number rather too high, and that the 
rails should be renewed after a traffic of about 700,000 cars. No hard and 
fast line can be drawn as the rails vary in hard ness. If the rails are on 
a curve the wear is, of course, greater, and proportionately in some way 
to the degree of curvature. On a curve of 40 degs. radius the rail has 
often to be renewed before it has ca rried the traffic of 250,000 cars. 
O n the sharp curves we a lso have a rapid wearing away of the sides of 
the groove, which, of course, reduces in some degree the upper surface 
available for withstanding the wear. 

Another influential fac to r in the life of a rail is the state of the 
road in which it is laid. If the road has macadamized margins there 
will always be a supply of grinding materi a l in the shape of dust for 

---;;i,ubltshed ln the S TREET RAILWAY JOURNAL tor August , 1892. 

spreading over the surface of the rail : in dry , dusty weather thi s sup
ply will be increased, and the destruction of the rails co rrespondingly 
assisted; where the road is paved a ll across a nd the dust reduced to a 
minimum, we have these conditions at their besl. I know of a case 
now near Birmingham where the g ranite margin to the tramway is 
only seven inches wide; the line has been in use about nine and a half 
years and has had over it about 300,000 cars, and the outer rails are 
quite worn out; the inner rails a re in a much better condition because 
being further from the macadam margin they have kept cleaner. 
Inside the city boundary the granite margin has always been twenty
five inches wide, and a couple of years ago the street was paved all 
across. I expect the effect of this to be that we shall be a ble to get a 
life of 500,0 00 or 600,000 cars out of the rails, though they came from 
the same works and were laid at the same time as the rails which have 
been worn out by 300,0 00 cars. 

There is a rather awkward question arises here, viz. , When is a 
ra il worn out? A rail has two functi ons to perform: The one is to 
carry the tram cars in the same way as a railway rail carries its traffic; 
the o ther is to form part of the surface of a road made for ordinary 
vehicles. In many cases the trouble does not arise from the wearing 
away of the tram of the rail, but from the part that does not wear away. 
All the danger arises from the projecting flange of the groove. On a 
horse line this trouble does not arise, since the ordinary traffic (and the 
effects of corrosion perhaps assisting) causes the projecting flange to 
wear a way about as fast as the head which carries the load. On a steam 
tramway the case is different, a nd on tramways where the excessive 
traffi c of the Biimingham lines has to be contended with the case is 
altogether different. Here the wear and tear on the head is so rapid 
thac the corrosion has no cha nce, and the number of cars is so great 
that the ordinary traffic is in a g reat degree driven off the lines, so that 
this a lso has no chance to wear d o wn the flange and assist in keeping 
it level with the top of the rail. 

It is fac ts like these which bring into prominent relief the enor
mous advantages we should have in Birmingha m by the adoption of a 
rail with a centra l g roo ve , such as the Liverpool rail. Twelve years 
or so ago, when the Birmingha m corporation was g oing to commence 
the construction of an ex tensive system of tramways, there was a des, 
perate a ttempt made to induce it to ad opt this rail; the Board of 
T rade held an enquiry a t the Council H ouse , but the corporation had 
had enough of co mpou nd rails, and insisted upon using the girder sec
t ion, shown in Fig. 1, in spite of the adva ntages which the central 
groove offered. Subsequent experience has fully justified the decision 

FIG. 1. FI G. 2. 

then arri ved a t, seeing tha t the central groove then meant a compound 
rail , which compound rail was certainly unsui table for the steam trac
tion that was going to be used on the tramways. I know of but one 
case where the Liverpool rail was used on steam tramways, and that 
was the line from Dudley t o Wolverhampton. Looking at the ques
tion solely from the point of view of the public interests, I am strongly 
of opinion that the girder rail, similar to tha t now in use in Birming
ham, but with a central groove, is the only form of rail which is suitable 
for use on a steam tramway in a public street. 

To turn now to the question of joints , it may be remembered that 
in my former paper I described .t":o or three forms of jo_ints,. of which 
trial had been made. The ongmal form, as shown tn Fig. 1, was 
painfully wanting in all elements of permanence. Assisted by _a sole
plate it was vastly improved, but still a long way from perfecuon. I 
also described a form of cast iron fishplates (Fig. 2), so designed as to 
largely increase the area available for wear on the top and bottom of 
the plates. At the date of that paper they had had over them about 
250,000 cars, and were still in a fairly satisfactory condition; when the 
traffic had reached about 500,000 cars, however, they began to 
get very troublesome; their tops, which were brought up levei with the 
surface of the rail, did not wear down with it, so that in passing, the 
load of an engine was often brought directly to bear upon them, and 
some of them were broken. The general conclusion arrived at was 
that they formed a very good joint, and, with, a s?leplate, the best v-:e 
had ever tried. They were, however, expensive tn first cost, and did 
not last as long as the rail, and ·were therefore unsatisfactory. An 
obvious improvement was before us, either to make them of cast steel, 
or of malleable cast iron, but this would have largely increased the 
cost , and so the suggested improvements were not adopted. Their 
excessive rigidity was another objection, we could not bend them on a 
curve, and -6pecial curved castings meant more expense and trouble 
than could have been undertaken. 

It is of course, common knowledge to all using girder rails, that 
tl::e joint' always works loose. Now, if the joint in a rail were a pe~
manently supported point; it is not easy to see how the tendency for It 
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to work loose can arise. Since it does work loose, it is quite certain 
that if it be properly supported in the first instance, it does not re
main so. If it is not supported it then has to act in some sort of a 
way under the passing traffic as a girder, the bearing places of which 
are irregular and shifting points at unknown distances from the actual 
joint. The problem awaiting solution is, therefore, altogether differ
ent from that of designing a joint in an ordinary girder. It differs 
from an ordinary girder in many ways. Its points of support, besides 
being irregular and shifting, will not in general be symmetrically ar
ranged; its actual bearing points being perhaps usually on different 
sides of the flange on opposite sides of the joint. The consequence of 
this is important; the passing loads, besides producing a bending 
action, cause also a twisting or rocking action, which perhaps has the 
most powerful influence in pulling the joint to pieces. 

It may be, therefore, safely concluded that no form of joint is 
likely to give permanent satisfaction unless these various disintegrat
ing actions are properly resisted; the twisting and racking tendency 
as well as the bending. The most hopeful joint I have yet seen is one 
having the fishplates two feet long and seven-eighths of an inch thick, 
with a thinner horizontal projection to clip the bottom flange of the 
rail; underneath is a sole plate half an inch thick. There are, of 
course, six bolts through the web of the rail and four on each side 
through the horizontal flanges of the rail, and through both sole plate 
and horizontal flanges of the fishplates also. We only commenced 
laying these joints at the beginning of the present year, and it is yet too 
soon to report upon their merits. Considering our section of rail, 
however, it appears to be a joint well adapted to withstand vertical 
flexure, and also that twisting, racking action which is caused by 
unsymmetrical bearing joints, and w1lich I believe to be even more 
influential in pulling a joint to pieces than the plain bending action. 

Other papers read were "Ardagh's Prismatic Wood Paving Block 
for Roadways," by John Millington; "Patent Food for Horses," by 
F. Stiel: "Shoeing and the Proper Treatment of the Horse's Feet," 
by Charles Sheather, F. R. C. V. S.; "The Soulerin Brake," by Lu
gien Serrailier; " Ball Bearing for Tram Cars without Lubricants," by 
F. Purdon, C. E. 

Statistics of' Railways in the United States. 

The Sixth Statistical Report of the Interstate Commerce Commis
sion has just been submitted, and contains the following facts : 

The total mileage of railways in the United States on June 30, 
1893, was 176,461.07, being an increase during the year of 4,897.55 
miles. The corresponding increase during the previous year was 
3,160.78, from which it appears that there was some revival in railway 
construction during the year covered by the report. The tendency 
toward some form of consolidation during the year has been quite 
marked. A classification of railways according to length of line 
operated shows that there are 42 companies in the United States having 
a mileage of 98,385.54, being equal to 55. 78 per cent. of the total mile
age of the country. Twenty-six other roads control 11.20 per cent of 
total 111ileage, from which it appears that 68 companies controlled 76.98 
per cent of the total railway mileage. The total number of employes 
in the service of railways on June 30, 1893, was 873,602, being an in· 
crease of 52,187. 

The aggregate of property properly classified as railway capital 
was on June 30, 1893, $10,506,235,410, equal to $63,421 per mile of 
line. The amount of stock outstanding was $4,668,935,418, of which 
$3,982,009,602 was common stock, and $686,925,816 preferred. The 
amount of stock paying no dividends during the year was $2,859,334,-
572, being 61.24 per cent. of the total stock outstanding. Of stocks 
paying dividends, 5.25 per cent. of the aggregate stock paid from 4 to 
5 per cent., 1 I. 62 per cent. paid from 5 to 6 per cent., 5. 24 per cent. 
paid from 6 to 7 per cent., and 5.33 per cent. paid from 7 to 8 per 
cent. The total dividends paid was $100,929,885. The amount of 
mortgage bonds paying no interest was $492,276,999, or 10.93 per 
cent. of the total of mortgage bonds, and the amount of income bonds 
paying no interest was $204,864,269, or 82. 56 per cent. of the t otal of 
income bonds. 

The total number of passengers carried during the year ending 
June 30, 1893, was 593,560 ,612. Passenger mileage during the same 
year was 14,229,101.084. The-> average journey per passenger was 
23.97 miles. The number of tons of freight reported by the railways 
for the year was 745,119,482. Ton mileage was 93 ,588,111,833. 
The average number of tons in a train was 183.97, and the average 
haul per ton for the entire country was 125.60 miles. Passenger train 
mileage was 375,618 ,770, and freight train mileage 508, 719,506, 

The number of railway employes killed during the yea r was 2,727, 
and injured 31,729. The number of passengers killed during the year 
was 299, and injured 3,229. One passenger was killed for each 
1,985,153 passengers carried, or for each 47,588,966 passenger miles 
accomplished, and one passenger injured for each 183,822 passengers 
carried, or for each 4,406,659 passenger miles accomplished. 

THERE were filed, at Trenton, N. J., on July 13, articles of incor
poration of a large electric railway corporation, having for its object 
the connection of New York and New Jersey by electric railways. The 
capital stock is $10,000,000. This enterprise is to be managed by two 
corporations, the Central Jersey Traction Company, with a capital of 
$500,000, and headquarters at No. 2 Wa ll Street, New York, a nd the 
New York & Philadelphia Traction Company, with a capital of $10,-
000,000, and general offic es a t Trenton, N. J. The officers and directors 
of the first named company are : President, Frank A . McGowan; vice
president, ex-Sheriff E. W Hime, of Newark; secretary , J. H. Bald 
win, of Newark; treasurer, J. H. Darrall, of Trenton. 

Correspondence. 
Communications on all subjects or Interest to street railway managers are 

sollclted. Names of correspondent'! may be withheld from publication 1t de
sired, but must be known to the editors. The correspondent alone ts responsl• 
ble tor hts statements and optntons, not the editors. 

Bursting Flywheels. 

EDITORS STREET RAILWAY JouRNAL : 

The bursting of large flywheels in electric tramway 
power stations, is becoming frequent enough to deserve 
more than a passing thought from the officials of these 
companies. Those who have been through an unpleas
ant and expensive experience, such as the flywheel accident 
at Ben Venue power station, Pittsburgh, on April 19 
last, and described in your last issue, would probably 
prefer taking chances with having the building struck by 
lightning or by a cyclone, the next time their "turn" 
comes; because they would have knowledge of an ap
proaching storm some seconds, if not minutes, before the 
"performance" begins, and they could possibly take some 
precautions. 

In most all, if not all such cases, the history of the 
circumstances attending the accident shows that the en
gine received an overload or was relieved of its load, 
more or less suddenly and unexpectedly, from short cir
cuit or an open circuit. If it is a short circuit, the dyna
mo pulley or the belt or both give way and do some 
damage. The engine starts to race, and the flywheel 
"does the rest." If it is an open circuit, the racing is 
apt to begin then and there, and the flywheel then does it 
all. It is said that lightning will not strike twice in the 
same place; but this accident may occur any number of 
times in the same station. The question is, as the station 
is or can be protected against lightning can it not also be 
protected against something equally bad, if not worse? I 
think it can. 

In various articles which I have contribu ted to this 
journal, and also in my paper read at Milwaukee, last 
October, on the use of storage batteries in connection · 
with tramway power stations, I have tried to point out 
that their use would increase the efficiency of the power 
plant, and reduce the cost of power production, by equal
izing and steadying the load, or in o ther words by mak
ing it practically constant independently of the rate of 
consumption on the trolley line. 

I now wish to point out that the storage battery is 
the best possible preventive of flywheel accidents. With 
such an arrangement racing is impossible. The 450 H. P. 
engine at the Ben Venue station would then have de
veloped 450 H. P. and no more, even though the short ci r
cuit raised the current to a load of 1,000 H. P. or more, 
and it would probably not have reached 500 H. P. even if 
the circuit had been suddenly broken, and the engine had 
started to " race," for the battery would have absorbed the 
surplus the instant the outside load began to diminish. 
There would have been no occasion to strain the dyna
mo pulley, or to break the belt; and the accident would not 
have happened. 

The great obstacle and obiection that storage batteries 
have had to contend with has been their heavy deprecia
tion. But the cost o f the "depreciation" which a burst
ing flywheel can cause inside of a few seconds will pay 
for the depreciation of the storage battery for several 
years. It would sometimes pay for a new battery besides. 

The storage battery, costly as it may seem to be, is 
the best and cheapest preventive known, in the present 
state of the art, not only for bursting flywheels , but for 
"breakdowns" generally, in tramway power stations. It 
will b e recognized and adopted as such in due time. 
However, it will probably take a few more flywh eel acci
dents and dozens of" breakdowns" to ma ke the tramway 
engineers realize that this is so. 

C. 0. MAILLOUX. 

THE Union Depot Railway Company, of St. Louis, 
has just completed the construction of ten miles of new 
track, the entire construction of wh ich occupied but six 
weeks. This is a remarkable record. 
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The Outlook for a Large Attendance from the 
South at the Atlanta Convention is very flattering. We 
have the personal assurance from the representatives of 
all the street railways except two that we have visited in 
Southern cities, that their roads will be represented at 
the convention. The trip to the convention, from pres
ent indications, will be an enjoyable one. As announced 
elsewhere in our columns, arrangements have been made 
to run a special train from New York City to Atlanta for 
the convenience and comfort of the Northern delegates 
who desire to avail themselves of its advantages. The 
trip as planned will be through the finest scenery in the 
South as well as through the most historic and prosper
ous sections of the Southern country. This arrangement 
will be appreciated by those who intend to be present at 
the convention, many of whom are already planning for a 
pleasant October trip. 

"I Always Get Valuable Suggestions when I 
talk with you," said one of the most progressive superin
tendents recently to another equally progressive, whom 
he was entertaining. "And I was just thinking the same 
of you," said his guest. As we have often said, there is 
no way of adding to one's stock of practical information 
about his particular calling so efficient as personal inter
course with others who are working along the same lines. 
He becomes the best superintendent who visits the street 
railways of other cities or entertains the representatives 
of other lines who visit him. Next to a personal visit of 
this kind, the convention of the American Street Railway 
Association offers the best opportunity for a personal ex
change of views on street railway subjects, and any person 
who attends the Atlanta convention may be absolutely 
sure that he will gain valuable suggestions from his con-

ve rsation with other delegates, as well as from the p1 o
ceedi ngs. 

The Question of Fire Insurance is an important 
one in street railway practice. \Vith the general intro
duction of electric lighting from central power stations, 
the subject of electrical risks was carefully considered by 
the leading fire insurance companies, most of whom were 
disposed to take a liberal view of the matter. As a re
sult many of the early lighting and street railway power 
stations were insured at a comparatively low figure. 
During the last few years, however, and esrecially during 
the last year, conditions have changed materially. Sev
eral disastrous fires, which have occurred, have been 
made the excuse for the adoption of an entirely different 
policy in respect to electrical stations and electric railway 
property generally. Rates have been arbitrarily raised 
in all sections of the country, and on all classes of rail
way buildings and property until now they have reached 
an almost prohibitive price. The builders of well con
structed stations have been obliged to suffer for the faults 
of some of the early builders, and at present the most 
carefully built and designed plants seem to carry no rec
ommenda tion to the underwriters for their safety against 
fire. A case to the point, of which there are many, is that 
of a street railway company in one of the central Western 
cities which has, besides a well constructed station, its 
own water supply and engineers and firemen on duty 
every hour of the twenty-four, with steam up to run the 
pumps should it be necessary. Notwithstanding these 
facts and that insurance has been carried for many years 
without loss, the rate on this station has just been 
doubled without evidence of any special reason. It would 
seem as if there were sufficient valuable property belonging 
to street railway companies in all sections of the country, 
to warrant some insurance company in making a specialty 
of taking such risks. If not there should certainly be some 
concerted action on the part of the rail way companies, 
looking toward some organization which should protect 
them for a reasonable figure against possible loss by fire. 

The Great Railroad Strike, into which at one 
time it seemed as if the street railway employes in Chicago 
would be drawn, is over, but it has left its lessons. These, 
if learned and acted upon, will be worth more to this 
country than the entire loss and damage to business oc
casioned by the strike, vast though it has been, and 
amounting as it has to millions of dollars. The strike 
has shown that transportation has become an integral 
part of our social and economic system, and that any 
serious interference with its free exercise would soon have 
the effect of producing business chaos. Transportation, 
both urban and interurban, has become in our present 
complex social order almost, if not quite as much of a 
necessity to individuals as food, clothing or the mainte
nance of peace and order by the process of law. One hun
dred years ago the cessation for a few days of communi
cation between New York and Boston, or the withdrawal 
from service of the public conveyances within the limits 
of a city like New York would not have occasioned much 
inconvenience. To·day, the stoppage of all surface and 
elevated methods of transit in any large city would para
lyze business. In other words, such quasi-public functions 
as are exercised by our street railway companies or steam 
railway companies, and upon the proper exercise of 
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which the prosperity of such a large proportion of our 
community depends, should not be dependent upon the 
action of irresponsible individuals. That there are or are 
not differences of opinion as to details of operation be
tween the owners and employes of such enterprises, or the 
amount of wages paid to secure their continuance, con
cerns the public only in a very indirect way, and if any 
employe has been wronged, the law courts off er means of 
satisfaction. But for either owner or employes to attempt 
to coerce the other by stopping traffic, and thus inflict 
greater los<; on others who are in no way connected with 
the dispute, is like mutiny at sea by which the safety of 
passengers is imperiled, or a strike of the police force 
of a city, through which protection to lives and property 
would be withdrawn. Any limitation of the privilege of 
employes to stop work at their option may seem to some 
inconsistent with the American idea of individual liberty, 
but it is a question whether, on the contrary, the liberty of 
others, i. e., their privilege to use certain created avenues 
of communication, be not more imperiled. We are familiar 
with the extension of the right of enforced obedience under 
certain conditions, from military life to the field of private 
enterprise as on shipboard. And so long as under present 
social conditions it should seem desirable to continue the 
use of private for municipal or governmental direction in 
the transportation business, it is a question whether some 
similar safeguard should not be adopted to insure its 
faithful execution. 

Franchise Valuations are subjects which seem to 
be foremost in the minds of mayors and other officials in 
most of our large cities at the present time, especially 
where arrangements are being made for equipping the 
remaining horse car lines for mechanical traction or for 
making extensions to existing lines. If it is right and 
desirable that street railway companies should pay into a 
city treasury certain sums as compensation for the use of 
streets, or for the supposed value of a franchise, then such 
action on the part of city officials as will defend the rights 
of the city and produce a revenue from this source is to 
be commended in every quarter, and if it is right in one 
city, it is right in all, and a standard of taxation for this 
purpose should be established in every locality. If the 
practice is wrong and unjust, it is wrong everywhere, 
and a united effort should be made in every quarter to 
have the injustice righted. It is held by street railway 
companies, and justly we think, that the service rendered 
by an operating company is in all cases sufficient compen
sation for the use of streets, and that no money returns 
should be demanded other than the ordinary real estate 
taxes, and possibly a small car license, the same as may be 
imposed on other vehicles employed in passenger trans
portation, or it may not be unreasonable to require that 
an operating company keep the streets between the tracks 
and rails in repair. But beyond this limit, there can be 
no justifiable reasons for demanding greater compensa
tion, and if it is required, it will work to the detriment of 
the service and to the injury of the public, who are sup
posed to be benefited by the revenue. In certain cases, it 
will doubtless benefit officials or political parties, but this 
is the only class that can possibly be a gainer. An argu
ment in favor of taxing street railway corporations is de
rived from the fact that street railways, after being oper
ated for a period of years, som etimes change hands, and 
the original owners receive what is claimed to be a very 
large sum above the first cost of the plant, or for what 

may be t e r med its earning power. In cases of this ki nd, 
the city can have no more righ t to claim a portion of 
such increa sed valuation than it could for a portion re
ceived for t he sale of a va luable corner lot, which for
merly may have been the property o f the city. When 
the lot was sold , the city dou bt less received whatever it 
was worth, and if it was bought as a speculation by the 
holder, he is clearly entitled to all the increase over the 
original cost . The same is t rue of street railway fran
chises. New c ities are frequen tly a nxious to have street 
railways established, a nd offer very liberal inducements 
for capital t o undertake their const ruction and operation. 
Property h olders not infrequently pay a bonus to the op
erating company to induce the bui lding of a line along 
certain stree ts. The same th ing may be true of suburban 
districts in olde r cities. The corporation undertaking 
the construction of a line ta kes it s chances as to the growth 
or decadence of the c ity. If a city should deteriorate, 
the authorities would neve r think of paying anything to 
the contracting compa nies, n o matter how m uch may 
have been lost, neither d oes it feel obliged to help the 
company, though it may struggle fo r years to g et earn
ing power; and clearly the city h as n o m o re claim on the 
increased valuation of the line than it coul d have upo n 
the increased valuation of private p roperty. As a g eneral 
thing the money received for the sale o f a street rai lway 
by the individual owners is expended in th e city in othe r 
business lines, either in the erection o f business b locks, 
dwellings, or in manufacturing or business enterprises, so 
that really the city does derive benefit fro m the sal e and 
in a more direct way than if certain amounts were pa id 
annually into the city treasury, and were disb ursed by 
the representatives of political parties. A case in po int is 
that of a large city where the question of g rantin g an ex
tension of franchise, and the introduction of electric trac
tion were being considered. The m ayor insisted u pon 
the insertion of burdensome conditions in the fra nch ise 
which the company refused to accept : and in a personal 
appeal made to him by the representatives of the com
pany, he stated that he did not care a blank wh eth er the 
city received any returns for the franchise or not. bu t 
that he was working in the interests of his party, which 
required a certain amount of mon ey, and that he should 
insist upon the conditions. 

* * * 
Another reason given for placing a price upon a fran

chise grows out of the fact that com peting co m panies in 
asking for franchises, offer to p ay a certain sum on the 
gross receipts, or a stated sum in case they can secure 
the franchise. This is often done by persons w ith the 
hope of inducing their com petitors to buy out the fran
chise after it is obtained, un der fea r of ruinous competi
tion to both, or with the expectat ion of floating the se
curities that may be issued on the new concessions, and 
then getting out witho u t any expectation that the road 
can ever be operated with a ny financial success. Or the 
bidders may agree t o the conditions with the hope of 
some way avoidin g the payment of the amou nts named 
in the fra nchise. There are doubtless lines operating in 
certain cities wh ich enjoy a liberal patronage, and which 
could well afford t o pay a portion of their receipts into 
the city t reasury, but such lines are usually a part of an 
ex tensive system whic h, as a whole, is operated at a loss 
or with a very lim ited incom e, and where the receipts of 
the fav ored lin e must apply towards the expe nse of oper-



THE STREET RAILWAY JOURNAL. [VoL. X. No. 8. 

ating the other lines. A case in poi nt is that of one of 
t he largest, and what is considered as one of the best pay
ing st reet rail way propositions in the country, in which 
twenty-nine separate lines are operated. Four of these 
pay a good return all t he year. F ourteen of them pay 
expenses only during six months of the year. Three or 
four pay expenses fo r nine months in the year. T he 
others are operated at a loss d uring the entire year, a n d 
we know from personal observation that the securit ies of 
the company and the divid ends are kept up by t he prac
tice of the most r igid eco nomy in a ll the depa rtments. 

* * * * 
It is a recognized fac t , by all those who have given 

the subject care fu l thought and are unbiased in thei r 
opin ions, t hat t he interests of the local authorities, the 
patrons of a stree t railway line, and the m a nage rs are 
one, and that a ny u ndue advantage take n by one class 
agains t a not her results in a direct injury to each of the 
others. If a tax is demanded, then the o perating com
pan y m ust necessa rily economize in some way to meet it. 
The wages of employes must be reduced, and ke pt at a 
mini m um. W hat m ay be te rmed t he luxuries of traffic 
canno t be provid ed , for the sum that would go to giving 
a g ilt edg ed service would be dissipa ted in other d irec
t ions. L ess expensive a nd luxurious cars will necessarily 
be provided, a less number of cars employed, a nd it will 
be im possible to keep t he equipment up to a healthy 
a nd first class condition. Eve n if expenses can be m et, 
a nd a sm a ll dividend rendered on t he investment, there 
will no t usua lly be sufficient net income to p rovide a sink
ing fu nd with wh ich to re ne w the track a n d eq uipments 
when worn o ut. Again, bu rdensom e co nditions are th ings 
t ha t tend to render the securities unce rta in, prevent the 
in vestme nt of capital in t his particu lar in d ustry, and work 
to the g reat injury o f the b usiness a t la rge. U nfai r treat
m ent of capital a lways reacts upon the sec t io n where it is 
practised. A feeling of d ist rust o nce awake ned, such in
vestments, not only in railway, bu t other lines, as can be 
withd rawn will be transferred to ot her points, a nd it will 
be very difficult to attract new investo rs. 

* * * * 
On the other hand, par ticularly in a growing city, 

everything should be done to render street railway securi
t ies a favorite investment fo r capi tal ists. They sho uld be 
issued for a long period, and not subject to d ep reciat io n 
by unfair o r unjust legislation. Vast amounts of prop
erty, many m illions, have been invested in this industry 
under the inducem ents of liberal franchises, with a lmost 
equally large investments in man ufacturing esta blish
ments (car works, for ins tance), and in many and various 
interests connected with a nd dependen t on the street rail
way business, a nd it cannot be expected that investors 
will willingly consent to a ny measures d estructive or t hrea t
ening to such investments. T he dut y of city offici als at the 
present time would seem to be to preserve, not to d estroy 
this comparatively you ng industry. They should allow it 
to maintain the position it has assumed, and encourage 
its development. The cred ulity of the public has been 
put to ·its extreme capacity of fa lse impression relative to 
its conduct in this particular, bu t if the benefits which a 
street railway confers upon a ci ty were carefully con
sidered by those who are clamoring fo r excessive taxation, 
they would discover that they could not bestow upon this 
industry too great a degree of protection. Street rail
ways give increased value to real estate bordering the 

routes, a nd especially to suburban property. This in
creased valuation results in an increased tax assessment, 
so that the city receives, because of the street railway, a 
very large increase from tax returns, while the individual 
owners of property are enriched to an amount beyond 
estimate. In fact, a large city can only exist in this 
country because of street railways, as they have a very 
d ecided influence on the social conditions of the people. 
Because of rapid transit facilities, wage earners and 
peo ole of moderate means are able to own their own 
homes, or to obtain cheap rent in the outlying districts, 
where they can live under healthful conditions. The 
street railways prevent the Continental practice ~f people 
herding together in cramped tenements, where they are 
subject to unwholesome physical and moral conditions, 
owing to the vitiating influence of city air and life, so that 
the influence of the street railway as a factor in the social 
and moral conditions of the people cannot be estimated. 
The business gives employment, with good wages, to a 
large number of people embraced in the class of unskiiled 
laborers, and furnishes cheap, safe and rapid communica
tion for all parties between all sections of a city. The 
fear on the pa rt of city officials that unless they exer
cise strict police authority over street railway companies, 
the service will be inferior, is not justified by experience. 
S treet railway managers generally agree that in order to 
induce traffic they must provide rapid and safe service, 
and their cars must be reasonably clean, and their em
ployes polite and attentive; in other words, that they 
must do everything to induce patronage, and this can 
only be secured by catering to the demands and con
venience of the traveling public. 

* * * * 
The saving in operating expenses by the introduction 

of mechanical traction over that of animal power is not 
as la rge as people generally suppose, but mechanical trac
tion is a necessity of modern life, and notwithstanding the 
large increase in the cost of first equipment and in oper
ating expenses, it is demanded and must be provided. 
The h istory of many roads shows that the equipment, 
including roadbed and rolling stock and motors has failed 
m uch quicke r than was supposed, requiring new equip
ments which have cost large sums, and in the case of 
electric traction at least no one can yet predict what the 
life of a pla nt may be, so that in no case can an operating 
company feel justified in offering to pay the assessments 
noted above; for in addition to the wear and tear of the 
service the best managed roads are subject to accidents 
and damage by fire or flood, and sometimes by the law
less acts of strikers. Provision must in all cases be made 
for settling accident cases, and since in the present state 
of the jury system of our country street railway corpora
tions seldom get justice in the matter of settling acci
dent cases, it is not safe to operate without a large fund 
to meet such demands. In any event the managers of a 
street railway must first protect the moneyed investors,and 
if there is to be extra economy in any direction it will, as 
noted above, be in the reduction of wages or in directions 
that will work to the injury of the patrons, so that we are 
of the opinion that if th~ people of the city would study 
carefully the street railway business from the operator's 
standpoint, and inform themselves regarding its dangers 
and difficulties, they would come to recognize the benefits 
they are receiving from the service, and would in no case 
demand from the corporations a compensation for the 
use of streets. 
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EDITORIAL CORRESPONDENCE. 

DA YTON, I NDIA NAPOLIS, CHI CAGO, BUFFALO. 

Dayton, 0. 

HIS is a very pretty city, 
and is known as the 
"Gem City of the 
West." Its people are 
very proud of their 
city, and never tire of 
presenting its beauties 
and attractions to any 
strangers who may hap
pen to visit the locality. 
The settlement is now 
about 100 years old, and 

was named in honor of Jonathan Dayton who settled 
here in 1795. The place was incorporated as a village 
in 1805, and a city charter was granted in 1841. The 
present population is about 
75,000. The origina l city was 
embraced by a great bend in the 
Miami River, just b elow the 

filled with excavations from the river bottom, and in 
many places this made grou nd is occupied by substantial 
dwellings. A striking characteristic of the place is its 
unusully wide, level and well paved streets, substantial 
business blocks, public buildings, numerous bridges, and 
well shaded residence aven ues. A peculiar local feature 
which attracts the attention of the stranger is the public 
market which is held from day to day, but which is made 
especially attractive on Tuesdays a nd Saturdays. The 
center of the market region is a small market house or 
city building, which extends through the middle of a 
block from one street to another, but on market mornings 
the market wagons, which are mostly one horse, covered 
vehicles, surround the entire block on both sides o f the 
street as closely as they can be placed together and 
spread out into neighboring streets, m aking the largP.st 
collection of market wagons in one locality that we ever 

,. mouth of the Mad River, which 
forms a union with the Miami at 
this point. The location has the 
advantage of an abundant water 
power, which has made the city 
a large manufacturing center; 
while it is also a market for the 
products of a large and rich 
agricultural region. In 1805, the 
village was nearly obliterated by 
a great freshet in the rivers, and 
it was ~ proposed to change the 
location to the hills farther east, 
but it was afterwards decided to 
establish a system of levees and 
so protect the location from 
overflow. These barriers have 
been increased from time to time 
so that the streams are now per
manently confined to their chan
nels by means of ample levees, 

FIG. 2.-CORNER OF 3D AND MAIN STREETS, DAYTON, SHOWING OLD AND NEW 
COURT HOUSES, WITH THE CARS OF THREE SYSTEMS. 

which in most sections are strengthened with a I 
growth of large trees, and in the. residence portions these 

remember to have found. These wagons stand in front 
of dry goods stores and other buildings, and from them 

are sold fruits, vegetables, and in 
some cases merchandise of various 
descriptions. The market hours 
are limited to ten o'clock A. llI., 

when all are driven off and the 
streets carefully swept. 

FIG. 1.-VIEW OF BUILDINGS-SOLDIERS' HOME, DAYTON. 

The city is probably best 
known to the gen eral public as 
the location of the Central 
National Home for Disabled 
Soldiers. The home occupies an 
elevation three miles sou.thwest 
from the city boundary, over
looking the Miami Valley, and 
em braces a tract of 640 acres. 
The buildings are all of noble 
proportions and are located 
la rgely with reference to each 
other and with a view to pro
vide all the possible home com
forts for the inmates. The 
immediate surroundings of the 
bu ildings have been so improved 
as to make one of the most at
tractive resorts for pleasure seek
ers and visitors, who may have 

have been converted into parks. Through a portion of 
the city the channel has been narrowed and bordered by 
heavy retaining walls, while the space behind has been 

occasion to communicate with the inmates, to be found in 
the country. T he main entrance to the grounds, nea r which 
two trolley lines from the city terminate in loops, is orna-
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mented by a chain of artificial lakes, the main one of 
which covers eleven acres and around which o ne o f the 
tracks circles. Back of the lakes are extensive green
houses surrounded by well kept flower gard ens with 
fountains and a gro tto; all of which are desig ned with 
rare taste, and present a combinat ion of r ust ic features 
rare ly met wi th . There is also an a lligator pond and 
nu merous rust ic houses, which provide inviting retreats 
for the maimed a nd destitute veterans, whose disablilities 
as a result of army service have incapacita ted them from 
earning a living, but for whose comfort the Government 
has wisely and generously provided a hom e. The pres
ent number of inmates on the roster of the H o me is about 
5,500. 

STREET RAILWAYS. 

The rapid transit facilities of the ci t y embrace about 
fift y miles of track on which cars are operated by animal, 
e lectric and steam power, and which are controlled by 
five principal companies. The largest mileage is operated 
by the 

City Railway Company , 

which has absorbed the lines formerly k nown as the Day
ton Street Railway, Dayton & Soldiers' Home Electric 
Railway and the Fifth Street Railway. The management 
of the City Railway is in the hands of D. B. Corwin, presi 
dent, and A. vV. Anderson, superintendent. 

The cars ot this company are at present operated 
chiefly by animal power, there being a n extension of t he 
3d and 5th Streets line which connects with the Sol
diers' Home, and which is electrically operated. The 
\\Ork of converting the entire system to elect ric traction is 
now in progress, and almost all t he material has b een pur
c hased, while a good portion of the track has been relaid 
with heavy rails and bonded. In the new const ruc t ion a 
ninety pound, side bearing girder rail, e ight a nd a half 
inches deep, is employed, the joints being con nected by 
heavy twelve bolt fishplates, the bolts being one inch in 
diameter and set staggered. The rails were manufactured 
by the Pennsylvania Steel Company and the Johnson 
Company. The rails are spiked to oak ties, which are 
S X 7 ins. X 7 ft. except at the joints, whe re a ten inch 
tie is employed. Rolled tie plates and brace plates are 

for a n imals. T h e bricks b eing of a d a rk brown color, t hey 
have t he appearance of a d o ub le sized petrified waffl e. 
The pavi ng be tween the rails is la id flush with the tram. 
Ou tside the r a ils the ma teria l is the ordinary vitrified 
brick se t edgeways. The wo rk of paving is conducted by 
the city aut ho rit ies, b u t the ra ilway compa ny pays for 
the cos t of pavi ng bet ween the tracks a nd rails and eight
een inches outsid e, a nd also keeps up the repairs on this 
portion of the street. The principal fra nchises are for fifty 
years; that o f the extensio n to the Sold iers' Home is per
petual. 

FIG. 3 - -OFFICE AND PRINCIPAL CAR HOUSE-CITY RAILWAY CO., 

DAYTON. 

The overhead construction is suppo rted by wooden 
and iron poles, iron center poles being ch iefly employed, 
and the trolley wire is No. o. 

PO WE R STATION, 

FIG . 4.-ONE OF THE CAR HOUSES-CITY RAILWAY CO , DAYTON . 

A new brick po wer station has 
recen tly been erected on the west 
sid e of the Miami River near the 
6th Street b r idge. The water for 
co nde n sati on will be drawn from 
six wells wh ich have been sunk 
nea r t h e ba nk of the river. These 
wells a re a b out thirty feet in depth, 
a nd the water rises in them to the 
level of the water in the river. The 
feedwa t er will be taken from a 
well eig hty feet in depth, in which 
the water is found to be soft and 
p ure. The b uilding is constructed 
with two gables, as shown in the 
illustration, and is 138 ft. in length, 
with the boiler room and engine 
roo m each forty-eight feet in width 

e mployed on alternate ties. The ties r est on a gravel 
foundati o n from four to six inches in de pth, the bottom 
of the excavation first being tamped solid. Concrete is 
employed for filling between the ties, and above that is 
a foundation of sand and the brick paving. The streets 
of Dayton are paved with asphalt and brick, vitrified brick 
being employed to a considerable extent. Bet ween the 
rai ls and for toothing in the asphalt paving a peculiarly 
formed brick is employed. This is known as the H aydon 
block, and is s.½ X 10 ins. on the surface, s.½ ins. d eep, 
and is made with two cavities on t he under sid e, w hich 
are 3 .½ X 3 .½ ins. and z .½ ins. in depth. In t he process 
of laying, these cavities are first filled with sa nd which 
t ends to hold the block in place and also deadens the 
vibration. The surface of the block is roughened with 
pyramidal shaped indentations to provide a sure foot ing 

which a re separated fro m each other by a brick partition. 
There is a m onito r roof over the engine room, with a large 
area o f g lass w hich gives abundant light. All the windo~s 
and doors of the station are unusually large. The roof 1s 
supported by a depressed truss, with tie r~ds ex
te ndi ng entirely across each room. The foundat10ns for 
the engi nes an d generators are continuous and are 76 ft. 
in le ng th, 14 ft . wide and 13 ft. in depth with pockets for 
the g enerators and flywheels. These are constructed 
with a concrete foundation two feet in thickness, above 
which is eleven feet of brick finished with a solid cap
stone fou r teen inches in thickness, and for the engine 
foundatio ns 15 ft. 9 ins. in length. The condensers, which 
are of the W heeler t y pe, are placed under the floor between 
the engines. 

The p resent power equipment consists of three Buck-

• 

• 
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eye tandem compound, condensing engines, of 400 H. P. 

each, which are each coupled direct to a Siemens & Halske 
300 K. w. generator. The boilers, which were manufact
ured by Brownell & Company, of Dayton, are of the 
return tubular type, 72 ins. X 18 ft., six in number, and 
of 130 H. P. each. The brick smokestack is cylindrical, 
125 ft. in height, with a seven foot flue. Coal is delivered 
from a steam siding <lirectly into the boiler room, a spur 
track for this purpose having been laid by the rail way 
company. There is a tower at one corner from which 
the feed wires will be led to the line. The structure is 
virtually fireproof, the floors being supported by I beams 
with concrete arches which are surfaced with hard maple 
flooring. Cast iron posts are provided for supporting the 
large doors, the object being to preven t the possibility of 
the doors settling, as is likely to be the case where the 
hinges of heavy doors are supported by wooden beams. 
An overhead traveling crane is provided for the engine 
room, which was manufactured by Ed win Harrington, 
Son & Company, of Philadelphia. All the appointments 
of the station are very complete, and every appliance pro
vided that modern practice can suggest. The station 

ployment o f ladies in these positions th ere has been no 
report of rudeness or incivility on the pa rt o f the employes, 
and the ca r men obey orders received fro m them as read
ily as though men were employed in these p osi t ions; and 
it is remarked that the interest taken bv the la dies in their 
work, and their loyalty to the company is above that usua lly 
manifest on the part of male employes. 

The power for operating the cars on the Soldiers' 
Home ex tension is generated at a small station located 
near the end of the 3d Street line, in which a generato r 
of forty kilowatts is employed, which was manufactured 
by the Shawhan-Thresher Company, of Dayton. Wh en 
the new station is completed this plant will be abando ned, 
and the entire system operated from the new power house. 

The present stables and car barns belonging to the 
system are of brick a nd very substantially constructed. 
Two of these are shown in the accompanying illustrations. 
These will all be made over for storing the electric cars, 
and in one of them the repair shop will be installed. One 
of these station barns is now equipped with a tra ns
fer table which operates on a track extending under the 
porch, upon which the cars are drawn when they are 
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FIG , 5. -PLAN OF POWER STATION-CITY RAILWAY CO., DAYTON. 

was designed by Bert L. Baldwin, engineer o f the Cincin
nati Street Railway Company. 

ROLLING STOCK. 

The car equipment, with which the lines are to be 
opened, consists of twenty open cars manufactured by the 
Barney & Smith Car Company, of Dayton, 0. These are 
furnished with cross seats with a center aisle, and are pro
vided with fare boxes, as they are to be run without con
ductors. The cars are mounted on the Barney & Smith 
trucks, and are provided with a double equipment of 
G. E. 800, twenty-five horse power motors. The wheels 
a re also of the Barney & Smith manufacture. 

Motormen are paid twenty cents a trip, or about $ 1.60 
a day for twelve hours ' work. On busy days inspectors 
are placed on the cars to assist in collec ting the fares. It 
is the opinion of the manager tha t whatever losses m ay 
occ ur from running conductorless cars will not amount to 
o ne-quarter the wages of a conductor. It is the practice 
of this company to employ lady clerks, bo th at the receiv
ing stations and in the manager's office. S ince the em-

transferred by the table to the storage tracks in the barn. 
This arrangement will be changed, and a loop will be 
built, by means o f which the cars will be d elivered to the 
storage track. 

White Line Street Railway Company. 

The system operated by this company e m b races 
eleven and a half miles of track, a nd is interes t ing from 
the fact that it was among the first roads in the cou ntry 
to be operated by electric power. Elec tric cars were here 
put in service August 8, 1888, only six m on ths after the 
electric road in Richmond, Va., began ru n ning regularly, 
and they have been ever since in co nti nuous service. The 
lin e was originally equipped with the Van Depoele sys
tem including the g enerators and m otors, a nd the cars a t 
first were all painted white, hence the name of the co m
pany. In 1889, the t racks were exte nded t o the Soldie rs' 
Home, and passengers were ea rned t he en t ire dista nce 
for one fare. The origina l g ene rators have long since 
given place to those of more modern type, and recently 
the General Electric and vVes tin g house motors h a ve 
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been subst i t u ted . T he original power equipment con
sisted of t wo L ane & Bodley st ra ight line engines of 
1 50 H. P. each, which stand side by sid e a nd are coupled 
t o t he terminals of the same shaft. F rom the flywheel, 
wh ich is fou r teen feet in diam eter with a thirty inch face, 
t he power was formerly t ra nsmi t ted by a belt to< a 
countershaft, from which five Van Depoele eighty horse 
power generato rs were operated . In place o f the five 
original generators an M. P. General E lectric 200 K. w., 
generator has been substituted which is driven by a bel t 
d irect from th e flywh eel. T his new machine is m ore effi 
cient and is doing the work bet ter t han the five origina l 
machines. It is interesting to no te t ha t these eng ines, al
though in continuous operatio n fo r seven years, o n a n 
average of nineteen and a h alf hours, a nd much of the 
time heavily overtaxed, have never required any re pa irs, 
and in all this t ime th e line has not been sh ut do wn o n 
account of the engin es b ut forty minutes. It is a lso in-

FIG . 6.-SOLDI ER S' MONUMENT AND HI GH SCHOOL BUILDING 
-DAYTON . 

teresting to note that the original cost of the Van De
poe le g e nerato rs was $ 3,200 each, and that a single arma
ture cost $1,000. The machines are now being broken up, 
and it is found that the field coils consisted o f 2,000 lbs. 
of copper wire. This is more wire than is no w employed 
in the manufacture of the fi elds of the 300 K. w. machines 
which have been substituted. 

The original stea m equipment consisted of five tubu
lar boilers of 100 I-I. P. ea ch, a nd more recently two of 1 25 

I-I. P. each have been installed. The power equipment of 
the sta tion is now being increased by the addition of t wo 
McIntosh & Seymour tandem compound, non-condensing 
engines, h aving cylinders 14,½-23 X 22 ins., which a re to 
run at 1 60 revolutio ns and are ra ted a t 2 50 H. P. each. 
The piston s are coupled to th e sa me shaft a nd are belted 
direct to an M. P. , 300 K . w. General E lectric generator. 
T he new boilers were m a nufac tu red by Brownell & Com
pany, o f Dayton, and are 72 ins. X 16 ft. They are buil t 
with a doubt welt seam with th ree rows of five-eighths 
inch r ivets. T he shell, which is of the b est fla nge steel, is 
seven-six tee nths of an inch in thickness, while the head is 
one-half inch. T he domes are 40 X 40 ins. a nd the steam 
main is six inches in diameter. 

C. M. Crane is t he engineer of the station, a nd has 
been in charge of the plant ever since it was built, and 
with two assistants he keeps the plant going while he 

superin tends t he placing of the ne w machinery. The 
average number of cars now operated is fourt een, but 
frequently by the use of trailers as many as thirty-three 
ca rs a re ru n. The average coal consumption for operat
ing t he line is five tons per day, which costs delivered 
$1.95 per ton. 

ROLLING STOCK. 

The summer equipment consists of open cars manu
factured by the Barney & Smith Car Company, which are 
provided with fare boxes and fare conveyors. The fare 
boxes a re placed to one side at the front end of the car, 
in rear and to the left of the motorman as shown in the 
accompanying illustration, Fig. 6. Registers are also 
provided on which the motorman records the receipts. 
The experience of operating without conductors has been 
very satisfactory to the company, especially in connection 
with the use of the registers. McGuire trucks are used. 
The system is operated under the supervision of A. C. 
Clark, vice-president, and A.H. Cole, superintendent, who 
has recently been appointed to the position, to succeed 
William Beach, the former incumbent. 

Oakwood Street Railway Company. 

The lines o f this system embrace eight miles and 
a re operated by horse power, one horse, bobtailed cars 
being employed. Charles B. Clegg is president and man
ager, and the work is already in progress for changing 
the line to electric traction. A new station has been built 
near the southern terminus of the road, which runs east 
and west through the city on Main Street. The new 
track construction will consist of a ninety pound rail, the 
same as is being used on the lines of the City Railway 
Company, except tha t the rail will be of the Johnson 
gird er type, and will have a base of five and a half inches. 
The electric syst em to be employed had not been decided 
upon a t the time o f our visit. One of the cars on this 
line is shown t o the right in each of the accompanying 
illustrations, Figs. 2 and 6. 

Wayne & Fifth Street Railway Company. 

T his sys tem embraces seven miles of track, and is 
a lso operated by one h o rse cars under the management of 
N. Rou tzah n, superintendent. The line crosses the city 
on Jefferso n S tree t, runs east across the Mad River and 
extend s into t h e m a nufacturing districts of North Dayton. 
We we re no t informed whether a cha nge of motive power 
is contem plated or not. 

Home Avenue Railway Company. 

Th is is a stea m d u mmy line which runs from the 
Union Depot t o the Soldiers' Home. The line, which is 
u nder the m a nagement of W. P . Callahan, will doubtless 
soon be electrified. 

India na polis, Ind. 
The Citizens' Street Railway Company, 

under the management of T. H. McLean, controls all the 
li nes of the city embracing 100 miles of track, and the 
se rvice caters to a population of about 125,000. The cars 
a re a ll electrically operated, except on Kentucky Avenue, 
where one mule car is run for the purpose of holding a 
franchise. 

Mr. McLean, previous to his connection with the 
Citizens ' Street Railway Company, in August last, was 
connected with the Twenty-third Street lines of New 
York for sixteen years, and for a short time was manager 
of t he Metropolitan Street Railway Company's system in 
New Yo rk. The Indianapolis system at the time he 
assumed the management embraced a trackage of forty
fi ve miles, and the average number of cars operated was 
fo r ty- five. During the year, it will be noted, the mile
ag e has been more than doubled, and the number of cars 
operated increased to ninety-six. The average daily 
motor mileage is 12,994 and the trailer 1,005 miles. 

Notwithstanding a falling off in receipts during the 
prevailing business depression, the expenses for repair and 
operation have been materially reduced, so that the net 
receipts show an increase over previous months. The 
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operating expenses per car mile are less than those of a ny 
other electric system that we have found, with one excep
tion. How this showing is obtained will be noted from 
the following particulars of practice. 

The number of car barns and stations have been 
reduced from seven to three, and a very rigid economy 
is practised in the repair shops. All of the supp lies 
used are manufactured in the company 's own shops. 
The car wheels are purchased in the rough and are bored 
and faced in the repair shop. A brass foundry is operated 
in connection with the shop, and all the brass and 
bronze supplies are here manufactured, including trolley 
wheels and harps, gong frames, journal bearings and 
many of the bronze trimmings, the material for these 
castings being old wire and scrap which is melted up for 
the purpose. The journal brasses when worn are turned 
out and refilled with babbitt, which is also manufactured 
on the premises, the standard babbitt mixture being 
employed. By this means the brasses are made to last a 
long period, as they can be rebabbited many times. Fuse 
boxes and the diverters used in connection with the con
trolling stand, are also manufactured in the shops. The 
repair shops are equipped with a good complement of 
iron and wood working tools, and include a Gould & 
Eberhardt automatic gear cutter. There are also a wheel 
press and axle lathes, also a milling machine for cutting 
keyways. A larger car axle than formerly is being em 
ployed. The wheel seat is now four inches, and the bal
ance of the axle is turned down to three and three-fourths 
inches. In turning the wheel seat it is the practice to 
make it "2h in. larger than the bore of the wheel in order 
to insure a close fit. 

The trolley wheels as now employed are cast with a 
U-shaped instead of a V-shaped groove with an unusually 
thick flange. This, it is claimed, adds materially to the 
life of the wheel, as it gives a larger wearing surface for 
contact with the trolley. The trolley harp is made 
with a ferule which embraces the end of the pole and to 
which it is held by means of a nut on the end of the pole, 
so that the harp can be readily removed and replaced. 
The contact springs are also arranged so that they bend 
and pass through the sides of the harp, and are fastened 
to the lower part, which prevents their being worn in two 
by the trolley wheel. Experiments are being made with 
adjustable rim gear, which is so constructed that the rim 
when worn can be removed without removing the core 
from the axle. 

In changing from closed to open cars and vice versa , 
it is the practice to take out the wiring and cables, with 
the exception of the lamp wires, inspect them carefully, 
repaint the insulation, and replace them. This practice 
has been found to add materially to the life of the 
connections. 

The company has also worked a considerable saving 
in brake shoes, the practice now being to employ shoes of 
as hard material as possible. The shoes are purchased 
from a local foundry, and the instructions to the manu
facturer are that the material shall be such as to make 
them very hard. This is contrary to steam practice, but 
it is found that it works a saving both o n the shoe and 
wheel. This practice was suggested from the condition 
of the wheel tread, which on examination is found to be 
honeycombed from the effects of the current due to the 
flashes caused by poor rail contact. Because of the 
pitted condition of the tread, a soft shoe ca uses the 
wheel to slide, while a hard shoe does not affect it 
so much. 

The power for operating the tools of the repair shop, 
including the wood working tools, is supplied by a fifteen 
horse power motor, which is operated from the line cur
rent. The shops are operated under the supervision of 
H. B. Niles, who is also electrician for the company. 

l'OWER ST A TIO NS. 

With the increase in mileage and traffic it has been 
found necessary to erect a new power station, which is 
now nearly completed. This plant is located on the west 
side of the river on W est Washington Street, in prox
imity to the river, from which the feed and condensing 

water will be drawn. The buildings a re of ample capac
ity, and are designed for an ultimate equipment of 
5,000 H. P. The engine room ·is placed in the rear of the 
boiler room, and the structure consists of a steel frame 
with corrugated iron sheeting. The ground dimensions 
of the boi ler room are So X 7 5 ft., and it will be open to 
the roof which is unusually high. The present steam 
equipment will consist of two Zell improved safety boilers 
of 750 H. P. each, manufactured by Campbell & Zell, of 
Baltimore. These are equipped with Hawley down draft 
furnaces, and all the steam fittings are unusually heavy. 
Natural gas is to be employed as fuel, which is purchased 
at a very cheap rate. The building for the engine room 
is a brick structure 215 X 70 ft., and this will be duplicated 
for additional power. The engine equipment will consist 
of two cross compound, condensing- engines of 7 50 H. P. 

each, manufactured by the E. P. Allis Company, o f Mil
waukee. Tlie auxiliary equipment will consist of Rey
nolds independent jet condensers. One engine will be 
coupled direct to a Westinghouse M. P., 500 K. w. genera
tor, the flywheel being located to one side of the arma
ture. The second engine is provided with two flywheels. 
and will be belted direct to two Short generators having 
thirty-nine inch and fifty inch armatures respectively. It 
is proposed to operate eventually a direct connected gen
erator from this second engine, when the flywheel will be 
removed. 

The switchboard will be equipped with the latest 
improved instruments, and all the station appliances will 
be first class in every particular. As noted above, the 
water will be drawn froIT? the river through a system of 
wells and a brick conduit leading from the station under 
the bed of the river. The wells will be sunk some dis
tance from the shore, and protected by coffer dam and a 
triangular breakwater to prevent floating ice from com
ing in contact with the walls. The brick conduit 
through which the water will be drawn, is thirty-six 
inches in diameter, and terminates in a double well in the 
station, from the outer one of which the condensing water 
will be drawn, and from the center well, which is driven 
considerably deeper than the other, the feed water will be 
drawn. A gate connection is made between the inner and 
outer wells, so that in case the feed water supply should 
fail it can be drawn from the same source as the condens
ing water. 

The old station, which has been previously described 
in these columns, is located near the Union Depot in the 
business portion of the city, and the equipment has been 
added to from time to time, and now embraces quite a 
variety of engines and boilers. The original equipment 
consisted of two 500 H. P. Hazelton boilers, to which were 
added later two Babcock & Wilcox boilers of 325 H. P. 

each. 
The boiler compound for removing scale is introduced 

through the feed water by means of a pipe communicating 
between a barrel containing the mixture and the suction 
pipe of the pump, an arrangement that is working very 
satisfactorily. 

The o riginal engine equipment consisted of one 
Wheelock 250 H.P. machine which was belted to a counter
shaft, from which three D 62 Thomson-H0uston generators 
are operated. A double ·wheelock engine, of 500 H. P., 

was subsequently added, a nd later a \Vestinghouse com 
pound engine, of the Kodak type, which is direct coupled to 
a Westinghouse M. P., 2 50 H.P. generator. The additional 
generator equipment consists of one M. P., 250 K. w. Gener
al Electric machine and two D 62 machines. There is also 
one General Electric thirty light arc machine for lighting 
the park and groves to which the lines of this company 
extend. 

In addition to the usual equipment of lightning ar
resters, including a number of non-arcing arresters, the 
station is protected by a tank arrester which consists of a 
wooden vat, about two feet in length, one foot wide a nd 
one foot in depth, which is kept filled with water, and in 
which two copper plates are submerged, one connected 
by a No. 0000 trolley wire to the ground, and the other 
by wire of the same size through a switch to the bus bar 
of the switchboard. In case a storm is approaching, a 
switch is thrown which places the tank arrester in circuit, 
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and although there is a loss of about six a mperes of cur
rent while in circuit, it works so satisfactorily to p rotect 
the station that it is considered a very essential device. 
So far as experience goes, th is a rrester operates very 
successfully, and no trouble has been had fro m t he 
atmospheric current since the ta nk a rrester was employed. 

ROLLING STOCK. 

Among the new cars recently put in service are 
twenty-five vestibuled, single ended cars with t wen t y fo ot 
bodies manufactured by the P ullman Company, a nd 
twenty-five of the same type manufactu red by the St. 
Louis Car Company. These cars have the doors placed 
to one side, and the back p la t form has only one step, 
being closed entirely around by the dash on the op posite 
side. In addition are twenty eighteen foot, open dash 
cars manufactured by the St. L ouis Car Com pany, a nd 
ten double end, vestibu led cars, and sixteen sixteen foo t , 
open dash cars manufactu red by the sa me co mpan y. 
There are also twenty sixteen foot, open dash cars manu
factured by the Brownell Car Com pany of S t. Louis. 

The open car equipmen t consis ts of seventy-five cars 
having glass fronts, si ngle ended, with eight seats, manu
factured by the St. Louis Car Company. These are oper
ated with a screen on one side to protect the passeng ers 
from the cente r poles which a re the preva iling cons truc
tion. The company also owns seventy-five seve n seated 
a nd eight seated open trai l cars. Trucks of the McGuire 
type are chiefly employed, there being two of t he Peckham 
a nd one of the Taylor trucks. 

The original motor equipment consisted of the T hom
son-Houston double reduction motors. After wards a 
nu mber of S. R. G. motors were introduced. These have 
been made over in t he company's shops a nd a re st ill in 
operation. Among the more recent add itions to the 
motor equipment are sixty-five equipments of the West
inghouse thirty horse power motors. 

The more recent track construction is made with a 
ninety-three pound girder rail, and a large amou nt of t h is 
rai l is already on hand. In the original construction 
what is known as electric girder rail was employed to a 
considerable extent, which was laid on chairs. This will 
be renewed with heavy rails as soon as the city is ready 
to improve the streets. 

EMPLOY ES. 
The general manager hires and discharges all the em

ployes. Motormen are requi red to have some knowledge 
of machinery and to be of average intelligence. Appli
cants are obliged to fill out blanks stating their qualifica
tions and previous service, and are also required to be in
troduced by two business men, residents of the city and 
known to the management. Married men are preferred 
and also those living in the city and suburbs. The 
motormen on being employed are assigned to one of the 
road officers for instruction, who teaches them to operate 
the cars over all the lines. They are not required, how
ever, to do any service in the shops before goi ng on duty. 
The pay of motormen and conductors is fiftee n cents an 
hour and they work twelve hours a day. Three crews 
are employed for each two cars. The present corps of 
car employes is a very efficient class of men, who seem to 
be performing their duties with a view to the best inter
ests of the company, while they are attentive a nd p olite 
to the public. 

The fare is five cents, and a very liberal system of 
transfers is in vogue. The number of t ransfer ti ckets 
issued daily is about 9,000, while on Su ndays and holi 
days it amounts to 14,000. The cars a re equipped with 
two registers, one for recordi ng cash fares and the other 
for the transfer tickets. Both the Sterling and Meaker 
types of registers are employed, the re b eing 160 cars 
equipped with the forme r type. 

The company owns and controls a large park located 
about five miles from the citv, to wh ich the cars from two 
connecting lines run. The ground s a re well laid out and 
improved, and a good portion of the park is covered with 
a large growth of native trees. A handsome station is 
located near the terminal of the li ne, and the cars make a 
loop and receive and d ischarge the passengers directly 

into the station. The grounds about the station are or
namented with flower beds and foliage plants. There is 
a can al passing through one side of the grove connected 
with the park, beside which a number of pleasure boats 
are kept for hire. There is the usual attraction of merry
go-rounds and switchback railroads, all of which tend to 
attract visitors to the location. An old time farmhouse 
stands in the pa rk in which meals are served in farmer's 
style to those who wish. A track near the park is pro
vided with buildings, and set apart for the children sent 
out by one of the Fresh Air Missions of the city. The 
street railway company provides free tickets for the child
ren sent out by this Mission, which are good on the 
cars at certain hours. 

The first street car line was started in Indianapolis 
in 1864, a nd the first electric line June 17, 1890. W. T. 
Lewis, the present superintendent of the company, began 
service with the company as a driver in 1875. At that 
time only twenty-four cars were operated. The line was 
a single track road with turnouts, and no time tables 
were provided , each driver being left to make his own 
time. The driver sta rted out with his team at six o'clock 
in t he m orning and ran to eleven, when a second team 
was substituted and driven till five o'clock, when the first 
team was ag ain b rought out and kept on duty until the 
ca rs were run in at eleven or twelve o'clock at night. The 
ave rage life of the horses was only about two years. 
This t reatment of the animals is in striking contrast with 
the present prevail ing practice which requires the animals 
to make not more tha n sixteen or eighteen miles a day. 

The franchise of the company does not require it 
to pay a ny ca r license nor anything on the gross receipts. 
A property tax, however, is required, and this is based on 
an estimated valuatio n of $ 1,600,000, which is supposed 
to be in lieu of a fran chise tax. The company is at 
presen t in litiga tion with the city and with a rival com
pany in reg ard to the period at which the franchise ex
pi res. The co mpany claims there are yet a number of 
years for t he franchise to run. An opposition company 
has been organized, which is making an effort to under
mine the operating company, and has been making wild 
pro posi t ions to t he Board of Aldermen for the purpose of 
securi ng a fra nchise, offering as high as from 5 to 14 per 
cent. on t he g ross receipts, as a compensation for the use 
of streets. The operating company, however, is not 
m a terially disturbed by these propositions, and is going 
ahead wi t h improvements as noted ab ove, and is pro
viding in all respects a very acceptable service. 

Chicago, Ill. 

The trolley has at length gained the day in Chicago. 
Concessio ns have been gra nted to the North and West 
Chicago St reet R ailway Companies for operating the 
trolley on all t heir existing horse lines, and there is no 
doubt tha t the a pplication of the Chicago City Railway 
Company for the employment of the trolley on the remain
ing South Side lines will soon be granted. At least there is 
a willi ng ness on the part of the city authorities to grant 
the necessary franchises, but there are some questions in 
regard to the conditions which are not yet settled. All 
the companies have been required to make certain pay
men ts to the city, and on the North and West Sides there 
a re conditions in regard to providing electric lights along 
streets over which the trolley lines are to operate. 

The success with which the electric lines of the Chi
cago City Railway Company have operated during the 
past year and a half, especially during the months of the 
World's Fair, has had much to do in bringing the city 
au thorities to a favorable consideration of the trolley 
franchises. The peculiar features of the electric plant 
operated by the Chicago City Railway Company were 
fully described in the August, 1893, issue of the STREET 
RAILWAY JOURNAL, but the economy and success with 
which the plant is operated justify us in calling attention 
to the construction and methods of practice. The power 
station is located on Wabash Avenue between 52d and 
53d Streets, and adjoins the power station of the State 
Street cable line, the two buildings extending through 
from one street to the other (Fig. 7). 
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The management now proposes t o insta ll a n electric 
motor in the cable station for the purpose of operating 
the winding drums, so that all the power may be gener
ated in the electric station, thus saving in the number of 
station employes. Should this experiment prove success
ful, all the other cable stations will doubtl ess be operated 
by an electric motor from power g en
erated in a central station. 

The power equipment of the present 
electric station consists of four vVheelock 
engines with Hill valves. These engines 
have unusually heavy crossheads a nd 
crankpins, all the parts being made 
sufficiently strong for larger cylinders 
than those now employed, the idea be
ing that when additional power should 
be required larger cylinders could be sub
stituted. The floor around the engines 
is covered with tin, from which waste oil 
can be readily removed, a very desirab le 
feature, and facilitates the labo r of keep
ing the engine room in a cleanly condi
tion, a feature for which this station is 
noted. 

steam is g enerated in seven t ubu lar boilers which are 
equi pped with Murphy s to kers. The rear of the boiler 
se ttings comes within a few feet of th e partitio n wall be
tween th e engine a nd boiler rooms, a nd in order t o pro
vide fo r the remova l of the mud drums th rough which 
the feed wa ter is led, openings have been provided in the 

The engines are coupled in pairs to 
the same shaft, and each pair drives, by 
means of continuous ropes, two Westing
house M. P. generators of 700 H . P . 

capacity, the armature of each genera
tor being coupled to the driving pinio n 
by means of friction clutches of the 
usual type. The transmission ropes 
are of cotton, one and a quarter inches 

FIG. 8.-INTERIOR OF ELECTRIC POWER STATION-CHICAGO CITY RAILWAY. 

in diameter, and a portion of the wraps is led over pa rtiti on wall. These o peni ngs o n t he engine room side 
an idler from the arma ture pinion, forming a compound are p rovided with doors, a nd h ave been converted into 
wind, in order to equalize the friction contact with that cupboards fo r the sto rin R of waste, tools a nd supplies, 
of the driving sheave. The tension sheave is mounted in the shelves o f which can be readily take n out wh en it is 
a horizontal position on a truck which travels back and necessary to re move the m u d drums. To prevent t he 
forth on a track attached to the ceiling, and to which the excessive heating of the rea r fl ue doors, a s hee t iron shield 
two strands of the rope are led over perpendicular guide I is placed inside the door, which is provided with a hand le, 
pulleys supported from the ceiling. A t ension of o nly so that it m ay be r ead ily removed. 

A mong the station appliances 
is a Perfection oil pu rifier, manu
factured by the Perfection Oil 
Puri fying Com pa ny, of N e w York, 
in which th e oil is filte red, and by 
its use a great savi ng in oil is 
effected , o ne barrel of dynamoline 
only being sufficien t for oiling the 
e ngine and o ther parts, with the 
exceptio n o f the crosshead and 
cran kpin, fo r twenty-one d ays, a 
little new oil b eing ad d ed each 
day. It r equ ires abou t two barrels 
o f oil a yea r for the bearings of 
the four generators, the se lf-oiling 
boxes bei ng of sufficient size t o 
hold a supply for ninety days. 
T he average current fo r operating 
the system is from t en to twelve 
a mperes per ca r. D uring the ex
cessive t ra ffi c inciden t to the F a ir 
150 electric cars were ru n. The 
average number no w operated is 
forty-five. 

FIG. 7.-ELECTRIC POWER STATION-CHICAGO CITY RAILWAY. 

Among the interest ing features 
of the electrica l equipm en t o f t he 
sta tion are two tank lig ht ning 
arresters, which are placed in th e 

r 50 lbs. is em ployed, and th is is suspended next to the 
wall back of the station, and a railed in platform sus
pended from the ceiling is provid ed, so tha t a ccess is 
readily had to th e tensio n ca r a nd gu ide p ulleys (F ig. 8). 

The switchboard is located ab ove th e d oor on the 
street side of the engine room, and is su pported by a ba l
cony on which an attendant is consta ntly sta tioned to 
watch the instruments. The s ta tio n is of sufficient capac
ity to accommodate all three ad diti ona l units which will 
be added as soon as the new lines a re constructed. The 

b asement of the sta tion in posi t ion to be read ily 
switched in to the circ uit. The wa ter is contained in 
wooden tanks which are abou t two fee t in length, 
one foot i n d epth and are provid ed with intake and 
o u tlet p ipes, so th a t when in operation a current of 
wa ter is constantly fl o wing, w hich preve nts excessive 
heatinR. The tanks are thrown into the circuit by m ea ns 
o f plug switches, and a re rea dil y con nected whe never a 
storm approach es, the loss from leakage wh ile in se rvice 
being very small. Th e co ndu c tors betwee n the ta nk and 
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machinery are provided with choking coils o f heavy 
copper rods. The station has suffered no damage from 
atm ospheric discharges since it has been in operation. 

The motor equipment of the cars is chiefly of the 
Westinghouse type, a nd so far the armature repairs have 
been very slight, one man doing all the_ winding and 
other work besides. A new device to facilit a te repa irs 
is noted at one of the car barns. The hydraulic trucks 
which operate on tracks in t he bottom of the pits and 
which are employed fo r removing the armatures , are in 
some cases provided wi th a small box which rests on the 
platform, having on its u p per surface parallel wood en 
rollers about three inches in diameter, which a llows the 
armature to tu rn as it is being lowered from its bearings, 
so that the pinion will free itself from the gear. (Fig. 9.) T he 
device is the inven t ion of A. D. Campbell, super intend ent 
of repairs at one of the barns. Another usefu l a ppliance, 
which was also devised by t he same person, consis ts of a 
tripod, with legs composed o f one and a h alf inch g as 
p ipe, which is employed for lift ing the motor in case of 
a broken axle or wheel. In case of a n a ccident of this 

FIG. 9.-ADJ USTABL E ARMATUR E REST-CHICAGO 

kind, the tripod is placed on the floor of the car, when by 
means of a block and tackle the motor may be lifted into 
position, the attachment being made by an eye bolt 
screwed into the motor field, a hole being d rilled and 
threaded for the purpose. With this device a crippled 
car can be returned to the barn either hy power from its 
other motor or can be pushed in by another car. 

To prevent the pulling down of the overhead con
struction by the trolley pole a guard has been devised 
by G. W. Knox, electrician of the company, which con 
sists of horizontal rods, is attached to t he base of the 
trolley harp, and which extend both sides of t he wheel. 
In case the trolley wheel leaves the wire the guard comes 
into contact with the trolley and p revents t he wheel from 
engaging with the span wires. As a mean s fo r holdi ng 
up the trap door of the car when the mo to rs are to be in
spected, a button composed of a metal p late, having an 
offset and attached to one end by means o f a bolt t o one 
of the floor timbers, is provided. This is readily turned 
up in position when the door is opened, where it holds it 
firmly. 

Trucks of the McGuire ty pe a re chiefly employed, 
and in order to prevent the low ha nging t russ rods fro m 
coming in contact with loose paving blocks or other 
obstructions, they are supported from above by means of 
a chain attached to the turnbuckle. This no t only sup
ports the rod but also p revents the tu rnbuckle from turn
ing or becoming loose after bei ng placed in position. 
The track scrapers, which are opera ted from a lever from 
the platform, are attached to t he b lad es of the pilot. 
Some minor changes have also been made in attaching 
the parts of the motor; for instance, the axle collars are 
held in position by a larger set screw than is usually em
ployed, and the commu tator guard is attached by means 

of bolts extending through the frame, which prevents 
their working loose. 

The company is now operating one of Lovejoy's con
vertible ca rs, a description of which was given in our last 
issue. This car was manufactured by the Wells & French 
Compa ny, of Chicago, under the supervision of Mr. Love
joy, and is finished in all respects in a very thorough and 
artistic manner. It is equipped with the G. E. 800 motors, 
and differs from most types of combination cars. When 
closed it can hardly be distinguished from the ordinary 
type of closed cars. All the adjustable parts are made 
close fitting, and there is apparently no tendency for the 
joints to become loosened or the parts to settle. When 
run as an open car the passengers would not ordinarily 
detect the presence of the sash and panels against the 
ceilings, the general appearance of the ceiling not being 
materially changed. The design of the inventor is to 
obviate the necessity of providing a double equipment for 
summer and winter use (Fig. 10). 

Among the improvements on the cable lines which 
were introduced just previous to the World's Fair were 
five signal towers which were erected at different cross
ing and switching points on the line. These consist of 

FIG . 10.-SECTION OF LOVEJOY'S CONVERTIBLE CAR-CHICAGO. 

small cabs mounted on posts and provided with signals 
and rod mechanism with which the attendant can operate 
the switches. One of these is located at the junction of 55th 
and State Streets, opposite the power station, adjoining the 
park, and is shown in the accompanying illustration 
(F ig. n). The day signals consist of wooden blades.of differ
ent colors, one of which is labeled "Stop," and at night 
are provided with colored lights. By means of this sta
tion the trains on the main line and the branch line on 
55th Street are safely controlled. These towers are oper
ated in a very satisfactory manner, insuring safety and 
facilitating the movement of trains. 

Among the improvements made by the Chicago City 
Railway Company are the renewing of the rails on the 
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Cottage G rove a nd State Street cable lines from 39th 
Street, south. The new rail is a seventy-four p o und, four 
and three-quarter inch girder, and of a somewhat new 
design, having a beveled head, from a design shown in 
our last issue in connection with a p a per on wheels and 
rails by Fred. H. Fitch, and the joints are to be electrically 
welded. The new form of rail has been a d op t ed to pre
vent, if possible, the uneven wear on wheels a nd the wavy 
condition of the rail surface, which is the principa l defect 
in the old construction, and which is a pparently caused at 
points where one rail is higher tha n the o ther by the slip
ping of one wheel to keep up with the other. The ex p eri
ment is being tried o f cleaning the cab le and co nduits by 
means of flushing them from the city h yd rants, a peculiar 
shaped hose nozzle being provided t o lead the water 
through the slot. By this means it is h o ped t o reduce the 
expense of keeping the conduit clea n, wh ich now requires 
the services of thirty-three men every d ay in the year at a 
cost of $28,000 per year, the work of clea ning being aug
mented by the peculiar form of yokes with which the con
duit is constructed, there being a curved cross brace 
above the bottom of the yoke, which in terferes with the 
movement of the cleaning tools, it being necessary to lift 
the hose over the brace every four feet. 

MONTHLY ME ET I NGS. 

One of the commendable features of p ractice intro 
duced by Superintendent Bowe n is a m o nthly meeting of 
the heads of all the departments with the superintende nt , 
which is usua lly held on Saturday afternoon fro m one 
to five o'clock, to which some of the employes kn o wn as 
the handy men are also admitted, being given a half day 
off for the purpose. At these meetings papers o n d iffer
ent subjects are presented by the foremen of the different 
departments, the subjects being assigned by the su perin
tendent at previous meetings. Sometimes committees 
are also appointed to assist in the prepa ration of these 
papers. The work of preparing these papers requires 
considerable study and investigation on the part of the 
authors and gives them an opportunity to inform them
selves on the particular subjects pertaining to their de
partments and induces them to take more interest in their 
work. In connection with these meetings the foremen of 
the different departments are asked to criticize or give 
their opinions on the practice of the different dep artments. 
and to make any suggestions as to how the work m ay be 
economized or improved. Sometimes a set of q uestions, 
like that below, is sent to the foremen in advance of the 
meetings, to which they are expected to reply : 

Section of rail to use ; weight , shape a nd size ? 
30-60 or 90 foot rails? 
Welded, riveted or bolted joints ? 
Kind of paving with details of work? 
Shape of top of roadbed ? 
What kind of rail filler to use? 
Which of our lines will it pay to continue to use horses upon? Why ? 
Open or closed car motors? 
What cars should we take for motors ? 
Single or double motor equipment? 
What truck to use? 
What electrical equipment? 
What trolleys ? 
What controllers ? 
What lamps? 
Should we ourselves make trucks and constru ct work on line and road-

bed or let out by contract ? Why ? 
What rate of speed should be scheduled ? 
Should cars be vestibuled ? 
What is the best brake tor electric t rain motor a nd trailer ? 
What fender is best? 
What form of rail joint and bond is best ? 
What is best size and weight of wheel ? 
What is best form of barn reconstruction as to tracks, doors , elevators, 

shops a nd offices , in a general way ? 
What is best d istri bution of lig hts in cars; position, power a nd number? 
What is best heating device ? 
What oils should be used on wheel jou rnals-(armature-shaft-bear

ings)-commutators-controllers-trolleys? 
W hat is best car seat to ado pt ? 
Should shops be in each barn or ce ntral ? How about supply pa rts , 

store rooms, etc., as tu location and arrange ment ? 
What is the best method of keepi ng motor cars washed clean a nd 

lamps clea n? 
Should elevators, transfer tables and lights be ru n from ma in power 

house for each barn, o r steam plant be in each barn ? also 

What detail change can you suggest for econo my or efficiency in any 
part of t he electric rail way as used by us to-day? 

As an a u xilia ry di agrams are kept in the superin
tenden t's office, w hich are fram ed and placed in a position 
to be inspected by the head s o f the departmen ts, on which 
effic iency curves a re d rawn each month, bei ng laid out 
from the reports of the foremen of the diffe ren t stations 
and different depa rtments. One of these diagrams shows 
the re la tive cost for fee d ing a nd caring for the horses at the 
di fferen t stables ; th e r elat ive cost fo r t rack co ns truc t ion 
a n d repairs from m o nth to month, a n d one the g eneral effi
ciency of the entire system. Since this practice has been 
introduced the operati ng e x penses o f the different stables 
a nd car barns h a ve been grea tly red uce d , in one case 
amo u nting to $ 4,000 per month, the principal saving be
ing made in the amount of feed per horse a nd in the 
number of attendan ts. The cos t per a nimal, h o wever, is 
not a llowed to go b elow a certain amo un t. A t the e nd 
of each month the superintendent sends a s t a te m ent to 
the fo remen of each d e pa rtment, giving a list a nd cost o f 
all the supplies that have been ordered for that de part 
m ent for the month, with such comments as m a y be 
found necessary, whether too much o r too little has been 
ord ered. If too much, they are a d vised to lessen I he 
a m oun t fo r the following month. These stateme nts also 
include the amounts ordered by the heads of all the o t her 
d e pa r tmen ts, so that each is able t o co mpare his wo rk 
with that o f o t he rs. 

The immediate control of the ca r men is assigned to 
a chief supe rvisor with three assistants, two of whom with 
the c hief cons titute a board or commission , which m eets 
every morning t o receive and act upon the reports o f the 
inspec tors, and t he com plaints of passengers, and who sit 
once a week to try such employes as may be ordered be
fore the board fo r any cause. In case a n employe is o r
dered to report before the board, he is understood to b e 
suspended fo r t hat day. 

The n u m ber o f car employes on this system is no w 
1,700, and out of th is n u mber there are on an average 
a bout for ty p un ishable offences r eported each week. The 
daily com p la ints from passeng ers run from five to eigh t , 
and about 250 com plaints a week of a more or less serious 
na ture come before t he board. 

N otwithstanding the falling off of traffic after the 
close o t t he Fair, very few of the ex tra men were dis
charged. No new car employes, however, are bei ng hired, 
a nd the force is b eing reduced only by discharges for 
cause, the policy of the management heing to give employ
ment to a s many extra men as possible to help them to 
bridg e over the hard times, a nd this notwithstanding the 
fact t hat the wages pa id by thi s compan y are higher than 
th ose p aid o n any o ther line i n t he country. 

The inspectors, whi le on d uty, a r e statio ned at differ
en t points o f the line, a nd are constantly wa tching the 
movements of t he cars, and for any infringemen t o f the 
rules on the part o f the e mployes. In case a conductor 
g ives a signal too soon when passengers are b oard ing or 
a lighting, o r in case a gripm a n, drive r or motorman fails 
t o heed the signal of passengers, o r if a car co m es in 
ahead of t ime, t he facts are noted a nd reported to the 
board a nd the offende r is reprimanded, suspended or 
fined acco rdi ng to t he nature of the offence. The inspect
ors also super intend the raising of blockades should any 
occur from accide nt or the passage of p rocessions in the 
street. T h e average h ead way of the cable trains of the 
two principal lines being a minute a nd a half, it is esti
mated that a blockade o f a n hour results in the loss to 
the com pany of at least $ 600. 

I n case an employe is suspended or discharged by the 
a c tion of the board he has the right of an appeal to the 
superintendent, wh o re views t he case and acts accordingly. 
In o nly one or two ins ta nces has he found it necessary to 
chang e the ruling of the board. The wor k of this com
mission relieves t he su perintendent of a large amount of 
d etail work, as only t h e serio us cases are brought to his 
attentio n , and a summary of th e complaints is p resented 
from day to d a y. The heads of all t he departments a re 
m ade respo nsible for the e ffici ency of the me n unde r t h eir 
charge, and so comple te is the org a nizatio n of the oper-
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ating forces that the actual work of the superin tendent is 
less than that required on many smaller systems. 

West Chicago S t reet Railway Company. 

Side Com pany. The life of the ropes on the two main 
branches has also been materia lly increased, and is being 
inc reased from mo nth to month. This result is partly 
secured because of improvements made in the rope by 

During the last year the Bl ue Island Aven ue cable manufacturers, the purchases being made for the most 
line of this system, which is under t he management of part from R oehling and Hazard, but the chief factor in 
John B. Parsons, has been put in operation, the leg-al adding to the life of the ropes is due to the changes made 
complications which prevented the complet ion of the in t he position of deflecting pulleys, extra care on the 
street tunnel having been removed. The ne w cable line part of t he gripme n, and the employment of a softer 
is operated from two power stations, one located at Blue I metal in the g rip dies (dies of rolled steel being employed, 
Island; the other, which operates the rope th rough the which are 25 per cent. softer than those formerly 
tunnel and city loop, being on Van B uren Street, both of used), a nd a careful and constant inspection of the 
which stations have been described in these columns. ropes. 
The winding drums of the latter sta tion a re ind ependently T he average horse power per car required for oper
driven by cotton ropes from the same pinion, while those a ting the cable lines of the \Vest Chicago Company, in
of the Blue Island station are operated by intermed iate eludi ng the friction of engine, machinery and rope, is 
gears. The winding drums in both sta ti ons are equipped three and a half h orse power. This is for the ordinary 
with the Walker differential ring. size cars which weig h about 8 ,500 lbs. each. For hauling 

The tunnel grades are about 1 0 per cent., and as a the combina t ion ca rs, which weigh about 16,000 lbs., it 
precaution to prevent the running away of cars in case requires a n a ve rage horse power of five. 

FIG. 11.-55TH STREET CABLE POWER STATI ON AN O SIGNAL CAB-CHICAGO CITY RAILWAY. 

the grip fails to hold, a rack is placed in the surface of 
the track between the rails, which is designed to engage 
with a pinion mounted o n the grip. The pinions, how
ever, have not been as ye t provided. The conduit of the 
Blue Island system is shallower than is usual in cable con
struction, being only two feet in depth, and a bottom 
grip is employed. This grip is working in a fairly satis
factory manner, but longer jaws are to be employed. 
The first tunnel rope on this system had a life of about 
seventy days, the traffic not being as heavy as it is through 
the Washington Street tu nnel. 

During the last year a duplicate rope has also been 
put in service through the Washington Street tunnel, 
which operates around the new loop which extends in to 
State Street. The Milwaukee Avenue cars follow the 
course of the old loop and the Madison Street cars that 
of the State Street loop. This arrangement faci litates 
t he movements of trains, gives the opportun ity of loading 
a nd unloading without the trains interfering with each 
other, and has added much to the life of the ropes. T he 
average life of the tunnel rope up to the tim e the dupli
cate rope was installed was only from twenty to thirty 
days. Since the two ropes were operated the rope on the 
State Street loop has a life of about sixty d ays, and that 
of the LaSalle Street loop seventy-five days, or an average 
of seventy days, and this notwithstanding that the rope 
of the State Street loop is depressed at five points for the 
purpose of crossing other ropes, once for crossing the other 
loop and four times for crossing the :ropes of the North 

ELECTRIC LI NES. 

Concessions having been secured from the city autho
rities, as noted above, for the employment of electric cars 
on the rem ain ing horse lines of the West Chicago system, 
the work of electrifying a portion of the lines is already 
well u nder way, a nd the central power station will be lo
ca ted at t he corner of Western and Washington Avenues 
on the property no w occupied by the horse car barns and 
repa ir shops. New buildings will be erected, and the ulti
mate ca paci ty of the station is to be 6,000 H. P. 

North Chicago Street Railway Company. 

T his company is also making preparations to equip a 
portion of its lines for electric traction this season. The 
firs t lines constructed will be operated by power from 
the North C hicago Electric Company's plant, but 
a brick central power station is being built at the corner 
of Cali fo rnia and Roscoe Avenues from which all the 
lines will be eventually operated. The ultimate capacity 
of t his station will be 8 ,000 H. P., and the power equip
ment will consist of four 1,000 H. P. units, the engines being 
cross compound and manufactured by Fraser & Chal
mers. Boilers of the Zell type will be employed. The gen
e ra tors are to be of the Siemens & Halske type of 500 

K. w. capacity each. The smokestack is to be 200 ft. in 
heigh t, with a fourteen foot flue. 

T he conditions of the new electric franchises for the 
N orth Side require the company to pay a license of $50 

per car per year to the city. The new tracks are being 
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laid with an eighty- fi ve pound Joh nson g irder rai l seven 
inches in depth resting upon tie pla tes and brace chairs, 
the ties being two feet centers. A new car equip ment is 
to be provided for the electric li nes, and a sample ca r is 
now being b uilt by the Wells & Fre nch Com pany, o f C hi
cago. Both the open and closed ca rs for this system a re 
hereafter to be finished in natura l wood, ash bei ng ch iefly 
employed. All the cable cars are being equ ipped to be 
lighted by the Pintsch g a s system, a nd improvements in 
other directions are also being made. 

Superintendent Roach, of this system, is givi ng hi s 
special attention to the improvemen t o f the ro pes em 
ployed on the ca ble lines. As alread y noted in t hese co l
umns, ropes manufactured b y C radock, o f Wa kefie ld, 
England, are employed in the L a Sa lle Street t u nnel, which 
have had an unusually long life. The erra tic life o f ro pes 
has suggested that possibly a com positio n m etal can ye t 
be found from which to draw a wire that wi ll insure a 
longer life. The superintenden t is of the op inion tha t 
the ropes break up from crysta llization d ue to the effects 
from the grip chiefly, and that if ph osphor can be removed 
from the metal the tendency to crysta llize can be obvi 
ated. Experiments are now being conducted by t he 
Roeblings with a view to accomplishing th is result 
Samples of imported ropes are being a na lyzed by the 
superintendent, and he is also conducting experim ents in. 
his own shops. 

Some change has been recently made in the gri ps 
employed on these lines which has s trengthened the 
device materially. In place of four sepa ra te p la tes in t he 
grip shank three are employed. These a re six inches in 
width in place of the four and a half inch p lates, a nd 
now the grip never fails to hold the rope with heavy trains 
through the tunnel. The del ays o n th ese lines, d ue to the 
failure of grips or ropes, which were comm on in t he early 
history of the road, are a thing of the pa st, a nd th e lines 
are now being operated with great satisfac tion t o the travel
ing public. The lines are carrying a larger n u m ber of.people 
than they did in 1892, but not as m a ny as were carr ied 
during 1893, the increase being due to the W orld 's Fair. 
It is a lso noted, as is the case with a ll t he cable lines in 
the city, that the a ccidents during the yea r o f the Fair 
were less in proportion to the number o f people carried 
than in previous years. 

The regular fare is five cents, and transfers a re mad e 
over a number of lines. Employes ride -0 n their badges, 
the number of the badge being reported by th e conductor 
on his trip slip. The tracks of the cable line on L incoln 
Avenue are being renewed with a hea vy rail, the new con
struction being a seventy-six pound, six inch ra il of special 
design. 

The pay of conductors is $ 2 .50 per d ay, g ripmen a nd 
drivers $ 2.25. 

Buffalo, N. Y. 
The rapid transit system of t he city embraces 1 2 8 

miles of track, which is controlled by the Buffalo Rail way 
Company, and the lines cater to a p opula t io n of abou t 
300,000. There are five outside lines opera ted by o ther 
companies, which serve as feeders to the princ ipal sys
tem. During the last three years in w hich the svstem 
has been under the management of lJ. H. L ittell , ·seven 
a dditional miles of track have b een built, a nd fo u r of th e 
former ca r barns ha ve been rebuilt to adapt them to the 
storage a nd repairs of electric ca rs, a nd five new car 
houses have bee n built. 

The average number of cars opera ted is 180 , w hich is 
often increased by the addition o f tra ilers to 240 or 2 5 0 . 
Included in the rolling stock equi pmen t are thi r ty e ight 
wheel cars. 

Th~ power equipm e_nt h as recently been inc reased by 
th e add1t10n o f t wo vertical com pound engi nes of 1, 250 
H. P . , m a nufactured by the L a ke Erie Engi neering Com
pany. These a re each co u pled direct to Thomso n-Houston 
8 00 K. w. g e ne ra to r s. One o f these eng ines was employed 
las t year in opera ting the In tram ural roa d at t he World's 
Fair g ro und s. T he o rigi nal equipment of the Buffa lo sta
t io n consist ed in six vertical engines o f the sa me type, 
of 6 00 H. P. each, an d th ree 3 0 0 H. P. Ba ll eng in es of the 
ta ndem com pound type. These opera ted nine Edison 
genera tors of 2 0 0 K. w. capaci ty eac h, and six M. P gener-

era t ors of the T homson-Houston type of the same capac
ity. The boile rs are chiefly of the Babcock & Wilcox 
patterns, t here being t wo o f the tu bular type, and are all 
equipped with the Ro ney stoke r . The boiler equi pment 
h as recently been increased by the a dd it ion of several 
large boile rs of the Babcock & W ilcox type. The ulti
mate capacity o f the station is said to be 3,000 H. P. 

1 h e sta tio n is located on th e b a nk o f the ship canal 
from which the water fo r cond ensing p urposes is d rawn. 
T he coal is elevated a nd t ra nsferred by worm conveyors 
to sto rage bins, t he co nveyors being operated by an elec
tric m o tor. 

The feed wa ter p ipe is provid ed wi t h a thermometer 
which indicates the temperature o f t he wa ter, the average 
tempera ture being r 70 <leg s. 

An economica l feature of engi ne room p ractice is the 
boiling of the waste rags after being o nce used, wh ich 
removes the oil and results in th e savi ng o f o il a nd was te, 
the rags being used over and over again . Linen rag s a re 
used in pla ce of the o rdinary waste, a nd care is exerc ised 
in the purchase that the stock does no t includ e bosom s 
and cuffs, which are not ad a pted to use as waste. 

The company is using a num ber o f tru cks which 
have been des igned by t he master m echanic of th e com 
pa ny and which are bui lt in the compa ny's shops. These 
a re designed for twenty-one foot bodies, a nd weigh 4, 100 
l bs. I t is also employing a hom e mad e fender o n 
ma ny o f its cars, which is adjustably attached t o the 
truck , a nd is changed from end t o end by the car m e n at 
the end of the routes. The design is simple and has 
proved very efficient in preventing serio us accid ents. 

The repair shop has r ecently b een equipped with a 
fa ir complement of new iron working tools; the wood 
shop is also provided with a number o f wood work ing 
tools, which are all operated by electri c motors. 

Considerable new t rack is being la id, for which a 
n ine inch rai l is employed. This is replacing the ra il of 
the Richardson type, which was formerly laid on cha irs, 
a n d which is failing under electric traction. 

The d evelopment of t ransit facilities is n ow keeping 
pace with the needs of t h is rapidly growing city, and it is 
the policy of the ma nagement to keep up with the d e
mand, the improvements noted above being in this direc
t ion. 

----•◄•-----

The Necessity of Good Brakes. 

T mproved methods of b raking over those em ployi ng 
manual p ower, seem to be a necessity in these d ays o f 
street railway progress. The old horse car, for which the 
hand brake was d esigned, and for which it always proved 
sufficiently satisfactory, not on ly ran at a much slo wer 
speed, and hence could be more easily sto pped , but was 
much smaller and lighter, carrying, as it did, no h eavy 
equipment. The inertia to be overco me in b ra king the 
modern cars has increased directly wi th the weight, and as 
the square of the speed a t which they are dri ven. In other 
wo rds, a twenty- eight foot, closed elec tric car weighing, 
say, 20,000 lbs. without passeng ers, a nd run ning a t ten miles 
per hour, has six teen times the ene rgy to overcome when 
the brakes are applied than a h orse car o f o ne-fourth the 
weight and running a t one-half t he speed. At the same 
t ime t he necessity of quick stops to avoid accidents has, if it 
has cha nged at all, been increased, beca use the horses of the 
h orse car acted as a sort of a dva nce g uard, and would 
tu rn out of the track in case a pe rso n fell in front of a 
car, t h us allowing ten feet extra di stance in which to 
s to p the car. 

T he fa c t that air brakes have been found superior t o 
a ll others in steam ra ilway service has naturally suggested 
the use o f co mpressed a ir a s a d esirable agent for braking 
street cars, a nd the extensive adoption of them by t he 
Third Avenue R ail way Co m pany, of New York, as well 
as other co mpa nies, seems to show that they are proving 
efficacious. 

It has been well sai d tha t "half the fender is in t he 
brake," and undo ub tedly many of the accide n ts which 
ha ve occu rred o n elec tric a nd cable lines cou ld have been 
avoided had it been possible to stop the cars promptly by 
a quic k a p pl ica tio n of t he b rake shoe. 
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Air Brali:es on the Third Avenue Railway, 
New York. 

system part icularly severe and m ade the result corres
pondingly interesting. 

At present there are 120 ca rs and trailers on the line 
equipped with the Genett air brake, the construction of 

The use of air brakes fo r cable cars has been g iven a which is familiar to our readers throug h d escriptions in 
thorough trial during the last few months by the officials ou r former issues. These cars have been running con
of the Third Avenue Railway Compa ny, New York. The ti nuously for a considerable time and cars are now 
test has occurred on the 125th Street a nd Tenth Avenue I sto pped in much shorter time and on grades where for
line of this company, and has been attended with marked merly no stops could be made. A loaded thirty foot 
success. This line of the T hird Avenue Rail way Co m- closed car, whe n descending a 9 per cent. grade at full 

speed can now easily be brought to a full stop 
within less than a car length, and in a much shorter 
distance than that if necessary. 

A very good idea of the grea t inconvenience 
---- in operating the brake and g rip lever is shown by 

the fact that hitherto harness has had to be worn 
by some of the gripmen o n the cars operated with
out air b rakes. As the operation of these hand 
brakes requires the expenditure of a great deal of 
manual force, the selection of gripmen has been 
naturally limited to those only who had great 
physica l .power and endurance, while on the cars 
equipped with air brakes any man of sufficient in
tellig ence ca n a ct in the capacity. 

A new applica tion of air power was also made 
by t hf! G enett Company on this road last month. 
T his was its employment to operate the grip as 

,..,, _ _ __ . well as t he b rake, both being controlled by the 
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this issue h ad made all its daily runs without acci
FIG. 1.-GRADE ON 10TH AVENUE LOOKIN G SOUTH FROM 145TH STREET. d en t of a ny k ind. The car is of the thirty foot 

pany is operated under circumstances wqich e mphasized 
the necessity of employing a more efficient brake than 
one operated by hand power. The routes covered are 
125th Street from river to river and Tenth Avenue from 
125th to 186th Streets. The first is the business thorough
fare of upper New York, and is always crowded during 
business hours with vehicles and shoppers, often calling 
for sudden stops to avoid accidents. Tenth Avenue is a 

FIG. 2.-GRIPMAN OPERATING GRIP AND BRAKE BY 
HAND POWER-3RD AVENU E RAILWAY. 

succession of grades (some of wh ich are shown in Fig . 1), 
and being the direct route to the pleas ure· r esorts, Fort 
George, High Bridge and Van Cortland P c1.rk, is a road 
o f very heavy traffic. Most of the cars ru n are mounted 
on double trucks, and all are of large size. These facts 
made formerly the employment of an extra gripman to 
help in setting the hand brake, a com mo n occu rrence. 
Such arduous conditions rendered the trial of any brake 

B rill closed t ype and weighs, empty, 12,500 lbs. 
On the front p la t fo rm a re only two handles, the throw
off, wJ.iich is used onl y a t the termini of the lines in 
crossing over, a nd the G enett controller handle. The 
latter is a rranged for three positions, one each for the 
fo llowing cond itions: Grip closed with brake off; grip 
open with brake on ; a nd grip open with brake off; the 
last being use1l in descending grades by gravity. 

The advantag e of having only one handle is to sim-

FIG. 3.-GRIPMAN OPERATING GRIP AND BRAKE BY COMPRESSED 
AIR-3RD AVENUE RAILWAY. 

plify the gripman's duties so as to make mistakes impos
sible. If in cases of emergency he has suddenly to move 
t wo or more heavy levers to avoid collision, the chances 
a re more that a disastrous accidFnt will result than if but 
one handle has to be moved. 

F ig. 2 shows the old style car having different handles 
wh ich the gripman was obliged to use. Fig. 3 shows 
p latform of 421 car with the levers removed. There is no 
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need for levers on cars equipped wit h the Genett a ir 
b ra ke an d g ri p controller, and the absence of these is a 
boo n a ppreciated no less by the gripmen than by the rail
way officia ls. W hat was forme rly a hard thing to do has 
no w been made so easy that a chi ld, if necessa ry, could 
wo rk the hand le, a lthough , as the Genett Air Brake Com
pany sa ys," they do not recommend juvenile employes." 

This new device marks a new era in the successful 
handling of heavy cars or trains in street railway prac
t ice. 

Car1·ying the l\lails in lkooklyn, N. Y. 

T he Atlan t ic Aven ue R ailway Company h as recently 
co mpleted a t its shops, 24th Street near Fifth Avenue, an 
electric postal car. T h e car was designed by the officia ls I 
of the railway company, assisted by the posta l a utho rities 
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FIG. 1.--PLAN OF POSTAL CAR- -B ROO KLYN, N. Y. 

of Brook lyn , a nd is patte rned after the standard type of 
postal ca r used on steam railroad lines. 

Only h alf o f t he car will be used for postal purposes, 
the other half being a smoking compartment. A plan of 
the arrangement of the car is given in Fig. 1. The car is 
o f the Accelerator type, and along the side opposite to 
t hat where the doo r is placed is a shelf, above which are 
p igeon holes fo r distr(buting t he mails. The rubber 
s tamps for canceling and post m ark ing are kept on this 
shelf. On the o pposi te side of t he car are the pouch racks 
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FIG. 2.--V IEW QF POSTAL CAR BODY- BROOKLYN, N. Y. 

provid ed with bars and hooks for holding the mail pouches 
o pen. Drop letter boxes are provided at each corner of 
t h is compartm ent, as shown. 

The exterio r of the car presents a very handsome 
appearance. It is pain ted white, like the United States 
mai l cars which are run on steam routes. The mail com
pa r t ment is lettered in gold leaf, " U. S. Mail," the smok

other car will run on the Brooklyn, Ba th & W es t E nd 
divisio n, and will stop at the following statio ns: W est 
Brooklyn, B lythebourne, Bath J unction, Lesse rs Park, 
Van P e lt Manor, Bath Beach, Bensonhurst, U nionville and 
Coney I sla nd. -----•-----
Cars put in Operation by the People's Traction 

Company, Philade lphia. 

The first electric cars of t he People's Tractio n Co m
pany, of Philadelphia. were put in operatio n July 9, at 
8 P. M. The line on which the cars were run was the 4th 
and 8th Streets, which is operated by the People's Tract ion 
Company. T he regu lar service on th is l ine was com
menced July 11. T he Girard Avenue li ne of this com
pany was a lso put in operation last month. 100 cars will 
be used o n th ese t wo lines and on t he Germ antown line 
o f the com pany. 

Th e track const ruction on the o ther li nes of the Peo
ple's Trac tion Co m pany has been large ly co mpleted, 
forty miles, o ut of a tota l of seventy-five, being now ready 
for use. 

The company has received 300 cars, includ ing b o th 
open and closed ty pes, fro m t he bui lders, t he St. Louis 
Car C om pany a nd the Lamoki n Car Works. They are 
ex tremely ta ste ful in design , a nd are said to be as hand
some a s a ny in o peratio n in a ny city. The open cars are 
of the ten bench type, an d the closed cars a re twenty fe et 
inside measurement. E ach ca r is ligh ted by t en incan
descent lamps, including one o n the bac k p la tfor m. 

When the Girard Avenue line was opened a regular 
ovation was extended t o the cars by t h e residents along 
the line. The streets were illumina ted, and fireworks 
were set off as the first cars, led by o ne occu pied by a 
hand, were put in operation. 

The power station, which is located a t D elaware Ave
nue and Beach Street , con tains d irect co nnected All is 
engines and G. E. 01,500 K. w. generato rs. 

----•••-----
The Talles t Chimney in Cana da. 

A stack, w hich is claimed to be the tallest in Canada, 
has recently been erected b y the T o ronto Street Railway 
for its workshops, at the corner o f Frederick an d Front 
Streets. 

The foundation for the undertaking was comm enced 
March 3, 1894. \Vhen excava ting, the solid rock was 
struck eighteen feet b elow the surface. Upon t h is was 
built the m aso nry and concrete founda t ion, fort y feet 
square ; this was stepped up to twenty-fo ur feet at the 
ground line, u po n which the la rge shaft is b uilt. From 
the ground fo r fifty feet the chimney is sq uare, and th is 
point is marked by a string co urse o f tooth ed brick laid 
on edge. From th is the chimney is built ci r cular with a 
slight batter to the to p. A ban d o f yello w brick regis ters 
the height of 100 ft. in the G reek key pattern, and an
other band in a different d esign sh ows the 200 ft. mark. 
The ca p, which is 250 ft. above t he ground, is three fee t six 
inches high, a nd eighteen fe e t th ree inches in diam eter. 

Th e minimum dia mete r is twelve fe et, a nd for a 
height of seventy-five feet the s tack is lined with fire brick . 
There are two smo ke entran ces fifty feet from tbe grou nd, 
7 X 11 ft. 6 ins. , which a re b uilt circu lar to p a nd bot tom. 

The s tack was b uilt by James Hill, of Toronto, from 
designs furnished by F . S. P ierso n, chief eng ineer of the 
Broadway & Seventh Avenue Railway Company, New 
York. 

Fende r s fo r Newar k Cars. 

ing com partment being lettered" S moking Ca r." The The Newark Board o f Works has ord ered that a ll 
wind ows are covered with wire screens. The car is trolley cars in Newark sha ll be equi pped with life saving 
moun ted on a Brownell truck. fenders before Oc tober 1, and has passed a resolut ion 

It is the present intention of the compa ny to put two imposing a pena lty of $50 a day thereafte r fo r each car 
of these cars in service immediately. O ne will run on the un p rovided wi th a fender. The com pany has made many 
following route : Starting fro m the P os t Office, the car J tests of patent fend ers, a nd, it is said, has dec ided to 
will go through Adams Street, Boeru m Place, Atlantic I accept an automatic o ne inven ted by S . A. Darrac h, of 
Avenue to Fifth Avenue and the n to 36th S treet. The Newark. 
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Some of the Principal Industries of Dayton, 0 . 

Works of the Barney & S mith Car Company. 

These works were started in 1847, and since ha ve been engaged in 
the manufacture of steam cars both for freig ht and passenger service , 
including sleeping cars, and are now claimed to be only second in ex· 
tent and capacity to the Pullman Works, a t P ullman , Ill. The works 
employ in ordinary times 2,000 hands, but owing to the present indus
trial depression oniy 500 are now employed, and these are chiefly en
gaged in the manufacture of s treet cars, a branch of the business which 
was introduced about a year since, in which time over 2 00 cars have 
been turned out for street ra ilway se rvice, In this de part ment the 
same practice prevails, as in the stea m depa rtment, of manufacturing 
all parts of a car in the shops, including trucks and wheels. 

Among the first street car equipments turned out were the fo ur 
window vestibule cars, described and illust rated in our last issue in con· 
nection with the lines of the Cincinna ti Street Ra il way Company , 
and in which the finish is of the same h ig h orc!er as tha t employed in 
the manufacture of steam cars, and which has given the company a 
wide reputation. 

The works are located in the northeast pa rt of the city on Keowee 
Street near the Mad River, and consist of a number of detached build
ings conveniently located for the transfer of parts and material from 
one shop to another, as shown in the accompanying illustrat ion, a nd in 
proximity to extensive lumber yards, in which a la rge s tock of ma te -

GROU ND PL AN OF T HE ~ 

ing the deco rations of the high grade steam work, three coats of var
nish being sand papered off in succession and then treated to an oil 
finish. T he company manufactures its own three ply veneers for ceil
ings, there being a department set a pa rt for this class of work, in which 
cauls, presses and gluing apparatus are provided. In the manufacture 
of venee rs only the very best stock is employed, When ready for use 
care is exercised in selecting veneers of about the same color with which 
to finish the car, so that the lig ht and dark shades are not mixed. 

In the manufacture of cove and side panels for car bodies the mate
rial is first steamed, then bent to shape over slat forms, when it is 
transferred to the drying kilns where it remains until thoroughly sea
soned. This prevents the panels from checking after being put into 
service. 

In the manufacture of the hoods the individual boards are steamed 
and bent on a form so that the material does no t spring after being put 
in service and cause the end of the dash to turn up, as is sometimes 
noticed afte r cars a re put in service. The rim of the hood, when laid 
on a fl at surface, touches at every point. Only simple stencil decora
tions a re employed for ornamenting the ce ilings. 

A number of carving machines supplement the tool equipment of 
the cabinet de partment, which are located on the upper floor of the 
annex. With these machines many designs are worked out about 
equal t o hand carving, but much less expensive. 

Small trucks, with frames and boxes of various shapes, are pro
vided for the convenient transportation of the small parts about the 
wor ks. · 
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rial is constantly kept in store. Another large building known as 
•· The Annex," located on the opposite side of the street and across the 
Miami Canal, is also occupied and in which there is an equipment of 
wood and iron working tools, as well as a boiler house and forging 
shop. 

We have not space to describe in detail the machinery and 
methods of practice adopted throughout the works, so will confine this 
description to only a few of the salient points. Among the prominent 
features which deserve attention are the enormous transfer cars which 
operate on a track bet ween the ends of the different buildings. These 
are quite high, so that the platform is on a level with the first floor of 
the shops which are nearly all built with basements, having a concrete 
floor and foundati on The movement of the transfer cars back and 
forth, and the loading and unloading of the new work as it passes from 
shop to shop is controlled by a ldrge traction engine, which is designed 
to run on the ground or on a plankway, and which can be moved to 
any place in the yard, and which is also employed for the shifting of 
freight cars. The traction engine is provided with a 1:-.rge windlass 
operated by a small engine upon which a strong rope is wound, and 
which is employed for hauling the cars out of the shops and on to the 
transfer table, the rope being deflected round corners and in any direc
tion by means of pulleys anchored at convenient positions. The shops 
are provided with smaller four wheel trucks on which the bodies in 
process of construction are moved about, and on which they res t until 
they leave the paint shop. 

In the wood working department the tools a re all of the latest 
designs, and adapted to the product ion of all possible shapes a nd pa rts, 
the policy being to have good tools, have them ke pt in good o rder and 
run at a hi!!'h speed in order to produce first class work. The work is 
classified and finished on the machines particularly ada pted fo r that 
class of work; for instance, the planers a re not e mployed for dressing 
heavy oak timbers and then adj_usted for the p laning of boards, but 
machines are provided both for the timber and the board work , also 
separate machines for the freight and passenger work a nd street car 
work. This insures a good finish, as the tools are suited to the ma te
rial in hand. 

In the cabinet shop the material for the panels and o ther inside 
work is run through a scraping machi ne aft er being planed , and before 
being delivered to the sandpapering machines. T he sanding machines 
are of the Invincible type, with the rollers carrying three grades of 
sandpaper, so that the parts when leaving the machine are smooth 
and ready for the finishing coats. The interior finishing for the street 
cars is hand rubbed and polished, after the pract ice adopted for finish-
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Great care is exerc ised in the se lection of the lumber employed in 
car building , and a la rge stock being carried it is a llowed to become 
thoroughly seasoned in the yards before it enters into car constructiun, 
bei ng a lso ki ln d ried, for which purpose kilns with ample capacity are 
p rovided. T he yellow pine for sill construction is purchased for the 
most part from a region south of Birmingham, Ala., the same as is 
employed for the construction of stea m cars. At one time Oregon fir 
was employed in these works for car sills in place of yellow pine, but · 
was a ft erwards discarded, as after becoming seasoned it was found to 
turn britt le, and though having greater tensile strength when green 
than other t imbers, it was found not suitable for this class of work. 
T he oak employed is grown in the vicinity of Dayton, while the ash is 
purchased for the most part from dealers in West Virginia, and cherry 
comes from a number of the Western states, but which, as is well 
kno wn, varies greatly in quality. but only the highest grades are em
ployed in these works. Mahogany lumber is purchased in large quan
ti t ies, and lots oft en remain in the yard for ten years before being 
used, so that it beco mes thoroughly seasoned. 

The iron shops are also equipped with a high grade of tools, 
among which are nott'd heavy punches and bending machines for forg
ing the plates and braces for freight t,rucks. There are also a number 
of steam hammers for the manufacture of drop forgings, with a large 
assortment of dies for the forming of special parts. Numerous gang 
drills, wheel borers and other special machinery help to make up the 
equipment. 

The foundry department is extensive, and a large number of 
moulding machines are provided for making the moulds for the smaller 
parts. 

The wheel department of the foundry is provided with a traveling 
crane operated with wire ropes, and has the capacity for about 150 car 
wheels per day, the annealing pits being sufficient for the storing of 
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I ,ooo wheels. There are also auxiliary machines for cleaning, boring 
and fitting the wheels. 

Among the street cars in process of construction we noted a large 
number of open cars being built for the Philadelphia Traction Com
pany, and a large number of open cars with center aisles designed to 
be operated with a fare box, having doors and ends like closed cars 
with low platforms. One lot of open cars is provided with guards to 
prevent the passengers getting off on the wrong side. These consist 
of wooden strips extending the entire length of the car, about three 
inches in width and feruled to slide up and down on the outrigged 
bronze handles of the side post. These guards can be readily slid up 
by two persons against the eaves panel, where they are held by a 
heavy spring, and can be readily let down when requirer!. the alternate 
sides being used, depending upon the direction of the<.'"'· 

The trucks manufactured by this company are of a n nw design, 
and have been illustrated in previous issues. The side bars consist of 
I beams with an inch strip of wood between, and through which the 
bolts for holding ·the body pass. They are also provided with flat 
springs and have long bodies for an adjustable brace or bracket at each 
end to prevent oscillation. 

Among the orders in hand were a number of cars which were 
being manufactured for a road in Texas. 

The works are operated under the supervision of A. M. Kittredge, 
with W. Vose as assistant superintendent. Mr. Vose is well known in 
the steam railway field as the author of a work on car building which 
first appeared as a serial in the columns of the National Car Builder. 

Brownell & Company's Boiler & Engine Works. 

As a general thing there is very little of interest connected with a 
boiler shop. The usual opinion is that it is a noisy place, that most of 
the work is done by shears, rollers, sledges and hammers, and that see
ing one is seeing all. But this is not the case with the works we are 
about to describe, for it is one of the most interesting plants we ever 
visited. The machinery employed and the tools and appliances for 
handling and adjusting the parts are numerous, of novel design, and 
are evidence of a high order of inventive talent. The employment of 
labor saving devices in all departments is the secret of the remarkable 
development of the business, and explains why, even in these dull 
times, the shops are kept running at their full capacity night and day. 

The Brownell boilers have a wide reputation and are generally 
sold at prices which defy competition. The works also turn out stand 
pipes for high duty water stations, and high speed engines which are 
limited to about 150 H. P. The company has recently purchased the 
valve patents of what has been known as the Sioux City engine, and 
will manufacture this type of engines, but instead of straight valve 
automatic mechanism will be employed. The works occupy a large 
tract on the outskirts of the city to the West, the main structures being 
of brick and conveniently arranged • for the transfer of the material 
from one shop to another. On approaching the works the principal 
building in the foreground is the machine shop, two stories in height, 
with a ground plan of 200X 60 ft. The office occupies the first floor of 

·a three-story tower at one corner next the street, the dimensions of 
each floor being 30X30 ft. The draughting room is above the office, 
and the third floor is occupied as a store room. The first floor of the 
main building is known as the machine shop, and the entire space is 
filled with iron working tools of every description and of the latest 
patterns, one of the principal machines being a twelve foot wheel 
borer. The second floor of this building is known as the pattern shop, 
and is equipped with the necessary wood working machinery. The 
blacksmith shop is next in order, with a ground space of 6oX 150 ft., 

WORKS OF BROWNELL & CO ., DAYTON, 0 . 

in which are located nine forges. The boiler shop, which is the 
principal place of interest, is 200Xso ft., with an L at each end of 
soXso ft., and a wing to one side of 70X 240 ft. This includes the 
sheet iron department and the flanging department. 

The first machines which attract a ttention on entering the boiler 
shop are the Allen automatic riveting machines. These are operated 
by compressed air, and consist of a double long lever or shears to 
which the riveting apparatus is attached, and which will reach well 
within the boiler shell. A hot rivet being inserted, the first operation 
is to clamp the plates by pressure, when the hammer is started and the 
blows continue until the metal has partially cooled, which prevents the 
rivet from stretching. These riveters, of which there are a large num-

ber, are supported by a block and fall from an overrunning trolley, and 
can be operated in almost any position, being supplied with air from 
flexible connections. There is a set of twenty foot rollers for bending 
the boiler plates, which are among the largest in the country. By 
means of these rollers long bottom sheets can be bent, so that the boiler 
can be built with one continuous bottom sheet, when d esired. 

The flanging tools are among the most interesting portions of the 
equipment, and these comprise tools for the flanging of the flue holes 
in the flue sheets, and also for the flanging of the edge of the sheets. 
The flue sheets are fir!;t cut to the proper diameter, and then are 
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brought to a white heat in a large brick furnace in which crude oil is 
employed for fuel. From this they are moved on an iron truck to the 
flanging machine proper, in which they are centered in a horizontal 
position and permanently clamped, the edge at one side being embraced 
by a pair of horizontal rollers, about six inches in diameter, which are 
attached by a quadrant to a crank a rm, and which when set in motion 
passes rapidly around the plate, the horizontal rolls gradually turning 
up at an angle, thus bending and forging the edge of the plate in one 
operation. The flue holes are then d rilled in the ordinary manner, and 
when designed for large fl ues are each flanged, as shown above, by 
being heated one hole at a time over a flat forge, when they are trans
ferred to the flue flanger which consists of a perpendicular spindle ter
minating in a head with small ro!lers set at a particular angle. The 
plates are shifted from the forge to the flanging- machine by means of 
automatic jib cranes, of which there are a large number about the shops. 
The cranes are lifted bodily by means of pneumatic cylinders located 
under the floor, the perpendicular arm of the crane being a continuation 
of the pneumatic piston. There are also numerous flue scarfing and 
welding machines, heavy punches and shears and boring machines. 

Parallel to the boiler shops proper is the shipping shed , which is 
70 X 200 ft., through which a spur of one of the steam lines passes. 
Passing back through this we come to the engine and boiler room, in 
wh ich are also located the large Ingersoll & Sergeant a ir compressors 
which supply the air for the riveting machines and for the operation of 
the cranes. Next this is the rattling room and the fitting department 
for the boiler fronts, which is 60 X 180 ft. The foundry is 200X60 ft., 
with a cupola located in an L near the center, and which is provided with 
automatic machinery in keeping with that in other departments. Next, 
a nd last, is the pattern storage building, which is of brick, 160 X 60 ft., 
with solid side walls, lighted only from the roof and at the ends, and is 
practically a fireproof building. The interio r is fitted with racks and 
platforms with steps com municating between the different tiers, and 
admirably designed for the sto rage of patterns , which are classified and 
so labeled that any pattern can be readily found, the building in all 
respects being a model in the class for which it is designed. 

Shawhan-Thresher Electric Works. 

The shops of this company occupy a large building on Library 
Alley, just off main Street, and near the business center of the city, 
and are equipped with a full complement of new iron working tools. 
The company, however, anticipates moving into more commodious 
quarters in the near future. The business consists in manufacturing 
generators and stationary motors after the Shawhan patents. the designs 
being quite different from those of the motors and generators in ordin
ary use. E lectric motors up to fifty horse power are known as the 
iron clad patterns , but th e motors are of the multipolar type, and very 
like the generators. The iron clad motors are designed to prevent the 
dissipation of the lines of force, the surface of the fields remaining non
magnetic. The field coils are wound separately and are placed over 
the interior projections of the fields, and can be readily removed or 
replaced. The company is a lso about to begin the manufacture of a 
railway motor modeled a fter the design of the stationary motors . 
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The design is for a single motor flexibly connected to both axles, but 
without the employment of beveled gears. 

Among the plants recently equipped by machines fro m these works 
is one at Kings Mills, 0., operated by the Kings Mills P ower Com
pany. The plant is designed to generate a nd transmit e lect ric power 
for various purposes. The power consists prima rily of two Stilwe ll 
& Bierce Victor turbine wheels, of 2 50 H. P. each, and a 4 00 H. P . Buck
eye engine, which is supplemented by two M. P. generators of 200 

K. w. capacity , from which the current is transmitted to twenty-one 
motors of the Shawhan-Thresher manufacture , varying from twen ty to 
150 H. P. One of its generators is a lso employed in th e Dayton & 

men ted a long electrical lines and la id the foundati on for his subsequent 
success in the electrical field . Mr. J enney organized the original Fort 
Way ne E lectric Company, a nd the Jenney Electric Motor Company, 
of Indianapolis , both of which companies were subsequently absorbed 
by the Thomson-H ouston Electric Co mpany, and later he organized 
the present Jenney Electric Motor Company, of which he is the secre
tary and treasurer. -----•·-------

The Columbia Telephone. 

The expiration 6f the fund a mental Bell telephone patents has · 
/ 

GENERATOR-SHAWHAN-THRES HER ELECT RIC WORKS. 
COLUMBIA TELEPHONE TRANS

MITTER AND RECEVIER. 

Soldiers' Home plant of the City Rail way Company, which is referred 
to in another connection of this issue. 

Works of the Jenney Electric Company, 
Indianapolis, Ind. 

The shops of this company adjoin the works of the Woodburn Serven 
Wheel Works, and are admirably equipped for the production of first 
class work. The business has, however, outgrown its present quarte rs, 
and the company proposes soon to build more commodious shops near 
the outskirts of the city, when it will begin the manufacture of la rge r 
machines, and also generators and motors for rail way service . T he 
generators and motors now manufactured for power purposes range 
through all the sizes up to 100 H. P. and are adapted to all classes of 
stationary work, and are also employed to a considerable extent for 
the operation of electric launches. These machines are constructed 
with a single coil, with wrought iron field cores, and are desig ned to 
conform to the natural direction of th!! lines of force abou t a bar mag
net. The fields are supported on a heavy base arranged to slide on 
ways for the adjustment of the belt tension. The a rmature shafts a re 
made of the best crucible steel, and are mounted on self-align ing, self
o iling boxes with phosphor bronze bearings, the boxes having capaci ty 
for holding a large quantity of oil. 

Another particular feature of the Jenney machines a re the sec
tional brushes in which small carbon points are employed, each backed 
by a spiral spring which insures good contact wi th the minimum 
a mount of friction, and allows of the brush ad just ing itself to the sur 
face of the commutator, 

The company is named for Charles D. Jen ney who devised the 
m otor in 1886, having had considerable previous expe rience in electric 
work. Mr. Jenney was associated with Van Depoele when he manu
factured his first generator at Detroit, and also studied at the Uni ver
sity at Ann Arbor, Mich., under Prof. J. W. Langley, where he ex peri-

enabled a num ber of companies to put on the market some excellent 
instruments fo r telephone communication. We present herewith en
gravi ngs of the transmitter and receiver of the Columbia Telephone 
Manufacturing Co mpany, of 136 Front Street, New York, Telephones 
have shown their value in a number of street railway plants for 
despatching cars, a nd n ow that the possibility of purchasing instru
ments outright a t a lo w fi gure is certain, they will enter much more 
largely, we believe, into street railway service. 

T he long distance teleph one transmitter of the Columbia Tele
phone Manufacturing Company resembles the ordinary type. It is of the 
microph one pattern, without any metal contacts or adjm,table springs. 
T he speaking diaphragm is made of a layer of thin veneer, and forms 
a portion of the top of the box. The receiver is very compact, being 
three and five-eighth s inches long, and two and three-fourths inches 
a t the broadest end . It is made of hard rubber, and all the connec
t ions a re made inside , so that there are no thumb screws in sight. 

T his company has also on the market an automatic switchboard 
fo r cent ral sta tions , by which all operators are dispensed with. This 
dev ice especially r ecommends itself to all places where, as in street 
rail way work , a private exchange would be used. By this switchboard 
a user of any telephone can put himself in direct and immediate com
munication with the user of any other telephone. This is accomplished 
by providing each telephone with several keys by which one can call 
the number of the telephone he desires. Thus, if he should wish to 
call up telephone No. 142, he goes to his telephone, presses once on 
the roo key , four times on the tens key and twice on the unit key, then 
rings his magneto bell which sounds the alarm bell of telephone 
No. 142. When the receiver is placed on the hook, automatic discon
nection is immediately made, and the instrument is ready for another 
call. All this is done abso:utely automatically, and no additional wires 
are required with the system. 

THE West End Street Railway Company, of Boston, Mass., will 
build a new power house in East Boston. 

\' 
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The \V orks of the Fulton Foundry & l\Iachine 
Company, Brooklyn. 

The group of views given herewith shows a few of the different 
departments of the Fulton Foundry & Machine Works, of Brooklyn, 
N. Y. The works were founded in 1870, and the numerous departments 
are provided with the latest improved machine tools and appliances for 
turning out a finer grade of foundry and machine work for which this 
company is noted. 

The works are located on Furman Street, near Fulton Ferry. The 
main building is a four story brick structure havi ng a frontage of 
100 ft. on Furman Street, and extending through the block to Columbia 
Heights. A view of the main foundry is shown in the lower right hand 
corner of the group of views. This department is 100 X 200 ft., a nd 

/ 

The works are under the superv1s1on of the proprietor , E . B. 
Wilcox. Mr. Wilcox was one of the founders of the Wilcox & Gibbs 
Sewing Machine Company, and has had long experience in the manu
factur e of high grade machinery. A view of Mr. Wilcox's office forms 
the center of the group. 

An Improved J~lectric Snow Sweeper. 

The Brooklyn Railway Supply Company, of Stamford, Conn., 
which has been prominent in the sweeper business for a good many 
years, has placed a new electric swee per on the market. This machine 
is designed to meet all the requirements of the electric roads, and is 
claimed to have a very high efficiency, owing to the manne r in which 
it is constructed and the way the broom is operated. The frame is of 

WORKS OF THE FULTON FOUNDRY & MACHl~E CO., BROOKLYN . 

is equipped with al! the necessary a ppliances for floor and bench work 
and the heavier castings. Large skylights are provided, affording 
abundance of light and ventilation. A part of the foundry annex with 
cone room and cupola is shown in the upper left hand view. 

The machine shops, which are four in number, are 25 X 70 ft. 
each, and are fully equipped with the most improved types of machine 
tools, together with a number of machines designed by the company 
for the finishing of special work. One of these departments is shown 
in the lower left hand view in the group. 

The needle room, shown in the upper right hand corner, is located 
in the third story of the building fronting on Columbia Heights. The 
dimensions are 30 X 100 ft., and it is provided with large windows 
on three sides, furnishing sufficient light for the delicate work required 
in this department, 

One of the specialties of this company is the manufacture of elec
trical machinery, and facilities have been provided for turning out all 
kinds of power and lighting appliances trom the drawing to the finished 
machine. 

In addition to the above mentioned shops, there are numerous 
other departments, including the draughting room, wood working and 
patte rn shops, with faciliti es for making wood and metal patterns. 
There are also shops for silver and nickel plating, enameling and 
japanning, and a comple te brass fou ndry , with buffing rooms and the 
necessary machinery tools for fini shi ng the work. 

The company also ma kes a specialty of experimental model 
work, an important fea ture being the facilities for finishing the work 
complete on the premises. 

the best Eastern white oak thoroughly seasoned, a nd is made especially 
he.ivy and strong to fully stand any strain that may be put on it. It is 
a regular double ender. There is a broom at each end of the machine, 
and each broom is long enough to sweep the entire track to a width of 
eighteen inches outside of each rail, a distance wiJer, it is claimed, 
than any other machine. Only one broom is in operation at the same 
time, which makes it very easy to operate, and avoids the necessity of 
employing experienced men in its use. 

One especial advantage in using this machine is that it can be used 
on any ,;tandard truck that is now on the market. It can be put on 
a nd taken off the truck like any car body; so if a nything sh ould 
happen to the truck or motors, the sweeper can be changed to another 
truck without interrupting the work. 

The nearness of the sills to the rail (twenty-three to twenty-eight 
inches, depending on the height of the truck) gives, it is claimed, 
double the strength and stability of other types of snow sweepers that 
are forty inches from the rail. 

------·•-----A Handsome Publication. 

The Portland Railway Company, of Portland, Me., has sent us a 
handsome souvenir, being essenti a ll y a guide to the points of inte rest 
on the line of the street railway company in that city a nd the suburban 
branches. The pamphlet gives a hi story o f th e city, a d esc ription of 
the interesting points, picturesque and histo rical points abou t the city 
and a large number o f handsome illust ra tio ns. 
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The \Valker Standard Generator. 

In placing upon the market a line of direct current generators es· 
pecially designed with a view to the very exacting requirements of 
railway work, it has been the aim of the Walker Manufacturing Com
pany, to avoid as fully as possible the introduction of novelties and 
untried features, and to produce a type of machine which should com
bine all the long tried and well proven elements of dynamo-electric 
machinery that the best engineering experience could suggest. It is 
confidently believed by the company that this aim has been accomplished 
in the apparatus now being put upon the market. 

In general these machines are notable for their beauty and 
strength of design and their commercial efficiency. The frames, ex
cepting the largest sizes, are cast in on ly two pieces- the upper half of 
the yoke and the poles, and the lower half of the same with the stand
ards for the bearings. 

The armature is proportionally of large diameter, is of very low 

,,---· 

f ...... ",' ..... , 
{' ~ 

/' 
;1 

<!ill' ,_ 

··"".:"'._..-:;; 

,~ ...-,-··""' 

!t'" \\ . ,' 

. ~~,,\: .• 

} 

ing through them. The teeth are of such shape that they effectively 
hold the windings in place and no binding wires are required or used. 

The shaft is heavier than is customary in usual practice, and its 
journals are exceptionally long and large in diameter, thus, at the same 
time, both reducing the pressure per square inch and providing a larger 
cooling su rface, and in practice they have been found to run cool and · 
give absolu tely no trouble. 

The magnets are of the well known iron clad type. The coils are 
machine wound, the shunt series being made up in separate, independ
ent bobbins, and encased in the same manner as the motor coils, with a 
moisture proof cove ring. This method renders the insulation espec
ially effective and durable, as there are no metallic washers or spools, 
which, being very difficult to insulate properly, have consequently often 
given trouble in machines of other makes through the grounding of the 
coi ls. The coils are held firmly in position by means of brackets bolted 
to the pole pieces. Their inside dimensions are such that a space be
tween coil a nd pole on a ll s ides allows of a good circulation of air. By 
this means in these machines a lower running temperature with a given 

DIRECT CONNECTED VERTICAL ENGINE AND WALKER GENERATOR. 

resistance with ample cooling surface, and will stand an overload of 
50 per cent., without the least injury or sparking for as long a time as 
the emergencies of railway practice would ever be likely to demand. 

It is of the iron clad, drum type, built up of the best quality of an
nealed armature iron. The plates are again annealed after being 
punched, and then insulated with a thin coating of enamel. They are 
compressed ir.to a solid core under a hydraulic pressure of 100 tons. 
The foucault and hysteresis losses are reduced to a very small amount. 

In the smaller machines the windings consist of heavy copper 
wires so arranged that no wires cross within an inch of one another, 
and there are no joints except at the commutator bars. In the larger 
generators flat bars are used, but here again they are bent to shape 
before being applied in such manner that there are no joints except at 
the commutator end. The resistance. being very low, the heat loss is 
small and the armature runs cool under all conditions. The winding is 
the two-path type, and the pole shoes and armature teeth are so shaped 
that there is absolutely no sparking at any load, and no shifting of the 
brushes required. 

The insulation is most thorough, and will readily stand ten times 
the normal pressure. The insulating material is a combination of mica 
with a fibrous material of great toughness and durability, a nd it is every
where tested to 5,000 volts alternating. This type of winding lends 
itself admirably to the most perfect insulation. The armature body is 
strongly keyed to a heavy cast center, and is so constructed that when 
running both it and the armature have a strong current of air circulat-

amount of copper is attained than is possible with the metallic spools 
used by othe r makers. 

The poles are made of soft laminated iron cast into the yoke. 
With this laminated form of construction, together with the particular 
form given the armature tooth, and the special shape of the polar face 
adopted atter much experimenting, as being the most effective, all 
heating of the poles from eddy currents in the iron, and all sparking 
and shifting of the neutral point has been entirely overcome. On all 
sides of generators the magnet yoke is cast in two pieces, and the top 
half can be readily lifted off, when it is desired to remove the arma
ture. These railway generators are compound wound, and can be 
made to overcompound any amount desired up to 20 per cent, They 
are provided with a hand regulator for adjusting the shunt coil, this 
regulator being of the well known enamel type, occupying a very small 
amount of space on the switchboard. 

The bearings are of the "ball and socket, self-oiling type. The 
frame being cast in one piece and all the boring being done in one 
setting, the armature is al ways necessarily truly concentric with the 
field bore. The oil rings are made to run in the opposite direction to 
that of the shaft. By this means a more efficient deposition of the oil 
is obtained. The boxes are lined with the best quality of babbit metal 
and where a good quality of oil is used no trouble need be feared from 
heating. In the smaller machines, which have two and three bearings, 
the oil wells are all connected together by half inch piping, so that in 
renewing the oil it is all drawn off from one tap, and in refilling the 
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filling of one reservoir fills a ll. Sight gauges ind icating the oil le vel 
are provided. Special precautions a re a lso take n to prevt nt a ny leak
age along the shaft. 

The brushes are held against the commuta to r in a manner tha t 
prevents the chattering and singing noise of the carbons, and causes 
them to wear smoothly and evenly. They may be easily a nd quickly 
removed for inspection, er dressing. The commuta tor is large enough 
to allow of ample brush area, thus permitting the b rushes to run with 
a low current density and with a light tension. Coolness in running is 
in this way assured, and this feature is also aided by the current of 
air which constantly circulates through the interi or of th e commutator 
shell. The field and armature cables are broug ht out to heavy, sub
stantial terminal blocks , and mass ive clamps a re provided for the 
switchboard leads. The pulleys provided for the smalle r be lt dri ven 
machines are very heavy a nd strong, and a sub base is provided with 
belt tightening mechanism. 

The standard switchboard is of the panel type, each pa nel con
taining all the necessary instruments switches, etc., corres ponding to 
one generator. -----•··•------
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New Motor and Controller. 

t Engravings are shown on th~pa;;-of the improved type " C" motor 
and series parallel controller, manufactured by the Stee l Motor Com
pany, of Cleveland, 0. This company has been engaged for a number 
of years in supplying repair~ for all types of motors , a nd is therefore 
in a position to observe the undesirable features of the various types, 
which were naturally avoided in the designing of its own. The aim of 
the designers has been to produce, first of all, a substantia l, well built 
motor of few parts, simple in construction and easily understood, with 
a ll parts requiring renewal so made as to ha\·e great wearing surface, 
and replaceable at small cost. 

The motor of this compa ny, shown herewith, is cla imed to possess, 
not only these desirable features, but to also be high in electrica l a nd 
mechanical efficiency, and to be the lightest motor per unit of actual 
horse power delivered to the axle on the market. 

The armature is of the drum type. and conta ins ninety-nine coils 
wound in slots, the wire being carried well below the surface o f the 
core; ample provision is made for perfect insulation. The fields are 
wound on metal shells, thoroughly insulated, and by an ingenious 
arrangement of the pole pieces, the armature or either of the fi elds can 
be removed independent of the others. 

The type ''C" controller (Fig. 2), used with this equipment, is de 
signed to have all the advantages of existing types of seri es parallel 
controllers, is simple, and provided with a device whereby a single 
motion of the reversing lever to a point indicated, mak es it a s tra ight 
multiple controller. In connection with the double fu se box (conta ined 

FIG. 1.--MOTOR--SHEL MOTOR CO. 

in the controller), either motor can be cut out in 
an instant, and without leaving the pla tform. 

In addition to the regular di sks separating the 
contacts, vulcabeston guards are inserted bet wee n 
them, effectually preventing a n a rc from forming. 
These guards are hinged a t the side of the con
t roller, sel as to be readily thrown back when the 
jacket is opened. The resi sta nce coil used in start
ing the car gradually is simple in construction , e n
tire ly protected from water, and practica lly inde
structible in ordinary se rvice. A unique feature of 
this equipment is the substitution of a very simple 
and inexpensive device for the cutting out o f the 
loo p in the field when the hi ghest speed is desired; 
the device is isolated from the motor pro pe r, 
a nd so a rranged in connection with th e fi e ld that 
most of the danger of the field burning out by a n 

the consideration of the street railway fraternity . Among other equip
ments this company has fi lled two orders, agg regating roo motors, for 
th e Cleve land Electric Railway Com pany, a nd has just completed its 

FI G. 2.-CONTROLLER- -STEEL MOTOR CO. 

fourth order for the Allentown & Lehigh 
Valley Tracti on Company. The company 
is now working on 1 2 0 motors for the 
Nassau Electric Company, of Brooklyn, 
N. Y., as well as o n a nu mbe r of smaller 
o rd ers fo r d ifferent parts o f the coun t ry. 

-----•~•-----
T HE Dela wa re Valley Railway Com

pany, of Stroudsburg, Pennsylvania, wi th 
a ca pital of $ 1,000,000 was cha rtered 
June 28. T he officers of the road are: 
Elli cott F isher , of 3-1-3 South Front Street, 
P hiladelphia, pres iden t; Michael W. O'
Boyle , secreta ry: S imon Friedberger, 
treasurer. Mr. F ried berger , who is treas
urer , is a lso treasure r of the Wakefield 
Electrical Engi neeri ng Company, of 
P hilad elphia. A mong the other incorpo
rators are G. H. Lang, J oseph S. Potts
damer , a nd Louis Lang. The com
pany will construct and operate forty 
miles of road, fro m Port Jerv is, N. Y., 

overcharge of current is elimina ted . T he manu- FIG. 3.-RESISTANC E COI L WI TH COVER REMOVED- STEEL MOTOR CO. 
facturers have not, until recently , pushed this motor 
to the front, preferring to await the test o f ac tua l service before ad ver-1 to Stroudsburg, Pa.; a large force of men will commence to equip 
ti sing it extensively, but now, a fte r t wo years ' operati on unde r vari ous th e work at both ends of the line at once, and at least twenty -five 
conditions on some of the most d ifficult roads in the country, in which miles of track, it is asser ted, will be built before the end of the 
the motors have won unstinted praise, they offe r their equi pment for present year. · 
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Automatic Oiling System. 

A new system of automatic lubrication for cent ral station ma
chinerv has recently been placed upon the ma rket by the Wilson
Whiti~g-Davis Oiling Company, of the Mu tual Reserve Building , New 
York. The system insures a proper delive ry of oil und er a ir pressure 
to all moving · parts. and does away with 
manual labor required where hand feed 
cups are used. The saving in oil has been 
found to be from 20 to 40 per cent. 
There is also manifestly a great saving in 
attendance for a varying amount, depend
ing on the number of attendants em
ployed. The system is also positive in 
its action, there being no danger of neglect 
in filling the cups and no danger of the 
spiiling of oil about the floor. 

Fig. r shows a tank into which the oil 
is pumped from a supply tank, barrel or 
filter, as the case may be. It is forced 
from this tank by means of air pressure 
generated by a Westinghouse, or other, 
air pump, to the various points to be 
served, the oil first passir.g through filters 
below the tank and then into the main 
line of pi ping. The oil cups, into wh ich 
the oil is delivered at points of con
sum pt ion, are shown in Fig. 2. They a re 
of brass or nicke I plated, and are tested 
to stand any strain which can be brought 
upon them. Each cup is controlled by a 
separate valve, and may be adjusted by a 
screw at the top, so as to exactly regulate 
the feed while permitting the instant 
flooding of any bearing if required. Each 
branch of piping and each separate ma
chine is also controlled by a separate valve; 
hence, when a machine is idle only the 
one valve requires closing and all cups on 
its line cease feeding. 

of substances or water, the same may be drawn off by sediment cock 
and branch shown below the tank. 

The company has also applied the system to cylinder lubrication 
to replace the ordinary method of lubrication in which the oil passes 
through water, The system employed is similar to that already 
described exce pt that a greater pressure is employed, it being neces
sary to more than counterbalance the steam pressure in the pipes. 

The waste, which is very small in 
amount, can, if required, be returned to 
the reservoir by the gravity pipe system. FIG 2.-ENGINE EQUIPPED WITH AUTOMATIC OILING SYSTEM. 

Two fil te rs are provided on the main 
supply pipe so as to admit the use of one in ca<e of the oth to r needing 
repairs or clea nsing. This main ou tlet, ins ide the t ank ex tenrls sevt:ral 

FIG. 1.-RESERVOIR- AUTOMATIC OILING SYSTEM . 

inches above the bottom, to prevent the entrance of a ny foreig n sub
stance into the main feed line; when the gauge indicates the presence 

If the lat ter is sixty pounds , the a ir pressure used in the oiling system 
wou ld be about sixty-five pounds and the oil fed to the cylinder as 
through an ordinary oil cup. 

The system has been installed in a number of stations with very 
successful results. A mong other places where it is in use can be men
tioned the lig ht ing plant in the Equitable Building, 120 Broadway, 
Ne w York . Here a ma rked saving has been noticed in oil, and the 
sy ste m is giving excellent sa tisfaction. 

The officers of the co mpany are: President, William Wilson, Ji.; 
firs t v ice-pres ident a nd general manager, Morton E. Davis; second 
vice-pres ident , J a mes M. Wilson; treasurer, Charles H. Wilson; secre
tary , Louis A. Chandle r. 

An Improved Rail Bond. 

We illustrate in the eng raving herewith a bond which is intended to 
carry the same amount o f current as triple lacing with channel pins. 
At the sa me t ime it is claimed to require less labor and be more relia
ble in its results. It is made out of soft copper rod of the same diam· 
eter as the hole in the rail, and is bent and slotted at each end. After 
be ing inserted in the rail a hardened steel wedge, somewhat larger 
than the slot, is driven into the bond at the bend. It is forced in suffi
ciently far so that the soft copper can be closed over it, preventing the 
wedge fro m sli ppi ng our. The ac tion of the wedge is to spread the 

IMPROVED RA IL BOND. 

bond over the edge of the hole in the rail, and to force apart the split 
ends as well. 

As shown in the cut , the web of the rail has been distorted so that 
the wo rk which the wedge does can be more clearly seen. In this way 
t he bond is practically riveted, and a perfect and permanent contact, 
unaffected by any vibration of the rail, is obtained, The bond can 
also be made of No. 0000 wire. effecting the same purpose as double 
lacing. The bond is manufactured by the Technic Electrical Works 
of P hiladelphia. . 

T he work of bonding, as stated above, can be done very rapidly, 
and only a hammer and a cold chisel to open the slot at the bend are 
necessary . 

/ 
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New Type of Switchboard. 

The General Electric Company has recently brought out a new 
type of panel switchboard, shown herewith, for which a number of 
special advantages are claimed. 

Briefly, the system of the switchboard construction, while beco m 
ing greatly simplified, is rendered very compact a nd co nvenient. All 
the instruments necessary for the c0ntrol of eacli generato r are mounted 
together on an incombustibie base, and are e lectrica lly connected 
before leaving the factory. Each panel may be erected in position 
without difficulty or delay. Being of uniform size, it may be bolted by 
the side of other panels already in place, and the switchboard ex tended 
as the capacity of the station increases, without taking away from its 
uniformity. 

These new standard panels are known as type" K," and a re con
structed in capacities of from 200 to 3,000 amperes, co rresponding to 
the generator outputs of from 100 to I ,500 K. w. Th~ controlling de-

NEW TYPE OF SWITCHBOARD . 

vices mounted upon each panel are the circuit breaker, current indicator, 
rheostat, main field and lighting switches, together with the lightning 
arrester and cut-outs required for the protection of generator and 
instruments. A double pole, plug switch allows of connection with 
either a portable or station voltmeter placed in some convenient posi
tion. The panels of from 200 to I ,ooo alilperes capacity are of the 
same width and height, and, in the latter dimension, are similar to the 
feeder panel. The illustration shows two panels of 400 amperes each. 

The automatic circuit breaker is intended to relieve the generator 
of the severe strain caused by short circuit. The tripping armature 
is fitted with an adjustable spring whereby the circuit breaker can be 
se t to open at any desired point within the range of the instrument. 
The current is nominally carried through a main contact in shunt to a 
contact o perating within a magnetic blowout. Thus, when operating 
no arc occurs at the main contact. This circuit b reaker will effec tually 
rupture any short circuit, however severe. The a rmature is provided 
with a scale eighteen inches long, which may be easily read at a dis· 
tance. The positive and negative main switches, and the stati on 
lighting switch, a ll of the quick break type, are mounted on th e pa nel, 
the equalizing switch being mounted on a pedestal near the ge nerators. 
In th e lightning arrester the special feature is an iron clad e lect ric 
magnet, in the field of which are two carbon points slig htly separa ted, 
the line and ground each being connected to one of the.e points. The 
mag netic blowout principle , as in the automatic circuit breaker, is here 
employed with unvarying reliability. The incombust ible controlling 

rheostat is placed behind the board, and is operated by a hand wheel 
shown on the front. The generator terminals are connected by a small 
four-point plug switch with an illuminated dial voltmeter mounted on 
an adjustable bracket fastened near the top of the panel. 

'I he panels are supported by vertical angle irons, tie rods and 
brackets. They are wired complete, and after setting in place it is 
only necessary to connect the leads from the generators and bolt in 
place the bus bars which run horizontally back of the switchboard. 

Motor ])riven Radial ])rill. 

The accompanying illustration is of a new half radial drill, de
signed to be driven by a direct connected motor. The motor is of the 
iron clad type, enti rely covering the a rmature, pole pieces and field coils, 
with commuta tor a nd brushes extending outside of the motor housing. It 
is free fr om external magnetism, which is necessary in order to keep 
small particles of s teel and iron from adhering to the drill. The armature 
is mounted on a bronze spider which is attached to the cone pulley. The 
controlling lever is arranged on top of the motor, and by a semi-cir
cular move ment o f the same all forward and backward speeds may be 
instantly obtained, This, together w ith the back gears a t th e rear of the 
swinging arm, gives, not only a much wider range of speed than can 
be obtained by a cone pulley, but a much more finely graduated speed. 

MOTOR DRIVEN RADIAL DRILL 

T he column swings around an internal stump. and rests, at its 
lower flange, A, on balls to insure easy movement. The thrust on the 
e levating screw at C, and the drill spindle at B, is also taken up by ball 
bearings. The drill head is moved on the arm by a hand wheel, rack 
and spiral pinion, which is always within reach of the operator. The 
spindle is spring balanced, and fed by a rack a nd pinion in connection 
with the quick return, which can be instantly released, a valuable feat
ure for tapping, The feed is obtained by pin gearing, and can be 
changed while the drill is running. This tool is built by the Lodge & 
Davis Machine Tool Company, of Cincinnati, 0. 

High Insurance Rate on a Car House. 

An extraordinarily hig h rat~ of insurance has been fixed by the 
New York T a riff Insurance Association upon the new car house of the 
Brooklyn City Railroad Company, at Third Avenue and 58th Street. 
The structure is the largest of its kind in the country, and covers a 
block 700 X 200 ft. Cars are stored on three floors, and it contains 
several mil es of tracks. The rate fixed for insurance on the building is 
6 per cent. per year, and on the contents 5. 55 per cent. 

F or the last three years the City Railroad Co mpany has insured 
its own property, but six weeks ago it was decided to seek insurance 
from the regular companies. The rate expected was r. 5, which had 
been what was charged when th e company sough t insurance before. 
But the advanced rate was fixed upon th e excuse of an increased danger 
of fire from the use of electric tractio n. At the office of the Tariff Asso
ciation, in New York, it was said that the rate had not been advanced, 
for there had been no rate for the bui lding until the one recencly fix ed . 
It was decided upon from experience with like property in other 
parts of the country. There have been large losses in the last few 
years where electricity was used as a motive power. 
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The Mather Improved Generator. 

The generator shown in Fig. I, and which has recently been put 
on the market by the Mather Electric Company, of Manchester, 
Conn., is of an entirely new design and contains a number of impor
tant features. The railway generators are wound for a nominal voltage 
of 500, but, having a rheostat in the 
field circuit, the potential can be raised 
to 600 volts without undue heating, 
and even 50 per cent. overloads will be 
borne for short periods without injury 
to the machine. 

Automatic alignment is secured by 
the use of ball bearings, which adjust 
themselves a nd can never bind on the 
shaft. The supports for the bearings 
and the entire bed plate are cast in 
one piece, a construction which give, 
great strength and rigidity to the bear
ings, and secures the greatest possible 
freedom from vibration. There are 
four sets of brushes used, each brush 
being held in an independent holder. 

The armature core is built up with 
thin disks of soft iron which are forced 
together under pressure and rigidly 
keyed to the shaft. All washers used 
a re first treated to an improved anneal
ing process, with the result that the 
armatures when revolving in the most 
intense magnetic field will only heat 
up to a few degrees above the sur-
rounding temperature. The greatest 
care is taken in the insulation of these 

raising one of the field castings. The winding is so compounded that, 
as the current supplied to the circuit increases, the voltage rises suffi
ciently to make up for the loss of drop in the circui t, or for a variat ion 
in the speed. 

One peculiar feature is the employment of cast steel in the fields, 
which increases the efficiency and g ives nearly double the magnetic 
field poss ible where cast iron is used. Another advan tage in the use 

armatures. Before winding, there is 
fitted into each slot a carefully made 
mica duct, through which the wire is 

FIG . 2.-ARMATURE-MATHER ELECTRIC RAILWAY GENER ATOR. 

wound, and nothing but the very best mica and insulating material is 
used throughout the whole construction. 

The winding is of the simplest form possible; the simplicity being 
particularly noticeable at the ends, where the wires, instead of being 
overlapped and bunched together, stand out from the core and from 
each other, thus allowing free circulation of air a round every con-

of cast steel in the fields lies in the fact that the motion of the armature 
is practically powerless to disturb the lead . a nd co nsequently the ma
ch ine may be o perated under fu ll load withi n the limit of its capacity, 
and even under a load considerably exceeding its norma l capacity, 
withou t shifting the brushes and without sparking a t the commuta tor. 

T he commutator is of exceedingly massive a nd substantial construe-

FIG. 1.-MATHER ELECTRIC RAILWAY GENERATOR. 

ductor. No wires having a large difference of potential are adjacent 
to one another. 

The necessary voltage is secured by revolving a comparatively 
small number of coils of wire in a powerful magnetic field, rather than 
by using a large number of coils and weak field, as is the usual practice. 
The small amount of wire on these armatures results, in great measure, 
in the absence of sparking at the brushes. 

The field consists of four steel castings which are rigidly bolted 
together , and which, in turn, are bolted to the cast iron frame, or bed 
plate. The exciting coils are compound wound on metal bobbins, 
which can be readily slipped on or off by loosening a few bolts and 

tion. Drop forged, pure lake copper bars and the best mica are used 
throughout. By a peculiar construct ion of the commutators , it is an 
absolute impossibility for any bar to work loose while the commutator 
is on the shaft. 

The Mather Company writes us that it is also prepared to furnish 
complete station equipments , including marble or slate switchboards 
and the la test improved station a pplia nces of its own manufacture, 
such as switches, ammeters , voltmeters, lightning arresters and auto
matic circuit breakers. 

After a series of careful experiments, the company has placed on 
the market an improved auto ma tic circuit breaker, for which the claims 
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of simplicity a nd reliability a re mad e. It consists of a n electro-mag
ne t in se ries with a double break switch. When the current exeeds a 
ce rta in p rede te rmined limit, the electro-magnet releases a trigger or 
latch, a nd the switch is opened by a powerful spring. The circuit is 
not entirely broken at the moment when the contact terminals attached 
to the lever arm leave the jaws of the switch, two carbon pencils car
ried by the leve r arm still making contact with carbon pla tes con
nected to the jaws of th e switch. The final brea k occurs between the 
carbon penc ils and plates, and the metal jaws of the switch are thus 
protected. 

Ad justments for different currents are secured very readily with 
li ttle t rouble. 

T hese a ut o ma tic circuit breakers a re equally well adapted for use 
on lig hting as well as rai lway generators, and the company earn estly 
recomme nds their use as a reliable safeguard against ove rloading of 
mach ines. 

T he company is prepared to furnish lightning arresters of improv
ed fo rm , which, in actual practice for a long time, have proved them
se lves absolutely reliable. 

The company's plant, covering a number of acres of ground, is 
situated in Manchester, Conn., on the main line of the New York & 
New E ngland Rail road, allowing the best of shipping facilities. The 
com pany has r ecently completed an extension to its plant in th e form 
of a n iro n build ing 300 X 50 ft., for an erecting shop, constructed by 
the Berlin I ro n Bridge Company, an:l fitted with an electric traveling 
crane and ex tra heavy machinery, especially adapted for ex peditious 
hand ling of large generators up to 500 K. w. in capacity. The entire 
pla nt is operated by electric motors, thus giving an exceedingly satis
factory a nd p ractical demonstration of the advantages of this system of 
power d istribut io n. -----•·•-----Iro n Armo1·ed Insulating Conduit. 

A sy_.:,/m oi iron armored insulating conduits has been brought 
out bY,,,the Interio r Conduit & Insula tion Company, of N cw York. The 
s~st fn is designed for the inte rior wiring of buildings , and has been ' 
fo nd most successful on account cf its flex
j ili ty a nd indestruct ibility. 

As in th e case of the brass armored conduit, 
the Inte ri o r Conduit & Insulation Company is 
a lso th e p ioneer with insulated iron armored 

IRON ARMORED CONDU IT, ELBOW AND JUNCTION BOX. 

condui t. T he la tter consists essentially of plain insulating tubing 
placed within a lap seamed, wrought iron pipe, one eighth of an inch in 
thic kness. T he condu it possesses all the qualities of gas a nd water 
pipe , and by means of tools for cutting, threading, etc., th e iron insu· 
lated j unction boxes, elbows, coupli ngs, etc., can be insta lled with 
equa l ease. We p resent herewith a few views of the conduit. 

-----••------The Prizes Awarded in the Car House Com= 
petition. 

The prizes in the competition for the best design for a car house, 
offered in ou r J une issue by J. G. White, the elec trical eng ineer, were 
awarded last month as follows: 

First prize, $ roo, to D. M. Pratt, engineer Pennsylvania Steel 
Company, Steelton, Pa. 

Second prize, $50, to D. B. Banks, engineer Baltimore Traction 
Company, Baltimore, Md. 

Third prize, $25, to J. H. Bickford , Salem , Mass. 
Fourth prize, $5, to F. J. Tone , Pittsburgh, Pa. 
Fifth prize, $5, to William P. Anderson, Baltimore, Md, 
Sixth prize, $5, to W. Nelson Smith, New O rl eans, La. 
Seventh prize, $5 , to A. S. Krotz, Sprin gfie ld, 0. 
Eighth prize, $5, to J. S. Ilill, Lafaye tte, Ind. 
The committee of a ward consisted of three gent le men, including 

Ed ward E. Higgins and tw o others experienced in stree t railway con
s t ruction, but who do not, for business reasons, wish to have thei r 
names known, G. W. Davenport . who was to have bet'n one of the 
judges, was unable to act on account o f illness. T he committee wishes 
to state, in connection with thi s m.itter, th a t the plan a nd speci fi <.:a tions 

of J. H. Bickford were presented in better shape than those of any 
o ther competitor, as they included com plete working details. The 
design however, submitted by Mr. Bickford, was for a car barn larger 
than was called for hy the adve rtise ments for the competition, and as 
his pla ns did not, therefore, strict ly conform to the requirements of the 
competition, the third prize was awarded him for the general merit of 
the pla ns submitted by him. 

A decis ion in regard to the second se ries of prizes offered by 
Mr. White for an article on the best method of operating parks in 
connection with street rail ways has not yet been reached, 

-----~-►-----
Feeder Wire Splicer. 

This device was brought out last year by the Ohio Brass Com
pany, of Mansfield . 0., and has met with almost universal approval 
from construction men. Besides making a practically perfect joint in 
the fe ede r wire, it saves enough time over the ordinary way of splicing 
to more than pay for its first cost. It can be used as a permanent or 
temporary connecto r, 

In making a splice the insulation is first removed and the halves of 
the splicer are placed over the abutting ends of the bare wire. The 

FEEDER WIRE SPLICER. 

nuts a re then screwed on the tapered ends of the splicer which is 
slightly corrugated on the inside, thus securely clampin~ the wire. 
Sold e r can be poured through a slot provided for this purpose. 

A joint made in this way is but a trifl e larger than the wire, and is 
of low resistance and great strength, the average electrical resistance 
.02 of a n ohm and the mechanical strength of the joint being more than 
being than the wire itself. 

----- •··-----Elcetric Railway Construction in Chicago. 

The electric roads in Chicago are going forward at a pace that is 
astonishing. Not only are new lines projected in many of the suburbs 
and outlying districts of the city, but the older roads formerly operated 
by animal power are making extensive preparations to replace their 
horses with elec tric motors. Almost without exception the franchises 
asked for by the companies o perating the North, West and South Sides 
systems ha ve been granted, and the necessary ordinances have been 
finally signed by Mayor Hopkins, although the stipulations in some 

instances are rather burdensome to the street railway com· 
panics . In less than two years Chicago will have a system 
of surface electric roads that in the extent of te rritory 
covered will surpass anything yet constructed. In addition 
to this there is every probability that at least three, and 
perhaps four, of her elevated railroad systems will in the 
same period be equipped with electricity. The Chicago 
City Railway Company has been granted the right to equip 
with the overhead system nearly all of its existing horse 
car lines , including the Indiana Avenue line, and construc
ti on wo rk will begin at once. 

During the month the control of the Lake Street elevate<! 
has passed into the hands of Mr. Yerkes and his friends. 
The board of directors now includes Mr. Lauderbach, of the 
Northwestern elevated road, Mr. Furbeck, the general 
manager of the North Chicago road, and Mr. Parsons, the 
general manager of the West Chicago lines. This deal 
practically consolidates the North western and the Lake 

Street elevated roads, and the construction work on these lines will 
now be carried on without interference with each other. Both roads 
will be equipped electrically, and the presence of B. E. Sunny on the 
board of directors of the Lake Street elevated makes it quite certain 
that the equipment of the lines will be similar to that used on the In, 
tramural road at th e World's Fair. 

Street R ailway News~ 
New Roads. 

Ambler, Pa. - The Ambler Electric Railway Company was in
corporated June 19, with a capital stock of $ 12,000. Jas. W. Shepp, 
of Philadelphia, is the president of th e .-.:ompany. Others interested 
are N. H. Lazelere, of Norristown , Pa., and Wellington B. Krick, of 
Reading, Pa. 

Argentine, Kan .- At a recent meeting of the Argentine City 
Council, Ernest L. Engeren a nd others made applicat ion for a fran
chi se for an electric I oad, beginning near the Southern Bridge, cross
ing the wagon viaduct and running on Silver Avenue. 

Bath , Me.-The Bath Street Railway has proved so successful 
that there is talk now of another line to be put in by an entirely new 
company. The idea is to connect with the present system at th e 
sou thern end and run to P hippsburg Center, a dis tance of three or 
four miles. 

Belleville, 111 .-An ord inance has been presented to the City 
Counci l granti ng a franchise to the St. Lou is & Belleville Railway 
Cqmpany to construct an e lectric rai lway thro ugh West Belleville, and 
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over Franklin Street to Illinois Street, in this city. The company 
proposes to build an electric line from East S t. Louis to Bellevill e over 
the St. Clair turnpike. 

Bluff City, 111.-Bluff City Electric Street Railway Company 
was incorporated June 28, with a capi tal stock of $200,000. T he incor
porators are Dewitt L. Jones, S. D. Talcott and Chas. Whitney. 

Broad Ripple, lnd.- The Town Board has granted a fifty 
year franchise to the Indianapo lis & Broad Ri pple Ra pid Transit Com
pany. The company may use any motive power but steam. 

Cincinnati, 0.-0. B. Brown, of Dayton, rece ntly appeared 
before the County Commissioners for the purpose of securing the 
right of way over the Paddock Rnad for the Cincinnati, Middletown & 
Dayton Traction Company, wh ich proposes to build and operate an 
electric road between this city and Dayton. 

THE Commissioners of Hamilton County have g ranted the Cin
cinnati, Midd letown & Dayton Traction Company, wh ich was recently 
incor porated for the purpose of build ing an electric ra ilway betwee n 
Cincinnati and Dayton, the right to construct a nd operate the road 
from Avondale to Carthage. Construction must be com menced by 
January I, 1895, and be comple ted not later than Ja nuary I , 1897. 

Cleve land, O.-The Cleveland & Elyria Railway Company 
was incorporated recently by Benjamin F. P hinney, Jay Comstock, J. 
M. Gasser , H. D. Coffinl.ierry and Dallas-Bebe. The capital stock is 
$100,000. The company proposes to build a railway line to be oper· 
ated by electric or other motive power between Cleveland and Elyria, 
for the pur pose of conveying passengers, freight , express matter and 
the United States mails between the t wo points named. 

Columbus, 0.-It is reported that a com pany of New York 
capitali sts has been organized for the construction and maintenance of 
a n elevated railroad in Colu mbus. It is to be operated in connection 
with the Columbus and Johnston and the Columbus a nd Harrisburg 
lines, and the plan includes an electric road to be built to the Licking 
reservoir and Zanesville. 

D efiance, O.-The Defiance Light & Railway Company. of 
Defiance, has been incorporated by Samuel L. Nelson, Charles E. 
Miley, A lvaro S. Krotz, Lawrence L. Minor and Oscar T. Martin. The 
capital is $100,000. 

Duluth, Minn.-Articles of incorporation have been filed by 
the Duluth & Superior Traction Company, the incorporators being 
Frank Bergen, of E lizabeth. N. J.; Edward J. Douglas, of Philadel
phia and John H. Davis, of New York. The capital stock of the com
pany is $2;000,000. Its object is to construct and operate a system of 
electrical street railways in Duluth, Minn., and Superior, Wis. 

Essex, Conn.-There is a movement under way to construct 
an e lectr ic railway from Essex to I voryton. 

Fort Dodge, la.-The City Council has granted a franchise 
for twen ty, five years to S. T. Meservey for a street railway and elec· 
tric lighting plant. 

Homestead, Pa.-A contract for building the new line of the 
Homestead Street Rai lway Company, between Homestead and Pitts
burgh, has been let to the New York Electric Construction & Engineer
ing Company. The work is to be commenced by October I. 

Kan sas City, Kan.-The Stock Yards & Northwestern Rail
way Company has asked the City Council for a franchise for a street 
railway running from the stock yards to the northwestern part of the 
city. 

Newark, N. J.-A certificate of incorporation of the North 
Jersey Street Railway Company has been filed. The incorporators 
are James K. Corbiere, of Caldwell; Daniel V. Harrison, William H 
Power, of Montclair; James C. Beach, Samuel M. Barrett, of Bloom
fie ld, and others. It is capitalized at $5,000,000. The company will 
operate in Newark. 

Philadelphia, Pa,-The Aramingo Avenue Passenger Rail
way Company, and the East Aramingo Avenue Passenger Railway 
Company were incorporated June 21, with a capital stock of $12,000 
and $18,000 respectively. Henry C. Moore, 624 N. 22d Street, Phila
delphia, is president of both companies. Others interested are Henry 
M. DuBois, David C. Golden and Hyland C. Murphey, all of Phila
delphia. 

Phillipsburg, Pa.-With Charles A. Bragg, of Philadelphia, 
as one of the incorporators, the Clearfield Traction Company, of Phil
lipsburg, was chartered Jluy 18. Its capital is $10,000. 

Plainville, Conn.-The Bristol & Plainville Tramway Com
pany has made application to the Selectmen of this place for right to 
lay tracks in the streets. 

Rutland, Vt.-A new street railway company has been organ
ized here, to be known as the City Electric Company. The following 
are the officers: President, E. A. Morse; secretary, James Carruthers; 
treasurer, H. 0. Edson. The capital stock of the company is $100,000. 
The company will begin the construction of the road as soon as the 
city will grant permission. 

Scranton, Pa.-The Scranton North End Street Railway 
Company was incorporated July IO, with a capital stock of $20,000. 
Lemuel Amerman, of Scranton, is president of the Com pany. Other 
stockholders are Plummer S. Page, Henry H. Archer, Robert C. 
Adams and Louis A. Watres, all of Scranton. 

THERE was chartered, July 20, the Lackawanna Valle y T ract ion 
Company, of Scranton; capital, $400,000. Lieutenant Governor Watres 
and ex-Congressman Amerman are two of the incorporators. 

Skowhegan, Me.-The Skowhegan & Norridgewock Street 
Railway & Power Company has organized by the election of W. H. 
Wildes, of Skowhegan, president; I. C. Libby, of Waterville, t reasurer; 
A. R. Bixby , clerk; A. F. Gerald, of Fairfield, manager, The capital 

stock is $50,000. The bui lding of the road is let to the W orcester Con
struct ion Company, of Massachusetts, a nd the company expects to have 
t he road running early in September. 

S til lwater, Minn. - The Stillwater E lectric Railway Company 
has been o rgani zed here. The new co mpany is organized with a 
capital stock of $75 ,000 , and succeeds the S tillwater Street Railway 
Com pa ny. J . C. N etha way, ot S tillwater , is sec re ta ry, and Allan 
Curti s, of Bosto n , p resident. 

T onawan da, N. Y. -Mr. West, contractor for the electric 
railroad fro m Tona wa nda to Sanborn , a distance of six miles, is re
port ed to have said he intends to co mmence the work shortly. 

Was hingt on, D. C.-A project fo r a n electric railroad be
twee n Washington and Ne w York has been brough t before Congress in 
a bill for t he incorporation of the Nationa l R a pid Transit Railway 
Company. Ex-Representa tive H emphill, of Sou th Ca rolina, and 
Washington capitalists a re interested in the road. 

Wilmerd ing, Pa.-The Pitcairn, Wilmerding & Braddock 
Street Rail way Com pany was incorporated July 19. with a capital 
stock of $21 ,ooo , t o construct and operate an electric railway at Wil
merd ing , Allegheny Count y. T he president of the company is W. J. K. 
Kline, of Greensburg ; and othe rs interest ed a re H. L. Castle, of Pitts
burgh . a nd S. A. Taylor , of Wilkinsburg. 

Y on k ers, N . Y.-The North & South Electric Railway Com
pany has been incor porated to construct a street surface road, about 
five miles in leng th , in Yonkers , the no rthern terminus to be in the 
vic ini ty of Shonnard P lace and North Broadwa y, and the southern 
terminus to be the southern boundarv of the city of Yonkers on South 
Broadway. The capita l is $ 50 ,0 00. The directors a re William Delavan 
Rt.Id win, S. T. H ubbard , John C. Shotts and T . H. Silkman, of Yonkers, 
and others. 

New Publications. 

The Best Light for Ci ty Railway Cars. Published by the Safety 
Car Heating & Lighting Company, New Yo rk. 
This is a handsomely p rinted a nd tasteful circular issued to pre

sent the advantages of gas lig hting for street cars. The success of the 
P intsch gas as an illu minant , as our readers well know, has been phe
nomenal, and that the system is equally well adapted for street railway 
cars, the we ll ligh ted cars of the Broad way, Third Auenue and other 
roads using th is system show. T he circula r presents views of the cars 
on a number of lines usi ng this system, a nd gives extracts from the 
daily press and opinions o f use rs as to its desirability and value. 

Electricity O ne Hundred Years Ago and Today. With copious 
Notes a nd Extracts. By Edwin J. H ouston, Ph.D., New York. 
The W. J. Joh nston Company, Limited , 253 Broadwa y. 199 pages, 
illustrated. Price $1.00. 
This book g ives a brief re vi ew o f the advance in electrical science 

made during the last centu ry. a nd conta ins the text of a lecture orig
inally delivered before the E lectri cal Section of the Brooklyn Institute. 
In its present form the text is a mplified by foot notes containing much 
interesting histo rical data. P rofesso r H ouston throws much new light 
on the date of electrical d iscoveries , and shows among other points 
that Davy was not the inve ntor of the carbon voltaic arc, but was an· 
ticipated by many others. 

The Railway Surgeon. Vol. I. N o. I ; $5 a year. The official 
organ of the National Associa tion of Railway Surgeons. Pub
lished every othe r T uesday. Monadnock Block, Chicago, Ill. 
The National Associati on of Railway Surgeons is one of the most 

successful of the many organiza ti ons connected with the railway ser
vice. Railway surgery forms a distinct branch of the science of surgery 
in general, and there a re many classes of injuries which pertain partic
ularly to this department . There are also many other questions which 
come up in railway service , such as the proper sanitation of railway 
cars, which are peculiar ly within the province of the railway surgeon. 
We welcome this lates t publi cati on , and particularly recommend it to 
the heads of the medical de pa rtments of our street railway companies. 

General Information in Regard to Electric Installations. Published 
by Al~![emeine Elektricitiits Gesellschaft, Berlin. . . 
Th is is a very handsome catalogue of over 200 pages, printed m 

two colors, a nd g iving a good deal of valuable information, with illus
trations of the machines and other applia nces supplied by this com
pany, which manufactures a pparatus for a ll branches of electrical 
work. The book is bound in white ivory celluloid, and bears upon the 
front cover the na me and trade ma rk of the company. On the four 
inside cover pages of the book are printed handsome colored maps of 
Europe, Germany and the t wo hemispheres. This company, whose 
work abroad we have had frequent occasion to describe and commend, 
has recent ly decided, we understand, to engage in the electric railway 
business in America. 

The R eport of the Eleventh Annual Meeting of the Street Railway 
Association of the State of New York. 
The a nnua l report of the Rochester meeting of the New York 

Stree t Rail way Association has been received. It is uniform in size 
with the other re ports, and contains in addition to the proceedings of 
the convention seve ral notes by Mr. McTighe, whose paper on return 
ci rcuits of e lectri c railways was read at the convention, upon certain 
points brought u p during the discussion. A copy of the constitution 
and by-laws o f the Association is also printed, t ogether with the special 
committees fo r 1894, which consist of Major George W. McNulty, who 
will present a paper on " Recent Improvements in Cable Practice," 
and J . B. Craven, of Buffalo , who will present a paper on" Economy 
in E lectric Power Stations." 

i 
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Electrical Engineering Leaflets. By E. J . H o uston, and A . E. Ke n 
nelly. Published by the Electrical Eng ineer, 203 Broadway, New 

York. 
We are in receipt of the first four numbers of three series of leaflets 

prepared by Messrs. Houston and Kennelly for the use of students of 
electrical engineering. There are three grades, the elementary, inter
mediate and advanced, so that each student can select whichever is 
most suited to his require ments. Each grade is designed as a complete 
course in itse lf. The subscription price is $3 for each series of thirty
five issues. 

We consider this work an important one from an educational stand
point, and believe that it will be fou nd a valuable aid to the acquisition of 
knowledge o f the underlying principl~s of electricity and magnetism. 

Personal. 

Mr. George E. Pratt, o{ che Jackson & Sharp Company, Wil
mington, Del., was in New York last week. 

Mr. M. G. Hubbard, Jr., chief engineer of the McGuire Manufact
uring Company, of Chicago, was in the East last month on a business 
trip. 

Mr. Henry Elliott, of the Elliott Frog & Switch Company, of St. 
Louis, has gone abroad on an extensive trip , and will be absent about 
five months. 

Mr. Benjamin Frick has been elected secretary and treasurer of 
the Atlantic Avenue Railway Company, of Brooklyn, vice Mr. William 
J. Richardson, resigned. 

Mr. W. J. Richardson, secretary and treasurer of the American 
Street Railway Associa tion, sailed for Europe July 21. Mr. Richard
son will be gone about seven weeks, and will attend the meeting of the 
International Street Railway Association in Cologne during the early 
part of September. 

Mr. Edward Caldwell, well known to our readers as an expe
rienced journalist, has taken a position on the staff of the STREET RAIL
WAY JOURNAL, with headqua rters at New York. Mr. Caldwell was for 
a long time one of the editors of the Electrical World , and more re
cently the editor o f the Street Railway Gazette. 

Mr. W. S. Rogers, s pecial agent for the Sperry Electric Railway 
Company. of Cleveland, 0., is in th e East at present, making his 
headquarters at the Imperial Hote l, New York. Mr. Rogers tells us 
that the Sperry motor equipments a re meeting with more and more 
favor, and that the demand for these motors is good. The first of the 
large order of 125 equipments of Sperry equipments for the People's 
Traction Co mpany, of Philade lphia , was put in operation last month. 

Mr. E. J. Wessels, formerly of the Short Electric Railway Com
pany, has been appointed general manager of the Genett Ai r Brake 
Company, with offices at 33 Wall Street, New York. Mr. Wessels 
reports business as being very promising. The company has just 
dosed a contract with the New Orleans Traction Company to equip a 
n1>mber of its cars with its air brake. The matte r of braking is receiv· 
ing unusual attention at this time, owing to the numerous accidents 
which have recently occurred. Mr. Wessels predicts that the Genett 
air brake is destined to become in street railway practice what the 
Westinghouse brake has become on steam roads. 

Equipment Notes. 

The Gleason & Bailey Manufacturing Company, of New York. 
will build for the town of Port Chester, N. Y., an elaborate steel frame 
city truck. 

E. F. Dewitt & Company, of Lansingburgh. N, Y. ,report, am ong 
other recent orders one with the Electric Traction Company, of Phila
delphia for the equipment of 200 cars with their "Common Sense" sand 
box. 

The R. A. Crawford Manufacturing Company, of Pittsburgh, 
Pa. ,mentions among its recent o rd ers , an addi tiona l o rder for fifty fend
ders from the New Orleans Traction Company, which has already a 
number of the Crawford tenders in use. 

The East River Gas Company, of Ravenswood, Long Island, 
N. Y., is building, in connection with its new works, an exceptionally 
large coal pocket, designed to hold II,ooo tons, and is equipping it 
with C. W. Hunt Company machinery, 

The Manhattan General Construct ion Company, of New York 
City, has been appointed by the Buckeye Electric Company its agent 
for New York and vicinity and for Massachusetts, Rhode Island and 
Connecticut, in add ition to the territory already covered. 

The Pettingell Andrews Company, of Boston, Mass., has opened 
an office at 39 and 41 Cortlandt Street, New York, in connection 
with their Boston street railway business and general electrical sup
plies. Frank X. Cicott, manager of the railway department, will be in 
charge. 

The Billings & Spencer Company, of Hartford, Conn., has made 
an a rrangement with the Pettinge!I Andrews Company of 72-4 Federal 
Street, Hoston, by which the latter company is to act as agent for the 
sale of the Bil lings & Spencer Compa ny's patent drop forged commuta
tor bars to street railway companies in the United Sta tes a nd Canada. 

M. T. Davidson, Brook lyn, N. Y., builder o f the Davidson 
steam pumps, finds bus iness good. A recent orde r fro m the United 
Slates Government authorities at W ashin g ton calls for a 10 ,000 lb. 
pressure pump of the latest Davidson type, which will be used in the 

Bureau o f Engraving a nd Printing. O ther large orders are also under 
way at th e works. 

Carleton & Kissam , of N ew Yor k , h ave la te ly added to their ex
tensive list o f s tree t cars in whi ch they control the exclusive advertis
ing pri vileges, a ll the cars o f the P leasant Va lley T raction Company, 
Allegheny, P a . , a nd the S uburba n Tracti o n Compa n y. in Pittsburgh, 
Carle ton & Ki ssam no w cont rol the adve rti s in g privileges in all but 
four lines in P ittsburg h and Alleghe ny. 

The Fiberite Company, o f Mecha nicsv ille, N . Y., is maki ng large 
sales of the Medbery insulation. A m o ng the roads whi ch th is com
pany is now supplying a re the M ontreal Street Railway Co mpa ny; 
Montreal Park & Island Co mpa ny ; Uni o n S tree t Rail wa y Compan y, of 
Provide nce; Midd leto wn- Goshen Tracti o n Compa ny; P hiladelph ia 
Traction Compa ny ; B uffalo S treet Rail way Compa ny , a nd the Wissa
hickc- n Railway Co mpa ny. 

The Knott Manufacturing Company, of 796 Seventh A venue, 
New York City, has placed upon the marke t a commuta to r lubricatin g 
compound intended as a substitute for e ither machine o il, glyce rine, 
vaseline or any paraffine preparations used on commutators. The 
company has issued a pa mphlet g ivin g a num ber of reasons why this 
compound should be used o n e lectri cal machine ry, a nd presentin g a 
number of testimonial s from th ose wh o ha ve used it in their sta tion s. 

H. Ward Leonard, of N e w York, has just had issued to him 
patent No. 522,71 8 , of July IO 1894, for an electric heate r whiL·h is 
likely to mark a very distinct advance in that line. The invention is 
quite radical, and the pa tent obtained by him contains very broad claims. 
The first claim reads as foll o ws: "A device in which electrica l energy 
is converted heat, having a thinly insulated conducto r embedded in, 
and completely surrounded by, a closely applied mass of metal substan
tially as set forth." 

The Bemis Car Box Company, of Springfield, Mass., reports 
large increase of orders. P. T. Pullen, o f the company, tells us that 
among the recent orders the company has received an orde r for fifty 
trucks from the Electric Traction Compan y , of Philadelphia, and 
twenty-five trucks from the Hestonvil!e , Ma ntua & Fairmount Ave
nue Railway Company, of the same city . The company has also sup
plied thirty trucks for the Fairhaven & Westville Street R a ilwa y Com
pany, of New H a ven, Conn .. and 1 80 trucks for the Third A venue 
Railway Company, of New York. 

The Mather Electric Company, of Ma nchester, Conn ., h as just 
issued a new catalogue of its street railway apparatus. The compa ny 
has on hand a number of orders for new multipolar generators, of th e 
type descdbed elsewhere in this issue, for both belted and direct co n
nected work. The company reports that it has had even more success 
in putting this new apparatus on the market than had been anticipated . 
It has contracted and closed for the equipme nt of a number of electric 
roads both in the East and West. The Western business of the Mather 
Electric Company is controlled by J. Holt Gates, o f 1 q o Monadnock 
Build ing, Chicago. 

George Cradock & Company, of Wakefield, England, write m 
that the Lang lay rope, which was removed from the tunnel line of the 
North Chicago Stree t Railway Company after making a reco rd o f 
ninety-eight days, and which was put to work on the South Clark 
Street line on May 12, was taken o ut June 9 , after having run twenty
nine days on this line. The rec o rd on the tunnel line was wonderful 
in itself considering the great wear. a nd it was removed from this line 
only because it had worn too small tor the grips to take ho ld of it. 
The fact that it was useful, however, for further service speaks vol
umes for the durability of the Cradock ropes. 

The Composite Brakeshoe Company, of 620 Atlantic A venu e . 
Boston, Mass., writes us that it has made a rrangements with th e Penn
sylvania Iron Works Company, of Philadelphia, for the man..ifacture of 
its composite brakeshoe. Shipments with bills of lading will be 
made directly from the factory, but all orders should be sent to th e 
Boston office. The company has also made arrangements with the 
Kinzer & Jones Manufacturing Company, of Pittsburgh, Pa., fo r th e 
manufacture of its composite brakeshoes in tha t sectio n of the country. 
This brakeshoe is becoming the standard on many stree t railwa ys, es
pecially for electric service, and has supe rior braking and wea ring 
qualities. 

The Harrison International Telephone Company, o f N e w York 
City, is meeting with excellent success in th e sale of its te lepho nes in 
all sections of the country. On August 1, the co mpany will comme nce 
the sale of the Ford automatic switchboard, by the use of wh ich the 
need of a central station will be avo ided and connecti o ns can be made 
at any instrument with any other. Owing to the large demand for 
Harrison telephones the construction department of the company, or
ganized as the Harrison Internationa l Construction Company, has 
moved its general offices to Cha mbe r o f Commerce Build ing. C h icago, 
where all correspond ence with refe ren ce to the establish ment of ex
changes, the construction o f the same , a nd the purchase a nd lease of 
telephones should be addressed. 

Allan , Whyte & Company, o f Ruthe rglen, Glasgow, Scotland, 
is the title of a new firm organi zed so me time ago , as a lready men
tioned. The firm has comme nced the manufacture of wire ropes for 
cable railways, mines , t ransmission o f power, suspension bridges etc. 
Roth the principals of thi s compa11 y are we ll known in cable work. 
Alexande r B. Allan has been la tely connected with George Cradock 
& Compa ny , of Wa k efie ld, E ng land, a nd h as spen t a considerdule ti me 
in thi s country re presenti ng those manufacture rs, The other pri nci
pal, R o be rt M. Why te, was fo rmerly conne cted with Mess rs T homas 
and Willi am S mi th , of Newcastle- u pon-Tyne, Engla nd, the promine n t 
E ng lish cable builders. T he pe rsonal knowledge of t hese ge ntl e men 
o f the ma nu fact ure a nd a pplicati on of wire ropes makes the m es peciall v 
compe tent to adv ise with cable railway managers as to th e type of 
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rope to use, a nd insures a high degree of excelle nce for the product of 
their works. 

The Lewis & Fowler Manufacturing Company, of Brooklyn, 
N. Y., recently sold to the South Jersey Street Railway Company, of 
Point Pleasant, N. J., five open cars complete and ready for operation, 
including an equipment of Lewis & Fowler fare registers. These ca rs 
are to be mounted on Peckham trucks, and will be equipped with 
Westinghouse motors. This is a new road, having been opened July 
20. The Q. N. Evans Construction Company, o f New York, was 
the builder and contractor for equipment of every description. The 
Lewis & Fowler Company reports that the demand fo r its Acme car 
jack, recently described and illustrated in the JO URNAL, has resulted in 
large sales. The company is constantly receiving very complimentary 
letters regarding its merits. This car jack is intended for use in repair 
shops, and is equallv adapted for use anywhere a long the line, as it is 
capable of quick adjustment and action. It is sufficiently powerful to 
lift the heaviest cars that are built, and two men can operate it with 
very slight effort. 

The John Stephenson Company, Ltd., of New York, is doing a n 
excellent business, and the factory of the company presents a very busy 
appearance. 1 he company has recently delivered fifty-five closed cable 
cars to the Broadway & Seventh Avenue Railway Company, in addi
tion to the other extensive orders which have been filled for this com 
pany, showing that the Stephenson car is felt to be the standard in this 
company's work. The Stephenson Company has also delivered JOO 
open cars to the Metropolitan Traction Company. Among the orders 
on which the Stephenson Com pany is busy at present is one for fifty 
cars for the Consolidated Traction Company, of Ne w Jersey; e ight cars 
for the Bridgeport Street Rai lway Company, of Bridgeport, Conn.; 
ten cars for the Dartmouth & Westport Railway Company, of New 
Bedford, Mass.; eleven open cars for the Stei nway Railway Com pany, 
a nd sixty twenty foot cars for the Nassau Electric Railway, of Brook
lyn, N. Y. The Stephenson Company reports the usual foreign de
mand, and among other foreign o rders filled recently was one for a 
number of horse cars to be used in St. Petersburgh. 

The Standard Paint Company, of New York, has recently been 
awarded a decree in the United States Circuit Court for the District of 
New Jersey, establishing the validit y of the U nited States patent under 
which this company has manufactured its pa per. The case was that of 
T he Stand a rd Paint Company vs. Henry J. Bird a nd James L. Rey
nolds , a nd the decision was tha t the assigno rs of the Standard Paint 
Company were the first persons to produce a paper coated with the 
solid residuum of petroleum, a nd com bining the characteristics of a n 
odorless, watn, acid, a lka li a nd a ir proof paper, and that the patent 
under which this company has hitherto manufactured was valid, and had 
bee n infringed. The court, by Hon . George M. Dallas, circuit judge, 
holds that any paper possessing the same essenti a l characte ristics and 
produced by the coating with any material similar to that e mployed by 
this company, by whatever na me it may be called, is a n infringement 
of the pa tent, a nd tha t pa ten t is good and valid in law. H aving now 
obtained an injunction in the courts, the company will, of course, seek 
to fu lly protect its rights, and cautions the public against the use of 
a ny sheathing, building or insulating papers which fa lls within the 
decision. 

The Berlin Iron Bridge Company, of East Berlin, Conn., has 
rece ived an order from the St. Louis Railway Compan y, of St. Louis, 
Mo. , for the construction of that company's new car barn. The build
ing will be sixty-four feet in width, and 185 ft. in length, with brick 
walls, the roof being of iron covered with the Berlin Iron B ridge Com
pany's patent anti-condensation, corrugated iron roof cove ring. 1 tis the 
inten t ion of the railroad co mpany to make this station absolutely fire
proof and thereby save insurance. T here will be no woodwork used 
in the construction of the buildi ng , and it will not be necessary to 
carry any insurance whatever, as the danger from fire is entirely elim
inated. The United States Projectile Company at Brooklyn . N. Y., is 
making extensive additions to its machi ne shop, a nd has placed the 
contract for this work with the Berlin Iron Bridge Company. Another 
contract received by this company is for a new electric light and power 
s tation fur the Bradford Elect ric Light & Power Company, Bradford, 
Pa. The building is 65 X 160 ft., with brick side walls, the ro of being of 
iron, covered with the company's pate nt anti-condensation, corruga ted 
iron roof covering. When comple ted, this will be one of the finest 
a nd most co mplete stations in western Pennsylvania, a nd also so con
struct ed as to be absolutely fireproof, there being no wood work a bout 
the building to take fire. T he Berlin Company has a lso rece ived the 
contract from M. C. Henry & Company, of New York, to cove r their 
stone yard with an iron roof, and also for a traveling crane. The 
building will be 5•J X JOO ft., constructed entirely of iron, the whole 
space to be controlled by the traveling crane. 

The Altoona Manufacturing Company, of Altoona, Pa., manu· 
factu re r of the M. A. Green engine, is meeting with a large de mand 
fo r this popular machine. Edward F. Austin, of Pittsburgh, Pa., the 
energetic agent :n that city for the Green engine, has just comple ted 
the installation of one of the fifty horse power, improved, automatic 
cut-off engines to drive a 500 light ·westinghouse dy namo in Chris t's 
M. E. Church of the East End of Pittsburgh. As this is the first en· 
gi ne installed in a church in that section, it makes an especially inter
esting installation. The M. A. Green engine has been largely adopted 
in Western Pennsylvania la rgely throug h the untiring efforts of Mr. 
Austin , who from hi s first examination of the engine fel t assured of its 
success, especially for electric lighting work a nd for street rai lways. It 
is designed and const ructed particularly for this line of work. Mr. 
Austin has also made the following sales in his section: One So 
H. P. M. A. Green improved, automatic cut-off engine to the New 
Castle Car Manulacturing Company, of New Castle, Pa.; one 150 

to 180 H.P. M. A. Green engine to fone s & Laughlin ,of P ittsbu rgh , t o 
run the electric cranes with wh ich they have recentl y equi p ped their 
mills: two 60 H P. M. A. G reen engines to the McIn tosh- Ve rn er 
Build ings, of th is ci ty ; one 12 X 14 M. A . G reen engine to the 
Lorch-Eble Machine Co mpany, of P ittsburgh, and one 150 H.P. M. A. 
Green eng ine t o the Watson Mining & Manufac tu ring Company, of 
Monongahe la Ci ty, Pa. Other recent orde rs a re as fo llows: O n° 280 
H. P. eng ine fo r the Akron Street Railway Co mpany , o f Akron , 0. , 
to be d irec t coupled to a 250 H, P. ge nerator built by the Wa lker 
Manufactu ring Company, of C leve la nd , 0.; one 65 H. P. en· 
closed type, self-oili ng engine for the Lyce um Theatre , Philadelphia ; 
one 175 H. P. standard, cen te r crank e ngi ne fo r the F reeport E lectric 
Company, Freeport, 111. ; one 65 H. P. enclosed type , self- oiling eng ine 
for Knights Brothers, Faye tte County, l a. There is co nsiderably 
more inquiry, a nd wi th a set tlement of the railroad strike it is be
lieved that a substantial improveme nt in business will be the result . 

W ESTER N NOTES. 

T he American Car Compa ny, of S t. Louis , has just taken an 
order for twenty-five cars from the U n ion Depot Ra ilroad Co mpany of 
that city. These will be equipped with Mr. Sutton's ne w truck. 

The Cent ral E lect r ic C om pa ny, of Chicago, is now getting into 
shape to do a large business in street rail way supplies. The managers 
of the com pany tell us that the demand fo r their street railway appli
ances is growing, and that they are increasing in popula r favor. 

The American C a rbon C ompany, of Dayton, 0., is now ex peri
menting on motor brushes , a nd ho pes soon to be in the market with a 
superior carbon brush for st reet railway a nd sta tio na ry motors. Mr. 
Dickey is the general manager of the com pany, which has an unusually 
large plant, a nd is already doing a good business in the manufacture 
and sale of carbon specia lties. 

T he Lodge & Davis M achine T ool Company, of Cincinnati, 0., 
has just been awarded a contract by the U nited S ta tes G overnment for 
one of its improved sc rew machines to wo rk stock up to one and one 
fourth inches, to be shipped to the Norfolk navy yards , Norfolk, Va. 
The company is also e recting a repair shop for the S ilver King Mining 
Company, of Salt Lake City, at the Park City mines o f the latter. 
The equipment will include special engine la thes , pla ners , drill presses, 
shafting, pulleys, e tc. 

The McGuire Manufacturing C ompa ny, re ports d oing an excel· 
lent business, haying just closed a contract with the E lect ric Traction 
Company, of Philadelphia, Pa., for 1..10 Columbian trucks. T he com
pany a lso has a contract from the Cincinnati S treet Ra ilway Company, 
of Cincinnati, 0., for ninety Columbian trucks, and a n orde r for forty 
Columbian trucks to go to the Los Angeles Consolidated Electric Rail
way Compa ny, Los Ange les , Cal. Large sales of the ne w Columbian 
car heate r a re also reported. 

The Card Electric Company, of Mansfi eld, 0., is busy filling 
orders for its single, thirty- fi ve ho rse power , stree t railwa y motors. 
This company has found that its medium we ig ht m otor g ives very good 
results on practically level roads , showing, it is claimed , tha t it is not 
necessary to have two motors on a car except where heavy trailers are 
used. The motors that have been run ni ng a t Mans fi e ld a nd Fremont, 
0., for some months have given entire satisfacti on. J- Holt Gates, 
1139 and 1qo Monadnock Hlock, Ch icago, Western agent , reports 
numerous inquiries a nd a good outlook. 

The Electrical Installat ion Company, Monadnock Block, Chi
cago, of which L. E. Mye rs is sec re ta ry a nd t reasurer, has a large 
amount of impor: ant work under way. I t has a contract with the 
Englewood & Chicago Electric Street Railway Company to build 
forty-se ve n miles of ove rhead work, fu rn ishing a ll material. It also has 
a con tract for the co mplete equipment of the Fox River Electric Railway 
Company, of Green Bay, Wis., which consists of six miles of track, all 
elec trica lly equipped . Westi11gh ouse equipment will be used here. It 
is also building five miles of trac k and overhead construction for the 
Freeport Street Railway Company, of F reeport , Ill. As in the other 
cases, it furnishes a ll the material , and here the Walker Manufacturing 
Company's e lectrical equipment will be used . It has just completed 
several miles of heavy cable work, and insta lled one G. E. multipolar 
generator in the power house of the A lley E levated road. It has also 
just co mpleted an electric light pla nt fo r the ci ty of Le Roy, Ill., and 
a large central stat io n at Raci ne, W is. 

T he S t a ndar d Railway Supply Company, of Chicago, is busy 
filling orders tor overhead li ne materia l, steel gongs, and Standard 
stoves. The company has had some excellent orders for these three 
lines o f supplies. A lthough the agency for the Nutta ll Company, of 
Allegheny, Pa., was taken only recen tly, some very satisfactory orders 
fo r gears and pinions, t ro lley bases and t rolley wheels have been re· 
ceived. This company, of which Garson Myers is manager, has been 
building up duri ng the past tw o years a su bstantial street railway 
supply business. Mr. Myers has g ive n his a ttention especially to the 
Standard car stove a nd the " Gilt Ed ge " steel gongs. A number of 
Standard stoves are no w in service in Germa ny and Canada in ad
dition to their extensive use on the street railwa ys in the United 
States. Another a nd an entirely new stove has just been made by 
Mr. Myers' company , a nd this will be placed on the market in a short 
time. It will be k nown as the Myers self-feed car stove. It is entirely 
of cast iron, will conta in sufficient coal to ope rate it for eighteen hours, 
and is so const ructed as to delive r the coal to the fire without waste. 
It is intended to be placed ei ther on the car seat o r upon the floor. No 
cutting of the seat is necessary. When placed upon the floor a coal 
box compartment for ms part of the stove. The company will guar
an tee that it will heat a twenty. fi ve:: ;foot car at a cost not exceedin&" 
ten cents fo r eig h~ee n hours, 
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]. G . Gustin & Company, of Chicago, report that orders for the 
H ercules trolley clamp are corn ing in thick and fast. A particularly 
gratifying feature abou t th e orde rs is that a number of them are dupli
cates fr om companies who first o rd ered a few for trial. Street railway 
contractors a re also recognizing the fact that the Hercules trolley 
clamp has a very strong hold on the wire, and is so inexpensive t o in
stall, that by using it they are enabled to employ a n excell ent article, 
and at the same time to figure their contracts to a very close figure. 

The Hooven, Owens & Rentschler Company, of Hamilton , 0., 
has sent us the report of a test of its engine in the power plant of the 
Lynn & Boston Railroad Company, at Salem, Mass., made July 7, 
1894, by J. H . Bickford and G. H. Davis. The engines used are three 
tandem compound with cylinders, 18. I 25 X 34 ins. by 48 ins. stroke, 
a nd run condensing. The average indicated horse power of the en· 
gine was 385 21, and the showing made was excellent. The average 
cut-off per cent. of stroke was: High pressure 26, low pressure 21.36, 
average M. E. P. hig h pressure 49.25, low pressure I r.66. Pounds dry 
steam per indica tor horse power per hour 14. 87: pounds dry coal per 
indica tor horse power per hour r.603; pounds combustible per indicator 
horse power per hour r.519. 

List of Street Uailway Patents. 
U.S. STREET RAILWAY PATENTS ISSUED MAY 29, 1894, TO JULY IO, 

1894, INCLUSIVE. 

MAY 29. 

ELECTRIC RAILWAY TUR NTABLE-Rudolph M. Hunter. Philadelphia, 
Pa. No. 520,527. 
In an electric railway, the combination of a turntable operated by 

the electric railway current through the car motor. 

CABLE RAILWAY- Charles W. Hunt, West New Brighton, N. Y. No. 
520,644. 
The combination in a cab le railway of sheaves around which the 

cable passes and which a re located so that portions of the cable are 
parallel to each other along a straight portion of the track, from the 
respective ends of which straight portion of th e track, the cable descends 
and is acted upon by the driving drum whereby the cars can be dis· 
connected from the cable at any part o f the straight portion of the 
track, and then reconnected to th e ad jacent parallel portion of such 
cable. 

TROLLEY WIRE S UPPORT- Budd J. Jones, Sioux City, Ia. No. 520,737. 
In a trolley wire support, the supporting piece of an approximately 

triangular form, adapted tu fit a bend in the trolley wire, with its outer 
surface on a plane with the surface of the trolley wire, in combination 
with a bridge piece, a stirrup strap, and means for adjusting the stirrup 
strap. 

CONDUIT RAILWAY TROLLEY-vVilliarn Lawrence, New York. No. 
520,75 8. 
A contact plate formed in parts fitted one against the other, insu

lating material around said parts, a casi ng b inding said parts together, 
and arms pivoted to one of said parts, said arms having co ntact wheels 
journaled there in. 

J UNE 5, 

ELECTRIC MOTOR TRUCK-John C. Henry, Westfield, N. J. No. 520,780. 
An electric car truck having a frame comprising horizontal side 

bars of magnetic metal, axles journaled in each end of the side bars, 
and pole pieces lying in a h o ri zontal plane and projecting from cross 
bars joining the side bars between the axles, whereby the magnetic 
connection between said pole pieces lies through the cross bars and 
s ide bars. The elect ric motor has its field coils wound with a multi
plicity of para lle l conductors, the strand through which the circuit is 
first completed and last broken being of higher resista nce than the 
others. A switch is located on I he positive side of the field magnets, 
and is adapted to close the circuit through one or more of the con
ductors. 

ELECTRIC LOCOMOTIVE-Walter H. Knight, Lynn, Mass., assignor to 
the General Electric Company. Boston, !\iass. No. 520,787. 
Covers the combination in a vehicle wi th two or more trucks, each 

having a plurality of separately driven axles mechanically connected 
together, of means for si multaneously controlling a ll the motors used. 

FARE REGISTER-Frederick C. Boyd and Charles E. Gurding, New 
Haven, Conn., assignors to the New H aven Car Register Com
pany, of Connecticut. No. 520,912. 
The first claim reads: In a fare register, the ratchet wheels 

secu red to th e side of the trip register d isks, each provided on one of 
its sides with pins, means for turning the said wheels and disks, dogs for 
engaging the pins on the disk, the rockshaft by which the dogs are 
carried, a depending arm, and a reciprocating device for engaging said 
a rm. 

TROLLEY WIRE SUPPORT-Louis McCarthy, Boston, Mass. No. 520,937. 
A trolley wire support comprising a supporting arm, an insulator, l 

and jointed connectors extend ing upwardly in opposite directions fro m 
the insulator and suspending it from a bracket or span wire, lea ving 
the insulator free to respond to the vibrations of the trolley wire. 

CLOSED CONDUIT FOR ELECTRIC RAILWAYS-Paul Plodeck, Sr., C leve-
land, 0. No. 520,938. 
In a conduit for underground electric railways, the combination 

with conduit provided with lids for covering the opening in the road
way, of an arm with an arched bar attached to the car truck, a nd 
ada pted to lift the lids, and trolley wheels. 

ELECTRIC RAILWAY OVERHEAD SWITCH- Miller A . Smith , Brookl yn , 
and William Clabaugh, New York, assignors to the N e w Y ork 
Electrical Works, New York. No. 520,971. 
This consists of the combination, In a switch, crossover, etc .• of a 

rib having a substantially horizontal contact portion, an inclined groove , 
and a split key clamp at the outer end of said groove. 

RAILWAY TRACK STRUCTURE-Edward Samuel, Philadelphia, Pa., 
assignor to William Wharton, Jr., & Company, Incorporated, 
same place, No. 521,004. 
This covers the combination of two or more rails united together 

sidewise, each rail having a web perforated at intervals, with a contin
uous cast block extending through the perforations and overlapping 
th e webs of the rails, thereby holding the rails rigidly in respect to 
each other. 

RAILWAY SWITCH-Harry B. Buttel, Newark, N. J. No. 521,014. 
This is an improved switch operating apparatus, consisting of a 

vertically movable rod mounted in suitable bearings secured to the car, 
and adapted to engage with and open the switch tongue; a lever ful
crurned on the platform of the car within reach of the driver or motor
man, and means, connecting with said lever and rod, whereby the 
latter is operated. 

JUNE 12, 

CONTACT TROLLEY-Robert W. Hawkesworth, East Orange, N. J. 
No. 521,163. 
The corn bi nation in a trolley bar of two arms, one at an angle to 

the other, and a support to which said bar is pivoted at a point between 
and above the ends of the arms. 

TROLLEY-Henry Scheele, John P. Scheele, and Henry A. Rust, Mil
waukee, Wis. No. 521,184. 
The combination of a suitable head having pivotal levers provided 

with bearings, a trolley wheel loose o n these bearings, and a spring 
under compression between the levers on that side of their pivots oppo
site said bearings. 

CAR TRUCK-Edward Cliff, Newark, N. J. No. 521,205. 
In a car truck, the combination, with a stationary frame supported 

upon the running gear, of a movable frame supported upon said truck, 
spiral springs located between the movable and stationary fram es, and 
a half-elliptic spring suitably secured to each of the extended sections 
of the stationary frame and connected at one head by a shackle to the 
movable frame, and connected at the other head by a shackle to the 
stationary frame. 

BOND FOR ELECTRICAL CONDUCTORS-John Herr, Philadelphia, Pa. 
No. 521,238. 
The combination with an electrical conductor (or rail) of a tapered 

hole therein, a split bolt having a head and a conical shank externally 
threaded and a hole passing longitudinally through said head and 
shank, a nut adapted to be screwed up on said conical shank of said 
bolt, and a wire adapted to enter and be grasped by the sides of said 
bolt in said bolt. 

SAFETY GUARD FOR STREET CARS-Stephen Norton and William 
H. Rice, Rochester, N. Y. No. 521,294. 
The combination, with a car and truck, of a guard frame pivoted to 

the bottom of the car and provided with offset arms, springs interposed 
between said offset arms and the bottom of the car, and stay bars piv
oted at one end to the guard frame and at the other to the truck. 

PILOT OR GUARD FOR CARS-Robert A. Crawford, Allegheny, Pa. 
No. 521,307. 
The corn bi nation of a pilot or gua~d, a support therefor, a sensi

tive spring acting between the pilot and its support, a swinging toe at 
the lower end of said pilot, and a powerful spring controlling said toe. 

TROLLEY WIRE FINDER-Theophilus E. Gressle, Indianapolis, Ind., 
assignor of nine-twentieths to Frank Hittle, Baltimore, Md. No. 
521,311. 
The combination, with a trolley support and trolley, of directing 

bars or gu ides adapted to be elevated by movement upon the axis of 
the trolley, a double free-ended spring attached to one of said bars or 
guides. 

CONDUIT SUPPLY SYSTEM FOR ELECTRIC RAILWAYS-Harry Alexan
der, New York. No. 521,326. 
The combination with a slotted electric raiiway conduit, of a con

ductor supporting trough, having a side extending down from the con
duit slot, and having a bottom and upturned side, and a working con
ductor supported in said trough. 

JUNE 19. 

SAFETY APPLIANCE FOR STREET RAILWAY CARS-Oswald R. Routh, 
Jersey City, N. J. No. 521,477. 
This covers the combination in a fender of a pivoted scoop capable 

of a horizontal movement, a roller at the front of said scoop, a counter
balance at the rear of said scoop, pivotal movable bearings or supports 
for said scoop and means for normally holding suspended the said 
counterbalance and for releasing it to raise the scoop when the latter 
is moved backward. 

CONDUIT ELECTRIC RAILWAY-Thomas Arrnat, Washington, D. C. 
No. 521,562. 
This covers in an electric rai lway, the combination with an insu

lated supply conductor adjustably supported within a conduit and pro
vided at intervals with cor.tact points, of a series of frames arranged at 
each side and independently journaled and carrying longitudinally ar
ranged metallic strips and transverse branches, leading from said strips 
inwardly toward the supply conductor and terminating in engaging 
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heads, and a current gatherer adapted for traveling over said longitudi· 
nally arranged strips thereby rocking the frames and bringing said 
heads of the transverse branches into engagement with the contact 
points. 

TROLLEY POLE CATCHER -Owen G. Cates, Jr., St. Louis, Mo. No. 
521,602. 
This covers the combination with the trolley pole and its means 

for holding the trolley in contact with the wire, in which means are 
included springs, of a bolt for holding the springs under te nsion, a bell 
crank lever connected to the bolt, a rod connected to the other arm of 
the bell crank lever connected to the bolt, a rod connected to the other 
arm of the bell crank lever, and projections on the rocker arms of the 
trolley pole for engaging and operating the arm when· the trolley 
leaves the wire, whereby the bolt is actuated to release the tension of 
the springs. 

COUPLING FOR ELECTRIC LOCOMOTIVES-Edward D. Priest, Lynn, 
assignor to the General Electric Company, Boston, Mass. No. 
521,669. 
A coupling for electric locomotives comprising a driving member 

normallv concentric with an axle of the locomotive, a driven member 
consisting of a wheel keyed to said axle, and a float or independent 
connector mutually engaged by said members, whereby they are held 
in driving relation, but are permitted to move out of their normal con
centric positions. 

SAFETY CAR FENDER-Friedrich H. Reich, Baltimore, Md. No. 
521,670. 
In a safety fender for cars, the combination of the two side bars 

each made in two sections which are pivoted together; a cross bar con· 
necting the lower front pivoted ends of the side bars, another cross 
bar connecting the back part of said side bars, springs attached by one 
of their ends to the ca r front anrl by their other ends to the lower front 
section of said side bars, said springs having a n inclined position and 
adapted to draw up the pivoted section of the side bars, an inclined 
flexible curtain-like buffer, and a latch bar hav ing one end attached to 
a cross bar of one section and its other end provided with a hook lip to 
engage a cross bar on the other secti on. 

FENDER FOR TRAM CARS--Samuel J. Rosenfeld, New York, assignor, 
by direct and mesne assig nments, to himself, Joseph A. Louch
heim and Edwin S. Simon, Philadelphia, Pa. No, 521,672. 
A rotary car fender, consisting of a shaft a nd arms rotating there

from, the said arms being convexed upon ascending faces. 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYS-Thomas Harris, Detroit, 
Mich. No. 52I,711. 
In an electric railway system, the combination of a working con

ductor composed of insulated sections, a switch line and a return switch 
li ne extending along the working conductor fr om a stationary source 
of e lectricity , a n electro-magnet for each section of the working con
ductor, the armature of which is adapted to connect the section with 
the power line and with the switch line, two energizing circuits for 
each magnet, one connecting the section of the working conductor 
with th e return switch line through a normally open and a normally 
closed break controlled by the next adjacent magnets respectively, 
and the other con necting the two switch lines through the said normally 
closed break of the o ther circuit and a normally ope n break controlled 
by the magnet itself, and a contact on the c:ar adapted to connect two 
adjacent sections of the working conductor. 

CAR FENDER-James Tobin, Indianapolis, Ind. No. 52 r, 741. 
In combination with a car, a spring actua ted ba r connected to 

the car with an end ex tending in front of the same, and a triangu lar 
flexible fender supported at one of its corne rs on the projecting end of 
the bar and at the other corners attached to the car, 

JUNE 26. 

RAILWAY CAR TRUCK-Norma n C. Bassett, Lynn, Mass., assignor to 
the Thomson-Houston Electric Company, 9,.f Connecticut. No. 
52I,778. .,,. 
T he combination of a motor truck frame having side bars with 

pedestals thereon, axle boxes with side lugs, springs interposed between 
the side bars and side lugs, removable supports for said springs and 
means for clamping said supports in place. 

CONDUIT ELECTRIC RAILWAY-Charles J. Reed, Orange, N. J., as
signor, by direct and mesne assignments, to the Reed E lectric 
Company, Philadelphia, Pa. No. 521,891. 
A pair of electrical conductors crossing each other at stated in

tervals and connected to the opposite poles of an electrical generator, 
in combination with a slitted conduit ; the successive sections of the 
overlapping conductors lying in a lignment with the slit of the conduit. 

CONDUIT ELECTRIC RAILWAY-Charles J.· Reed, Orange, N. J., assignor 
to the Reed Electric Company, Philade lphia, Pa. No. 52I,892. 
Covers a trolley to be used with the previous invention, also com

bination of trolley with conduit system. 

SAFETY GUARD FOR CARS-August Soffel, Brooklyn, N. Y. No. 
521,966. 
The combination with the vertically movable cradle, of a U-shaped 

cradle operating spring and a rocking dog and lever engaged with the 
spring and with each other for manipulating the spring, whereby the 
cradle may be held suspended by the force of the spring and also forced 
downwardly by the spring. 

SAFETY APPLIANCE FOR STREET RAILWAY CARS-Frank W. Jenkins, 
B rooklyn, N. Y. No. 521,981. 
T he combinatbn with a car having the platform rounded, of a 

wheel mounted loosely and in horizontal position below the platform, 

the whee l having a diameter equal to the gauge of a track on which the 
car runs, the front parts of the wheel circumference projecting slightly 
beyond the rou nded edge of the car platform and an inclined guard 
extending from the car platform to the wheel. 

GUARD FOR CARS-Gustav Boehm, Long Island City, N. Y. No. 
522,003. 
T he combination with a guard connected with the car platform, of 

an apron at the front end of the guard, springs for throwing up the 
apron, a sector and blocking lever for holding the apron in position, 
and means for disconnecting the blocking lever by the weight of the 
person upon the guard. 

TROLLEY STAND - Eleaze r F. A. H eastings, Avalon, Pa. No. 522,057. 
A trolley stand, comprising a base, a bracket held to turn hori

zontally thereon, a second pole carrying bracket pivoted on the first 
bracket , a nd bow springs projecting from opposite ends of the first 
bracket a nd pivo ted to opposite ends of the pole carrying bracket. 

MEANS FOR S USPENDING ELECTRIC MOTO RS FROM CARS-Robert Lun-
dell, Brooklyn, ass ig nor of two-thirds to Edward H. Johnson, New 
York. No. 522,067. 
A car hav in g a single propelling motor yicldingly sustained beneath 

its frame and the rotary part thereof connected at its opposite ends 
th rough sprocket wheels and sprocket chains to shafting which in turn 
is geared through speed reducin g g earing to two of the axles thereof, 
in combination with a sliding support for the motor and means for 
compensating for undue stretching of th e sprocket chains. 

CAR FENDER-Marguerite Maidh of and Victor F. Maidhof, New York. 
No. 522.070. 
In a car fender, the combination with a pivot plate attached to the 

car, of a fende r co mprising a platform, a back pivotally connected with 
the said platform, a vertically disposed pivot on the said back and en
gagi ng the said pivot plate, and wheels journaled on the front end of 
the said platform and adapted to travel on the track rails. 

AUTOMATIC SWITCH OPERATING MECHANISM-Cyrus P. Bachelder, 
Pawtucket, R. I. No. 522,096. 
The combination with a car, a stationary transverse guide rod sup

ported below th e same , a block loosely mounted thereon, a vertically 
reciprocating, spring actuated pin arranged on the car and connected 
with the block, and a spring for supporting the block normally at a 
certain point upon the rod wh ereby it is adapted to operate a switch 
tongue. 

LIFE GUARD FOR CARS-Joseph J. Beals, Cambridge, assignor of one
half to Wallace L. Broadbent, Boston, Mass. No. 522,099. 
A net is connected a t its upper end with the car body, and the frame 

and stre tcher connected with the lower end of the said net, and pivoted 
braces extending th erefrom to the car body , combined with the lifting 
ropes for said stretcher and weight connected therewith. 

SAFETY GUARD FOR CARS-Joseph W. Betz, Brooklyn, N. Y. No. 
522,100. 
The combinat ion, with a car a nd a car platform, of a fender frame 

hinged by its rear end upon the car below the car body, rollers on the 
lowe r side of the fender frame near its front edge, a spring pressed 
latch slid able from the platform, a nd a retractile spring engaging the 
car fender and frame. 

WHEEL FENDER AND SAFETY ATTACHMENT FOR STREET CARS-Frank 
H. Homan, Patchogue, N. Y. No. 522, 115. 
A fender of netting for street cars inclosing the wl,eels and space 

beneath the floo r, having a n edge bar of pivotally connected sections 
provided with rolls a nd connected by a cross roll at each end of the car. 

FLEXIBLE B~:LT FENDER FOR STREET RAILWAY CARS-Richard B. 
Chambers, Chester, Pa., ass ignor to Crosby M. Black, same place. 
No. 522, 147. 
Flexible, traveling, endless belts are provided having the adjustable 

rollers arranged in a sliding bearing in slots, and swinging shields or 
fra mes with connecting rods and operating a pivoted table or semi
rotary yoke, and imparting its motions by rods to a friction clutch, 
and hand or foot lever a nd a stationary vertical bearing shaft ar
ranged in different combinations. 

CAR FENDER-Henri G. Chatain, New York. No. 522,149. 
The combination with sections o r lever and a spring, of a frame 

resting on o ne section and having its lower end set in advance of the 
lower end of the other section or lever. 

TROLLEY WIRE HANGER-Thomas J. McTighe, New York, assignor, 
by mesne assignments, to Frederick K. Fitch, same place. No. 
522,180. 
A trolley wire a ttachment consisting of an ear or casting of suit

able shape having a slotted, screw threaded stud adapted to receive the 
trolley wire, a flat plug substantially filling the slot, and a screw cap 
adapted to fit the stud and press the plug against the trolley wire, 

JULY 3• 

ELECTRIC RAILWAY CAR TRUCK-Francis 0. Blackwell, Lvnn, Mass., 
ass ign or to Thomson-Houston Electric Company, of Connecticut. 
No. 522,189. 
The combination with the driving axle of a railway truck and the 

motor shaft connected thereto through a flexible coupling and gearing, 
of the gear casing having a portion flexibly mounted to follow the 
movement of the motor shaft. 

CAR FENDER-Alfred L. Clarke, Springfield, 0. No. 522,194. 
The combination with a railway car, of yielding arms secured 

directly to the front of said car, said arms each consisting essentially 
of a single piece of metal having a spring coil therein, and provided at 
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the lower end with a bearing portion or shoe, as described, and a guard 
or table arranged between the respective arms, and secured thereto, 

WIRE SUPPORT FOR OVERHEAD ELECTRIC RAILWAYS-Arthur w. Jones , 
Bo!'ton, Mass., assignor to the Thomson H ouston Electric Com
pany, of Connecticut, No. 522,2I6, 
The combination with a pole, of a bracket adjustably secured 

thereon, and having .a socket provided with a watershed, and an eye 
in line with said socket, and having a watershed at each end. 

TROLLEY CAR-Herbert J. Lycett, Bryn Mawr, assignor to J ohn A. 
Brill, Philadelphia, Pa. No. 522,224. 
A car having a movable platform upon its roof, supports for sus

taining said platform in the raised position, and means independ ent 
of the supports and carried by the platform for holding said pla tform 
in the latter position. 

RAIL JOINT AND BOND FOR ELECTRIC RAILWAYS-Julius Meyer, New 
York. No. 522,349, 
The combination, with the rail ends, of a base plate provided with 

a trough and outwardly extending flanges, angle plates connected by 
bolts to the webs of the rail ends and to the outwardly extending flanges 
of the base plate, a bond or bonds connecting the ba5e of the rail 
ends, and a filling of asphaltum or other plastic insulating material run 
into the trough of the base plate, so as to fully inclose the bond or 
bonds and serve as a projection for the same. 

SUSPENSION CLIP FOR TROLLEY WIRES-William F. D. Crane, East 
Orange, N. J., assignor t o the Johns-Pratt Company, Hartford, 
Conn. No. 522,362. 
In a trolley wire clip, the combination, with a plate sloped back

wardly toward the bottom of hooks projected downwardly at the ends 
of the plate, and a hook having the under side a rched downward and 
its edge projected forwardly and upwardly from the bottom of the 
plate. 
ELECTRIC RAILWAY SWITCH AND T ROLLEY-Frederick s. Perrin, 

Lynn, Mass., assignor of three-fourths to William B. Bald win, 
New York, and others, No. 522.388, 
The combination with the trolley wheel, of side arms whose upper 

ends are arranged to extend over the trolley wire, and are movable 
toward and from each other, said arms carrying rollers at their end!'. 

SAFETY CAR FENDER-Daniel Harding, Townson, and William L. 
Fitzhugh, Baltimore, assignors to said Harding, and John I. Yel
lott, Townson, Md. No. 522,412. 
The combination of a car axle provided with a clutch and clutch 

drum; means to keep the dutch disengaged from the clutch drum; a 
jack screw connected with the brake gear of a car to apply the brakes; 
and a swinging gate connected with the said means which keeps the 
said clutch disengaged, 

CONDUIT ELECTRIC RAILWAY-John H. Tyrrell, New York. No. 
522,440. 
A conduit for electric railways, comprising a trough like structure 

provided with a longitudinal slot in its top, the upper porti on of one of 
the side walls of said structure being inclined toward the said slot. a 
guard plate arranged on the opposite side of the slot, and a cover 
located on top of the structure between the guard plate and the other 
side wall of the structure. 

CAR FENDER-William V. Cleary, New York. No. 522,4-19, 
The combination, with a car, of connected oscillating shafts sup

ported beneath the car, a vertically movable fender hung beneath the 
car, spring depressed arms carried by the shafts and engaging the 
fender, and a catch to hold the fender up. 

ELECTRIC RAILWAY CONDUIT-Albert T. Fay, Minneapolis, Minn. 
No. 522,460. 
The combination, in an electric conduit, of the cross ties and rails, 

with middle stringers resting upon said ties, surface plates arranged on 
said stringers, a space being left between the inner ed ges of said plates, 
an insulating strip extending parallel with said stringers a nd secured 
on the tops of the cross ties, a conductor wire or rail provided on said 
strip and a trolley arranged to travel in the conduit formed between 
said stringers and upon said conductor. 

CONDUIT FOR TROLLEY ARMS-Albert T. Fay, Minneapolis, Minn. 
No. 522,461. 
The combination with a car, of the track for the same, an under

ground conduit provided with a surface slot, a trolley arm having the 
thin flattened portion and the yoke to receive the trolley wheel, and a 
breakable section of weaker metal arranged between the top of the 
conduit and the car. 

CAR FENDER AND BRAKE-Henry Maass, Jersey City, N. J. No. 
522,530, 
The combination of a movable fender, a spring actuated brake, a 

lock for the brake, and a trip operatively connecting the lock and the 
fender, 

TROLLEY WHEEL-Charles E. Bostwick, DuBois, Pa., assignor of one· 
half to G. E. Grier, and others, same place. 
In a trolley, the combination with a fork of the journal rigidly 

mounted in said fork, said journal having collars formed thereon inte r
mediate at its ends, the outer faces of which are concaved, a wheel 
having a central opening, and a cylindrical casing located in said open
ing and through which the journal passes, said casing being integ rally 
closed at one end and provided with an integral annular flang e a t said 
end, a cap for closing the opposite end, the said ends being concaved 
upon their interior faces, anti- friction balls held between said ends and 
the collars formed on the journal, and the bolts for ~ecuri ng the casing 
in the wheel, 

JULY IO, 
GEAR CASING FOR RAILWAY MoTORs-Norman C. Bassett , Lynn, 

Mass., assignor to the Thomson-Houston Electric Company, of 
Connecticut. No. 522,579. 
A gear casing pivoted on the gear wheel shaft, and having a small 

removable section boxing in the pinion, said section being joined to 
the casing on a line between the pinion and the gear, whereby the 
pinion can be removed axially. 

CONDUIT RAILWAY TROLLEY-John L, Creveling, Auburn, N. Y. No. 
522,655, 
An e lectric trolley, consisting of a depending plate in combination 

with trolleys, supported on either side thereof by a pair of pivoted 
arms. 

CAR BRAKE-George W. Kramer, Peoria, Ill. No. 522,665. 
A friction clutch cone mounted upon and rotating with a shaft, 

supported by the car in such manner as to be longitudinally movable 
on said shaft, a cup shaped bowl loosely mounted upon the same shaft, 
ada pted to be engaged by said cone; and means for moving the cone 
longitudinally to engage said bowl; in combination with means for im
parting the rotation of the car axle to the clutch cone, and means for 
transmitting the rotation of the clutch bowl to the brake stem, 

CO NTACT SHOE FOR ELECTRIC LOCOMOTIVES-John J. Green, Boonton, 
N. J., assignor to the Universal Electric Company, New York. 
No. 525,709. 
A contact shoe for, electric railways consisting of separate end 

pieces, side strips of flexible metal secured thereto, and a flexible or 
yielding central bar to which the insulated end pieces are loosely 
a ttached. 

CONTACT BAR FOR ELECTRIC LOCOMOTIVES-John J. Green, Boonton, 
N. J., assignor to the Universal Electric Company, New York. 
No. 522,7ro. 
Covers different forms of contact shoes or bars similar to the above. 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYS-John J. Green, Boonton, 
N. J ,, assignor to the Conduit Construction Company, New York. 
No. 522,711. 

. C<;>vers a conduit adapted to be operated with the two preceding 
mvenuons. 

CABLE RAILWAY-Charles W. Hunt, West New Brighton, N. Y. No. 
522,71 3. 
The combination with the cable and rollers in close proximity, and 

around which the cable passes in turning a curve, of a grip wider at 
the ends than in the middle, and having inner curved sides between 
which the cable is received, and exterior curved surfaces adapted to 
rest against the rollers around which the cable passes in turning a 
curve, a nd mechanism for clamping the cable within the grip. 

TROLLEY EAR-Charles A. Lieb, New York, assignor to the General 
Electric Company, Boston, Mass. No, 522,844, 
As a ne w art icle of manufacture, a trolley ear having a sheet metal 

portion with an upwardly-extending fin or fold and a cast metal bolt 
portion secured to the fin or fold. 

TROLLEY WHEEL-Charles A. Lieb, New York, assignor to the 
General Electric Company, Boston, Mass. No, 522,8-15. 
As a new article of manufacture, a trolley wheel having a central 

core of good conducting metal, as copper or bronze, and steel flanges 
secured to such core, such steel flanges being provided with radial cor· 
rugations. 

SUBSTRUCTURE FOR BRACING AND SUPPORTING RAILROAD RAILS, 
James M. Price, Philadelphia, Pa., assignor to the Price Railway 
Appliance Company, of Pennsylvania. No. 522,852. 
A rail support consisting of two chairs with a connecting bridge 

having openings for fastening bolts, and a grooved bed piece, and pro
vided with a horizontal, inwardly projecting ledge, 

CLOSED CONDUIT FOR ELECTRIC RAILWAYS-Charles I. Greer, Wash
ington, D. C., assignor of one-half to Charles B. Peirce, same 
place. No. 522,89-1, 
T he combination of a conduit for electric wires, of a slot cover 

composed of rigid plates having central depending webs, and sectional 
filling blocks having channels in which said webs lie, the ends of the 
latter being lapped upon and pivotally linked to each other. 

CAR FENDER-Lucius Q. C. Lamar, Oxford, Miss. No. 522,905, 
A fender having its fending member projecting, when in action, 

below the other parts of the fe;-ider, and formed of material readily 
broken away in meeting unyielding obstacles, yet capable of resisting 
impact of the human body at any probable speed of a car. 

TROLLEY POLE-Alexander S. McBean, Montreal, Canada. No. 
522,915. 
A trolley wheel support composed of a metal section rigidly 

secured to the trolley pole, an adjusting platform and a frame piece, 
the latter carrying the trolley wheel or runner, with a swiveling con
nection between the adjusting platform and the frame piece. 

PILOT FOR CARS-Robert A. Crawford, Allegheny, assignor of one
half to Samuel D. Warmcastle, Pittsburgh, Pa. No. 522,932. 
A pilot or guard adapted to fold back on the main portion thereof, 

a hinged section thereon, and fastening devices for holding said hinged 
section in position. 

We will send copies of specifications a nd drawings complete of any 
of the above patents to any address upon receipt of twenty-five cents, 
Give date and number of patent desired. THE STREET RAILWAY Puu. 
LISHING COMPANY, HAVEMEVJR BUILD~NG, Nxw YoRK;, 
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Some Comments on Our Financial Supplement. 

" A merican Street Railway Investments" has met with a most 
favorable reception. We publish below extracts from a fe w of the 
many letters which we have received in rega rd to the work, and from 
notices in the daily and tech nical press: 

"The work as a who le is the best a tte mpt to present these facts 
that has yet been made."-Philadelphia Inquirer. 

John Dick, president a nd general manager Phc:enix I ron Works 
Company, Meadville, Pa., says: "We are very much pleased with the 
general appearance of this work." 

W. 0. Page, secretary Jewett Car Company , J ewett, 0., says: 
" Received your Financial Supplement, of which we feel very proud, 
and think it is just what we need." 

A. D. Newton, treasurer Eddy Electric Manufacturing Company, 
Windsor, Conn., says: '' We think this work will be of very great 
assistance to us. and think you have h it the mark you aimed for." 

The J. G. Brill Company, Philade lphia, Pa., says: "We have 
looked over it with great interest , and th ink it fill s a long felt want. 
You are certainly deserving of great cred it fo r the bringing to the front 
of this matter." 

R. H. Beach, Webster & Beach, New York City, says: "We will 
undoubtedly find it a very convenient reference. It is nicely gotten 
up, and so far as the writer's information goes it is the most comp lete 
thing in this line ever gotten out." 

C. E. Newcomb, general manager Thiel's Detective Service, St. 
Louis, Mo., says: " Have not had time to fully examine this work, but 
its appearance stamps it as a good thing. It ought to be of immense 
benefit to investors and advertisers." 

Benjamin F. Shaw, of Wilmington, Del., says: "I think it an 
extremely creditable work and one I shall always keep before me. 
think you deserve great credit for the manner in which you have 
gctten it up, as it is certainly a very valuable book.•• 

"The book is handsomely bound, and invaluable to those who are 
interested in street railways. The information is al phabetically a r
ranged, and has been collected with great care. We shall expect to 
find it in all the investment offices.-The Financial Record. 

W. J. Clark, general manager railway department General Electric 
Company, New York, says: "We do not wonder that you have a feeling 
of pride over your success in this direction, and we congratulate you 
most heartily for the success which is self-evident from the book 
itself. 

Charles L. Henry, president of the Anderson (Ind.) Electric Street 
Railway Company, says: " Permit us to express satisfaction with map 
a nd letter press of our road as shown in " Investments," and also to 
compliment you on the high character of the publication which you 
have issued." 

"• American Street Railway Investments• is the first publication 
giving in a comprehensive and systematic manner, data regarding the 
operation and management of the different properties, which will 
enable dealers and investors to judge of the relative merits of the 
securities described. "-Philadelphia Press. 

F. H. Stacey, secretary Hubley Manufacturing Company, Lancas
ter, Pa., says: '' The book certainly presents a very handsome appear
ance, and is a beautiful production so far as the printer's art is con
cerned. I have not had time to examine same carefullv, but from a 
cursory glance it is indeed a very valuable work." • 

Frank S. De Ronde, general sales agent Standard Paint Company, 
New York City, says: " Your pride in the success of this splendid 
edition is certainly pardonable. It is not often that we comment or 
write on publications of any kind, but we cannot help but congratulate 
you on this book. It is, in our opinion, ahead of anything of the kind 
before published." 

J. G. McDuff, general manager American Electrical Advertising 
Company, New York, says: "From a hasty, casual glance we find it a 
very valuable compilation of the capitalization and other statistics of 
the different street railway companies, and othe r wise full of valuable 
information for street railways and security and bond brokers o r any 
one needing information for making investments or having the use of 
same." 

George A. McKinlock, president and treasurer Central Electric 
Company, Chicago, Ill., says: " You are perfectly justified in yo ur 
feeling of pride in the success of your efforts, as we entirely agree 
with you in reference to the pamphlet being far in advance of anything 
of the kind ever before compi led. It contains just the kind of inform
ation we have long felt the need of , and we a re g lad to have such a 
reliable reference book at hand." 

"This is a most interesting, useful and valuable statistical work, 
compiled with much diligence and intelligence , and arranged in a 
manner that makes reference and comparison very easy. Not on ly is 
the fullest possible information given as to the fina ncial status of the 
street railways of the country, but each section furnishes data as to the 
population of the place, its industries, its peculiarities, its rate of valu· 
ation, debt, taxation, etc,, and other poin ts likely to determine the 
value of a property operated under municipal franch ise. In many in
stances the company's last balance sheet is presf'.nted. - E lectrical En · 
g ineer. 

"The STREET RAILWAY JOURNAL has publi?hed q vol'!lme, enti tled 

'American Street Railway Investments,' which is aimed to occupy a 
a posi tion in reference to street railway securities such as Poor's Manual 
does to steam railroads. The importance of street railway interests is 
brought to m ind by the fact that more than 1,000 street railway com
panies have re ported. The information is recent in date, and so far as 
can be judged by a casual examination, correct in character. A par
ticularly valuable feature of the book is a large number of city maps 
showing stree t railway lines in detail."-Financial column, Chicago 
Tribune. 

"There has been gathered together in this book a vast amount of 
detail rela t ive to the str~e t railways of the country. The information 
is of a very practica l cha racter, and is arranged for quick reference. 
The re mar kable development in the building of street railways has 
broug ht such securities into greater popularity, and this compilation 
of the capita lization and other statisti :s of such properties is a timely 
one. It presents authentic information of value to the investor, giving 
one a very iull a cquaintance with the condition and operations of any 
part icular line, a nd will prove a helpful aid to legitimate investments." 
-1/Ianufacturers' Record. 

"This unde, taking of our contemporary is a laudable one, and 
should be cordially received by the public, The wild-cat financiering, 
which has been too much a feature of the electric railway business, 
would not have been possible if the railway men themselves, and those 
who have been buyi ng their secudties, could have been brought into 
closer touch , and known better how to get at · each other. The finan
cing companies which have grown fat by assessing both the public 
and the st reet railway men, would not have been able to get a foot
hold. We shall present a further review of this work, showing by 
tabulation some rema rkable facts,"-Electricity. 

"This book is the first publication giving, in a comprehensive and 
systemat ic manner, detailed information regarding the operation and 
management of the d ifferent properties, and there is no doubt that 
there will be a la rge de mand for it by railway and financial men. 
The cities a nd towns are arranged alphabetically, and particulars are 
given of the mileage , t rack, equipment, power plant, finances and 
stat ist ics of operation of each railway. The population of each place 
is also given, toge ther with particulars of the commercial interests and 
financial conditions in the case of the larger cities. The twenty-four 
maps show the street railway systems of several cities. The book is 
well printed, on good pa per."-Engineering N ews. 

The Car Equi pment Company, of Philadelphia, writes: "We have 
received a nd carefully examined the copy of American Street Railway 
Invest ments o rde red by us, and herewith express our sense of the obli
gation under which you have placed us in common with other manu
facturers and investors , in the production of so valuable a manual. It 
is not only the most co mplete work of its kind which we have seen in 
this fie ld, but contains a greater amount of information concerning the 
railways of the country tha n we supposed could have been possibly 
brought together , inasmuch as the development of the electric railway 
is yet in a somewhat t ransitory condition. The information is concise 
and to the point and is arranged in a manner that permits of instant 
reference." 

" In this publication deta iled information regarding the operation 
and management of the roads is given in a complete, yet condensed 
form. The population of cities and towns is given, and particulars as 
to the mileage, track , equipment, power stations and financial reports. 
Wherever the value of the property is affected by such details the tax 
rate, debt, etc., a re a lso given, as well as general information about 
the commercial interests of the city. An invaluable feature of the 
book as a work of reference is the date, attached to the report of each 
road, that the info rma tion was received from its officers. The pub
lishers have certainly succeeded in compiling a valuable book in regard 
to properties of which it has heretofore been almost absolutely impos
sible, with few exce ptions, to obtain any definite and reliable informa
tion. "-Street Railway Gazette. 

"' American St reet Railway Investments' is the title of a valuable 
manual which the STREET RAILWAY J OURNAL, of New York City, has 
just issued. T he wor k is comprehensive, giving a statement of the 
the leading street railways' capital stock, funded debt, character and 
extent of pla nts, executive offi cers and directors, and sketches of organ
ization and development. To this is added information regarding the 
communities which they serve, business growth, municipal indebtedness 
and rates of taxation. Besides this there is a large number of maps. 
The presentat ion is concise and clear. With the tremendous expansion 
of these enterprises within the past half dozen years, the need of such 
a manual has been strongly felt by investors. For this reason it is a 
satisfaction to know that the present undertaking is to be continued 
each year , the publication hereafter to be March I 5. The present issue 
is correc ted to June 15."-BostonJournal. 

G. T racey Rogers, president of the Binghamton (N. Y.) Railroad 
Company, says : " I consider this book one of the most valuable in our 
li brary, We would not part with it for a great many times the amount of 
its cost , could we not secure another. I think the book will be of 
great service, not only to bankers and investors, but to all street rail
way companies, affording an opportunity which we have not hereto
fore had for comparing notes and getting insight as to what our neigh
bors are doing. I am satisfied that this publication will be of great 
assistance to all street railway companies in disposing of their securities. 
Hitherto investors have been groping in the dark more or less as to the 
rela tive value of different street railway securities which have not as 
yet a fai r showing in the financial world. This class of investments is 
comparatively new, and entitled to a higher standard than has been 
g iven them. I think your book will materially assist in giving them 
the position that they deserve.'' 
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QUOTATIONS 01!' STREET RAILWAY STOCKS. 

ALBANY S T OCKS AND BONDS.-Corrected by SPENCER TRASK & Co., 
Bankers aDd Brokers, corner State and James Street.s, Albany, N. Y., 
July 19. 

i Date 'C 
c ompany. Par. Capital. Period . a, or Bid. Ask'd 

~ Issue. ,,., 
--

STOOKS, 
Albany R . R. Co ...•...•...•.. 
Watervtett Turnpike & R. R. 

100 750,000 QFeb. 1¼ 1890 115 116 

Co ........................... 100 240,000 ....... ... 1863 3 ...... 
- --

Date Amount Inter-
BONDS, or Out- est % Principal Bid. Ask'd 

Issue stand1ng. Paid. Due. 

- --- ---
Albany R. R. Co., 1s t Mort ••. 1865 40,000 J.&J. 5 1905 1101½ ······ 

•• " " 2d Mort .... 1873 20,000 M.&N. 7 1893 101½ ...... 
" " .. 3d Mort ...• 1875 28,500 J.&J. 7 1895 101½ ...... 
" " " 4th Mort ... 1880 11,500 M.&S. 6 1905 1100 ...... .. .. .. 5th Mort •.. 1888 50,U00 M.& S. 5 1913 101 .•.•.• 
' .. .. Consol Mtg 1890 350,000 J.&J. 5 19:l() 102½ .. ... • .. .. .. Debenture •. 1891 200,000 M.&N. 6 1901 1~:~ 1·~1~· · 

Watervliet Turnpike & H. R., 
1st Mort ..................... 1889 350,000 M.&N. 6 1919 

Watervliet Turnpike & R.R., 
1889 2dMOrt ..................... 150,000 M.&N. I 6 1919 110 113 

BALTUtlORE STOCKS AND BONDS,-Corrected by HAMBLETON & Co., 
Bankers, 9 South Street, Baltimore, Md., July 19. Stock quotations a re 
prices per share, 

I> 
:a Date 

Company. Par. Capital. Period. j of Bid. Ask'd 
Issue. ,,., 

--
STOOKS. 

Balto. Cltb Pa.ss. Ry. Co ...... 25 2,500,000 Sem-an 4 ... ..... .. 56 57 
City & Su urban Ry. <Jo ..... 50 3,000,()()0 ······ ·· 1 ........... a:i 35 
Central Pass. Ry. Co ......... 50 300,000 

·Qiiai-i: 
........... 60 65 

Batto. Traction Co. (Cablfl) .. 2!'i 5,000,000 1 .... ....... 13¾ 14 ' .{ 

Date I Amount I Inter. 
BONDS. or Out- est % Principal Bid. Ask,d 

Issue I standing. Pa~ __ Due. 

·--
Cent r al Pass. Ry ............. 18R2 250,000 J.& J. 6 1912 1 H, 112 .. .. " cons. mort .. 1692 600,000 5 . .... ...... 110 1\0½ 
Ctty & Sub. Ry. Co. gen. mort ... ... 2,000,000 J.&D. 5 1922 104¾ 105 
Balto. Traction Co. (Cable) .. 1889 1,500,000 M.&N. 5 1929 105½ 106 
Bait. Trac. Co., No. Bait. DIV 1892 1,750,000 J. & D. 5 1942 99 99½ .. .. .. 1891 1,250,000 M. & S . 6 1901 100 101 
City Pass. R. R. Co ........... 1891 2,000,000 .. 5 1911 113 113½ 

BOSTON STOCK~.-Corrected 'by R. L. DAY & Co., 40 Water Street, Members 
or Boston Stock Exchange, July 19. Stock quotations are prices per share. 

I> 

Company. 
:a Date 

Par. Capital. Period . "" or Bid. Ask'd ,n 
~ Issue. ,,., 

-------- - ----

west End Prer ............ ... .. 
West End Com•n ............ .. 

50 $6,400,000 J. &.J. 4 1887 76 76½ 
50 9,085,000 J. &J. 3 1690-1892 45 4oJ~ 

BROOKLYN STOCKS AND BONDS,-Corrected by c. E. STAPLES & Co., 
215 Montague Street, Brooklyn, July 23. Stock quotations are per cent. 
values. 

Company. Par. Capital. Period. I i I Date 
or 

Issue. 
Bid. Ask'd 

1----1--------1----
STOOKS. 

Broooktyn City R.R. Co ..... 
Brooklyn Traction Co., pref .• 

h •• common. 
Coney Island & Brooklyn 

R.R. Co .................. .. 
Long !stand Traction Co .... . 

10 
100 
100 

100 
100 

6,000,000 Q.-J. 2 
3,000,000 .......... . 
6,000,000 ..•...•... 

500,000 Oct. 1. 4 
30,000,000 

1893 
1893 

1893 

67 
15 

147 
14 

170 

15 , ____ , ___ - :-----1----

Date Amount Inter- Prlnclpal 
BONDS, or Out- est % Due. Bid. Ask'd 

Issue standing. Paid. 

1- 1--:-1--
Broadway R.R. Co........... . .. . . . 350,000 J. & J. 5 6m.notlce 100 .... . 
Brooklyn Traction Co. . . . . . . . 1893 3,000,000 . . . . . . . . ...•......... 
uoney Island & Brooklyn 

R. ]:{. co., 1st bonds ....... ..•••.. 
Coney Island & Brooklyn 

R. R. Co., certltlcates .....•. •.... 
South Brooklyn Central H. R. 

Co., 1st .................... ..... .. 
Soutn Brooklyn Cent.rat R.R. 

B~irfffn· City· ii: ii.' co:,· isi: 1::::: : 

300,000 J. & J. 5 

300,000 I J. & J. 6 

125,000 I!'. & A. 7 

150,000 F. & A. 6 
3,000,000 I J. & J. 

1
5 

Jan. 1909 

July, 1894 

Aug. 1897 

,July, 1941 
July, 1916 

102 

..... 
104 

100 
ll2 115 

CHARLESTON STOCKS AND BONDS,-Corrected by A. c. KAUFMAN, 
Charleston, S. C., July 23. Stock quotations are prices per share. 

i Date 
""' Compa11y. Par. Capital. Perlod. "" C,f Bid. Ask'd a, 

~ Issue. 
~ --------- ---

STOOKS, 
Cbart,aton City Ry. Co •. ...... • 1 '° $100,000 J. & J • 0 ··········· ..... 65 
Enterprise Ry. Co ....•...•..... ~~ 250,000 ==I~ ........... ..... 5 

---
Amo'nt 

Date Out- Inter- Principal 
BONDS. or stand- est % Due. Bid. Ask'd 

Issue Ing. Paid. 

-----=:1~1 --
Charleston Clt.y Ry. Co ..•.•... . • . . . . 100,000 1915 ..... ...... 
Enterprise Ry. Co ........•..... ······ , 50,000 J. & J. 5 1906 ..... .. .... 

CHI CAGO STOCKS AND BOND8.--Corrected by WILLIAM B. WRENN, 1(;8 
LaSalte Street, Chicago, Ill, July 25. 

Company. Par.

1 

Capital. Period. i I Date or Bid. Ask'd 
~ Issue. 
~ ----------- -----

STOOKS. 
Chicago City. . . . . . .. . .. • . .. . . . 1 oo 
Chicago Passenger..... . • . . . . 100 
North Chicago Ulty.... ... . .. . 1no 
North Chicago Street......... LOO 
West Division City............ 100 
West Chicago Street.......... 100 

$9,000,000 Q.-J. 3 .....•.. ... 307 1 315 
1,000,000 A. & 0. 2½ ........... l(J0 ..... . 

500,000 Q.-J. 7¾ ........... 500 ..... . 
5,500,000 J. & J. 4 ........... 240 241 
1,250,000 Q.-J. 8¼ . ..... . . . 625 ..... . 

13,189,000 Q.-F. 1½ ......... · -(:l5½ 136 

Amou nt 
Date I out- I Inter- I m' Principal 

or stand- est I 7° Due. Bld. Ask'd 
Issue tng. Paid. 

BONDS. 

- ----------- --- ------- ----
Chicago City ..... ............ . 4,fl19,500 J. & J. 14¾ ........... 101½ 101 ~ .. 
Chlcago Passenger ........... . 1883 400,000 F. & A. 6 1903 105 ll0 
N~f-h Ch1c.~go C~~Y. 1st mort. 

North Chicago Street 1st mort 
West Chicago Street ......... . 
West Chicago Street, Tunnel. 

•
1 

•• '' Deb. 6"s 

500,000 M. & N. 6 1900 105 
1,850,000 M. & N. 4½ 1927 . . . . 101 
2,350,000 J. & J. 5 I 1906 . . . . . lOJ½ 
4,100,000 M. & N. 5 ........... 102½ 103 
1,500,000 F. & A. 5 ........... 100 101¾ 
2,000,000 J. & D. 6 .......... 1U3 103;,( 

CINCINNATI STOCKS AND BONDS.-Corrected by GEO. EUSTIS & co., 
Bankers and Brokers, 26 West Thlrd Street, :Cincinnati, July 19. Stock 
quotations are per cent. values • 

Company. Par. 

--
STOOKS. 

Clnclnnatl. .................. 50 
Mt. Adams & Eden Park .... 50 
Mt. Auburn Cable ........... 100 
Ctn. Inclined PlaneRy ...... 100 

'' •· 
0 Pret. 100 

Ctn. Newport & Cov. St. Ry. 100 

-- 1 

Date 
BONDS. or 

Issue 

--
.. .. ........... ...... .. .. ··········· ...... ...... 

" extended} ..... . 

Mt. A~ams & E~~n P~_rk:::: I:::::: 
,. .. ., ......... . 
"" u 10-20'8 •••••• 

<.:able. 
Cl,~· Illc!!ned Pt.~ne I;,,Y· ..... 

Mt. Auburn Cable .... :::::: 
" " 5-20's 2d. 

S. Covington & Clnclnnatl. . 
S.Cov.& (Jin. 2dMort.gold6's ..... . 

Capital. Period. 

--·----., .. ,,."" I Q.-,. 
1,600,000 Q.-J. 

300,000 ........ 
500,000 ........ 
100,000 ........ 

3,000,000 ....... 

Amount 
Out- Inter-

stand- est 
lng. Paid. 

50,000 J.&J. 
50,000 J. &J. 

100 ooo J.&J. 
150:000 J. & J. 
50,000 A. & 0. 
50,000 A. & 0. 

100,000 A.& 0. 
200,000 J.& D. 
280,000 I M. & s. 
125,000 J. & J. 
3uo,ooo J.& J. 
200,000 J. & D. 
100,000 A. & 0. 
2.50,000 M. & S. 
250,000 J. & J. 

t> 
:a Date 
"' or Bid. Ask'd ,n 
,;'! Issue. ,,., 

--
5 ······ ····· lOo½ 106 
5 . .......... 106~;; 107 
... ··········· ..... . ........... 59¼ 60 
6 ········•·· 98 99 

··········· 22¾ 24 

--

% 
I Principal 

Due. Bid. Ask'd 

----
7 July, 1895 101¾ 104 
7 July, 1896 104 106 
4 . .......... , 98Y 99½ 
5 1........... 100¾ 101¼ 
6 IJuly, 1895 101 103 
6 July, 19001 107¾ 110 
6 July, 1905 ll0¾ 111½ 
6 

1
Je. '94-1924 102½ ..... 

5 Mar. 1906 10!'¾ 105¼ 
7 July, 1899 107 108 
6 Jan. 1914 105 106 
5 June, 1907 . •. . . . !JO 
7 Ap.'93-1908 ... ... .. ... . 
tl Mar. 1912 114 115 

1932 113J!l 114¼ 

CLEVELAND 1STOCKS AND UONDS.-Corrected by W.J. HAVES&SONS, 
Bankers, Cleveland, 0., July 19. 

~ I ~ Date 
Par. Capital. Period·. t;, or 

o:s Issue. 
Company. 

I 
I Bid. Ask'd 

------------ --- ---- ___ I ;_ ,_ ___ -----
STOCKS. 

The Cleveland Electric Ry. Co 100 12,000,roo .. ..... ·I· .. . 
'l'he Cleveland City Ry. Co.... 100 8,000,000 ........... . 

1893 
1893 

45¾ 46 
56 57¼ 

------------1--- ---- --- - --------
BONDS. Date Amount Inter- I % k 

------------1 -'s_~_~_e _st_ao_n~l~g Pi1~. - l'r~~~:al I Bid. As 'd 

The Cleveland Electric Ry. Co. 1893 2,000,000 M.-S. 5 1910 100 102¼ 
" " City " " 1893 2,349,000 . . . . . • • . 100 10'2 
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DETROIT STOCJ{S.-Corrected by CAMERON CURRIE & Co. , Bankers and lUONTREAL STOCKS AND UOND:S,-(]Orrected by GORDON STRATHY & co . 
Brokers, 82 Griswold Street, Detroit, July 19. :Members Montreal Stock Ex11hange, ll St. Sacrament Street, June 19. Stock 

~ 
;a Date 

Company. Par. Carttal. Period. .., or Bid. Ask'd 00 

$ Issue. 
.... 

------- -------
STOCKS. 

Fort Wayne & Belle Isle Ry. co. 100 $250,000 ········ ... ·· ········ 200 ······ Detroit Citizens Street Ry. c o. 100 2,000,000 ··· ····· ... .... ...... .. ... 100 
Wyandotte & Detroit River Ry. 100 200,000 .... .... ... ···· ······ 100 110 

HOLYOKE STOCKS.-Corrected by J. G. MACKINTOSH& Co. , Bankers, Holy 
oke, Mass., July 19. 

p: 
;a Date 

Company. Par. Capital. Period. .., or Bid. Ask' 00 

.::! I ssue . 
d 

.... 
------ --

Springfield Street R. R. Co ..... 100 1,000,000 J.&J. 4 .......... 200 225 
Holyoke Street R. R ............ 100 250,000 J.&J. 4 .... ....... 200 225 
Northampton Street R. R ...... 100 60,000 ........ ... .... ....... 125 150 

LOUISVILLE STOCH.S AND UONDS. -Corrected by ALMSTEDT BROS 
Stock and Bond Brokers, 610 West Main Street, Lou!sv1lle, Ky., July 19. 

~ 
;a Date 

Company. Par. Capital. Period. .., or Bid. Ask'd 
I a Issue. 

!'!TOCKS. 
---i------

100 1$2,000,ooo A. & o. 5 I Jan. 1891 87 88 
100 4,000.0001. ....... . .. Jan. 1891 37 38 

Loutsvllle St. Ry, Co., prer .. . 
Louisville St. Ry. <Jo., com ... . 

--··-1------1 
Amount I Date Out- I 1~;tr• Principal , 

or stand. P a id ,: Due. Bid. Ask'd 
Issue Ing. 1 · 

BONDS. 

------------ --- ---- --- - ----
Louisville St. Ry. Co., 1st mort 
Loulsv!lle City Ry. Co. Cons. 
Central Passenger Ry. Co . . .. 
New Albany St. Ry. 1st Mort. 

I 
1890 6,000,0001 J. & J. 5 
t884 I 1,000.000 J. & J. 6 
1888 400,000 M. & N. 6 
t 888 I 150,000

1 
J. & J. I 6 

1930 
1909 
1908 
1913 

100 
I 116 
116 

81:> 
I 

101 
117 
117 
90 

NEW HAVEN STOCKS AND UO NDS.-Corrected by H . C. WARREN & Co., 
Bankers and Broker s, New Haven, Conn. July 19. Stock quotations are 
prices per share. 

c ompa ny. I Par. lCaplta l. lPe rtod. l Dile Bid. Ask'd 
' ,:S Issue. 

"'-
----- · --- - 1----1 

F. Haven & ~~;f~ne u. R. co. I 25 $600,000 J. & J. 4 1........ .. . 45 47 

New Haven & Cen t 'lle H . H. Co. I.. .. .. .. . .. .. .. . . .. .. . NewHaven&W. IIavenR.R. Co 1 25 · .. ·. ·. ·.·.·.·.· i·.·.·.·.·.·.· .• • ... ........... 

1 

.. .. .. .. .. 

~~itlf~fct~ ~~~i:ie~tf!icffiorse I too 14o,oool ........ . ............. · 1· 

25 
... : : : : : : 

R. IL Co .... .. ................ _:_ A:~: J.&J. ~1 ......... .. 
Date out- Inter- I Principal 

BONDS. or stand- I est % Due. Bid. Ask'd 
Issue Ing. Paid. 

New Haven Street Ry. Co..... 1894 I £00,iJ00 J. & J. -:- Jan. 1919 . . . . . 100 
NewHaven&W.HavenR. H.Co 1892 600,000 M.& N. 6 Nov. 1912 100 102 
Bridgeport Horse R. R Co..... 60,0001... . .... 6 1 ......... ...... . 
Hartford & Wethersfield Horse . 

R. R. Co., Deb. Serle8 A..... 1888 100,000 1\1. & s. 5 :::iept., 1908 ..... 
Hartford & Wethersfield Horse 

Hartford & Wethersfield Horse 
R.R.<Jo., Deb. Ser!esB .... 1 1890 100,0001\1. &N. 5 May, 1910 ..... 

R.R.Co.,Deb.Ser!esc ..... ....... 100,ooolM.&N. 5 May, 1910 ..... j' .... . 

NE\V OU.LEANS STO{:I{S AN I) UONDS.-Corrected by GEO RGE LE 
SASSIER, 188 common Street, New Orleans, La., J uly 23. Stock quotations 

are prices per share. 

Par. I 'O 
company. Capital. Period. .., or Bid . Ask 'd a, 

.::l Issue . 

Date 

"'--- --- ----
STOCKS, 

uarrollton R. R. co •......... 100 1,200,000 IQ~-t• 1867 124 1~7 
crescent City R. Co .......... 100 1,150,000 i866 76 90 
canal & Claiborne R.R. Co .. 40 

I 
240,000 Semi. 2½ 1888 38 40 

New Orlenns City & Lake Co. 100 1,500,000 Quar t. 2¾ 18GO ~9 103½ 
Orleans R.R. Co ............ 50 1~5,000 " 2 1868 34 
St. Charles Street R.R. Co .. 50 600,000 " 232 186'3 55 5i 

• I I - Date I Amount Inter- a1 Prtrclpal 
Bonds. or out- est 10 Due. Bid. Ask'd 

Issue standing. Paid. _ ____ 
- ---

Canal & Claiborne Sts. R. R. 1892 150,000 
M & N 16 

l 
1912 100 ····· · Crescent City R. R. 1st Mort. 18S:3 75,000 M&N 6 '95-'99 ····· ....... 

do do 18~3 2,000,000 J&J 6 19!3 85 
N. O. City R.R. Co ........... 1~79 416,500 J & D 6 1903 114 115 
N. o. & Carrollton R.R. co .. 1882 :?50,000 F &A 6 '97-'06 87 ...... 
N. 0. City & Lake R.R. Co., 

1st Mort ............ ........ 1893 1.725,000 J&J 15 

I 
1943 ..... ...... 

St . Charles Street R. R. Co ... 1881 105,000 J&D 16 '95-'0l ····· ...... 

quotations are per cent. values. 

~ :a Date 
Company. Par. Capital. Period. "' or Bid. Ask'd 00 

$ Issue. 
~ 

--
STOCKS. 

Montreal St. Ry. (old stock) 60 $2,000,000 M.&N.4 '\lay, '91. 149 149¼ .. .. (new stock) 50 2,000,000 ········ ... May, '94. 144¼ 145 

Date Amount Inter-
BONDS. or Out- est % Principal Bid. Ask'd 

Issue standing. 

~~~~~: ,~¾ 
Due, 

Montreal St. Ry ............ 1885 £60,000 1905 ...... .. ... . 
1S93 700,000 

NRW YORK S TOCKS AND UONDS.-Corrected by JAMES McGOVERN & co .. 
6 Wall St., New York, July 23 . 

p: 
:a Date 

company. Par. capital. Perloa. "' or Bid. Ask'd 00 

$ Issue. 
Yo - - --- --- ---

STOCKS. 
m eecker St. & Fulton Ferry ... 100 900,000 J.&J. ¼ ........ .. . ..... 30 
Broadway & Seventh Avenue .. 100 2,100,000 Q.-J. 2¼ ·········· · 185 188 
Cen'l Park. North &East River 100 11,800,000 Q.-J. 2 ........... HO 155 
Central Crosstown ............. 100 600,000 Q.- F. 1¼ ··········· 150 
Dry Dock, E. B"way & Battery. 100 1,200,000 Q.-F. 2 .. . ...... . 132 135 
42d & Grand St. Ferry ......... · 1 100 748,000 Q.-F. 4¼ ··········· 300 
42d St., Manhat. & St. N!ch. Av. 100 2,500,000 ........ ... . .......... 60 65 
Eighth Avenue ................ 100 1,600,000 Q.-J. 3 ........... 250 . .... 
Houston, W. St. & Pav. Ferry. 100 l,00U,000 1 Q-F. 2 ··········· 200 .i35 .. Second Avenue ................. 100 1,862,000 i-J. 1 ........... 132 
Sixth Avenue .................. 100 1,600,000 .-J. 1¾ ........... 200 206 
ThlrdAvenue .................. 100 5,000,000 M.-N, 4½ ··········· 182 184 
23d St .......................... I 100 600,000 ~.-F. 2¼ ........... 290 . ..... 
Ninth Avenue .................. 100 800,000 .-J. 1¼ ··········· 139 ...... 
Union Railway Co ............. 100 2,000,000 ........ ... ........... 145 150 

Date Inter- % Principal I 
Bonds. or Amount. est Due. Bid. Ask'd 

I ssue Paid. 
----

Bleecker St. & FUlton Ferry ... 700,000 J. &J. 7 July, l90~1108 111 
B"way & 7th Ave., 1st mort .... ...... 1,500,000 J. &D. 5 June, 1904 106 . ..... 

2d mort ....... ...... . ......... ...... 600,000 J. &J. 5 July, 1914 106 . ..... 
Broadway Guaranteed t sts .... ...... 1,125,000 J. &J. 5 July 1924 106 ...... .. 2dslnterest as ren tal 1,000,000 J. & J . 5 JUly, 1905

1
103 

Broadway Consolidated ......• .... .. 7.650,000 J. &J. 5 
ne~.',' 19431109½ 110 

Cen'l Park, North & East River ...... 1,200,000 J.&D. 7 190'2 110 
Centra l Crosstown-1st mort .. . ..... 250,000 M.&N. 6 Nov., 1922 I 15 120 
Dry Dock, E. B"way & Battery. 

tstmort ...................... J. & D. 5 .. .... 1932105 
Scrip (can be called at par) .. 

42d St. Manhat. & St. N!ch. Av 
...... 1,200,000 F.&A. 6 Aug. 1914 99 100 

1st mort ...... ............... . . ..... 1,200,000 M & s. 6 Sept., 1910 110 112 
2d mort. income bonds ..... . .. .... 1,200,000 J. &J. 6 1915 53 

Eighth Ave .• Scrip ..•.. ......• . 1,000,000 F. &A. 6 Aug., 1914 100 105 
Houston,W. St. &Pav. F'ry,tst .... .. 500,000 J. &J. 7 July, 1894 100 ...... 
Second Avenue, 1st mort ... ... 1,600,000 M.&N. 6 Nov., 1909 102 
Third Avenue ..... ... .... ...... . ..... 7,000,000 J. &J. 6 Jan., 1937 115 . ..... 
Union Railway co .•..... . •.... .. .... 2,000,000t. & A. 6 Feb., 1942 . .... ...... 

PIIILADELPIIIA SECURITIES.-Corrected by HUHN & GLENDINNING, 
143 soutn F ourth st. (BUllltt Bulldlng), Phlladelphia, July 19. Stock q uota
tions are prices per share. 

.i 
company. 

'O 
Par. Capital. Period. tl 

Date • 
O[ Bid. Ask'd 

Issue. $ 
"'-

- - ---------- --- ------- - -1-----1-- -1---
STOCKS. 

Citizens• ...................... 
Continental. .................. 
Frankford & Southwark ...... 
Germantown .................. 
Green & Coates ... . ........... 
Hestonv!lle ... 
Lombard & South·.:::::::::::: 
People's Traction Co .•••....•. 
Philadelphia City ............. 
Philadelphia l!l Gray's Ferry .. 
*Philadelphia Traction (50 pd.) 
Ridge A venue ................. 
Second & Third ................ 
Thirteenth & Fifteenth ••••••.• 
Union .......................... 
West Phlladelph!a ............ 
Metropolitan (N.Y.) Traction 
Baltimore Traction ........... 
Bulialo(N. Y.) Rallway ....... 
Newark (N. J.) Passenger .... 
Pttts . & Birmingham Trac. co. 

*Ex. Allotments. 

BONDS. 

Baltimore Traction 1st Mort • 
" " Imp .•... 

Bait. Tr., No. Bait, Div., Gold 
Germantown, 1st mort ...... . 

" 2d mort ....... . 
Heston ville, 1st mort ........ .. ,. .. ., 

60 
60 
60 
60 
50 
60 
25 
50 
60 
60 
60 
60 
60 
50 
60 
60 

100 
25 

100 
100 
50 

--
Date 

or 
Issue 
--
t,89 
1892 
1892 

" 2d mort • .'.'.'.'.'.' : : : : : : : : : 
Peo_p}e's, 1,~t m?;t· ........•... 

1 

...... 

•• Cons. mort::::·::.:::: :::::: 
West Phlladelphla, 1st mort.. . ..... 

$500,000 Q.-J. 4 1858 
1,000,000 J.-J. 6 1873 
1,250,000 Q.-J. 5 1854 
1,600,000 Q.-J. Z¾ 1858 

Q.-J. 3 1868 I 600,000 
2,0.50,000 1859 

500,000 A.-O. ·s · 1861 
10,000,000 i.:..:.:i-:·· 7½ ... ii,59·--· 1,000,000 

617,500 J.-J. 3.J,.$ 1858 
7,000,000 M.-N. 3 1883 

750,000 Q.-J. 6 
1,060,200 Q.-J. 5 
1,000,00J J.-J. 9 
1,250,000 J.-J. 9¾ 

750,000 J.-J. 10 
80,000,000 Q.-F. 1 
6,000,000 ........ 1 
6,1,00,000 ....• ; .. .. . 
6,000,000 ........ ... 
3,000,000 J.-J. ... 

- ------
Amount Imer-

Out- I est 
standing Paid. % 
-------
1,500,000 M.-N. 5 
1,250,0U0 M.-S. 6 
1,750,000 J. & D. 5 

67,000 J.-D. 5 
160,000 A.- O. 5 
300,000 M.-N. 6 
124,600 J.-J. 6 
75,000 M.-S. 6 

219,000 J.-J. 7 
285,000 J.- J. 6 
247,000 M.- S. 5 
246,000 A.- O. 6 

1872 
1853 
1858 
1864 
1857 ........... 
1889 ........... 

··········· . .......... 

Principal 
Due. 

1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
llll2 
1906 

260 265 
124¼ 1-26 
310 312 
111 112 
123 125 
35 40 
90 90 
45 46 

155 160 
80 85 
96 96½ 

22~ 2~5 
207 210 
225 230 
199 200 
200 210 
117 117¾ 
14 14¼' 
52 54 
25 29 
12½ 12¾ 

- -
Bid. Ask'd 

1G7¾ 108¾ 
101 102 
100¾ 102 
105 .... . . 
103 .... .. 
103½ 
105 ...... 
105 .. ., .. 
115 .... .. 
100 ..... . 
95 .... .. 

117 .... .. 
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O,UAIIA S TO C K S AN D BON OS.-Corrected by R ICH ARD c. PATTERSO N, 
Banker and Broker. 907 N. Y. Life Bulldlng, Omaha, :Neb., July 19. 

Company. 

~ 
,3 

Par . Capital. Period . 'i Date of Bld. Ask'd 
~ Issue. 
"'-- - -------- --1--- ---- - - - - - --- i- - - -

STOOKS. 
Omaha St. Ry. Co. ..... ....... 100 5,000,000 M. & N .. ... J an. 1, '811 60 
------------1·-- - -- - -- - - ---- -,-- -1---

Am't 1 
BONDS. 

Da t e Out- Inter'st , Prlnclpal 

Issue Ing. 
or stand- I Paid. I :( Due. Bld. Ask'd 

_O_m_a_h_a_S_t._R_y_. _C_o ___ -_-_ -.. -,.---. _-_ -_ .. 1_1_88_9 2,25MOOIM.&N.1_5_ M'y 1, 1914 95 gs" 

PITTSBURG II S TO C K S AND BON DS.-Corrected by JOHN B. BARBOUR, Jr. , 
306 Times Bldg., Pittsburgh, Pa., July 23. Stock quotations a re prices pe r 
share. 

Company. 

STOCKS. 
Central Traction R. R. Co .... 
Citizens' Traction R. R. Co .. 
Pitts. & Blrmlngllam R.R. Co 
Pittsburgh Traction R. R. co. 
Federal St. & Pleasant Valley 
Plttsburgll,Allegh eny & Man 
West End R.R. Co . . ..•..••. . 
Second A venue R. R. Co .... . 
Penn Incline Plane co .. ..... . 
Monongahela Incline Plane 

Co . . ................... . . . .. 
Fort Pitt Incline Plane co . . . 
Mount Ollverlncllne Plane c o 
Pittsburgh Incllne c o .. .• ... . 
Duquesne Traction c o ...... . 

BONDS, 

rnttzens' Traction R. R. Co .. 
Pittsburgh Traction R.R. Co. 
Pitts. & Birmingham Trac-

tion co ................ . .. .. 
Pleasant Valley Ry ......... . 
P., A. & M. R. R . Co ......... . 
Duque1me Traction Co ...... . 
Second Ave. Electric R. R. Co 
Central Traction Co ......•.. 
Union R. R. Co ... . .......... . 
West End R.R. Co .......... . 
Birmingham, Knoxvllle & 

Allentown Tract. co ...... . 
Suburban Hapld Tra nsit . ... . 
Fort Pitt Incline Plane Co . . . 
Mount Ollver Incline Plane Co 
Penn Incl'e Planeco. 1st Mort 
Monongahela Incl'e Plan e Co. 
Pittsburgh Incline co .. .. .. . . 

P ar. 

50 
50 
50 
50 
25 
50 
50 
5U 
50 

50 
50 
50 

100 
50 

Date 
or 

Issue 

1887 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 

'jsgi. 
1871 
1883 
1887 
1889 

1,500,000 
3,000,000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 

200,000 
300,000 
250,000 

140,000 
60,000 

100,000 
150,000 

3,000,000 

J.&J. 3 
·· ···· ·· ··· 3 .. .. ..... .. 

J . &J . ... 
1 • .. .. ...... . 

J. &J. 
J. & J. 3 

F. &A . ... 

·i :t;;: ·s· :::::: ::::: 
J.&J. 5 ' .. ........ . 

19J,i 
35 

26 26½ 

------ ----
Amount Inter-

Ou t - est :( 
st anding. Paid. 

--
1,250,000 A. &O 5 

750,000 A.& O. 5 

·· ········· 'j.'&J.' 5 
1,250,000 5 
1,500,000 J.&J. 5 
1,500,000 J. & J. 5 
1,500,000 J.&J. 5 

375,000 J.&J. 5 
100,000 A.&O. 5 
75,000 J.&J, 5 

........ 6 

. .... ~ .. 
30,000 ...... .. 
44,500 M. & N. 

125,000 , ....... . 
50,000 A. & 0. 

250,000 J . &J. 

6 
6 
Ii 
6 
6 
6 

i'rinclpal 
Due. 

• 927 
1927 

... i!iiii .... 
1931 
11130 
1909 
1919 
1901 
19'.l2 

1901 
1901 
190::l 
1897 
1919 

Bid. Ask'd 

---
107 110 
106 ]JO 

93 93¼' ..... 100 
104¼' 1U4½ 
101¼ 101½ I .......... . ....... .. . 

.... .. 
101 102 

······ 
I '"'I"'"" 1::::: ::::: : 

PROV{DENC E STOC KS A N D BONDS.-Corrected by CHACE & BUTTS 
Bankers, Providen ce, July 'U. 

Company P a r . Capital Period.I ~ 
I .::! 

"'-

Uate 
or 

I ssue. 
Bld, IAsk'd 

I -- ------ -- 1- ---1-- - - -
United Traction & Electric co. _:__,=~~~ .. ......... .. 

Date Amo'nt Inter-
BONDS, of out- est % Prtnclpal I Bid. Ask'd 

United Traction & Elec-tri_c_C_o__ _Ils_8s_9:-e :-~-:vO_n_~ -:-a&_lds_· -5- il --:-9u_
9
:-·- 1

95 100 
Newport St . Ry. Co.... .. . ... .. . .. .. .. 50.000 J & D 5 11110 100 .. . ... 

ROCHl!:S 'l'E R . BUF~'ALO, PATERS ON, C OLUIH B US, \VO R CEST E R 
AND BOSTON STOCKS AND BONUS.-Corrected by E. w. CLARK & 
Co., 139 So. Fourth St. (Bullltt Bullding), Phlladelphla, J uly 23, 

;a Date I 
Com pany. Par. Capital. Period. ~ or Bid Ask'd 

------ - ---1---1-----1--- ';_ I Issue. I 
.... .. .. ] 

--STOOKS, 
Rochester(N.Y.) Ry ....... . 
Buffa lo (N.Y. ) Ry ....... . .. . 
P a terson (N. J .) Ry ...... .. 
Columbus (0 .) St. Ry ...... . 
Nortll 81lore T raction Co. 

(Boston) P rer.. .......... . 
do do Common .... . 

Worcester Tract ion co. P ref 
do do common .•... 

Consol. Trac. co. (N. J .) .... 

100 
100 
100 
100 

100 
100 
100 
100 
100 

5,000,000 
6,000,000 
1,250,000 
3,000,000 Q.-F. 

2,000,000 I A.-0. 6 
4,000, 000 ......... .. 
2,000,000 J<'.-A. 6 
3,000,000 ......... .. 
··········· .......... . 

1800 
1891 
1891 
1802 

1892 
189.l 
189'2 
1892 
1893 

27 31 
57 59 
13 20 
37 40 

65 75 
18 20 
68 80 
15 20 

- - ---------1------------ - --1---
Dat c Am ount 

35 38 
--

BONDS. of Out· 
Inter

est 
Paid. Issue stand ing. 

- ----------! 
Rochest er (N. Y ) Hy.. . • . . . . 18!JO 
Buffalo (N.Y.) Ry ........... 1891 
Pat erson (N. J .) Hy . . ....... 1891 
Newa rk (N. J. ) Pass. Ry .•. 1'!110 
Columbus (0,) St. Hy •. . . , , , 18112 
Consol. Trac. Co. (N. J .) .... 

1
18113 

3,000,000 A & 0 5 1- 1930- 93 95 
5,000.000 F & A 5 1931 100 102 

850,000 I J & D 6 1931 87 95 
6,000,000 J & J 5 11J30 !111 100 
2,600,000 J & J 15 19:J2 !10 95 
• • .. • • .. · · J & D l5 193J 86 88 

S A N FRANCISCO STOCKS AND UONDS.-Corrected by PHIi.IP BARTH, 
Broker, 440 Callfornla Street, San Francisco, Cal., July 19. 

~ 
Company, Par. Capital. Period. t; Date of Bid. Ask'd 

I 

,=g Issue, I 
-------------------~ ---

STOOKS. I 
Callfornla St. Cable C'o.... •• .. 100 1,000,000 Monthly .. . .. .. . .. . . . 100 
GearySt.,Park &OccanR.R.co

1 
100 1,000,000 Monthly .................. 107 

Market St.r eet Cablf\ co.... . ...... 18,750,UOO .. .. . . .. .. .. . .. .. . 39¼ 39½ 
Metropolltan Electric ............... 1,ouo,0110 Monthly .. . .. .. . 27¾ 
Presidio & Fen1es R.R. Co.... 100 1,000.000 .. ...... . ............. 14½ .. 
Sutte r St. R. R. co............. .. .. . 2,000.000 Quart'ly .. . .. . .. . .. .. !10 .. 

Bonds. 
Date I t~;~ Interest ro1 Prlnclpal 

or stand- 1 Paid. 1° Due. Blct. Ask'd 
Issue Ing. ------------- -- ------ - ___ _, __ _ 

Cal. St. Cable R. R. ......... ,,. . .. . .. . . . ... . . . . J. & J. r, .......... 103½ .. . 
F erries & Cllfl Ilou~e.......... . ••••. 650,000 M. & s. 6 1914 106½ . . 

Market Street Cable co........ . . .. .. 3,0,10,uuo J. & J. 6 1913 11~¾ 119¼ 
Geary St,, , Pttrl, & Ocean...... .. .. . . ti7t,ooo

1 

A. & O. 5 .......... 10! 

Omnibus Cable Co.............. . . . . •. 2,000,000 A. & o. 6 1918 115!1, 116¾ 
Park & Ocean R.R............ .. .. .. 250,000 J. & J. 6 1914 112 
Park & ClllT House R. R....... . .. . .. 350.000 J. & J. 6 .. .. . .. .. . . . . . . 100?.{ 
Powell Street R.R............. ..•. •• 700.0IIO I M. & s. 6 1912 111¼ 112½ 
Sutter S t. Cable Co............ . . . .. . 900,000 l\1. & N. 5 ...... 104¼ .. 

= 
S T , LOUIS STOCKS AND HONDS.- Corrected by JAMES CAMPBELL, 

Banker & Broker, Hlalto Bulldlng, 218 N. 4th St., July 19. Stock quotations 
are p rices per share. 

I 
company. 

~ 
,3 

Par. Capital Period. 1;5 
Issued. ,::! 

Date of Bld. Ask'd 
Issue. 

.... ------------ ---------- __ , _____ , __ 
STOCKS. 

Cass Ave. & Fair Grounds .. ... . 
Cit izens'...... . ............ .. 
Jefferson Avenue ...... . 
Lindell . ....................... . 
Mlssourt .. ...................... 

1 

People's. .. ..................... . 
St. Louis ... ................... . 
Fourt h Street & Arsenal. ..... . 
Union Depot .. .. .. .. .......... 1 

St. Louls & Suburban ......... . 
Souther n , Pfd ................. . 

" Com .............. .. 

BONDS, 

100 2,500.000 ....... 
100 1,500,000 Oct. '93 4 
100 1 112,uoo Dec. '88 2 
100 2,500,0001 ........ 
100 2,000,tJOO Q.--J. 2 
50 t ,coo,ooojDec. '89 50c 

100 2,000,1100 J. & J, 3½ 
50 150,000 ....... . 

100 4,000,000 Jan. '94 8 
100 2,500,000 . . . . .. . 

. . . . . . 800,000 ,Jan. '!14 3 

. . . . . . 700,000 .......... . 

1876 55 
1887 80 
1885 125 
1890 !JO¼ 
1891 1200 

rn;g l1!i 
1872 5 
1890 160 
1891 13 

,. . . . . . . . . . 80 
. . . . . . . . . . . 15 

-------- --1-----'---

- - ------------ - - - ------ ---·1-----1--

Cass Avenue & Fair Ground .. . 
Citizens' Cable ................ . 
Fourt h St . & Arsen al. ....... .. 
Lindell .... .. .................. . 
Mtssom1 Cable •••• ••••••••••... 
People's 1st mort .. .. ......... .. 

" 2d mort .............. . 
People 's Cable ................ . 
St . Loals Cable ............... .. 
Union Depot . .. ............... .. 
Southern... .. .. . .. .. .. . . ..... . 
Sout,hern ... ................. .. 
St . Louis & Suburban ......... . 
St .Louis & Suburban (Incomes) 

18~2 1,800,000 J. & J. 
1887 1,500,000 J. & J . 
1888 50.0001 J. & J. 
18'10 1,500,0001 J. & J, 
1887 500,000 M. & S. 
1882 125,000 J. & D. 
1886 75,000 M.&N. 
t889 eoo,ooo J. & J. 
1890 1,500,000 M.&N. 
1~90 

1

4,oOO.o()() A . & 0, 
1884 200,000 M. & N. 
188!1 300,000 M. & N. 
1891 1,400,000 F. & A. 
1891 300,UOO ........ 

5 1912 
6 1907 
6 1898-1903 I 
5 1895-1910 
6 1907 
6 1902 
7 1902 
6 188\/-1914 
5 1900-1910 
6 1900-1910 

6 1 1904 

! ·--~~~~----

98 
105 
!IS 

101 
100 
99 

100 
90 

101 
104 
103 
100 
84 
70 

60 
85 

135 
91½ 

210 
25 

151 
tu 

200 
15 
85 
~5 

100 
107 
100 
102 
102 
100 
10:! 
95 

10d 
105 
105 
104 
86 
80 

\VAS IIINHTON STOCKS AND BONOS.-Corrected by CRANE, PARRIS & 
Co., Bankers, 1344 F Street, N. W.,Washlngton, D. c., July 23. Stock quota
tion s are prices per share. 

Company, Par. capital. Period. - Bid, Ask'd 
Issue .• 

;,;-:--~ I Doarte I 

-------- ----1-- - 1-------- -
STOC KS, 

WaRh'ton & Georgetown R.R. 
Metropolltan R. R. .. .. ...... . 
Columbia R.R .............. . 
Belt R.R ................... .. 
Ecklngton & Soldiers' Home 
Georgetown & Tenaliytown .. 

50 
50 
50 
50 
0 
0 

/\00,000 
750,000 
400,000 
500,000 
352,000 
200,000 

Date Amount 
BONDS, of out. 

Issue standing . 
- - -----------1---
Wash't n & Geo'tu conv't. 1st. '83-'99 

'' ' " ·' 2d .••.•.. 
Ecklngton & Sold iers' Home. 
Belt ....... .. ................. 1921 
Metropolltan R.H.. c0nve1t... 1901 
Anacostla R. R... . . • • .. .. . . . . . ..... 

3,00(l,000 
500,000 
150,000 
240,000 
200,000 
200,000 

2 1864 94 96 
Q.F. 
Q. J. 
Q.M. 
Q,J, 

5 1 1863 280 300 

. ~ . rn~g I ~~ ~~ 
...................... 31 35 

Inter
est 

Paid. 

J. &J. 6 
J.& J. 6 
J. &D. 6 
J. & ,J. 6 
J.& J 5 
A.& 0. 6 

85 

Principal 
Due. Bid. Ask'd 

18911-1929 130 1 38 
1903-194:J tao 1 38 
1806-1911 lllO 1 03 

1921 85 90 
1901 104¾ 1 06 

1901-1931 . ..... . 

Financial. 

T HE York (Pa.) Street Railway Company paid a dividend o f 2;~ 
per cent. o n J uly 20. 

$ $ $ 
GEO. W. J ONES has been a p pointed rece iver of the Schenectady 

Street Rail way Company, 'Vite John Muir, r esigned. 

$ $ $ 
T HE Raleigh Springs Rai lroad plant of Memphis, Tenn., was sold 

by o rde r of the court la~t mon th to J. T. Fargason for $101 ,ooo, 
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THE Citizens' Street Railway Company, of Ind ianapolis, reports 
that June net earnings were $42,000 , an increase of $14,000 ove r June , 
1893, 

$ $ $ 
THE Cleveland (0,) Electric Railway Company paid a dividend of 

three-fourths of 1 per cent. on July 5, to the stockholders of record 
June 30. 

$ $ $ 
THE Chattanooga (Tenn.) Elec tr ic Rai lway Company has been 

put in the hands of a receiver upon a pplicat ion of the St. Louis Trust 
Company. W. T. Adams, presiden t of the company, has been ap
pointed receiver. 

$ $ 
AT a monthly meeting of the d irectors of the Worcester T raction 

Company, held July 13, a semi-annual d ividend of 3 per cent. on the 
preferred stock was declared. The report of the t reasurer showed the 
transportation last mont h was greater tha n ever before. 

$ $ $ 
THE gross earnings of the West End Street Rail way Company, 

of Boston, for June show an increase of business over 1893, being, in 
round numbers, $643,000, against $618,000 in 18g3. The 1893 figures 
were the largest on record to that date , and set against $598,000 in 
June, 1892. The pleasant weather has stimulated t ravel. The net gain 
over June, 1893, was over $50,000. 

$ $ $ 
THE following is a comparative statement of the operati ons of the 

Worcester Traction Company fo r the month of June: 
189..i, 1893. 

Gross earnings, $36,233.56 $32,607.49 
Operating expenses, 16,523.79 20,463.78 

Net earnings 12,143.71 
$ $ 

Inc., $3,626.07 
Dec. 2,939.99 

Inc. 7,566.06 

NOTICE bas been given that a special meeting of the s tockholders 
of the:Winnipeg (Man.) .Street Railway Company would be held at the 
o ffice of the company, on July 25, for the purpose of author izing the 
sale of the company to the Winnipeg Electric Street Rail way Com
pany. A special meeting of the stockholders of the W innipeg Elec
tric Street Railway Company was also held on July 25, fo r the pur
pose of authorizing the purchase of the Winnipeg Street Railway Com
pany. 

$ $ $ 

THE Long Island Traction Company, it is said, contemplates the 
issue of collateral trust notes to the extent of $2,000,000 or over. The 
notes which it proposes to issue are redeemable in one year or five 
years, and they are to be offered first to the Long Island Traction Com 
pany' d stockholders. Those which the shareholders take are to be 
underwritten by a syndicate, composed, it is said, by Brooklyn trus t 
companies and banks, and the Mutual Life Insurance Company, of 
New York. 

$ $ $ 
THE following is a comparative statement of the operations of the 

Buffalo Railway Company for the month of June: Gross earnings, 
1894, $133,486.15; 1893, $133,133.28; increase, $352.87. Operating ex
penses, 189..i , $74 ,05..i,33; 1893, $ 76,146.84; decrease, $2,092.51. Net 
earnings, 1894, $59,431.82; 1893, $56,986.44; increase, $2,445.38, For 
the six months ending June 30: Gross earnings, 1894, $727,167.01; 
1893, $687,662.77; increase, $39,504.24. Operating expenses, 189..i, 
$425,13..i, 13; 1892, $..i53,223.19; decrease, $28,089.06. Net earnings, 
1894, $302,032.88; 1893, $234,439.58; increase, $67,593.30. 

$ $ $ 
THE agreement on the consolidation of the Watertown Street 

Railway Company ar,d the Watertown & Brownville Street Railway 
Company, forming the Watertown & Brownville Street Railway Com 
pany, has been filed with the Secretary of State, The basis of consoli
dation is share for share of the capital stock. The capital of the first 
named company was $40,000 and of the latter $60,000, and the capita l 
of the newly formed corporation is $100,000. The directors are: 
Byron B. Taggert, Joseph Mullin, Hiram F. Englehart, Edward S . 
Goodale and Samuel F. Bagg, all of Watertown, a nd John B. T homp
son and Charles A. Starbuck, of New York City. 

$ $ 
THE following is a comparative statement of the operations of the 

North Shore Traction Company, of Boston, for the month of June : 
1894. 1893. 

Gross earnings .... $1 28,437 IO $II6,050,88 
Operating expenses 60,878.22 58,999,..i1 

Increase $12,386.22 
Increase 1,878.81 

Net earnings..... . $67,558.88 
For the nine months ending 

of the company were as follows: 

$57,051. 47 Increase$10, 507.41 

1894, 
Gross earnings ...... , $802,319 
Operating expenses... 538,947 

Net earnings ......... $263,372 
$ 

June 30, the earnings and expenses 

1893. 
$766,176 
607,894 

$1 58, 282 
$ $ 

Increase, $36,14 3 
Decrease, 68,947 

Increase,$105 ,090 

THE following is a comparative state ment of the operations of the 
Columbus Street Railway Company tor the month of June: Gross earn
ings, 1894, $50,35_s.82: 1893, $49,979.40; increase, $3 76.42. Operating 
expenses, 1894, $21,288 89; 1893, $30,740. 73; decrease, $9,451. 84. Net 
earnings, 1894, $29,066.93; 1893, $19,238.97; increase, $9,828.26. For 

the six mon ths ending J une 30, 1894, the earnings and expenses 
of the compan y are sho wn by the following report : Gross earn
ings, 1894, $264,272.30 ; 1893, $200 ,561.85; increase, $3,710.45. Op
erating ex penses, 1894, $128,280.07; 1893, $171,138 .30; decrease, $42,-
858 .23. Ne t earnings, 1894, $1 35,992. 23; 1893, $89 ,423.55; increase, 
$46,568. 68. 

$ $ 
THE following is a comparative statement of the operations of the 

North Shore Traction Company for the month of May: · 
1894. 1893, 

Gross earnings.,,. $ 104,569. 84 $ 102,845.17 
O perating ex penses 63,906. 67 62,524.68 

Increase, $1,724.67 
Increase, 1,381.99 

Net earnings..... . $40,663.17 $40,320.49 Increase, $3.p,68 
For the eight months ending May 31 the showing made by the 

company is as follows: 
1894. 1893. 

Gross earnings . . ..... $673,882 $650 ,126 Increase, $23,756 
Opera ting expenses ... 478 ,069 548 ,895 Decrease, 70,826 

----
Net earnings ... ...... $195,813 $101,231 Increase, $94,852 

$ $ $ 
W E are just in receipt of a statement of the earnings for the month 

of J une of the companies operated by the Brooklyn Traction Com
pany: 
Gross ea rnings Atla ntic Avenue Railroad................ $88,347.35 

" " Brooklyn, Bath & West End Railroad..... 17,279.07 

Total. ... .. ...... .... .. .. . ..... .. .. . .............. $105,627.02 
Operating expenses Atla ntic Avenue Railroad. . ......... $52,814.75 

" " Brooklyn, Bath & West End Railroad 9 ,664.91 

Total .............. ... .. . .. ....................... 62,479.66 

Net earnings............. .. ..... ...................... $43,147.36 
T he gross earn ings of the a bove systems show an increase of $ 13,-

847. 16 on the correspo nding m onth of 1893, 
$ $ $ 

THE receiver who wa5 appointed for the Richmond Ra1way &. 
Electric Company, of R ichmond, Va., June II, at the request of certain 
stockholders of the Rich mood & Ma ncheste r Railway Company, was 
removed two weeks af ter his a ppointment, upon a hearing upon the 
ground tha t the re was no reason for even a temporary receivership. 
J ohn H. Davis & Com pany, of New York, bankers, refer to this case 
in their month ly financial ci rcular for July, 1894, as follows: 

"In Rich mond , Va., a contract was entered into in 1893 by which 
certain street railway a nd other property was to be transferred to a 
ne w ownershi p under certain conditions, no fixed time being set for the 
consummat ion of the trade. It was one of the provisions of the con
tract that a fter this tra nsfer should have been made the Richmond Rail
way & Elect ric Company- no t one of the contracting parties, but under 
the management of the proposed purchaser-would place its guarantee 
upon certain new bonds to be issued upon the property in question. 
There was de lay in executing the transfer, the purchaser claiming that 
the vendors had not as yet met their obligations as to free land and 
clear tit le, etc .. a nd tha t whenever this should be done, to the satisfac
tion of counsel , he was ready to do his part. The vendors claimed 
that they had done and were ready to do all they had agreed. It was 
a question of business a nd legal interpretation, and if any suit of any 
kind was necessary, it would manifestly be one for specific performance 
of a contract , a t which both sides sh ould have a hearing. The courts 
were open in R ichmond , the United States District Court being in ses
sion, presided ove r by one of the oldest judges on the bench. Ignoring 
this court upon the spot , the vendors went before another judge of the 
same court in South Ca rolina, presented a complaint and asked for a 
rece iver, not only of the property in question, but also of the Rich
mond Railway & Electric Co mpany. Incredible as it may seem, the 
request was granted , and the latter company, without notice, 
and a solvent con<.:ern in eve ry sense of the word, found itself in 
the hands of a tempora1y receiver, with all the inconveniences and the 
d iscred it attaching thereto. It is needless to say that the company 
itself and its friends lost no time in making a determined effort to have 
t his g ross injustice remedied, and the court was asked to give a hear
ing a t the earliest possible moment. That hearing was had on Monday 

. and T uesday last before the Federal Court judge in Richmond who 
had been ignored in the former proceedings, and resulted in an instant 
discharge of the receivership of the Richmond Railway & Electric 
Company in the following unequivocal words: 

" ' After full argument of counsel, the court being of opinion that 
the Richmond Railway & Electric Company is entirely solvent and that 
there exists no g round for the appointment of a receiver of its prop
erty, the motion tb appoint a receiver of the said company is denied, 
a nd it is ordered that the temporary receiver appointed in this cause 
do forthwith surrend er and deliver unto the Richmond Railway & Elec
t ric Company, its officers and agents, all of the property in his hands 
or under his control, including all moneys remaining in his hands 
realized from the operations of said company.' " 

We are further informed that during the first week that the re
ceiver was in possession he took in over $10,000 from the operation of 
the lines, and that for the two weeks he took in from the railway and 
turned over to the officers of the company when the receivership 
terminated over $20,000, while his total payments had been 
less than $500. These facts seem to be in themselves abundant refuta
t ion of any charge that the Richmond Railway & Electric Company 
was an insolvent concern. 
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Electric Snow Sweepers. 

From the first of August on is generally recognized as the time to 
consider winter equipment. The summer season by this time is half 
over, and only three, or at most four, months must intervene between 
it and the arrival of cold weather. Inquiries at the offices of a number 
of the supply companies show that winter orders are now being placed, 
and that many companies are already providing for the co ming cold 
weather. 

The Lewis & Fowler snow sweeper promises to be more popular 
this year than ever before. This sweeper was brought out during the 
year 1891, and attracted much attention at the Pittsburgh Convention, 
where it was exhibited for the first time. It was illustrated a nd de
scribed in our issue for September, 1891. 

The sweeper has been found to be so well fitted for the purpose for 
which it was designed that snow has ceased to have any terrors for the 
average railway manager, and the sweeper has come to be regarded as 
a necessary portion of the equipmen t of every railway. The Brooklyn 
Ragle quotes General Manager Bogardus of the Brooklyn Heights 
Railway, as saying in a recent interview," They go far ahead of any 
thing I ever saw for cleaning streets. All we have to do for an ordinary 
storm is to run the sweeper back and forth over the tracks, and they 
are kept as clean as in summer." 

A list of the railway companies using the Lewis & Fowler sweep
ers is an interesting one, showing, as it does, the wide adoption of the 
sweeper. It includes the following roads: Baltimore City Passenger 
Railway Company; Baltimore Tractton Company; Baltimore & Curtis 
Bay Street Railway Company; Bangor Street Railway Company, Ban
gor, Me.; Brooklyn Heights Railroad Company, Brooklyn, N. Y.; 
Camden Street Railway Company, Camden, N. J.; Citizens' Street 
Railway Company, Indianapolis, Ind.; City & Suburban Railway 
Company, Baltimore, Md.; Chicago North Shore Street Railway 
Company; Columbus Consolidated Street Railway Company, Colum
bus, 0.; Consolidated Traction Company, Newark, N. J.; Cleveland 
City Railway Company; Detroit Citizens' Street Railway Company; 
Duquesne Traction Company, Pittsburgh, Pa.; Easton Transit Com
pany; Erie Electric Motor Company; East Harrisburgh Passenger 
Railway Company; Elizabeth Street Railway Company, Elizabeth, 
N. J.; Federal Street & Pleasant Valley Railway Company, Pittsburgh, 
Pa.; Fort Wayne Electric Railway Company; Hamilton Street Rail
way Company, Hamilton, Ont.; Jamestown Street Railway Company, 
Jamestown, N. Y.; Lindell Railway Company, St. Louis, Mo.: Mil
waukee Street Railway Company; McKeesport & Reynoldtown Pas
senger Railway Company, McKeesport, Pa.; North End Street Rail
way Company, Worcester, Mass.; Omaha Street Railway Company; 
Ottawa Electric Railway Company; Ottawa, Ont.; Oswego Street Rail
way Company; Pittsburgh, Allegheny & Manchester Traction Com
pany, Pittsburgh, Pa.; Rochester Raiiway Company; Sioux City Street 
Railway Company; Second Avenue Passenger Railway Company, 
Pittsburgh, Pa.; South Chicago Street Railway Company; Toledo 
Electric Street Railway Company; Terre Haute Electric Railway Com
wany; Trenton Passenger Railway Company; Third Avenue Railway 
Company, New York; Toronto Railway Company, Toronto, Ont.; 
Utica Belt Line Street Railway Company; Woodland Avenue & West 
Side Railroad Company, Cleveland, O.; Wilmington City Railway 
Company, Wilmington, Del.; West Chicago Street Railway Compa
ny; Worcester Consolidated Street Railway Company. 

c. E. 

RAILWAY 

LOSS & co., 
CENERAL-

CONTRACTORS, 
621 Pullman Building, Chicago, 

REED & McKIBBIN, 
GENERAL STREET RAILWAY CONTRACTORS, 

80 Broadway, New York. 

Utica Belt Line Ueorganized. 

After a series of unsuccessful efforts extending over a long period, 
the Utica Belt Line Street Railroad Company was reorganized July 13, 
and within a short time the road will be taken from the receiver's 
hands a nd the new organization put in possession. 

At the meeting r ,500 shares of stock were represented and out of 
this number voted, r ,454½ were voted for the following board of direct· 
ors: Charles W. Mather, J ohn W. Boyle, Edward Bushinger, William 
B. P utney, of New York, James T. Gardiner, of Albany, Camile Weid
enfeldt , of New York, Robert G. Young; inspectors of election, John 
H. Grant, Thomas P. Weston, John Weston. 

After the election the directors met and elected the following offi
cers: President , John W. Boyle ; vice-president, James T. Gardiner; 
t~easurer , C_harles W. Mather; sec retary, Edward Bushinger; execu
tive committee, John W. Boyle, Charles W. Mather, James T. 
Gardiner. 

~t is understood that by the agreement of the organization, it is 
provided, among other things, that money is to be furnished and ex
pended upon the property in order to put it in proper condition for 
economical operation. The board of directors elected by virtue of the 
order of the court and the notice sent out to stockholders is to be 
made up, so far as the three interests now represented are concerned, in 
the same way that it is now made up; the Utica interests are entitled 
to four directors; the New York interests to two directors; and the 
Thomson-Houston or General Electric interests to one director. This 
arrangement is to continue for a period of years. 

EDW-ARD E. HIGGINS, 

Expert in Street Railway Values and Economies. 
Havemeyer Building, Cortlandt Street, 

NEW YORK. 

C. J. FIELD, M. E., 
Consulting Engineer. 

Electric Traction. 
Power Transmission. 

Cenerating Stations. 
Central Building, Liberty and West Sts. 

NEW YORK. 

WHITE - CROSBY CO., 
CONTRACTING ENGINEERS. 

Baltimore Office: Equitable Building. 

New York Office: 29 Broadway. 

Chicago Office: "Rookery." 

ORGANIZED, 1888.- JNCORPORATED, lSUI . 

WOODBRIDGE & TURNER, 
ENCINEERINC CO. 

ENGINEERS AND CONTRACTORS. 
Electric Railway Construction and Equipment. 

Times Building, 41 Park Row, New York . 

MOTOR AND 
TRAIL CARS. 

New and Second Hand

for Suburban, Electric, 

Pummy and Cable Roads. 

NEW YORK EQUIPMENT CO. 
~ RAILWAY EQUIPMENT. fiijT' 

15 WALL ST., NEW YORK. 

STATION EQUIPMENT 
AND SUPPLIES. 

Girder, Tram and Tee 
Rails of a ll weights, with 
Chairs, Joints, Spikes, &c. 

LINE CONSTRUCTION 
MATERIAL W}iETHER YOU WISH TO BUY OR SELL, WRITE US. 
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l\fap of the United States. 

A large handsome Map of the United States, mounted and suitable 
for office or home use, is issued by the Burlington Route. Copies will 
be mailed to any address on receipt of fiteen cents in postage by P. S. 
EUSTIS, General Passenger Agent, C., B. & Q. R. R., Chicago, III. *** 

The Lake Shore Route. 

The Lake Shore Route, between Buffalo and Chicago, is cele
brated all over the world as afford ing the e mbodiment of luxury in 
travel. Its new Day Coaches are sixty feet in length, and will seat 
fifty-eight people, comfortably. They are fitt '.!d with the Gould plat
form and automatic coupler, Westinghouse air btakes and signal, 
heated with steam taken from the locomotive, and at night are bril
liantly lighted with Pintsch gas, for which purpose five e legant bronze 
chandeliers depend from the roof of the car. 

The interior of the coaches is finished in mahogany, highly 
polished and paneled. Each coach has a nice lavatory and toilet. The 
latest models contain separate toilet rooms-one for lad ies and one for 
gentle men. The car seats a re of the style kn own as the Mason tilting, 
with high. spring backs and broad seats. They are richly upholstered 
in crimson plush. The wind0ws, which are of plate glass, are large, 
a nd each is fit ted with a spring-roller curtain, in shade to blend with 
the interior finish. and every feature is of the best. 

The dining cars in service on the trains of the Lake Shore & Mich 
igan Southern Railway are operated by the company. The cars are 
neat and tasty in a!l their appointments. Great care is exercised to 
provide the patrons of th e Lake Shore Route with a se rvice which shall 
prove satisfactory. As a result, dining on the trai ns of the road is 
accom plished in a very satisfactory and comfortable way. 

The slee ping cars in service on the Lake Shore Route are o f 
\Vagner build. Ordinarily, they contain twelve sections a state-room, 
a smoking apartment, and toilets for ladies and gentlemen. In some 
insta nces, however, there are cars containing sixteen sections, the state
room being omitted. Every valuable device is e mbodied in their con
struction. 

The Lake Shore operates a most perfect sleeping car service 
between the cities rf Chicago, Cleveland Buffalo, New York and Bos
ton, in rnnnection with the New York Central and Boston & Albany 
Railways. This is not only the direct, best and only double track 
route between the cities mentioned, but the Lake Shore is the only line 
from Chicago conveying passengers into New York City without a 
ferry transfer ·-i. * * 

Hubley 
Manufacturing Co. 

TROLLEY WHEELS. 
Bronze, Brass or Iron. The SPECIAL 
BRONZE has a record o f 10,000 miles and 
st ill running. All have Patent Graph
ite Bearings. 

TROLLEY HARPS. 
Either Bronze, Brass or Malleable Iron. 
Enti rely new design. Patent applied 
for. Lightest, Strongest, as well as the 
Cheapest, ever offered to the trade. 

BEARINGS 
For Dynamos and Motors. Guaran
teed 20 per cent. more life than anv 
other anti-friction metal on the market. 

COMPLETE OVERHEAD EQUIPMENTS FOR 
ELECTRIC RAIL w A YS. 

Car Trimmings, Bronze, Brass or Iron Castings for 
special work. Estimates on receipt of samples or sketch. 

ELECTRIC LIGHTING MATERIAL. Regulating Sockets, 
P endants, Cutouts and Switches, of our own design and 
Patents. 

Our Quality is the highest and Prices Low. 

HUBLEY J\/tFC. co. 
L..Ft:NCHSTER, PH, 

Special Train to the Atlanta Convention. 

We are in receipt of the following letter from Mr. L. J. Ellis, the 
eastern passenger agent of the Norfolk & Western Railroad Company. 
the famous Shenandoah Valley Route, which will be of interest to all 
stree t railway men who contemplate a trip to Atlanta to attend the 
October convention. Our representative has been over the route out
lined for the special train, and we can endorse the statements made as 
to the a ttractive scenery along the line and the excellent facilities 
offe red. Mr. Ellis sayf: 

DEAR SJR:-Please do me the kindness to call attention editorially 
to the arrangements we have made to carry the delegates and visitors 
to the N:Hional Street Railway Convention to convene in Atlanta 
O ctober 17, as shown in the advertisement I enclose for insertion in 
the STREET R AILWAY JOURNAL. 

A canvass among the street railway men has satisfied us that we 
are justified in making these arrangements. The fact that a part of 
the programme for those attending the Atlanta convention is to visit 
Lookout Mountain ma kes our route the only practicable one, as it is 
the only direct line to Atlanta via Chattanooga from the East. As 
you have been over the entire route, you can speak with the courage of 
conviction as to its attractiveness, its equipment and management, and 
our ability to take the best of care of those who go with us on this 
occasion. Very truly yours, 

(Signed) L. J. ELLIS, E. P.A. 

TECHNIC ELECTRICAL WORKS, 
•29 Bread St., Philadelphia. 

"Teck" Bond for Rail Joints. 

"Teck" Splice for Trolley and Feed Wire. 

Iron Poles and Ridged and Adjustable Brackets. 

Overhead Material of all kinds. 

Trolley Poles, Wheels and Fork-,. 

Station Switches and Switchboards. 

Qu ick Break Pole Switches. 

Buffalo Special Steam Fans 
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\VITB DOUBLE UPRIGHT ENCLOSED ENGINES, 

For Forced or Tn,ln.-Nl nrrn.nirht. 

I)>, 
::::s 
p... 

~ 
P> 
<I 
<D 

01 
C> 

1-d 
<D 
11-j 

0 
<D 
::::s 
c+-
....... 
::::s 
C':) 
<> 
(/2 
c+-
C> ....., 
"-:cJ 
s::::: 
<D 
~ 

THE BUFFALO FAN SYSTEM IS ESPECIALLY ADAPTED TO 
HEATING CAR SHOPS AND ALL LARGE BUILDINGS. 

Plans tor Installation. specifications and statements as to economy rrom] 
prominent users, with full construction description, and 288 

page catalogue, free on application. 

BUFFALO FORGE co., Buffalo, N. Y., U. S, A, 




