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A CROSS COUNTRY ELECT RIC RAILWAY rIN EASTERN 

MASSACHUSETTS .J • 

The remarkable electric railway system of Eastern 
Massachusetts, a system comprising nearly I 500 miles of 
track contained within but fi ve counties, and parall eling 
and cross connecting with the closely-woven network of 
steam railroad lines contained in the same area-all g iving 
transportation faciliti es to the people of this favored sec
tion unequaled in the world- has been developed in three 
different stages. 

In the first stage, the half dozen independent horse rail 
way properti es in Boston and the imm ediate suburbs were 
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lines radiating from the city proper . .ot These lines were 
generally profit able almost from the first , and later on be
came quite di stinctly so, as a rul e, though a rule not with
out exceptions. The increase of transportation faci liti es 
brought about a movement of the population from the 
ci ty and the near-by suburbs to the remoter ones, build
ings went up rapidly, and whil e there wa·s little direct 
"booming" of real estate, such as is fo und in newer and less 
conservative di stricts, there was a substantial and very 
h eavy g rowth of populat ion and increase of values, which 

CAR HOUSE, TRANSFORMER STATION AND WAITING ROOM OF THE NORFOLK WESTERN STREET RAILWAY 

reduced by consolidation to two, eleetricity was adopted , 
and, thus possessed of greater competitive power in the 
suburban transportation fi eld, the lines of th e metropolitan 
system were pushed into an outer fringe of suburbs, still , 
however, contained within a radius of about ro miles of the 
central business district. 

The mileage of thi s consolidated m etropolitan system 
was then (1890) larger than that of any other street rail 
way property in the world. T he money requirements for 
reconstruction and electrical equipment were so h eavy, the 
organization was so complex, and the engineering and 
operation problems were so absorbing that the manage
ment had littl e time or di sposition to add to its burdens by 
reaching out still furth er into the surrounding country, 
although th e beautiful clusters of cities and towns, north , 
west and south, must have offered g reat temptations, in 
spite of the more or less uncertainty in those days about 
the traffic-developing power of electric traction . 

The second stage, therefore, came in the building by in
dependent companies of a large number of " feeder lines" 
tributary to the metropolitan system, and laid out still on 

had a refl ex action upon the prosperity of the electric rail
ways in the new terri tory. 

Now, Boston is by no means the only business and 
manufacturing city in Eastern Massachusetts. L ynn, 
L owell and L awrence on th e north , \ Vorcester on the west 
and Brockton on the south, are all centers of an inde
pendent money-making activity, each with its own sub
urbs and townships more or less dependent upon it for 
trading purposes. I t cam e ab011t naturally, therefore, that 
these citi es al so should first have their own local systems, 
and should then fo llow the example of the Boston lines in 
g raduall y extending to adjoining townships . T he resul t 
was, therefore, a series of little independent street rai lway 
networks separated from the m etropoli tan system, but 
awai ting only oppo1·tunity, courage and capital to become 
fi rmly welded thereto. 

Thus has com e the third stage in Massachusetts' elec
tric rai lroading, by which "cross country" connecti ng lines 
ar e building everywh ere throughout th is 1·ich territory. 
It is now a joining together of small towns and of suburbs 
each wi th the other , the metropoli s itself being only indis-
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tinctly visible through many transfer connections. P leas
ure riding has become a science in Eastern Massachusetts, 
and guide books, time tables, posters and all the varied 
literature which we have been accustomed to think of as 
belonging solely to railroad passenger departments have 
been drawn into service to increase the movement of the 
population from one point to another. Parks have been 

forming the "Massachusetts Electric Companies," so 
called. As the earning power of the cross country lines 
is ascertained and established, it is probable that further 
absorptions may take place. 

O ne of the most prominent centers of electric railway 
activity in the entire district of Eastern Massachusetts is 
the quiet town of Dedham, lying IO miles to the south of 
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developed to some extent , although the magnificent park 
and boulevard system which the State of Massachusetts 
has so wisely provided in this beautiful district, furnishes 
in itself almost sufficient attractions to the people for pleas
ure riding. 

Nevertheless, these cross country lines must. as a rul e, 

Boston, and fo rming the terminus of the "Dedham Circuit 
Line" of the New York, New Haven & Hartford Railroad, 
upon which an excellent train service is given. Dedham 
is conn ected with Boston through Forest Hills and with 
the coast line by electric railway lines which have a large 
patronage. Within the last two years a line has also been 
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look to the future rather than the present for any large 
profits, and it is probable that their destiny lies largely in 
consolidation, rather than in independent existence. This 
consolidation has, in fact, already commenced, for during 
the past few months there have been brought together un
der one control more than thirty street railway properties, 
built in the first and second stages of development, and 

built to Islington and Norwood on the souti1, and in May, 
1899, the Norfolk Western Street Railway Company, the 
subject of this present article, opened its line from Ded
ham through Westwood to Medfield. Construction is 
now going on from Medfield through Millis to Medway 
(see map herewith), and these lines will eventually connect 
with the Milford, Attleborough & Woonsocket Street Rail-
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way, to be built by the same parties in interes t. l<rom 
Medfield also will be built the Medfield, Sherborn & South 
F ramingham Street R ailway and the. Medfield & Need
ham Railway, both owned also by parties interested in the 
Norfolk W estern Street R ail way Company. At Milfo rd 
and D edham the Norfol k W estern system joins the line of 
the Massachusetts Electric Companies, thereby obtaining 
Boston connections. · 

By the last Massachusetts census, in 1895, the popula
tion of D edham was 7211, of the town of D over 668. of 
vVestwood 1800, of Medfi eld 2872, a total population 

TRANSFORMER STATION AT WESTWOOD 

reached by the portion of the line so far buil t , of 12,55 l. 
A dding to this population that of Millis and Medway we 
obtain a total population for the present and proj ected lines 
of the N orfolk W estern system alone of about 34,551 . The 
fare from Dedham to W estwood is 5 cents, from D edham 
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MEDFIELD TERMINUS 

to Medfield IO cents, and wh en the extension to Medway is 
completed an additional 5 cents will be charged. The dis
tance from Medfield to Boston by the combined electric 
roads will be 19 miles and the fare 20 cents, as against 
the steam railroad di stance of 24 miles with 56-cent fare, 
while from M edway, which is on another branch of the 
New H aven system , the distance from Boston is 26 miles 
and 61 cents fare is charg ed, whil e by the electric road the 
distance is 24 miles and a 25-cent fare will be charg ed. 

The country through which th e line passes is distinctl y 
a farmin g region except that Dedham has a large suburban 

residential population. T he country is exceedin gly beauti
fu l in summer, the line passing th ro ugh pleasant groves 
and long, quiet country roads to it s termini at Dedham and 
Medfie ld Squares. 

It is obvious that in building cross country lines of thi s 
character, where cars m ust be run at comparatively in
frequent schedules, at least until sufficient traffic is de
veloped to warrant closer ones, th e investment account 
should be kept as small as possible. Th e distribution sys
tem particularly might easily be a heavy burden to carry 
if ordi nary 500-volt direct current distribution were 

DEDH AM TERMINUS 

adopted, or if power stations were placed ill advisedly. O n 
the other hand, speed is a necessity in this cross country 
work, and g reat care must be taken with the roadbed and 
equipment to permit high speeds to be obtained. 

Th e Norfo lk \ Vestern Street Railway Company has 
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POWER STATION AT MEDFIELD 

built its line thoroughly and well , and no money has been 
spared to g ive the property the best chance of success from 
an engineering standpoint. As a consequence, it is in 
many respects a model cross country road, the character
istics of which may well be carefull y studied by those who 
are propos ing to do work of a similar character. 

The line as so far constructed fro m Dedham to Medfi e!(l 
is 9 mil es in length . Its maximum grade is 5 per cent and 
it s curves are from 125 ft. to 145 ft. radius. T h e track is 
placed chiefl y on the side c,f the road, with bracket pole 
const ruction, and there an: n rn1111 ber of crossmgs from 
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one side of the road to the other, which, joined with the 
general crookedness. of the country road over which it 
runs, makes the track itself fo llow anything but a straight 
line. In Dedham and Medfield 90-lb. girder rails are used, 
and between the cities 60-lb. T rails. The ties are oak, 
and are placed 18 ins. apart between centers, and the rails 
are laid with broken joints, each joint laid on two ties. 
The sub-structure is rock ballast and gravel, and is firmly 
settled and placed so that the track is quite smooth and 
easy running. The rails are double bonded and cross 
bonded every 100 ft. with Chicago bonds. The poles are 
of hard pine and chestnut, and iron brackets are used. 

The rolling stock consists of four Brill convertible cars, 

moo motors , with series multiple controllers, etc. Sterling 
brakes are used. 

The company also owns a \Vason snow plow and a 
Trenton tower wagon, and has fitted up a short car as a 
watering car, which will run over the road regularly. 

The three-phase system of electrical distribution has 
been adopted for this road after the most careful considera
tion on the part of the company's engineers, Hodges & 
Harrington. The power station is located at a point in 
Medfield about 2 miles southwest of the present Medfield 
terminus of the constructed road, and is thus in position 
to feed the line both ways, towards Dedham and towards 
Milford. A 60-cycle 2080-volt current is generated at this 
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three Laconia open cars and twelve smaller Ellis cars, 
used for trailers. The Brill convertible cars differ ma
terially from any of the same type which have hitherto 
been put in operation. They are completely vestibuled, 
so that the same winter protection is given as in cars for 
the most extreme northern service. The vestibules are 
arranged so as to have as much window surface as possible, 
thus giving the motorman 
a cl ear view in all direc
tions. The body length is 
22 ft. 1 r ins., and the 
length over all is 32 ft. 
T he windows are fitted 
with sash and panels which 
lift out. These panels are 
all cherry, and are fini shed 
in the natural color of the 
wood. When they are re
moved the car becomes to 
all intents and purposes 
open. The curved panels 
below the seat not only 
strengthen the body, but 
add to the safety of the car 
in case of accident. The 
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drop platform and a step 
with 13-in. rise bring the 

PLAN AND ELEVATION OF POWER STATION AT MEDFIELD 

tread of the step within 15[ ins. of the head of the rail. 
Inside, the car is 8 ft. 2 ins. in the clear. On each side 

of the center aisle are seven seats, with reversible backs, 
and at the ends are four stationary seats . The total seat
ing capacity of the car is thus thirty- two. The seats are 
upholstered in red plush . The interior finish over the 
windows is of cherry and the head lining is of maple veneer 
highly decorated. 

A- Gold electric heater is placed under each seat. The 
car is lighted with nin e lights within, and one for the head
light. New Haven registers are used. 

The cars are mounted on heavy No. 21-E Brill trucks, 
with an 8- ft . wheel base. The wheels are 33 ins. in diame
ter and the gage 4 ft . 8-½ ins. " Composite" brake shoes 
are used, manufactured by the Barbour-Stockwell Com
pany. The electrical equipment consists of two G. E. 

station, at which pressure it passes over the line to the 
transformer station at Westwood, where step-down trans
formers deliver it at 340 volts alternating to rotary con
verters, from which a 550-volt direct current passes to the 
trolley wire. By means of the high voltage line transmis
sion the three-phase feeders from Medfield to Westwood 
consist of but three oo wires and a single direct-current 
feeder runs 1½ miles each way from the Westwood trans
former station, and is 0000 in size. A oo trolley wire is 
used. The fluctuations on the line, which would naturally 
be somewhat heavy owing to the small number of cars 
used, are reduced in amount by the use of a storage bat
tery consisting of 264 cells of the chloride type, made 
by the Electric Storage Battery Company, of Phila
delphia. 

The power station at Medfield Junction is a handsome, 
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well-built brick and granite structure, 85 ft. long x 40 ft. 
wide, containing the engine room, 48 ft. x 40 ft. , and the 
boiler room, 37 ft. x 40 ft. A tar and gravel roofing 
covers the station. It was built in 1898-9 by the J arvis 
Engineering Company, Hodges & Harrington being the 
consulting engineers and Robert Coit , the architect . In 
the engine room is a 250-h.p. Ball & Wood engine and two 
140-h.p. Buckeye engines, belted to four General E lectri c 
three-phase generators by 16-in. belts. 

The boilers are three in number and are of the tubular 
pattern, and are of 125 h.p. size. The station has two 
American feed-water heaters, two separators, an 8-in. x 
22-in. Dean condenser and two 6-in . x 3¾-in. x 7-in. D ean 
pumps. Coal is obtained by a side track from the New 

ELEVATION OF FRONT WALL. SEC T IO N. 

SECTION OF FLOORING IN CAR HOUSE 

Haven Railroad. Ground connection is made _by a copper 
plate sunk in the ground and surrounded by charcoal. 

At vVestwood are found three exceedingly neat and at
tractive buildings, one a car house, the second the trans
former and storage battery station, and the third a pas
senger waiting room. 

The car house is of wood, 130 ft. x 69 ft. in size, and has 
a capacity of thirty-two cars. To the central portion are 
appended two wings, one the superintendent's office, the 
other the motormen's and conductors' lounging room. In 
the latter each man has a separate locker for his extra 
clothing, etc., and there are toilet rooms fitted with every 
convenience. Entrance to the car house is made by 
switches running in generous curves both ways from the 
main line, which latter passes the ·waiting room, which is 
immediately in front of the car house. No transfer table 
is used in the car house, but cars are run upon any one of 
the car tracks desired, by means of switches. The three 
central tracks have deep . pits connected with each other 
below, so that passage can be had from one to the other, 
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of a carpenter and machine shop, in which are an 8-ft. 
lathe, an upright drill, a band saw, a hack saw and a grind
stone, all run by a 5-h.p. motor. Three men are employed 
here. 

The transform er and storage battery station is built of 
fi eld stone, and presents a novel and attractive appearance. 
It is divided into three sections, of which the one in front 
nearest the roacl is for the batteries, the central one for the 

CONDUIT FOR STEAM PIPES FOR HEATING 
WESTWOOD CAR HOUSE 

transformers, while the rear room contains a 100-h.p. boiler 
and pump, which are used for heating and pumping. Back 
of the group of buildings on the hillside is a standpipe, and 
somewhat forward of this is a large well sunk to a depth of 
30 ft. and usually full of water. The standpipe is kept 
filled with water for fire and car-washing purposes, and 
when emptied to a certain point the boiler is fired and the 
water pumped from the well to fill the standpipe. 

In the transformer room are six step-down transformers, 
built by the General Electric Company, and of its type 
H, each having a capacity of 30,000 volts and adapted for 
a 60-cycle transmission. O n a line at right angles with 
these transformers and with the station switchboard are 
two rotary converters of th e General Electric type, 4-75-
1800, and of a capacity on the direct current side of 136 
amps. at 550 volts. On the three-phase side the voltage 
is 340, delivered from the step-down transformers. The 
speed of the converters is 1800. The switchboard is of 
marble, and contains two vVeston continuous current am
meters, two Thomson alternating current ammetC' rs. a 
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WESTWOOD CAR HOUSE 

and another pit running_ at right angles permits motors to 
be brought from the pit to the surface on an inclined plane 
overhead. In the car house are cranes and hydraulic ap
paratus of sufficient strength to make it possible to lift a 
car while trucks are moved and replaced or motors at
tached. In the pits are steam pipes connected with a boiler 
in the transformer station, by means of which the barn 
will be kept warm and the cars dried out in winter. At 
the rear of the car house are the repair shops, consisting 

vVeston ammeter for the battery circuit, and necessary 
switches, automatic cutouts, battery circuit breakers, etc. 

The waiting room at Westwood is also built of field 
stone, and, in addition to accommodations for passengers, 
contains a cigar, confectionery and news stand and other 
conveniences of a similar character. It has a large open 
fire-place, which will probably come into excellent use 
during the winter months. 

On the front of the car house are large balls of incan-
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descent lamps, which are illuminated at night and add to 
the attractiveness of the spot. There is also a clock simi
larly illuminated, so that the time can be seen day or night. 
The company possesses a car which it has specially 
fitted up for excursion travel with a large number of in
candescent lamps, and at present it is sending this car 
over the line each nig ht and into the terminal towns as a 
kind of advertisement and an attraction to travel. The re
sult has been that the cars have been quite full y loaded in 
the evening hours. although ordinaril y li tt le traffic would 
be obtained at such hours . 

The company employs eight motormen, to whom it pays 
$2 a day for a ten-hour serv ice. 

T he officers of the company are as fo llows: president, 
J. F. l\Ierrill ; treasurer, James A. Fitton ; superi ntendent 
and electrical engineer, Edward C. Spring. T he chief en
gineer of the power station is A. E. Reacl. One of the 
parties largely interested in the system is John R. Graham, 
of Q uincy, general manager of the Q uincy division of the 
Massachu sett s E lectric Companies. 

A Difficult Piece of Track Conversion 

T'here 1s now in course of construction on a section of 
Broadway, New York city, an open conduit track , the 
work on which is about as difficult an undertaking of its 
kind, outside of switches and crossings, as can be im
aginecl. The Metropolitan Street R ailway Co!npa11y has 
had in use for a year anJ a half on this section ;ts standard 
underground trolley track with central conduit and slot 
carrying the Amsterdam Avenue cars. The Third Avenue 
Railway possesses a ribht of way through the same street 
on what is known as its Boulevard lin e. To operate the 
latter line electrically and by th e independent power sys-

BOILER ROOM AT MEDFIELD 

tern of the latter company a separate pair of conductors in 
a separate conduit were needed, but the company was not 
allowed to lay another pair of tracks. The existing con
duit is therefore being pushed over to one side to give 
room for the other conduit beside it between the track 
rails. 

Difficulties are introduced by the fact that the track is 
being kept in service fo r the A msterdam Avenue cars with 

a headway of about two minutes and the conductor rails 
must therefore be kept "live" throughout the progress of 
the work. The line runs all night , so that there is no 
opportunity to work while it is shut clown. T he change 
is being accomplished as fo llows: The pavement is fir'st 
removed and the heavy concrete foundation and condui~ 
wall is broken up and removed piece by piece from around 
the yokes and liv e conductor rails, the track being shored 

STORAGE BATTERY ROOM IN TRANSFORMER STATION 

I 

up meanwhile to carry the heavy double truck cars which 
constantly nm over it. Temporary wooden yokes are 
th en inserted to maintain the gage of th e track rails, and 
the old yokes are loosened from them and pushed to one 
side, carrying with them the old slot rails , insulatdrs and 
conductor rails. T he conductor rails are then removed 

TRANSFORMER ROOM 

in single rail lengths, and the free ends are fitted with out
wardly flaring slippers to prevent the shoes on the plows 
of the cars from being carried away, the cars being allowed 
to drift through this open section. The old yokes are 
promptly removed and replaced by new ones fitted with 
apertures for the two conduits symmetrically placed be
tween the track rails. The track as completed has only on~ 
pair of track rails and two slots. 
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The Englewood & Chicago Storage Battery Line 

The storage battery cars on the line of the Chicago Elec
tric Traction Company, formerly known as the E ngle
wood & Chicago Street Railway Company, have now been 
running a little more than two years, and are said by the 
management to be handling the_ traffic in a sati sfactory 
manner. It is not claimed, however, th'at cars can be op
erated more cheaply by the storage battery than by the 
overhead troll ey system, but that fo r suburbJ n lines of 
this character, or in cities wh ere the overhead troll ey is 
not allowed, the storage battery provides a very effi cient 
ancl acceptable method of electric traction . The cost per 
car mile for operating th e system in 1898 was 8.7 cents. and 
during the month of A ugust it was as low as 7.2 cents. 
T his year it is a littl e higher owing to track repairs which 
,Yere not required during the fir st two years of se rvice. 

The original equipment of the line embraced 24 miles. 
The main system extends in a southwesterl y direction from 
Sixty-third Street and South Park Avenue to the vi llage of 
Blue Island, with a branch running to Morgan Park. On 

The distance traveled by one charge of battery is 11 miles . 
A much longer distance can be run when necessary, but 
about this distance is regarded as the most economical. 
Each cell of the battery is charged to an e.m.f. of 2.18 volts. 
In the trip of 11 miles this is reduced to two volts, and it is 
seldom that the batteri es are reduced below this rate. The 
life of the positive plates of the battery is sufficient for a 
distance of 23,000 miles, and the negative plates for about 
twice that mileage, or the negative plates wi ll usually out
last two sets of positive plates. The plates are run until 
the surface is too much reduced by the dropping out of the 
active material from the grids . \Vorn plates are not re
paired, but the waste material , in the form of fine powder, 
is sold to the junk dealers. In service the plates do not 
buckle, but it is found to be of advantage to thoroughly 
wash and clean them after making about 4,000 miles. The 
electrolyte is composed of di still ed water with chemicall y 
pure sulphuric acid at a density of 12.25. This is found to 
be reduced by 15 degs. on account of spilling and evapora
tion in about three weeks, when the cells of each battery 
are replenished and the fluid is brought up to the standard. 

STORAGE BATTERY PIT AND SHIFTING CAR 

this branch is a 9 per cent grade, up which the cars are as
sisted by a balance weight system designed by 1\I. H. 
Bronsdon, of Providence, R. I. The 8ystem has recentl y 
been extended as a single track line a distance of 5 miles 
to Harvey, and the cars are now running through to the 
latter place, where a small power station has been erected. 
The company has in regular operation twenty-five cars, for 
which forty batteries are provided. The latter are of the 
Electric Storage Company's type, manufactured in Phila
delphia, and what is known as the Manchester plates are 
employed. 

Each battery is composed of 72 cell s, arranged in a tray, 
by means of which it is shifted about or removed or re
placed in the car. The weight of each battery, including 
the tray, is about three tons. The cars are mounted on 
Dupont trucks. The battery is carried in the middle of the 
truck between the axles, and is removed and replaced from 
beneath. A 525-lb. wheel and a 4-in . steel axle are em
ployed. Each car is equipped with a 50 h .p. Walker mo
tor, which is mounted outside the axle, and during the 
hours of excessive traffic each motor car haul s a trai l car. 

The main power station is located at E ighty-eighth 
Street and Vincennes Road, abouts½ miles from the north
ern terminal of the line, and the most interesting feature of 
the station is th e arrangement and location of the batteries 
and the method employed for sh ifting and replacing. The 
battery pits occupy two long rooms in the basement, as 
illustrated on this page. These pits extend under the car 
house in a line at right angles to the car tracks and the 
street tracks which pass in under an alcove extending in 
fron t of the station. Each battery pit is provided with a 
sunken way, in which is a track over which a shifting car 
operates. There are two of these cars, one in each pit. 
Each tray of battery is located on a nest of rollers, as 
shown in the illustration, which are connected by a system 
of shaftin g and beveled gear, the main shaft terminating- in 
a clutch at right angl es to the line of the tracks. The shi ft
ing car is constructed of a steel framework, is equipped 
with five motors and is controll ed by levers arranged at the 
middl e section of the car, as shown. At each end of the 
ca r is a platform equipped with rollers, the same as those 
fo r supporting the batteries in posi tion. This platform is 
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fitted with an elevating apparatus, by means of which the 
exhausted battery is removed and a fresh battery substi
tuted. For loading the battery on the platform, the car is 
run into position, when the shaft on the car platform is 
automatically coupled to that supporting the battery; the 
shaft is then revolved by the car motor and the battery 
rolls forward on to the car platform. The car is then run 

MAIN POWER STATION 

dmvn the line directly under the shifting pit, when the va
cant platform is raised and the exhausted battery lowered 
from the car. The battery or shifting car is then moved 
forward, bringing the fresh battery directly under the shift
ing pit , when thi s in turn is elevated and automatically 
hooked into the truck, while at the same time the connec
tions are automatically made by contact springs, located on 
the sides of the tray . T he platform is then lowered and the 
replenished car proceeds on its course. An expert in hand
ling the shifting car has been able to remove and replace 
a battery in 28 seconds, ordinarily it requires about one 
minute and a half. The exhausted battery is returned and 
shifted to the charging stand in the same manner as de
scribed for loading. 

All the appliances for charging and shifting the batteries 
have been designed on very ingenious and economic lines, 
and it is hard to conceive how they can well be improved 
upon, as no hand labor whatever is required in shifting or 
in making connections for charging. In charging the bat
teries a current of only 160-volt pressure is first employed. 
A fterwards this is raised in stages to 17ovolts and finally to 
18o volts. The motors are wound for operating normally 
under 135 volts pressure, but have never been injured by 
the ordinary voltage delivered from the battery. During 
more than two years of service no repairs whatever have 
been required on the motors. The manager would prefer 
to have two motors to the car, especially for winter travel, 
and it is the intention of the company to provide two mo
tors on all new cars. As it is, only a little difficulty is ex-

perienced in keeping the cars operating during snowy 
weather. The snow plows and sweepers are equipped with 
three sets of batteries, and are as efficient as the trolley 
S\Yeepers in keeping the tracks clear from snow and mud. 
The power equipment of the main station consists of two 
250 h.p. Willans' central valve high speed engines and four 
250 kw. Walker generators. The engines are vertical, 
triple expansion, condensing and run at 380 r.p.m. One 
is placed at each end of the engine room, and they are con
nected by a system of hollow shafting and clutches so that 
either one of the engines can be made to operate either or 
all of the four direct coupled generators, one t:ngine and 
two g enerators being regarded as a unit, however. In 
charging the batteries three circuits are employed, as above 
described, so that one generator may be run at 160, the sec
ond at 170 and the third at 180 volts. When only two gen
erators are run the voltage is 166 and 178. During the 
time of light loads but one engine is run, but for heavy 
traffic both are employed. 

These engines were made by the M. C. Bullock Manu
facturing Company, of Chicago, and are of the same type 
that this firm had running on exhibition at the World's 
Fair in 1893. They have been in constant service in this 
storage battery plant since it was installed in 1896, and are 
still working without any apparent depreciation. Each 
engine, as illustrated, is really a double vertical engine, and 
each half consists of three tandem cylinders, or is a tanderp. 
triple expansion single action engine, with central simple 
valve gear, with a fourth cylinder at the base, which acts as 
an air cushion. An important and particular feature of 

-~~~--
. . 

HARVEY SUB-STATION 

this type of engine is the drainage arrangement, which is 
accomplished by having the pistons dished downward in 
the center, while the hollow piston rod has a ring of ports 
flush with the surface of the piston, being in the best pos
sible place for drainage. This feature is claimed to make 
a saving of at least 15 per cent in the steam consumption, 
as there is no water left in the cylinder to rob the incoming 
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steam of its heat during the period of admission. Para
doxical as it may seem, the piston speed, 500 ft. per minute, 
owing to the short stroke, only 8 ins., is slower than in so
called slow running engine. In these engines the diameter 
of the three cylinders is as fo llows: Low pressure, 23l ins.; 
intermediate, 14 15-16 ins.; high pressure, 10¾ ins . The 
engines run entirely noiseless, and the governing features 
are unusually sensitive and efficient. Among the claims 
for this type of machine are durability, economy and safety . 

The boiler equipment consists of three 200-h.p. H eine 
boilers, provided with Roney mechanical stokers. Jet con
densers are employed and there is a cooling tow er, installed 
by the H. R. Worthington Company, which consists of a 
steel tank, 30 ft. high and 12 ft. in diameter. This is partly 
filled with vitrified sewer pipe placed on end so that the 
water when pumped to the top of the tower trickles over 
the pipes to the tank below. The cooling blast is provided 
by a large fan, operated by an electric motor, which serves 
to cool the water that it may be used over and over again 
for condensing purposes. 

The new power station at Harvey is equipped with a 50-
h .p. Nash triple cylinder gasoline engine, manufactured by 

BATTERY SHIFTING CAR 

the National Meter Company, of New York, run at 250 
r.p.m. This is belted direct to a 40-kw. Eddy generator, 
manufactured by the Eddy Manufacturing Company, 
W indsor, Conn. This generator is operated in multipl'e 
with a stationary storage battery in the station so ar
ranged that when the current is not being delivered to th~ 
car batteries it is charging the stationary battery. This 
battery consists of 95 cells of 320 amp. hours' capacity. 
This station is provided with two extra car batteries, the 
same as those described above , and which are charged in 
connection with the stationary battery. The arrangement 
is such that a steady load is provided for the engine and 
the car batteries are charged without an undue expenditure 
of power. The battery shifting device provided for the 
Harvey station differs somewhat from that described for 
the main station, as the trays are mounted on trucks and 
are rolled by hand power by means of a windlass under the 
elevating platform, which is raised and lowered by means 
of a stationary motor. The Harvey power station is a one 
story plain brick building, 30 ft. x 70 ft., and is divided 
lengthways into two sections. In one is located the track 
and pit on which the car is run for battery shifting. The 
other section houses the power equipment. 

In connection with the operation of the line, a fun eral 
car is operated when chartered, which serves tu carry the 
attendance at fun erals for th e different cemeteri es that are 
located along the line. This car is named Virginia, and is 
handsomely upholstered ; in fact , it is fini shed very much 
like the private cars on other lines. End doors through 
the front vestibule provide for loading and unloading the 
box containing th e body. 

The system is now operated under the management of E. 
R . Gilbert , with A. E. Davis as superintendent. 

•• 
Electric Road Between Haarlem and Zandvoort 

During the first, days of July the electric road between 
Haarlem and Zandvoort , the first of its kind in Holland, 
was put into operation . This occurrence has a particular 
significance, as the Netherlands, with their vast commer
cial interests, have heretofore arrayed themselves against 
the introduction of electric roads, and up to this time th e 
short accumulator road, Haag-Scheveningen, operated in 
summ er alone, was the onl y electric road in existence. 

END OF SHIFTING CAR 

The proj ectors and owners of the new road are the Eerste 
Nederlandsche Trammaatschappij , of Amsterdam , the 
capital of which is 1,000,000 fl . The line was built and 
equipped by the Siemens-Halske Company. The generat
ing station contains three units of 170 h .p . each. consisting 
of vertical engin es direct connected to the well-known in
terior pole machines of the Berlin firm . The line is r6 km. 
(10 miles) long, and has two tracks along nearly its entire 
length. It also serves for the transportation of freight. 
At present the rolling stock consists of twelve small and 
eight large motor cars, nine trail ers and fo ur freig ht cars. 

Card Catalogue of Employees. 

The Milwaukee E lectric Railway & L ight Company 
uses the card catalogue system for keeping track of all 
employees, each being given a card on which is contained 
the history of his connection with the company from its 
beginning. This card shows the date of entering the pay
rolls, the occupation, the department, the salary per month, 
report number, the date of leaving service and the reasons 
therefor, the age, whether married or single, and the home 
address. 
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Practice in the Repair Shops of the North Chicago Street 
Railway Company 

CUTTI NG GEARS AND PINIONS 

A ll the gears and pinions emploxed on the lines of the 
N orth and \\' est Chicago Street Railway Systems are cut 
and finished at the Limits R epair Shop, located at the 
corner of North Clark Street and D ewey Street. These 
shops are under the supervision of V. T . Lynch, who has 
designed most of the tool s, or, in fact, all the tools de
scribed in this connection . For cutting the gears and 
pinions two old planers are employed. These have been 
fitted up with a cross-head, which carries the shafting and 
cutting tools, and have been provided with a belt shifting 
device and other attachments, as shown in Fig. r. Two 
cutting tools are employed on each machine, one known 
as the stocking cutter, the other the fini sher. These are 
attached to the ends of shafts which are driven from either 
side of the machine, so that the cutters are placed one in 
rear of the other, near the middle of the machine. The 
same general design is employed for both the pinion and 
gearcuttingmachines. For making the malleable iron gears 
blanks are employed, which are planed and mated, when 
after being bored out and turned down to the proper diam
eter, they are made ready for the gear cutting. Seven of 
the blanks are arranged on a shaft, as shown, with a temp
let or pattern wheel at the end. The bed plate carrying 
the gears is then started and the blanks, passing under the 
cutters, are each cut to the proper depth for a line of teeth. 
\Vhen fin ished the nest of gears is turned one notch by 
hand and fastened in place, when a second cut is made, and 
so on until finished. T he pinions are cut in nests of six in 
the same manner as described for the gears, only one at
tendant being required for the two machines. In the 
operation a pump forces the lubricating mixtun: in quite a 

FIG. r.-LATHE FOR CUTTING GEARS AND PINIONS 

large stream to each of the cutters. The two machines 
have a capacity of eight pinions and two gears complete in 
ten hours. The blanks for the· pinions are cut from hot 
rolled steel bars or shafts. These are drilled, turned to ac
curate size and cut off to a suitable length on a lathe, as 
shown in Fig. 2. The original bars are long enough for 
sixteen pinion blanks. For drilling the holes in the shaft 
two operations are required. A twist drill r¼ ins. in diam-

eter is first employed, and this is followed by a second 
about 2± ins. in diameter, and when sufficient depth is 
drilled, a section forming a single blank is cut off on the 
lathe. 

Fig. 3 illustrates a keyv.,·ay cutting device for cutting the 
keyway in the gears. This is a home-made machine, the 

FIG. 2.-DRILLlNG AND CUTTING PINION BLANKS FROM HOT 
ROLLED BAR 

frame work being constructed of two steel flat bars, the 
same as employed for grip slides on the grip cars. The 
gear is placed at one' end of the machine, as shown, where 
it is held in position when the shaft or bar carrying ten cut
ting knives, which are placed 4 ins. apart, is forced endwise 
through the bore of the gear. Each of these knives is of 

FIG. 3.-KEY WAY CUTTING DEVICE 

the full width of the keyway, and each in succession is set 
about 1-32 in. higher than the other, so that by one mo
tion of the shaft through the bore, a complete keyway is 
finished. This shaft, carrying the cutters, is forced end
wise by means of a screw, cut on its outer extremity, and 
which is actuated by a nut in the drivtng gear, the shaft 
having a travel of about 4 ft. This is actuated by a 
countershaft and small gear, which is driven by means of 
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belting from the overhead shafting. By the use of this 
machine it requires about a minute to cut a keyway in a 
gear , including th e time consumed in putting th e wheel 111 

FIG. 4.-CRANE FOR LIFTING MOTORS FROM CAR ON 
TRANSFER TABLE 

position and taking it out, and all the ways are cut to an 
exact size. 

A n electric motor drives the shafting for all the shop 
machinery, and there is an air compressor made over from 
one of the Connelly gas motors that were employed on thi s 
system some years since for driving the motor cars. These 

. -- . 
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shifts the belt, starts or stops th e compressor, at the same 
time cut s off or lets on the flow of water th rough the water 
jacket of the cylinder. 

USE OF COPPER 

Hard-draw n copper bars are employed in commutator 
construction. In practice it is fo und that the life of the 
commutator varies g reatly, depending on the service. The 
cars on the lin es of heavy traffic are the ones on which 
most of the repairs are necessary; the others seldom com e 
in for repairs. It is the practice of these shops to r eturn 
the copper \Yire empl oyed in fie ld coi ls to th e manufactur
ers, after a co il has been damaged, to have it rein sula tecl, 

FIG. 5.- FRICTION BRAKE FOR TESTING ARMATURES 

as it is found to result in quite a saving in the matter of 
motor repairs. Before shipping the coil away, however, 
the old insulation is all burned off. 

i\IOTOR CRANES 

In the repair department two stationary cranes of special 
design are employed for liftin g motors or armatures out 

FI G. 6.-FENDER FOR CABLE CARS, SAFETY GUARD SPRINGS BETWEEN CA RS AND GUARD RAILS 

provide the pressure for operating the power hammers in 
th e blacksmith shop, will furnish th e power for so~e pneu
matic hoists which are about to be installed, and also blows 
the shop whistles. These compressors are provided with 
an automatic starting and stopping device, which was also 
designed by the superintendent of the shops. T his device 

from the open and sometimes fro m closed cars . These 
cranes consist of 3-in. bars of iron, bent as shown in Fig. 4, 
and braced in position at the encl of the run of the transfer 
table . For removing any part, the car is placed upon the 
transfer tabl e, when it is run in position to bring the ends 
of the cranes well within the car, as shown. 1 land hoists 
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are then attached, the armature or frame is lifted to a suit
able height, the car is moved away from the crane and the 
part which has been lifted from the car is lowered and 
shifted about the shop on trucks. 

ARMATURE TESTING DEVICE 

In Fig. S are shown the method and appliances for test
ing armatures. T he motor case is mounted in brackets 
when the armature is put in place and current applied. By 
means of a gear wheel on the shaft, power is communicated 
to the two 4-ft. fly wheels, about each of which is a band 
brake, which is operated by means of a lever shown be
tween the ,vheels. By means of the brake any degree of 
power within the capacity of the motor is obtained, and 
when the consumption of current reaches a certain amount, 
as indicated by the meters, the test is suspended. In ad
dition to testing, this machine is sometimes employed as a 
motor for driving the shop shafting. For this purpose a 
belt pulley is attached to the end of the axle, so that the 

FIG. 7.-FENDER FOR ELECTRIC CARS 

power is readily transmitted by belt to the shafting. This 
is used in case the motor which drives the tools of the re
pair shop should be out of order or undergoing repairs. 

FENDERS AND OTHER SAFETY DEVICES 

All of the cars, both electric and cable, on the North and 
West Chicago systems have recently been equipped with 
fenders to comply with the city ordinance to that effect. 
The fenders are all home-made, and that designed for the 
cable cars is shown in Fig. 6. It is of the stationary type, 
and is constructed from steel springs bent and arranged as 
shown in the engraving, the outer or front edge being re
inforced by a sheath of rubber belting. The design of 
fender for electric cars is shown in Fig. 7, and was designed 
and patented by V. T. Lynch, superintendent of the shop. 
In the foreground the fender is in position for service, 
while that in the background is folded up against the dash
board. These fenders consist of a frame work of steel 
tubing, about I in . in diameter, and are provided with 
wooden rods, which are supported in position between thin 
strips of steel. Near each end on the underside, curved 
bars are riveted, which serve as runners for lifting the fen
der over rough places when it strikes the paving. The up
per portion folds against the flat portion, when both can 

be turned up in position, as shown. A simple bracket on 
each side of the platform under the dash serves to hold the 
fender in position. It is attached to the platform by an el
bow-shaped casting, having a spiral spring, which gives tQ 
the fender the proper tension, so that when a body strikes 
the fender it will move down and back, preventing a sud
den shock when it is again lifted in position by the spring. 
Two brackets under the bumper, with small hooks, as 
shown, assist in holding the fender in position and provide 
for a quick adjustment or for a release when it is necessary 
to fold it up. There are also two chains by which the de
vice, when folded, is attached to the dash rail. These fen
ders are very light, are constructed at little expense and are 
claimed to be working in a very satisfactory manner, hav
ing picked up without injury quite a number of persons. It 
is also noted that since the fenders were adopted there 
have been less accidents from collision with vehicles, the 
motormen being more cautious than when fenders were 
not employed. It is the practice of the company to charge 

-
FIG. 8.-SAFETY DEVICES FOR TRAIL CARS 

the motormen with all damage to the fenders, unless they 
can prove that a collision was unavoidable. 

Among other safety appliances employed on the trains 
of both the North and West Chicago systems are guard 
springs, in sets of five, placed between the grip-car and 
trailer and between the trailers on the right-hand side of 
the train, Figs. 6 and 8. These springs, together with the 
method of attaching them to the dashboard, were designed 
by the general manager of the two systems, J. M. Roach, 
and have been patented by him. These spiral springs are 
made of No. 5 wire, and are 26 ins. in length an<l I¾ ins. in 
diameter, and are attached to a hinged bar placed against 
the dashboard, as shown. On the trains that do not nm 
the same end forward all the time the springs are attached 
to hinged bars, which can be removed by lifting them up 
out of the carrying sockets, so that any set of five springs 
can be moved from one side to the other without detaching 
the individual springs. In rounding curves the springs 
stretch sufficiently to permit of the relative adjustment of 
the cars and always form a safeguard to prevent people 
falling between the trail cars. 

Permanent guard rails, together with metal guard strips, 
have been attached to the outside of all open trail cars. 
These, as well as the springs above described, are also il-
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lustrated in Fig. 8. At first only the two wooden g uard 
rails, as shown, were employed, but it was found that ven
turesome passengers would frequently attempt to board or 
leave the car by passing under the guard rails between the 
scats; hence the necessity of providing the metal strips, as 
shown. 

----.-♦---

Practice in the Repair Shops of the Chicago City 
Railway Company 

TROLLEY WH EEL TURNING DEVICE 

Fig. I illustrates a rapid method for turning the 
grooves in trolley wheels, as employed in the repair shop 
of the Chicago City Railway Company. A Reoric & Ayer 
milling machine is employed, to the bed plate of which the 
g roove cutting device is attached. This consists of a frame 
work having a pair of movable heads, each of which carries 
a cutting tool shaped to correspond with the desired 
groove in the wheel. These cutting tools are placed one 
on each side of the troll ey wheel, one just above and the 
other below the center of the shaft or mandrel which car
ries the wheel. The wheel is placed upon the mandrel, and 
held in place by a nut which is adjusted by hand; lugs cast 
on the back of the wheel engage the arms on the mandrel 
and cause it to turn. The wheel being in position, th e heads 
carrying the tools are moved toward each other by means 
of a right and left screw, which is operated by a crank and 
gears, as shown in the illustration, so that the groove is 
readily cut to the desired depth. As soon as fini shed the 
cutting tools are caused to retreat by a reverse motion of 
the crank. The cutting tools are adjusted with reference 
to the distance from the mandrel by shifting the bed of the 
milling machine. By the use of this device one man is 
able to turn out complete fifty wheels in an hour, almost 
one a minute. Old wheels are turned down in th e same 

when, by one revolution of the wheel , it is driven half way 
in ; then a large washer is placed on top and a second revo
lution pushes it home. This work is performed very rapid
ly, one man being able to place "the bushings in four wheels 
a minute. This method of adjusting the bushings is pre-

FIG. 2.-RATTAN SPLITTING MACH INE 

£erred to that of hammering them in, as the blows from 
the hammer were found to crumble and dislodge the 
g raphite. 

MACHINE FOR SPLITTING RATTAN 

Fig. 2 illustrates a rattan splitting machine. This con
sists of a frame work of brass with adjusting screws, be-

FIG. 1-TOOL FOR CUTTING GROOVES IN TROLLEY WHEELS 

manner as new, and the device is readily attached to the 
bed of the milling I)lachine by clamps, as shown. 

For placing the graphite bushings in troll ey wheels a 
Crossly power press is employed, which is also used for 
punching and bending purposes. After the hore of the 
wheel is turned to th e proper size, the Lushing is placed in 
position by hand, and then under the plunger of the press, 

hind which is a pair of rollers driven by a belt from an 
overhead shaft. These rollers have three grooves corru
gated at their base and of about the size of a rattan. Op
posite the grooves, in the outer face, as shown, is a set of 
knives placed across the tube through which the rattan 
emerges. There are three tubes and three sets of knives. 
The first one has a single knife and halves the rattan; the 
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second has a knife in the form of a cross, and quarters the 
reed; the third and last splits the reed into three parts. 
T h ere is a funnel-shaped mouth on the side toward the at
tendant, and the reeds are fed into the different cutters ac
cording to their size. The small ones are halved, the 
medium size split into thirds, and the large ones are 
quartered. The reeds are first cut into suitable length for 
making the brushes fo r the sweepers and are fastened in 
hunches in holes in the back by m eans of 
rosin cement. 1 he brooms are not fo rmed 
by doubling the rattans and placing the two 
ends of a bunch through, as in ordinary 
practice, which results. as is well known, in 
the waste of a g reat deal of stock. but singly, 
as described above. By the process of 
splitting and using short reeds, the li fe of 
the brooms is g reatly increased. 

COIL TAPING STANDS AND DODDINS 

F ig. 3 illustrates different fo rms for hold
ing coils to facilitat e taping. Th ese forms 
consist of a plain board having strips of dif
feren t shapes nailed on the top, which form 
grooves to correspond with the shape of the 
different coil s. T he coils are held in posi
tion by buttons. These forms are mounted 
on stands h avi ng a r evolving attachment, 
so that they are readily brought in position 
in front of the operator. A set of different 
shaped forms is shown on the platform, as 
are also the parts of forms employed in making th e 
field coil s. In connection with the taping stands are 
shown the bobbins in which the tape is enclosed and which 
g reatly facilitat es the winding of the tape about the coils. 
T h ese bobbins consist of two-part circular boxes, made of 
wood or m etal (light metal like aluminum being preferred), 
about 4 ins. in diameter. Aft er the tape coil s are wound to 
proper size, they are placed over the stem in th e bobbin . 
T he latter is threaded at one end , extends through the 
cover on one side and is fitted with a thumb screw, by 
means of which a suitable tension may be placed upon the 

aga inst the roll of tape. A second m ethod consists in pro
viding a small roller on a half spring, which, being pressed 
to one side, allows the roll of tape to be placed in position . 
Then \\·hen the bobbin is closed the tape is brought out 
over and nnder a set of four small bars which serve to give 
it suffici ent tension, so that by holding the bobbin in the 
hand and passing it through the coil there is sufficient ten
sion to form th e wraps perfectly. By th e use of the bobbin 

FIG. 3.-COILS FOR WINDING MOTOR COILS 

and stands the work of taping the coils is greatly facilitat ed 
and a more uniform fini sh can be secured than by the old 
m ethod. These forms and bobbins were designed by \V. 
C. Bryant, who is in charge of the motor repair department 
of the Chicago City Railway shops. 

A similar bobbin is also employed for taping car cables. 
This is made with a very stiff spring, and is mounted on 
a spindle in a clevis provided with a handle, so that the 
workman is able to wind the tape very tightly by pulling on 
the handle of the bobbin after the bobbin is passed once 
around the bunch of wire. 

D.\KING COILS 

It is the practice in winding motors after 
the coils are taped to soak them in white 
paraffine wax. Then, as they are to be placed 
in the slots of the core, the completed coils 

i 
i 

I ~-, I/ I ,..../..l • ', 

k 17½ - Street RailltJ(IU JulJ.l'Jlfll, .. Y r.1 
FIG. 4.-ARRANGEMENT OF FIELDS FOR TESTING FIVE TYPES OF 

ARMATURES 
FIG. 5.-SCREW JACK FOR REMOVING FIELD 

COILS FROM POLE PIECES 

coil of tape to prevent it s running out too fast. There are 
two methods of adjusting the interior spring to provide the 
necessary tension; one consists of a slightly dished thin 
metal disc, which is placed each side of the roll of tape, and 
as the thumb screw is turned up, pressure is brought 

are heated in an oven sufficiently to soften the wax and 
make the coil pliable, so that the wax acts as a lubricant. 
This facilitates placing the bottom coil in the slot and pro
vides for the use of more insulating material in the bottom 
of the slot than when the coil is put in without heating. 
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1\ RRANGEMENT OF MOTO HS FOR ARMATURE TESTING 

Fig. 4 illustrates an arrangement of fi ve motor fra mes 
fo r t esting th e different types of armatures employed on 
the lines of the Chicago City Railway. As will be noted, 
the shaft is provided with gears, into which the pinions 
from each armature m esh . T he current Lein g applied, 
the motor drives the shaft, and, as thi s carri es a set of 
brake wheels near the middle, it can be regulated as to 
speed or power. A t the same time the current consumed 
is registered by th e volt and ammeters located on the 
switchboard, as shown . T he braking mechanism con
sists of two old car wheels with the flan ges on the outside, 
g iving a broad braking surface. T he brake shoes, which 
are placed one on each side o f the wheel, and which are 
held in position by fo rged bars that bend over the axle and 
around the wheels, are hollow, and are provided with 
pipes , through which a stream of water is directed, de
signed to absorb the heat generated by the fr iction. T he 
brake shoes are applied by mean s of a screw shaft , operated 
by a hand ·wheel, which is shovvn in the illustration . T he 
covers of the frames are lift ed and the armatures shi fted 
about by means o f a troll ey hand-hoist, which is also 
shown, having an armature suspended above the frame. 
The controller, switchboard and resistance boxes are lo
cat ed back of the shaft and against th e walL Every arma
ture, either new or old, is t ested before being placed in 
service. The test for new armatures consists of a run of 
twenty-five minutes under 55 amps. of curren i, followed 
by a ten-minute run at 6 0 amps. O ld armatures, how
ever, undergo a test of only ten minutes with 55 amps. 

D I VI SION O F W ORK 

T en hands, besides the foreman, are employed in the 
motor repair department , and th e work in thi s department 
includes, besides repa irs , the making o f armature and fi eld 
coils, the making of commutators entire a ft er the bars have 
been repaired and the slot in the shank mill ed out , also th e 
making complete of ail th e resistance boxes or rheostats 

repairing commutators; one man winding field coils and 
repairing old ones, and one boy fur miscellan eous wo rk . 

For removing a fi eld coil from the pole piece, a sc rew 
jack has recentl y been devised which is made in th e com
pany's shop, and one is kept in each car depot, see Fig. 5. 
T his consists of a bar, through the middle of which is a 
large sc rew, and on each arm of which is an adjustable 
h ook. To use this jack the hooks are fir st placed under 

FIG. 7.--RAIL BENDER 

the sides of the coil and the encl of the screw adjust ed to the 
face of the pole piece, then by turning the screw, the coil is 
readi ly drawn off from the pole . 

About 1000 motors are employed on the system, and 
these embrace seven types, including the \Vestinghouse 

I2-D, of which there are the greatest num
ber, \Vestingh ouse 12-A. \Vestinghouse No. 
3 an cl No. 49, \ \Talker No . 5 and G. E. 800 

and G. E. 52. 

NEW FORilI OF RHEOSTAT 

FIG. 6.-BRASS FOUNDRY, SHOWING INDIVIDUAL BLAST PIPE FOR EACH 
FURNACE PIT 

A number of the m otor cars of the Chi
cago City Railway Company are being 
equipped ,,ith a new form of rheostat , and 
in some cases \\·ith a double rheostat, espe
cially those on lin es o f heavy traffic and 
where trai lers are hauled. \\Tith the old 
form of rheostat the life has not been more 
than two and one-half to th ree years, and it 
was found that in Soper cent of those burned 
out the short circuit occurred on the last 
half of the resistance. At the same time 
a good many burn outs occurred on the 
first half on lines where there were grades 
and the cars were held up by excessive 
street traffic, or when it was necessary to 
run a long distance on th e first two notches. 

employed on the system. The divi sion of th e work is as 
follows: T wo men winding new armatures, one man re
pairing armatures and g rounded commutators, (in this con
nection it is interesting to note that none of th e armatu res 
built in the shop has ever become grounded) ;one man turn
ing commutators and binding them ; one boy winding 
armature coil s; three g irl s taping coil s and cntting insu
lating material ; two men building rh eostats and repai ring 
controll ers, switch es and fu se boxes; one man building and 

In order to provide for these contingencies 
and after experimenting with various types of rheostats, 
the electrical engineer of the company became satisfied 
that the most successful type of rh l'ostat at present 
was that constructed of soft steel ribbon with ample 
carrying capacity (i. c., at least from 25 to 30 per 
cent more current capacity than ordinaril y needed), and 
that the last half of the rheostat should be of heavier rib
bon than the firs t half, as ordinarily this portion carries cur
rent for nearly double the time than the fi rst half. ·with 
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the new construction he expects to get three times the life 
out of the new rheostats than was formerly possible. The 
two rheostats to be used are known as No. I and No. 
2, and are made up as follows: No. I is composed of six 
panels of specially made soft steel ribbon. In the first three 
panels the dimensions of the ribbon are.019ins.xo.562 ins., 
and the last three are made of .028 ins. x 0.625 ins., having 
nearly double th e capacity of the former. The first four 
panels the dimensions of the ribbon are .019 ins. x 0.562 _in s., 
No. 2 rheostat is composed of six panels, in which the rib
bon is .028 ins. x 0.625 ins., which are connected in mul
tiples of two, so that the connections for the two are as 
fo llows: R 1 to R 2

, four panels in series; R 2 to R8, eight 
panels in multiples of two, making the resistance as fol
lows: R 1 to R", 3.3 ohms; R 2 to R\ I .2 ohms; R1 to R", 4.5 
ohms. In the manufacture of No. I, 43 lbs. of steel ribbon 
are used, and 8 lbs. of asbestos in stallation. For No. 2, 45 

BRASS FOUNDRY 

Fig. 6 illustrates the furnaces and crucibles in the brass 
foundry at the repair shops of the Chicago City Railway. 
The particular feature for which this illustration is pro
duced is the method of providing an individual air blast for 
each furnace pit. The air is conveyed from the storage 
tank in the header pipe located against the wall, and is di
rected by means of the descending pipes directly into each 
furnace. Each pipe is fitted with a cut-off slide valve, 
which regulates the flow to each pit. As has been pre
viously noted, it is the practice in this repair shop to manu
facture all the brass and copper work for overhead line pur
poses or car trimmings. The cupola for melting the babbitt 
and lead for journal boxes and for lining the cable carrying 
sheaves is also made here, as are composition metal grip 
dies, trolley wheels, and, in fact , all the brass and copper 
supplies that are required. 

lbs. of steel ribbon are em
ployed, ·with 8 lbs. of asbes
tos. The layers of ribbon of 
which the rheostats are com
posed are formed fr om the 
coil on a forming board in 
panel style. This is a board 
about 12 ft. long, having flat 
steel pins on each edge a 
short distance apart . A bout 
these the ribbon is wound in 
zig-zag form by hand, and 
when necessary the ends are 
spliced, making a lap of about 
2 ins., with parts riveted to
gether. Being bent in proper 
fo rm, the panels are removed 
from the forming board and 
placed upon a table, when 
strips of asbestos, which have 
been cut to the proper width, 
and which are about 1-32 in . 
in thickness, are placed be
tween the folds or the loops 
composing a panel. T he 
whole is then placed in a 
specially designed iron vise 
or press, in which a pressure 
of about ten tons is secured 
against the coil by means of 
two screws, ·which are operated 

FIG. 8.-ELl::CTRIC TKANSFER TABLE AND WHEEL TRUCK 

by means of a crank placed upon the head. This press is laid 
flat upon the table, and being fastened in position, the folds 
are pressed very closely together and held in position by a 
yoke or clamping device which is placed over the coil by 
means of slots in the press. The panels are then placed in 
the forms or frames, and two frames are used in place of 
one because a single frame would be too heavy to handle. 

The rheostat formerly used consisted of six panels of 
iron ribbon of two thicknesses, one being .017 in. x ¾ in. 
wide; the other .02 in. x ¾ in wide, which gave a resistance 
of about 4.2 ohms, which was divided as follows: R 1 to R 2

, 

or the first contact to the second contact, 3.8 ohms; R 2 to 
R8, 1.12 ohms. The amount of ribbon used was 40 lbs., 
with 7.5 lbs. of asbestos, which was in strips ¾ in. wide x 
1-32 in. in thickness. 

It is thought that the rapid rusting of rheostats is due to 
condensation while in the barns over night, as they come 
in off the road warm, and as the barns are usually damp, 
the condensation is excessive. Rapid rusting follows, and 
results in short circuits and burn outs. 

RAIL BENDER 

Fig. 7 illustrates a power rail bender which is also em
ployed in the same shops. This consists of three cast roll
ers, which are set vertically in a solid cast frame, but are 
revolved horizontally by means of shafting and gear placed 
under the floor and driven by a belt from the main shafting. 
The rollers are attached to adjustable -guides, which slide 
back and forth in channels in the main casting and the two 
inside rollers are adjusted by means of large set screws, as 
shown. The belt is shifted and machine started by means 
of hand levers ]?laced above the main casting, as shown in 
the illustration. By means of this machine rails of any size 
are readily bent to any arc by passing them repeatedly 
through the rollers. The rails are handled and adjusted by 
pneumatic hoists. 

On the first floor of the wood shop are suspended racks 
on which the track tools and other repair tools, including 
the shovels, picks, buckets, hammers and hoes are stored. 
A careful record is kept of these, and each gang is charged 
the kits taken out. The rules require that all tools be 
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returned and delivered to the keeper when each job is 
finished. This prevents the tools being lost. 

In this connection it is interesting to note that all the 
axes and picks employed on the lines are manufactured in 
the blacksmith shop of the company. 

REMODELED ELECTRIC TRANSFER CAR 

A transfer car has recentl y been remodeled in the repair 
shop of the Chicago City Railway Company. It is illus
trated in Fig. 8, and is now working in a much more satis
factory manner than formerly. The original equipment of 
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FIG. 9.-ST ANDARD SINGLE TRUCK CAR 

this car was an S. R. G .. No. 30 electric motor, and 
wound for 500 volts circuit. The new equipment consists 
of a No. 3 \iVestinghouse, 25 h.p. motor, operated by th e 
type K-2 controller, and in series with th e armature are two 
car rheostats. There is also a two-panel rheostat, ar
ranged in series with th e field circuit and designed to choke 

a lever and system of friction clutches a drum is operated 
on which a rope is wound . This rope leads out onto the 
platform between two stationary iron pulleys, and is uti l
ized for hauling cars on or o ff from the table. Triangula r 
pieces of track are employed to lead up to the top of the 
table. 

NEW CAR 

Fig. 9 illustrates the new standard d osed car designed 
by the Chicago City Railway Company. This car was 
briefly desc ribed in th e J uly issue, and sixty have recently 
been ordered from the St. L ouis Car Company. The color 
is seven shades of olive g reen . T he body is 20 fc. long and 
the car is 30 ft. over all. Both ends are vestibuled and pro
vided with foldin g doors, made in three sections. The sash 
is stationary, and the glazing is clone in rubber. One of· 
the particular features of the construction of th e car is the 
precautions to deaden th e noise. For thi s purpose double 
panels are used. The first, or inside, panel, which is at
tached to the inside of the posts, is in strips J in . thick, 
while the outside panels are of the usual material and the 
space between is fill ed with mineral wool. A double floor 
is also provided, with tar paper between. Th e upper fl oor is 
really Everett matting, and is made of maple. The interior 
of the car is of stained cherry, with bronze trimmings. 
All the posts are hand carved, in what is known as the E m
pire style of decoration . The ceiling is of three-ply birds
eye maple, and the deck lights are of glass known to the 
trade as alligator pattern . L ongitudinal Hale & K ilburn 
seats, upholstered in Wilton brussels, are employed. 
Hunter destination signs are mounted above the hood at 
each end, as shown, and are operated by means of a shaft 
depending from the ceiling of th e hood. 

TRUCKS 

The cars are mounted on the Moore t rucks, which were 
designed by C. E. Moore, master mechanic of the com-

FIG. ro.-ST ANDARD MOTOR TRUCK 

off the current when the controller is on the first and sec
ond notch, after which it is cut out. This rheostat allows 
the cars to start easily with a heavy load, when it can be 
speeded up to the required degree. It will be noticed from 
the illustration that the table is supported by three pairs of 
wheels on a side, the small one within the frame being an 
idler, or a plain wheel without shaft or flanges. Current is 
obtained from a double overhead trolley, and the trolley 
pole has a wooden harp, which carries two trolley wheels, 
14 ins. apart, and the wires lead down each side of 
the pole, as shown. A G. E. safety switch and a G. E. 
fuse box complete the electrical equipment. By means of 

pany. Th is truck differs essentially from the ordinary 
motor truck in that the fram e work is chiefly of wood, in
stead of metal, the side bars being of Georgia pin e, 3½ ins. 
x 4½ ins., reinforced on th e outside by J-in. steel plate. 
There are no metallic springs employed for supporting th e 
body, but the body rests on rubber cushions, as shown. 
There are two spiral springs in each yoke, and they carry 
the load. These trucks have an unusually long- wheel base, 
the standard being 9 ft., and to facilitate rounding the 
curves a link motion is provided for the axle, the link being 
so attached as to permit a side movement of 2½ ins. for each 
axle. Inside brakes are used, so as to avoid the use of brake 
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Learns. T hey are operated by means of a tumbling shaft, 
which is supported by pendent brackets attac hed to the 
middl e of the side bars. This bracket has a slotted hole in 
which th e tumbling shaft revolves, providing for perfect 
equali zation of brake shoe pressure. The wear of the 
brake shoes is compensated for by means of turn buckles 
in the connecting rods. Th e brake shoe holders are sup
ported by means of pendant ball joint rods, which are at-
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FIG. I !.-STANDARD FENDER 

tached to brackets bolted to th e inside of the ~id e beams. 
T hese supporting rods terminate in ball s which are held in 
cast soc kets, g iving a universal movement to th e shoe. 
P ower for operating the brakes is obtain ed by means of the 
P ri ce fri ction device, ·which is shown ir1. position on th e in
side of one of th e wheels and which has frequen tl y been de
sc ribed in these columns. Power is transmitted to the 
tumbling shaft by a chain which droops between two roll
ers and passes beneath a roll e1· on an "arm of the tumbling 
shaft , which is lifted up by the application of the brake. 

This arm is attached to t he tumbling shaft by means of 
a ratchet arrangement, which provides for adjustment to 
compensate fo r wear on shoes. Th ere is also a second arm 
to 'vvhi ch a spiral spring is 
attached for releasing the 
brakes. The brake mechanism 
is also so designed as to work 
th e hrnkes on th e trail er at the 
.same time, and when thi s 
attachment is in use, a second 
release spring assists in un
\\"inding the chain from th e 
fri ction drum. 

Two bolts in each yoke sup
port the pedestal binder and 
hold the spiral spring in place. 
These bolts are removed by 
taking off the bottom nuts. 
The top of the bolt can then 
be removed sideways to allow 
the head to be drawn out 
through a hole in the top of 
the cap adjoining and open ing 
into the hole th roug h which 
the bolt passes when in posi
tion. By this means the 
springs may be drawn clown 
out of the pedestal yoke, when, 
by removing a nut from each 
corner brace and di sconnect
ing cables, the truck can be 
readi ly dismantled. 

T he trucks are equipped 
wi th what isknown as theAnti-
Hot-Box Journal Bearing, and the oil box has an improved 
cover , which is absolutely tight. A large number of these 
truc ks have now been in service on the lines of the com-

pany for over t,Yo years, and have given such unive rsal 
satisfaction that they have been adopted as the standard , 
and the company is now building 200 in its own shops. 
It is claimed that th e long wheel base will prevent teeter
ing, whil e the body is supported throughout nearly its en
tire leng th. By th e use of the yoke principle, a swing 
motion is secured, which allows the truck to round sharp 
curves without strain o r undue wear on the wheel flanges. 

FENDERS 

Owing to the requirements of a. recent city ordinance th e 
cars, to the number of 1200, have all been equipped with 
fenders, which are illustrated in Fig. I I . These fend ers 
were designed and patented by A. G. Carlson, chief 
draughtsman of th e company. They are of the type known 
as folding fenders, and are supported by brackets placed 
under the platform. These fenders are light and strong, 
being built on a fram e work of steel tubing known as struc
tural steel tubing, the seam not being welded. The body 
of th e fender consists of wooden slats, made of elm or hick
ory. and are 2 ins. wide by .g. in . in thickness. On 
some of these fenders a wide slat is employed and park ad
vertising signs are printed on this slat in white letters. The 
slats are attached by means of small bolts and nuts. The 
cross bars are of crucible steel, and on the under side are 
two curved bars or rnnners, which serve to lift the fender 
over rough places . There is al so an attachment under the 
platfo rm which provides for dropping the fender down to 
the paving. It is operated by means of a foot button ex
tending through the platform, so that the motorman is 
able to drop the fender quickly, should he think there is 
clanger of st riking a person standing on the track. The 
dotted lines in Fig. 1 r illustrate the position of the fender 
when dropped for action. These fenders, without the plat
form attachment , weigh only about 80 lbs., but have suf
fici ent streng th for picking- up a large body. 

FIG. 12.-POLE RAISING WAGON 

When folded up the fender comes inside the line of the 
bumper, and is held in position by means of chains and 
hooks attached to the dash. The construction is such that 
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the fenders arc readily taken off or shift ed from one end of 
the car to the other. 

Since the adoption of this fender, in May last, the cars 
have picked up sixteen people without injury, and in one 
instan ce a man and a woman were taken up by a fender at 
the same time, being caught in an attempt to cross the 
track. 

POLE RAISING WAGON 

Fig. 12 illustrates a pole raising wagon employed on the 
lines of the Chicago City Railway Company, by means of 
which , in the recent equipment of the State Street line for 
electric traction, a crew of seven men with two spans of 
horses are frequently able to raise and place 137 pol es a 
clay. This wagon is equipped with a boom, as shown, 
which may be lowered to any angle by means of the hoist
ing- apparatus on the front end of the wagon. A set of 
three interchangeable booms are provided. so that the 
wagon is able to handle any pole up to 65 ft. in length . 
The poles, after being di stributed, are hauled into position 
by a1i extra team of horses, when they are picked up by the 
block and fall attachment, the power being suppli ed by the 
extra team of horses attached to the end of the rope. The 
wagon is then read ily put back into position, and the pole 
is lowered into the hole, after which the wagon and ap
pliances are quickly moved to the next hole. The wagon 
is so constructed that it can be turned in a short radius and 
the team moved out of the way of passing cars. A sec
ond hoisting apparatus is placed n ear the r,ear of the ,vagon 
and can be employed for pulling th e poles out of a concrete 
foundation, wh en, for any reason , it is necessary to remove 
a pole. This hoi st is operated by hand power. The 
,vagon is also employed for loading and unloading reels of 
wire from the supplying wagons , the boom being canted 
in such position as to permit of placing the reel in any po
sition on th e wagon. The tackle blocks are designed for 

FIG. 1.-ORIGINAL 18-FT. CAR, AS USED ON THE LINES 
OF THE UNION TRACTION COMPANY 

two loops in the top block and one in the bottom, so that 
there is sufficient power for lifting the poles and securing 
quite rapid movement . -

This derrick wagon is also used for unloading and piling 
rails, when it is operated by the windlass. It was found 
that the cost of unloading rails by hand from gondola cars 
and piling them in the yard was 39} cents per ton; now, by 
the use of the derrick wagon, the cost is only I Il cents per 
ton, including the labor and team for moving the wagon. 

Splicing Cars in Philadelphia 

W hen the electric lines in Philadelphia were equipped in 
1894 and r895 most of th e cars were mount ed on single 
trucks, and measured 18 ft. body. T he management has, 
for some time, been considering the advi sability of replac
ing some of these cars with long cars. The plan was sug
g es ted to utilize some of th e short cars by splicing two 
togeth er to make a long car. This has been cl one with a 
number of cars, and th e result s have been mos t satisfac-

FIG 2.-CAR SAWN IN TWO 

tory. The work was all performed in the shops of the 
Union Traction Company, and the accompanying engrav
ings show the method adopted . 

Fig. I shows th e car in its original condition. The body, 

FIG. 3.-TWO _HALVES OF BODY DRAWN APART, READY 
FOR SILL INSERTION 

as stated, was 18 ft. in length and had six windows. F ig. 
2 shows the car sawn in two, and F ig. 3 with the two ends 
separated, ready to receive the piece which is built in th e 
middle of the car. As will be noticed, the side sill s are cut 
apart on a dovetail and the interior framing of the car has 
been entirely removed. 

Fig. 4 shows the car with the sides spliced by the intro
duction of a si ll insertion and two additional panels. Th e 
fram e has also been completed and the car is ready for the:: 
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sheathing. A s the sill s in the new car are used only to 
hold the uprights, and are not depended upon for strength, 
a large steel angle is fitted to each side, as shown in Fig. 5. 
This angle forms the real sill of the car. In addition to the 
angle iron, a truss is placed behind the seats to reinforce 
this angle. The encl of the truss rod is shown below the 
ang le in F ig. 6, which represents the car in its finished 
condition, ready t o receive the trucks. The cars , when 

FIG. 4.-VIEW AFTER INSERTION OF PANELS 

finished, have a 24-ft. body, the length being increased just 
one-third. When in use they are not carried on the single 
truck shown in the engraving, but on Brill maximum 
tracti on trucks. 

OH-Hand Trolley-Pole Repairs 

Accidents to trolley poles are frequent, owing to the 
liability of the wheels to jump th e wire. The force of the 

effect of twisting it so that the wheel stands at a consider
able angle from the vertical. This is frequently c;o bad that 
the wheel will not stay on the wire. A rough and ready 
cure for this is to place a switch iron through the Y of the 
trolley yoke, then using the iron rod as a lever, twist the 
pole until the yoke stands true with the wire again. 

Sometimes a pole becomes bent close down to the 
socket. A quite slight bend here, will bring the trolley 
wheel so low that the springs have not sufficient reserve 
force to keep the wheel in place. In such a case, take the 
pole clown, thrust the butt-end into a casting underneath 
the frame of the car, then put two men on the free end of 
the pole and let them pull slowly, but steadily. If the pole 
be bent more than one way, straighten all the crooks and 
turns into one plane before trying to get them out, then the 
bends can .be taken out for good. Care should be taken to 
so place the pole that the end is not jambed or dented to 
the extent that it will not go into the socket. Avoid this 
by a judicious placing of the pole in the casting, across 
which the purchase is taken. A little attention paid to this 
matter may save a pole which would otherwise be spoiled 
for further use. 

Taxing Street Railways 

The opinion of the "Boston Herald" on the subject of 
street railway taxation is expressed in a recent editorial as 
foll_ows: "Suppose it were possible for a city to collect, 
say, $400,000 in public franchise taxes each year from a 
street railway system. This money would then go into 
the treasury and would be a relief, to that extent, of the 
ordinary burden of taxation. On the other hand, if, in
stead of collecting this tax, the municipality compelled the 
street railway company, in consequence of the franchise 
given, to run more frequent cars, to run these cars to non
paying points, or at times in the night when there was no 
profit in maintaining the service, or compelled it to reduce 
its rate of fare, or give free exchange of tickets in all direc-. 

FIGS. 5 AND 6--COMPLETED CAR 

spring is sufficient to bend the pole badly, or even to break 
it in two, if an obstruction of stability is encountered dur
ing the rebound of the pole. Usually, the damage done 
consists of a plain bend near the middle of the pole, and 
this is allowed to remain as long as it is not great enough 
to prevent the wheel from staying on the wire when pass
ing under intersecting overhead rigging. 

Sometimes a pole receives a green bend which has the 

tions, it seems to us probable that the general benefit de
rived therefrom would be greater than that secured by hav
ing the same amount of money paid into the municipal 
treasury. It is altogether a question or-policy, but to our 
mind a slight relief granted to a few taxpayers may be 
of less general advantage than the direct gain of improved 
transit service which might be enjoyed every day by hun• 
dreds of thousands of people." 
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" Kinks " from Hartford 

The Hartford Street Railway Company has recently 
been making several additions to its power station on 
Commerce Street. This station was described quite fully 
in the issue of May, 1895, of the STREET RAILWAY J OUR
NAL. Its original equipment consisted of Ball & Wood 
300-h.p. engines, each belted to a 220-kw. generator. An 
addition to the capacity of the station having been found 
necessary, the company decided to try a Corliss engine, 
and consequently one built by the Pennsylvania Iron 
Works of 1250-h.p. capacity was installed. The engine 
1s cross compound condensing, and is directly connected 

station is built on a quicksand, close to the Connecticut 
River. This made the use of piling impossible, and the 
construction finally adopted was that of using concrete 
throughout for the foundation and side walls of the annex 
to the station in which the new unit has been placed. The 
work was clone by the Hartford Paving and Construction 
Company. The foundation was constructed by clay's work, 
and not by contract, and consists of 960.3 cubic yds. of 
Portland cement concrete, requiring 1996 cubic ycls. of ex
cavation to be moved in its construction. Atlas Portland 
cement was used exclusively, and the entire cost of the 
work was $6,412.39. The foundation is underlaid by a bed 
of soft clay and quicksand, into which the condenser pit 
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1250-H. P. DIRECT- CONNECTED ENGINE AND GENERATOR 

FOUNDATION FOR ENGINE AND GENERATOR UNDER 
CONSTRUCTION 

to a 800-kw. General Electric generator. An extensive 
series of tests, which has been conducted by the company, 
has disclosed but very little difference between the econ
omy of the two types of machines. If anything, the large 
engine is slightly more economical, but only when running 
at full load, and this condition can best be assured, of 
course, by cutting in and out the small machines. Part of 
this difference can also be accounted for by "the fact that 
the high-speed engines are belted to their generators, while 
the slow-speed engine is direct connected. The manage
ment speaks in the highest terms of both types of engine. 

In installing the Corliss engine the question of founda
tions became an important one, from the fact that the 

CONDENSER PIT 

penetrates. There are no piles or similar contrivances 
under the foundation, ancl its stability depends entirely 
upon the weight being properly distributed over the re
quired area. 

The engine foundations are battered 3 ins. to I ft., and 
are made solid with the floor, the side walls and pump pit, 
forming a monolith . All the pipes from the station are 
carried to the river through a concrete sub-way 10 ft. in 
diameter, giving plenty of room for access and inspection. 

CAR HOUSES 

The main car house of the company is located on State 
Street, near the center of the city. The tracks, which are 
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9 in. girder rai ls, are mounted directly on brick piers, 14 
ins. x 16 ins., except where there is special work , where the 
rails a rc mounted on brick fou ndations . T he pi ers are 
spaced about 15 ft. apart , one at each joint and one midway 
bet\\'een the joints. ancl carry the rail s on a cast-iron plat~. 

2 1 10 Rid ge 
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ft. I in. At thi s place are also the repair shops and sto re
rooms of the company . 

STORAGE OF OIL 

Th e oil for the headlights is stored at the main car house 
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FIG. 2. - WOODEN ROOF GIRDERS- VERNON STREET CAR HOUSE 
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FIG. 1.-ENGINE AND GENERATOR CONC RETE FOUNDAT ION 

T hey are hel_d to gage by ti e-rods, and the space between 
the rail s is planked over, except where room is left for pit 
work. The fl oor is concreted, and has a pitch of 4 ins. to 
100 ft. , this being sufficient to provide fo r drainage. 

The overhead conductors in the ca r house are steel T 
bars, whi ch are attached to th e roof g irders. T his makes 
a very firm running surface for the troll ey wheel, and one 
which is indestructible. For skylights th e company is a 
a very large use r of translucent fibre, a very light mat eri al 
which reduces g reatl y the weight carri ed on th e roof gird
ers. It allows plenty of li ght to pass through it , and at 
the same time is unbreakable. The roof it self is the special 
roofin g of the Berlin Iron Bridge Company. by whom the 
entire structure was huil t. 

T he company has also bui lt on Vernon Street a large 
car house of som ewhat different design, which is shown in 
the accompanying diagrams. This car house is of brick. 
with track on piers , as in th e main car house. The roof 
girders, however , are of wood, and include one span of 82 
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FIG. 3.-PLAN OF BUILDINGS -VERNON STREET 

in a galvan ized iron tank, which is 
0
buried in the ground 

near the car house. This tank has a capacity of 7 barrels, 
and when needed, oil is drawn from it by a hand pump. 
Underneatl1 the pump is a drain, so that the ·.vaste oil nms 
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back into the tank. The placing of the suppl y of oil under
ground avoids all danger of fire. 

El\ l l'LOYEES
1 

RO OJ\IS 

A bove th e State Stred car house a re rooms devoted 
to the use of the conduct ors and motormen . They arc 
especially large and comm odious, and include a meeting 
room, occupied by a club composed o f the employees of the 
company. The room contams a piano , billiard table, etc. 
The club is organized as a benefit association, and mem
bership in it is entirely voluntary. In th e conductors' 
room the tables, at which the conductors sort their change, 
are arranged with low cross partitions, so that when several 
conductors use one table the coins do not become mixed. 

TESTI NG CAR 

The general manager of the company, N. McD. Craw
ford, has equippecl one motor car for testing th e apparatus 

FIG. 4.-CONTACT DEVICE FOR TESTING BONDS 

and equipment used on the road, and reports that the re
sults secured by careful t esting have saved the company 
many hundreds of dollars. The car is equipped wit h all 
the usual testing apparatus, including a H errick testing 
set. This car is being used at present for the conduct 
of a careful series of tests on every rail bond used on the 
line. These tests are made after 12 o'clock at night, wh en 
the operation of the road has stopped. O ne hundred 
amperes are passed through each bond, and the drop in 

Artiole ... -···-····· 
Unit .............. Max, Min ..... ·-······ 

DATE. REC'D. DEL•D. BAL.( ) DATE. REC'D. DEL'D. BAL. 

ADJ UST A BLE WATER l{IIEOST,\T 

T he car is fitted with an adjustable water rheo stat , con
sisting of a barrel conta ining the negative plate at th e ba se 
of the barrel. The positive plate is raised and low ered by 
a windlass, which can be set to hold the plate in any posi
ti on. T he barrel is covered, and a stone pipe leads from it 
ro the outside of the car , so that all fumes, produced while 
the current is being passed through the rheostat , are con
veyed outside of the car. 

STO R E ROOM S 

The store rooms of the company are locatecl at the Yer
non Street car house, and a careful record is kept of all 
mat erial which goes into the store room or is issued from 
it , with the price at which the material is charged in and 
out. One man is made respon sible for all of thi s material, 
and does not issue an y supplies except on written requi si
tion. A separate compartment is devoted to each class of 
material. On each box is attached a card , shown h erewith. 
T his gives the name of the art icl e, the unit in which it is 
bought and issued, i. e., pounds, individual pieces , clozen, 
etc., the maximum and minimum quantit y ordered at one 
time to secure th e most advantageous price, the amoun t of 
the material received or delivered at any elate and the bal
ance after each removal or delivery. From the latter, of 
course, an in ventory of the shop rooms can be speedily ob
tai ned. The boxes containing the material are so arranged 
that the largest boxes are at the bottom, and they then 
gradually recede towards the top, so that no ladder is re
quired to reach any material in the upper boxes, the store
keeper stepping from one box to another. 

SA N D DRYER 

The sand for the sand boxes is all dried before using in 

C:i t alogue No 

I 
Article 

I 
Name '!;- J /3.4_;'-', ~ Price 

I 
Unit 

c;-~~ Address I 
Date Bec 'd Price Del'd Bal. Date Rec'd Prlee Del'd Bal . 

7 I I,, /7,f "0 

FIG. 5. - STORE ROOM RECORD CARD 

voltage is carefully noted by a milli-volt meter . If th is 
shows a greater drop in voltage than 1½ milli-volt s an in
vestigation is immediately instituted. The m ethod of 
making contact with the rails was a problem upon which 
considerable thought has been expended. Th e device 
finally adopted was the invention of Mr. Crawford, and is 
illustrated in the accompanying engraving. It consists of 
two hard-rubber cylinders, connected rigidly by a rod 1 ft. 
in length. There is a pointer at the center of the rod, so 
that when this pointer is placed over the joint each contact 
point will be 6 ins. from the joint . The rubber cylinclers ter
minate in two copper blocks, 2½ ins. x 2 ins., and the top of 
each is fitt ed with a screw plunger. The cylinders are fill ed 
with mercury, which can be forced out of a minute hole in 
the center of the blocks by screwing clown the plunger. 

The rail s are first cleaned by an H. P. Brown amalgam 
stick, after which the contact device is set on the rail s, and 
the plungers screwed cl own slightly so as to fo rce the mer
cury out from the cylinclers through the bottom of the cop
per contact blocks, mak ing excellent contact. Th e entire 
time required to set the apparatus and make a bond test is 
onl y three to four minutes. 

J 

I 

I 

FIG. 6.-CARD USED IN ACCOU NTING DEPARTMENT 

a special heater located over the boiler room. This con 
sists of a hopper, in \\"hich are a multiplicity of steam pipes. 
T he · sand is raised to this hopper by a bucket conveyor, 
ancl after passing through the hopper it is ca rri ed by g rav
ity th rough a chut e in to the sand cars, of which the 
company has two. Most of the sanding is clone from these 
cars, although each car is al so equipped wit h De \ Vitt sand 
boxes. Sand for th e i'ndiviclual cars is suppli ed to the 
motormen at the different car houses in paper bags, which 
can easil y be emptied into the sand boxes and then thrown 
away. 

CH E CK I N G BILLS FOR SUPPLI ES 

A ll bills for suppli es ar e checked in th e accounting de
partment by means of a card catalogue , one of the individ
ual (:ards of which is shown herewith . This gives the 
usual. information as to the name o f the person from whom 
the material is purchased, amount received, price, etc., ancl 
also the catalogue number, making it easy to order new 
goods. T hese ca rds are also employed fo r debiting the 
cost of suppli es issued from the store room to th e clifferent 
acco unts iu t l1 e c-ompany's ledger. 
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SPEED CARDS 

Special attention is g iven by the company to insure the 
maintenance of the running schedule adopted on the differ
ent divisions, and for preventing the motormen from run
ning either ahead or behind, a time-table has been drawn 
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Fa,·e Register Readin g, 
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FIG. 7.-DUPLICATE FORM USED FCR CHECKING PUNCTUALITY 
OF CARS 

up indicating the times at which the cars should pass speci
fied points at frequent intervals along the different divi
sions. T hese points are usually indicated by lettering cer
tain poles. Copies of these time-tables are issued to con
ductors and inspectors, and the latter are instructed to 
board the cars at different points on the system and check 

CONSTRUCTION CAR 

up the running time. If a conductor is ahead or behind 
his schedule the inspector notes the fact on the blank 
shown in Fig. 7, whe1 e the date, time, number of minutes 
ahead or behind, or if the car is on time, can be indicated. 
T his blank is in duplicate, and the conductor must punch 
it when requested to do so by the inspector. One half is 
then retained by the conductor, and the other half turned 
into the office by the inspector. The record of each con
ductor and motorman in respect to being on time is then 
recorded on a special card, shown in Fig. 8, so that his reg
ulari ty is matter of record. The introduction of this sys
tem has been followed with most excellent results. 

CONSTRUCTION CAR 

The car, illustrated in Fig. 9, was designed by the super
intendent of road, Frank Caum, and is to be used for tow
ing flat and dump cars over the company's lines. The com
pany owns and operates a stone crusher and a sand pit, 
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FIG. 8--CARD FOR RECORDING ERRORS IN PUNCTUALITY 

using the sand and stone for track ballast an4 supplying 
the market as well. The car body is enclosed only at the 
ends, leaving an open space on each side of about 12 ft. 
except for the two timbers at the top, running the whole 
length of the car body fo r strength. The car is trussed by 
iron rods running from the ends of the sill s up through the 
plates mentioned and coming 
out near the opening at the in
side corner of the closed part. 
T his makes a very strong con
struction and one which does 
not allow of settling at the ends 
of the car. It is proposed to 
fill this space with bins, as FIG. 10.-BALLAST BINS 
shown in F ig. IO, with doors 
to drop at sides of the car. For discharging their con
tents the bottoms of the bins will be made roof shape. The 
center of the car is left open at the top to allow the bins to 
be fill ed with crushed stone taken from hoppers located at 
the crusher. The track at the crusher runs beneath these 
hoppers, so that the filling is done automatically. It is 
proposed to equip the car later with plow shares for use as 
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FIG. 9.-PLAN OF CONSTRUCTION CAR 

a snow plow in winter. These shares can easily be remove<l 
in the summer when not needed. 

The main dimensions of the car are: Length of body, 
22 ft.; width of body, 7 ft. 8 ins.; length over all, 32 ft. 

The vestibules open on one side of each end of the car, 
and are fitted with sliding do'ors, which slide in back of the 
controllers well out of the way. These doors are equipped 
with Agard's patent sliding door fixtures, which the com
pany has adopted as a standard on all its closed cars. 
These fixtures are manufactured by the J. L. Howard 
Company, of Hartford, Conn. 

The car is mounted on Diamond trucks, with 33-in. 
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wheels, carrying four 30-h .p. Westinghouse motors, N o. 3, 
and operated by two K 12 General E lectric controllers. 
The car is to be fitt ed with sand boxes of the company's 
own make, and is equipped with fenders and four electric 
signal lamps, placed at each corner of the vest ibule over 
the windows. 

It is needless to say that the car is built strong fo r the 
us_es for which it is intended. The company is well 
equipped for this kind of work, having all necessary shops 
and machinery . 

----+-♦,-----

Double Deck Cars in Syracuse 

The Syracuse, Lakeside & Baldwinsville Railway Com
pany has in operation four· double-deck trolley cars, which 
are giving excellent satisfaction. H. S. Newton, general 
manager of the company, writes as follows concerning this 
new rolling stock: 

"Our road at present is a summer line, havi ng very 
heavy traffic at certain times. During last season we had 
quite a little trouble in handling this traffic satisfactorily 
with the ordinary type of cars, wi th trailers attached, and 
determined this year to make an effort to handle the people 

this large mil eage was that the flan ges of one wheel of each 
pair had worn somewhat thin , ancl that th e outer edge of 
the tread was chipped. The flanges were not so thin , 
however, as to require the removal of the wheels from the 
car, and the latter were k ept in constant service until May 
15, when one of the flanges was broken. Both pair were 
then removed from service, although th e wheels at the 
other encl of each axle were as strong and as sound as ever, 
so far as could be determined from inspection. The piece 
broken from th e flan ge was about a foot long, and at the 
ends of th e fra cture showed sil ver-whi te iron . Between 
the ends the color of the iron was shaded between blue and 
purple, like that of pyrites of iron and pyrit es of copper. 

The fact s as given by Mr. H ook tend to prove the theory 
that in most cases where the flan ges of motor wheel s 
break, especially after some service, the break does not in
dicate any defect in th e metal , but is incident to th e ser
vice. The difference in thi ckness between the flan ges on 
one side and the oth er of the car must , of course, have 
been due to the g rinding of the flan ges against the rail s 
in curving, and th e location of th e road must have been 
such as to bring this wear more to one side of the car than 
the other. Thi s constant g rinding on curves may be so 
severe as to heat the tread and flange of the wheel to an 

DOUBLE DECK CARS IN SYRACUSE 

more expeditiously in a new way. The result has been th e 
construction of the four double-clcck cars above mentioned, 
which are of the fifteen-b ench, open type, very heavily con
structed below, and with th e upper compartment capable 
of holding, on a pinch , roo persons. We have shown our 
ability on more than one occasion to carry off a good
sized crowd at one load on one of these cars. Altogeth er, 
I can say that this class of rolling stock has proven enu
nently satisfactory." 

•• 
Interesting Wheels Records in Los Angeles 

There is considerable discussion as to the maximum 
milt>age ever made by an electric car wheel, but if Los 
A ngeles docs not hold the record, it certainly com es very 
near doing so. T. J . Hook, superintendent of the Los 
Angeles Traction Company, reports that car No. 122, 
which is 38½ ft. long, and is mounted on Brill maximum 
traction trucks, recently completed 185,000 miles with the 
same full set of 33-in. driving wheels. T he car weighs 
empty Ir tons, and the wh eels were suppli ed by the Lob
dell Car Wheel Company. 

Up to January of thi s year the only effect noticed from 

extent sufficient to start a fin e crack at the base of the 
flange. The effect of this is naturally greater with a thin 
than with a thick flange, as the latter di ssipates the heat 
more quickly. This crack in service gradually extends 
until a piece breaks out when some sudden thrust comes 
at that point against the flange. 

The chill of a cast iron wh eel is composed of crystals 
which are radial to th e chill mould against which they are 
cast. This can ,readil y be seen from any of the various 
photographic sections of wheels, which have been pub
li shed in the STREET RAILWAY J ouRNAL. Th ese crystals 
naturall y fo llow the radiu s of th e flange, and , as the bases 
of these crystals have a cleavage, they easi ly separate under 
the action of heat. That thi s was th e cause of the rupture 
in the case at Los A ngeles is evidenced by the di scolora
tion of the chill to a violet hue, whi ch color can only be 
produced in the chill by heat. Th e chilled tread of wh eels 
which are subj ecterl to thermal tests show thi s conclu
~ively. A nother evidence of thi s is the fact that while a 
careful ex amination and th e intentional breaking of the 
flanges of new motor wh eels do not di sclose the slightest 
evidence of a crack or any discoloration of the metal, the 
breaking of old wheels in this way frequently shows a con
dition of this kind. 
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NOTICE. 

Papers and correspondence on all subjects o.f practical interest to 
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accounting,finance and invention. 

Special effort will be made to answer promptly, and without 
charge, any reasonable request.forin.fonnation which maybe received 
from our readers and advertisers , answers being given through the 
columns o.f the J OURNAL when o.f general interest, otherwise by letter. 

S treet railway news and all in.formation regarding changes o.f 
officers, new equipment, extensions , financial changes, etc., will be 
g reatly app reCZated .for use in our Directory, our F inancial S upple
ment, or our news columns. 

All matters intended .for publication in the current issues must 
be received at our office not later than the twenty-second o.f eadz mnntk. 

Address all com munications to 
The Street Rai lway Publishing Co., 

Beard Building , I20 Liberty Street, New York. 

The October (souvenir) issue of STREET R AILWAY 
J ouRN,\ L will be a " \Vorlcl 's P racti ce N umber, " in which 
will appear a seri es of papers prepared by leading en
gineers th roughout the world, describing practi ce in elec
t ri c railroading in countries where development has been 
g reatest. American practice will be illustra ted by several 
papers upon various branches of the work clone in Chi
cago. Louis J. Magee, managing director of the U nion 
E lektricitats Gesell schaft , of Berlin , will contribute an ex
tensive and very valuabl e article upon "Electri c Railwav 
P racti ce in Germany ;" Prof. Sidney H. Short will em·
body the result s of his recent close examination of electri c 
ra ihvay practice in Great Britain by an articl e on that sub
ject : and papers upon practice in R ussia, Switzerland and 
Argentina will be contributed by able engineers in the re-

spective countri es. The finan elal characteri stics of the 
large city railway systems of the world will be presented 
in tabular form, from late and accurate information ob
tained from orig inal sonrces, and many other articles of 
the g reatest present interest and value will appear in this 
number. 

There appears to be a somewhat general impression 
among advocates of nmnicipal ownership who have but 
superficially studied ~treet railway stati stics in our_ principal 
cities, that the large street railway systems of New York 
city are not paying their just burdens of taxation and that, 
in fac t, they are paying almost nothing into the State and 
city treasury fo r the privileges :vhich they enjoy. It is not 
uncommon even to learn from some of these ill advised 
and irresponsible moulders of public opinion that New 
York city franchises have been g ranted to their holders 
without any compensation whatever- that they have been 
free g ifts to the corporations. The actual facts of the mat
ter , however , as di sclosed by a recent careful investigation 
of the tax records of New York city, are that one system 
alone is paying over $ 1 ,00 0,000 annually to city and State 
in the fo rm of taxes upon earnings,·real estate and personal 
property, li censes, etc., and this $ 1,000,000 amounts to over 
8 per cent of the gross receipts. What would be thought 
if an income tax of 8 per cent was imposed upon the gross 
income of any citizen, or a tax of 16 per cent upon hi s net 
income? 

T he results of the tests of power brakes to be made this 
month on certain lines in New York city, under the aus
pices of the Board of R ail road Commissioners of th e State 
of New Y ork, will be looked fo rward to with g reat interest 
in the hope that a substantial and valuable contribution to 
ex isting data cpon the braking of electric cars will be 
brought out. 'vVe understand that nearly fifty devices in all 
are to be tested, and manufacturers of air, electric and me
chanical brakes of all kinds are taking g reat pains to com
ply with all requirements of the Board and to prepare their 
:::t pparatus carefully to produce good results. 

T he coming two months are generally regarded by street 
rail way managers as those in which the pressure in busi
ness is lightest upon them, and these months have there
fo re been generally selected fo r holding the various con
ventions. By this we do not mean that the lot of the rail
way manager is at any time an easy one, fo r he always has 
something to think about and worry over ; but by the 1st of 
September the summer traffic has begun to wane, and until 

. the end of O ctober the immediate approach of winter and 
the holiday season, with their accompanying problems, are 
some di stance off. For this reason the American Street 
Railway Association and many of the State associations 
have done wisely to select this time for holding their an
nual conventions. O f the State meetings, the two most 
numerously attended are those of New York and Penn
sylvania ; the fo rmer occurring at Ithaca , Sept. 12 and 13, 

and the latter at Lancaster , Oct . 4 and 5. T o both a most 
cordial invitation by the respective offi cers has been ex
tended, not only to the street railways of the State in which 
the convention is held, but to those of other States in case 
they may wish to attend , and al so particularly to the repre
sentatives of manufacturers or the supply men engaged in 
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el ectric railway busin ess. Doth these associations have 
been most successful, a11d both have probabl y never been 
more prosperou s or attained a larger membership than at 

present. 
* * * * * * 

It is not necessary at thi s time to dwell on the benefits 
which these orrranizations confer on the industry in general 

b . 

and on their own members. These benefit s are too widely 
known and enjoyed to require furth er di scussion here. 
T here is one benefit , however, which can be derived from 
them that does not seem to be appreciated as much as it 
should be; and that is the opportunity which is g iven to in
dividuals, among lesser known engin eers, superin tendents 
ancl other operating men in the bu siness, particularly to 
the young men who have only recentl y engaged in the in
dustry, to introdu ce themselves and their ideas to the 
''magnates" of the business. W e know from personal ex
perience that there are in the electri c railway bu siness, par
ticularly among the small roads, a g reat many men whose 
ability warrants their holding more lucrative positions than 
they do at present. The owners and the responsible offi
cials of the larger roads, on the other hand, are constantl y 
on the lookout for assistants who can aid them in their en
terprises. There is perhaps no business in which id ec1.s and 
inte-lligence are more required than in that devoted to elec
tric railroading , and none in which a possession of these 
qualities is more quickly appreciated by the important men 
in the business. The New York State Street R ailway As
sociation, in particular, established several years ago the 
practice of devoting the major part of its proceedings to 
short addresses and papers on timely topics. A long list 
of subjects, covering a wide fi eld in the mechanical, elec
trical , operating and accounting branches, is published in 
advance of the meeting, and anyone who wishes to g ive hi s 
views on any of these topics is invited to do so, provided 
only they are to the point and not too long. In addition , 
however, it may not be generally known, but should be un
derstood, that if anyone in the railway business has some
thing to say upon any other topic connected with electri c 
railways, not mentioned in the published list , the associa
tion would be glad to hear him, and an appli cation to the 
president or secretary will insure the g iving to him of the 
necessary time. If instead of presenting a paper he prefers 
to make his remarks orally the discussion is always open to 
him. What has been stated respecting the New York State 
A ssociation is practically the same of all State associations 
which hold open meetings. W e again urge, therefore, the 
bright men of the business to take advantage of the excel
lent opportunity thus offered to let th eir light shine before 
men, take an active part in the State associations to which 
their companies belong, and show the managers of the 
larger roads that they are capable of solving the problems 
which have come before them in the properti es under their 
charg e. 

A peculiar incid ent in the testimony given at the invest i
gation of the recent troll ey acc ident nea r Stratford, Conn ., 
was th e evidence submitted by a man named Kelly. IT e 
stated that he was on the car at the time of the accident , 
and described g raphicall y and with g reat detail hi s sensa
tion s when the car ran off the trac k , when it clim bed the 
guard-rail , and when it took its fin al plunge over th e bridge 
into the gorge below. H e att ributed hi s escape to th e fact 

that during the descent he fell outside of the car and landed 
in some mud. During the first few clays of the investiga
tion he was regarded with a great deal of interest by the 
members of the jury and the attendants, including the 
newspaper reporters. Subsequ ent testimony, however, 
proved that he was not on the car at all, but that he wi t
nessed the accident while driving a carriage in the neigh
borhood. \Vhen confronted with this evidence Mr. Kelly 
did not deny it , but stated that hi s imagination overcame 
him to such an extent , and that he had thought so much 
about what he had seen, that he came to believe he was on 
the car itself. ·while in itself trifling, the incident simply 
proves the proposition which many jurists have held for a 
long time, that direct testimon y is not onl y not as good as 
circumstantial ev idence, but very often extremely unre
liable, especially of events which happen during moments 
of great excitement. Leaving out of consideration entirely 
the wish for notori ety, or the desire to participate in dam
age suits by means of perjured testimony, some people , 
after a crisis of this kind, are so constituted that they come 
to actually believe that they have participated in or seen 
things which never occurred, and the most graphic descrip
tion of some of the incidents is drawn entirely from their 
im agination, without any real intention to deceive . This 
fact is worth remembering in accident cases, and there are 
many cases on record similar to that cited above. 

During the trial of a recent suit for damages brought by 
a water company against an electric railway company for 
2.ll egecl inj ury to the pipes of the plaintiffs through electro
lysis , the attorney for the water company stated that all of 
the alleged damages were limited to the territory within 
2000 ft. of the railway power station. Soon after this state
ment. the attorney of the railroad company arose and asked 
hi s opponents if their clients would sign a contract releas
ing the railway company in the future from all claims for 
damages to the water pipes from electrolysis outside of 
this district , provided his clients would agree to repair all 
troubles clue to electrolysis within the region specifi ed, viz ., 
that within 2000 ft. of the station. After consultation with 
the managers of the water company, the attorne_v of the lat
ter stated that the water company would be perfectly will
ing to agree to this condition. Before the contract was 
signed, however, the managers of the rai lroad company 
g-oocl-naturcclly decided to be generous to their opponents 
and advised them not to sign the contract. \Vhen asked 
why, the railway managers said tl1at if it was signed, they 
would immediately reverse their rnrre11t, thereby transfer
ring any possible trouble from near the station to the 
suburbs . 

Comparative Costs and Profits of Cable, Electric and 
Horse Traction in New York City 

In November. 1898, we published, from the private cost 
sheets of the 1\Ietropolitan Street Railway Company. of 
~ ew York City, a comparative exhibit of the receipts and 
expenses in detail of the cable lines, the electric (under
g-round condui t) li nes and the horse rciilway lines of that 
important system, for the year ending Ju ne 30, 1898. \ Ve 
arc no,v able to present, in comparison with these figures, 
thusc of th e correspondi ng fi nancial year just ended. T he 
comparison is the more valuable, inasmuch as the track 
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mileage of the system is the same this year as last, so that 
the results are not complicated by the purchase of new 
lines or the building of extensions, but the full effect of the 
change of motive power and the giving of greater facilities 
may be seen reflected in gross earnings, while the results 
of the ageing of electrical apparatus and of certain other 
influ ences affecting operation during the year are shown 
in the detail ed operating expenses. 

O n June 30, 1899, the company had 25.3 miles of track 
in operation by the cable system, the construction dating 
from 1893 and 1895 ; 82.1 miles of track in operation with 
the underground el ectric system, nearly all of which was 
opened from Nov. I, 1897, to Oct. I, 1898; and I 13.4 miles 
of horse railway track. It will thus be seen that in both 
years, the result s of which are now presented, there was 
serious interruption to traffic because of construction, the 
company last year losing three complete months' traffic 
on two of its most heavily patronized lines. 

The first lesson to be derived from these figures is the 
way in which the public responds to increased facilities. 
In the last year the company ran its cars over the same 
trackage nearly 42,000,000 miles, as against but 35,000,000 
miles in the previous year, the new cars being, moreover, 
nearly double the capacity of the old. The passenger re
ceipts jumped nearly 25 per cent as a consequence, while 
the receipts per car mile were actually increased from 29.7 
cents to 30.7 cents, or about 3 per cent. The traffic of the 
cable lines fell off about IO per cent, and of the horse lines 
about 30 per cent, while the electric lines carried three 
times as many passengers in 1899 as in 1898, and their re
ceipts per car mile increased from 26.99 cents to 3 I .23 
cents. 

Taken as a whole, the Metropolitan system operated 
last year at 15.18 cents per car mile, as against 15.83 cents 
in the previous year, and the earnings from operation have 
become I 5.50 cents, as against 13.87 cents for 1898. The 
electric lines have made all of this increased net earning 
power, and have, in addition, overcome a combined 
diminution on the horse and cable lines of 1.1.5 cents per 
car mile. 

The percentages of operating expenses to passenger re
ceipts of the three motive powers compare as follows: 

1898 1899 
Per cent · Per cent 

Cable . . . . . . . . . . . . . . . . . 47.8 50.8 
E lectric . . . . . . . . . . . . . . . . 37.9 38.3 
Horse . . . . . . . . . . . . . . . . . . 65.3 69.8 
Total . . . . . . . . . . . . . . . . . . . 53.3 49-4 

Coming nmv to detail ed operating expenses, we find 
much to study in the comparisons, and some things which 
require explanation. The winter of 1898-9 was an ex
tremely severe one, the most so that New York has known 
since the great blizzard of 1888. It was not only that 
there were two or three severe storms to contend with, 
but there was a long succession of stormy conditions, and 
the snow was not off the ground for weeks at a time. This 
had a serious influ{}nce, not only in the item of "removing 
snow and ice and street cleaning," which increased from 
$27,725 in 1898 to $67,322 in 1899, but also in "renewals 
of cable" for the cable system, "tube cleaning" for both 
cable and electric systems, "repairs of cars, vehicles and 
electrical and cable equipment," and in lost traffic, the 
latter a very material figure, inasmuch as the system was 

almost completely blocked for several days during the 
winter. During these heavy snow storms the cable lines 
were kept in almost continuous operation, but only at the 
expense of immense strain and wear upon the cables. 
During parts of the stormy period last winter a new cable 
on the Broadway line would last hardly more than a week. 

As a result of these and other influences, including the 
ageing of apparatus, there has been a general increase in 
the cost of all three motive powers in the last year as 
compared with the previous one, and this · increase is 
found in all of the main divisions of operating expenses 
with all three motive powers, except in "general expenses" 
for the cable system, and in "transportation" and "gene_ral 
expenses" in the horse system, which show slight de
creases. 

It will be noticed that in the power figures of the elec
tric line appear a number of charges belonging to horse 
railroading, and it is again explained, as was done last 
year, that these are owing to a short crosstown horse rail
way line so joining a number of the electric line.s as to 
make it impossible to consider it other than a part of the 
electric system. The cost of electric motive power proper, 
excluding these items, was 1.21 cents per car mile in 1898, 
and 1.57 cents per car mile in 1899. The company's new 
70,600-h.p. power station was not in operation at all during 
the year, and is even 110w running but a single unit out of 
the ten to be installed, so that the advantage of economi
cal power has not yet been obtained, but the company has 
been forced to use a number of temporary power stations 
with storage batteries, etc., and has been many times 
forced to work them above the economical limit, the de
mand for power at certain hours of the day severely tax
ing the station capacities. 

In connection with these detailed figures of passenger 
operation pure and simple, which are the ones, of course, 
which will be of special interest to the street railway man
ager and engineer, it may be well to present a complete 
financial statement of the operation of the Metropolitan 
system for the last two years. In this statement the "re
ceipts from all sources" include not only the passenger 
receipts, but those from advertising, dividends on stock 
of other companies held in the treasury, income from 
rental of offices in the puwcr station buildings owned by 
the company, etc.; while the operating expenses of this 
statement are slightly larger than those in the accompany
ing table, by reason of items covering cost of caring for 
office buildings and a few other small charges. A com
plete statement follow~: 

Receipts from all sources ... . 
All operating expenses ..... . 
Earnings from operation ... . 
Per cent operating expenses 

to total receipts ........ . 
Fixed charges ............ . 
Dividends paid ........... . 
Surplus over dividends ..... . 

1898 
$ I I ,076,02 I 

5,620,484 
5,455,537 

5o.7 
3,609,966 
1,500,000 

345,570 

1899 
$13,525,524 

6,408,71 I 
7,116,813 

47-4 
4,477,757 
2,471,675 

167,381 

vVe cannot forbear to again speak of the generosity of· 
the management of the Metropolitan Street Railway Com
pany in freely giving to the engineering and street rail
way public valuable figures of this kind, thus throwing 
light upon the problems which both foreign and American 
cities are grappling with at the present time. 
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Amounl. Per Car 

Mile. Amount. Per Cu 
Mile. Amount, Pc,C:u 

~lilc, Amount, Amnu11t, Pc:rC:1r 
\lilc, 

1698, 

Amount. 

GENERAL EXHIIlIT. 1--
Total passenger r~eipts .. - -.. - . - ... • ... . - , , . . . . . . . . . . . . 4,130,225 
passenger operating expenses., _. ,... ... ........ . . . . . . . 1,wo,486 
Eainings from passeoger opera hon .. . . . . . . . . . . . . . . . . . . . 2,159,739 

34.40 3,690,615 3.5-43 
16.42 1,874,422 18.00 
18.00 1,816,193 17.43 

Amo unt, I Pcr.C:,r ~l1le. 

1,918,873 26.~9 6,043,538 31.23 4,37;,597 
727,406 10.23 ,,312,682 11.95 2,858,235 

1,191,467 16.76 3,730,856 19.28 1,517,362 

27.35 3,085,559 25.72 
17.87 2,154,969 17.96 
9.48 930,5so 7-76 

12,819,7r2 
6,342.073 
6,477,639 

OPERATING EX PENSES IN DETAIL. 

"AINTENANCE OF WA\', 

1 Repairs roadbed-track, labor ....... . .... .... . 
11 0 m:\terial. ........... . . . . 

3 '' steel ra ils... . . . . . . . . . . . _. _ 
4 

11 
f'_Witches, ? tgs. 1 s pikes, etc .. . 

s " hes and umber ......... .... . 
6 Repairs overhead and underground construction. 
7 " 11 renewals of cable ........ . 
s tube cleaners .. , . ... . . ... . 
9 o ile rs ... ............. .... . 

10 " " gears men and splicers ... . . 
11 Repairs of buildings ...... , .... , ... .. .. .. , . .... . 
12 Removal of snow and ice, and street cleaning . .. . 

Total. ... .......... . .. .... .. . .... __ .. . _ .. . 

ll.USTENANCE OP EQUI P!-tEN T. 

13 Repairs or cars and vehicles .................. . . 
14 :: :,1 electrical or ca~le equipment of cars .. 
17 tools and machinery .... . ....... ... . 

Total. .... .. ........... . ... .... . .... ..... . 

POWER. 

15 Repairs of steam plant. ......... ... ......... . . . 
16 11 

" electrical o r cable plant. .. .......... . 
18 11 harness ...... . . . .. ....... ... ... .... . 
19 Stable equipment, supplies, e tc . . . . , ..... , , .....• ,o Renewals of horses ..... . , ...... ........ ...... . . 
'1 Horse shoeing . . . . . ... ... .. ...... ............ . 
"Cost or pro\'ender ........... .. .. ... .. ........ , . 
23 11 

'' feedmen- wages .. ..... ....... . 
24 11 11 removinI! manure ... . .. .. .... . 
27 Hostlers, hitchers and s table help ... ... ... , .... . 
28 Engineers, firemen and power service . ......... . 
3, Fuel, power houses ................... .. ....... . 
33 Light and other s upplies a t power house ...... , . 
34 \Vatertax .... , ............................ , .. . 

Total. . ...•........ •.... ..... ............... 

llANSPORTATION. 

41,447 .35 44,8'J4 .43 6,153 .09 25.796 .IJ 72,928 .46 58,810 ,49 120,518 .34 129,499 .J I 
6,673 .o6 4,6S5 .05 • 105 4.223 .02 7,549 .05 14,462 .12 14,117 .04 23,370 .06 

10.~: .;,s ,7.m .;; J.m :: ,o.~~ .~5 5.~6~ .~; 4-~~~ .~4 1s:t: .~; 3!:!~; .o8 
287 .. I 14 , . 148 . . 746 . . 2,30-1 .01 1,093 .0: ': I 2,739 . . 1,S54 .. 

80,787 .67 82,411 .79 S,779 .08 22,978 . 13 165 . . . . . . . . S6,731 .25 105,389 .25 
189.391 1.58 239,4S1 2.30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,391 .54 2,19,4S1 .57 

11,758 .10 ll,M24 .II 4,2JO .;;, 30,818 ,16 ... ... .. . .. . .. 15.988 .05 42,642 . IQ 

40,7o8 .34 1 41,511 .40 12 . . . . '.. . . . . "' . . .. ... . . . .. 40,720 .12 41,511 . 10 
21,240 .18 21 1339 .20 .. .. .• .. . . .. . . . .. .. 2r,240 .o6 21 1339 .05 
4,099 ,OJ 7,783 .08 821 .01 .1,1°,$53 .06 17,262 . I Q •,:,·,695 , II 22,182 .06 JJ,331 .o8 

15,328 .13 17,"45 . 16 2,731 .04 25,413 .,., 9,666 .06 24,864 .21 27,725 .o8 07,322 .16 --- - --- ------------- ------ ·------ --··- ------- ----- --·------·--

68,768 
42,287 

1,714 

78,174 
37,38o 

1 ,97• 

.75 

.36 

.02 

.33 131,938 oo.68 

134,339 
90,320 

2,562 

.69 
,47 
.01 

116, 145 

61,449 
8 

328 

.72 118,572 ,99 

50,950 

74 

158,90-1 
77,247 
2,195 

.45 

.21 

739,099 

263,463 
127,701 

4,610 

1.77 

.63 

.JI 

.01 
----- --·- ,--- - - ---1----1--- ---- ----1----- --·------------1- ------ ----

15,147 
12,395 

458 
174 
550 
571 

3,432 
9, 
6o 

2,485 
65,262 

104,912 
15,471 
21,775 

.94 

.13 

. 10 

117,528 l.lJ 58,792 61,784 -39 51,024 233,345 .66 395,774 

19.396 .19 2,op .03 8,148 .04 9 . . . . . . . . 17,197 .05 I 27.543 
9,252 .09 824 .01 J,042 .02 3 . , . . . . , . IJ,221 .04 12,293 

219 . . 584 • . 1,057 . . 15,361 .Jo 13,¢4 . 12 16,4"4 .05 15.240 
113 . . 424 . . 642 . . 12,2o6 .o8 8,594 .07 12,805 .04 9,349 
250 . . 3,030 .04 7 so . . 62,440 .39 23,925 .20 66,o,o .19 24,925 
J52 . . 2,477 .OJ 3, 175 .02 80,933 .51 62,737 .52 83,981 .24 66,264 

4,o81 04 14,010 .20 15,575 ,08 445,183 2.78 377,736 3.15 462,624 1.32 397,392 
270 .. 1,687 .02 2,228 .01 ..io,419 .25 28,516 .:24 .p,19S .12 31,014 

75 .. *85 .. *137 . . 7,109 .04 6,637 .06 7,o84 .02 6,575 
,02 3,033 .OJ 12,795 . 18 15, 847 .08 347,855 2.18 271, 283 2.26 363,134 1.07 I 290,163 
.54 64,342 .62 20,662 .29 63,48o .33 240 . . . . . . 86, 163 .25 127,822 
.88 I 12,428 t.o8 51,0 5 .72 188,45; .98 455 . . , · · · · · 156,381 .4; J00,883 
.13 16,383 .16 5,370 .o8 13,414 .u7 59 .. •··· .. 20,900 .o6 29,797 

.95 

.07 

.OJ 

.04 

.02 

.o6 
.16 
.95 
.u~ 
,Ill 

.70 

.JI 

.7 2 
,07 
. IJ .18 19,383 . 19 5,8.\2 .08 27,JOO .14 11,1.,8 .07 8,691 .07 38,754 . II 55,374 

2.0;1--24-9-, 5_7_7_, --2-.3-9-I --1-20-,-6-7 5-l•-I. ;;; -3-42-,-97_4_ --,-.-77-~-,-. 0-2-3-,4-oS- -6-.~;; -8o-2,_o8_2_ -6-.6-9- --1-,3-8_6,_8_6_7-<- ·3-.-95- --,-,3-9-4-,-63_4_ l--3-.3-4 

25 Conductors, drivers, g ripmen and motormen.... 711,630 5.93 652,262 6.27 353,127 4.97 1,0S3, 104 5.6o 1,156,395 7.23 837,390 6.98 2,221,151 6.33 2,57 2,756 6.i6 
26 Inspectors, starters, switchmen, etc... .. ... . ... .. 143,512 1.20 142,125 1.36 50,292 .71 166,515 .86 119,400 .74 93.411 .78 313, 204 .89 4°2,051 .96 
29 Car house exp. watchmen, car cleaners, oilers, etc. 36,820 .31 37,848 .36 27,192 .39 93,205 .48 63,245 .4o 44,829 •37 127,457 -36 1 175, 882 •42 
JOCarservice-car lighting .. ....... ............... 39,227

1 

.33 33,814 .33 1,142 .02 2,3o6 .01 11,6go .07 9,3°5 .o8 52,059 •14 45,425 -11 

3r " 11 oil, waste, etc...................... 12 1932 .n 11,634 .11 51 158 .07 19,991 . 10 7,19r .0 1 3,574 .03 25,:2t>r -07 35, 198 ,o8 
1------,--- •:----·+·•--1-----1----------- --------1----1---------J---I----- ---

Total. ... ..... ........ . 

G£N2RAL EXPENSES. 

3
6--35 f•.la~es of officers and clerks . ..... ..... , . .. .... . 

41 48 o )Unes and damages ....... ' ... ' ..... ' . ' .. ' ' .. . 
-4 ther general expe nses .................... , ... . 

Total.., . . ...... ................ _ ......... . 

Total operating expenses .... ... .......... , 

Car mileage run ... .. ....... ...... ....... ... ........ . . . . -• Surplus account . 

944,120 7,87 877,683 8.43 437,111 6.15 1,365,111 7,06 1,357,921 8,49 98S,5o8 8.24 2,739,153 7.81 3,231,312 7.73 

30,359 .25 
150,325 1,25 
68,099 -57 

28,123 
59,474 
53,446 

11,051 
43,829 
32,100 

.,6 

.61 
,45 

35,831 
101,968 
107,628 

. 19 

.53 

.56 

, 1,938 .26 
79,070 .49 

177,962 I I. 11_ 
----- - - ·--1---- 1-·------------- - ---· 

1.27 298,976 1.87 148,784 2.07 141,043 1.35 86,978 1.22 245,428 

I '970,486 -I 6-.4._2_, __ 1 __ S-7-4-,4-2_2_ 1_17 ___ 99-~-7-2-7 _-4-06-1--;; ~ 3 2, 312' 682 

7, 110,ogo 19,347,978 I I ,9:,6, 799 35,096,4~6 
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Power Station of Metropolitan Street Railway Company 

The work on the main power station of the l\ktropoli
tan Street Railway Company, of New York, has been 
carried on continuously since the construction was decided 
upon about two years ago, and the building is now near
ing completion. Frequent reference has been made in the 
STREET RAILWAY J OURNAL to the power station, and the 
fact that during the last month the first of the large en
gines which are now being installed was turned over by 
steam makes the present time a fitting one to publish a 
short description of the work which has already been per
formed, and to give a number of views showing the present 
condition of the work. 

The station is located on the extrem e eastern side of the 
ci ty, between Ninety-fifth and Ninety-sixth Streets, and 
First Avenue and the East River. While somewhat out-

being 37 ins. in di ameter at the cente1·, and having an 
opening 16 ins. in <liameter extendin g the entire length. 
The journals are 34 ins. x 60 ins. Th e fly-wheels of these 
engin es are 28 ft. in diameter, and are made up with a cast
steel rim 2 ft. 5 ins. deep and 2 ft . 41 ins. wide, to which are 
riveted eighty 1{-in . steel plates at each side, making 16o 
plates in all. The engines can develop 4500 i.h.p . at great
est economical load, and will be abl e to work continuously 
at 6000 h.p. if required, and for a short time to work at 
7000 h .p. Each engine is directl y connected to a 3500-
kw. General E lectri c generator. This machine has fo rty 
pol es, and will have a frequency of twenty-five cycles at 
6600 volts, and will operate at 75 r.p .m. At present the 
eng in e room contains th ree Ideal en'gines for operating 
exciters , and two 1200-h.p . eng ines suppli ed by the P enn
sylvania Iron Works fo r temporary service. 

The power rnom will contain eighty-seven Babcock & 

VIEW OF NEW MAIN POWER STATION, METROPOLITAN STREET RAILWAY COMPANY, NEW YORK 

side of the center of distribution, it offers the best of faci li
ties for the handling of fu el and ashes and for obtaining 
water for condensing purposes. As the alternating sys
tem of current di stribution at high potential will be used, 
the losses in transmission, on account of the location of the 
station outside of the center of gravity, will be trifling 
compared with the other advantages secured at this point. 

T he building is of brick, with steel trusses and framing, 
and occupies a space of about 201 ft. by 279 ft. The en
g ine room will occupy the northern end of the building, 
and will be about I IO ft wide and 200 ft. long on the short 
side. It will contain eleven vertical cross-compound con
densing Allis engines,-the largest of any kind ever built 
in this country. T he cylinders are 46 ins. x 86 ins. x 60-
in. stroke, and the distance from the foundation to the top 
of the cylinder is about 38 ft. 3 i-ns. The shaft is holl ow, 

\Vilcox water-tube boil ers in three ti ers of twenty-nine 
boil,ers each. Each boil er will have a rated capacity of 
250 h.p. , with (ultimate) capacity of 400 h.p . Over the 
boil er room, extending the entire . length of the building, 
is a steel coal storage bin, with a capacity of about 9000 
tons. The piping is extra heavy throughout , and was in
stall ed by th e W alworth Manufacturin g Company and 
Best, Fox & Company. T he joints are of the Van Stone 
type, and Wc1.lworth valves are used th roughout. A Mead 
coal conveyor is being installed and a Sell ers' traveling 
crane operates the entire leng th of th e en g in e room. 

One of the interesting featnres of th e station is the chim
ney, which is stated to be th e largest in the world and the 
tall est on this continent. 1t is 353 ft. in h eiRht, w:th a 
22-ft . core. The concretl' foundati ons for thi s stack are 
85 ft. square, and arc carried do\\'n to a depth of 20 ft. be-
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VIEWS SHOWING CONSTRUCTION OF NINETY-SIXTH STREET STATION 
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l<l\\' th e level uf the station . A t th is depth pi les were 
dri ven, spaced 2 ft . 3 ins. and 2 ft. 6 ins. apart ; I 345 piles 
altogether were driven in thi s space , aft er which the pi t 
was fill ed wi th a mi x ture of one pa rt cement, th ree parts 
sand and fi ve parts broken stone, making a block of con
crete 85 ft. s,1uare and 20 ft. in depth. T he chimney, which 
is buil t upon this block. con tains 3,6oo,ooo bricks and 
\\' eig hs 8540 tons. 

T he acco mpanying map shows the locat ion of the sub
stations to be used in connection with the mai n station at 
N inety-s ix th St reet. T hese stations run in sizes from 
3000 to 6000 kw., as fo llows : 146th Street, 4000 kw .; N ine
ty-six th Stred , 3000 kw.; Fiftieth Street , 6000 kw .; Twen
ty-fifth S treet, 5000 kw. ; F ront Street , 3000 kw. , and Hous
ton St reet . 5000 kw. T he main generating station, as 
stated . has a capacity o f -1-5 ,000 kw. Two more sta tions 
will probably be located in the lower end of the city a 
lit tle la ter , possibly on new plots to be purchased . 

S torage batteries wi ll be used extensively, thereby in
creasing the capacity o f th e 5tati ons, but the sizes of the 
bat te ri es to be employed have not yet been fu lly det er
mined. 

Important Electric Railway Recently Opened in 
Switzerland 

T he fi rst electri c trunk li ne in Swit zerl and \\'as put in 
operation recen tly . It extends between Burg dorf and T hun . 
and is. with exception of the Chavornay-O rbe Road, which 
is onl y ➔ km . (2 .6 mi les) long, the fi rst road in Switzerl and 
to be operated by el ectricity under steam rail road condi
t io ns. U p to the station of Hasle it uses the track of the 
E mmenthal R ail road . F rom that point it branches off 
and enters th e f\ ig len Valley, in which a rc located the vil
lages Schafhauscn . Bigenthal, \Valkringen and Biglen , and 
meets the Dern e-Lucerne branch of the Ju ra-Simplon 
Rail road at 1( onolfi ng en. The new road then fo llows the 
K irsenbach Ri ver to T hun. 

Th e electri c power fo r the operat ion of th e road is gen
erated at Spiez, on the Thuner See, and is in the fo rm of 
three-phase alt ernating current at a pressure of 15,000 
volt s. T he current is led into T htm by lines strung on 
iron poles, and from T hun to Burgdorf, on wooden poles 
located adj ace1~t to the roadbed. F ourteen t ransformer 
stat ions, with a maximum capacity of -1- 50 In \' .. reduce the 
pressure from 15.000 volts to 750 volts alternating current , 
which is direc tly em ployed fo r the operat ion of the road. 
T he troll ey line consists of t\,·o h ard drawn copper \\·ires 
8 111111. in diameter. :J. nd th e rail s form the third conductor . 

The rolling stock of the road consists at present of six 
motor cars, ,,·eighing 32 tons, and a co rr esponding num
ber of tra il ers. T he motor cars will seat six ty-six persons. 
To each one of these cars an ordinary car seating fift y-five 
persons. of the second and third cl:J. ss . can be attach ed. 
T he speed is 36 km . (22 mil es) per hour. A ll cars arc 
equipped with hand and \Vestinghouse brakes . and are 
electricall y li gh ted. T h e motor cars a re electricall y heated. 
whil e the trail ers are wa rmed either by elec tric ity or steam . 

F or the freigh t traffi c two electric locomotives are in 
service, each of wh ich can t ransport 100 tons on the steep
est g rades (2.5 per cent) . Each locomoti ve is equipped 
with two motors of 150 h .p . each . and can attai n a speed of 
18 or 36 km . ( II - 22 miles) per hour. T he com pany also 
proposes to provide a small eq ui pment of sta ndard steam 
locomotives for emergencies and times of extra trdffic . 
For th is reason steam heating has been provided fo r in th e 
trailers. besides the electrical method . 

n etwecn nurg cl nrf and T hun are thirt een way stations. 
As the line is ➔ 1 km . (25-4 mil es) long. the average di s-
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tance between th e stations is 3 km . (r.8 miles), with a 
speed of 36 km. ( 22 miles) per hour. Stops are made 
about every fi ve minutes. The depots are simple in con
struction, but are, nevertheless, handsome and practical. 
They are all lighted by electricity. 

----♦-----
wages at Hull, England 

T he City Council of Hull , England, has fixed upon the 
following scale of wages for its employees: The time re
quired per week is seventy hours, which. however, includes 
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Plans of the London United Tramways Company 

T he most important tramway work now being projected 
in London is that of the London U nited Tramways Com
pany, occupying the district extending from Hammersmith 
to Hounslow and Hamton vVick on the southern boundary 
of the city, and from the Central London Railway terminus 
at Shepard's Bush and Banwell to Uxbridge on the north . 
\Vith the junction line uniting these tramways thi s system 
amounts to about 75 miles of track, covering 39 miles of 
street. Of this about 27 miles are in operation by horses. 
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SECT IONS OF CONDUIT CONSTRUCTION 

the time allowed for meals. Inspectors receive 30s. 
($7.20) per week, and for each year of service one addi
t ional shill ing per week up to 40s. ($9.60). Motormen 
start with28s.($6.72) perweek, and are raised to35s.($8-40). 
T hey al so receive 6d. (12 cents) for each hour overtime. 
Conductors receive 18s. ($4.32) per week, and are raised to 
25s. ($6). For overtime during th e first three years they 
receive 4d. (8 cents) per hour, later 4½d. (9 cents). Barn 
hands receive 21 s to 25s. ($5 .04 to $6) per week; stove at
tendants, 28s. to 30s. ($6.72 to $7.20); laborers, 25s. to 27s. 
($6 to $6-48) per week. The city furni shes the uniforms. 

The plans of the company for electrical construction 
were described fully in an article in the STREET RAIL
WAY JouRNAL for July, by J. Clifton Robinson, managing 
director of the company. Both the trolley and under
ground systems will be used. The former will cover about 
20 miles, and is now under construction. It will be located, 
of course, in the suburban portion of the route. The road 
will be operated on the three-wire system, and two trolley 
wires will be carried over each track, making a complete 
metallic return. The two inside wi~es will be inter-con
nected, and will form the neutral pole of the system. The 
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overhead wires will be divided into half-mile sections. and, 
in order to meet the Board of Trade requirement~, each 
1½ miles of the line will be supplied by an independent 
feeder running direct to the power station. The neutral 
return will also be reinforced for each section of a mile and 
a half by a separate feeder. 

The power station will be at High Road, Chiswick, and 
will have a capacity of 5000 h.p. The engine room will 
contain at present three 750-h.p. engines, each driving a 
500-kw., three-phase 500-volt generator, with a frequency 
of 25 cycles per second. The section farthest from the 
center of the line, about 8 miles distant, will be operated 

~ 

yQ_ ~/ ~~~~~Y-.~~~-~ -~ 
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The underground conduit system will be similar in gen
eral features to that used in New York, with cast iron 
yokes every 5 ft., and concrete sub-struction. Hand-holes 
will be located every 15 ft. and man-holes about every 150 
ft., depending upon local conditions. The slots will be 
¾ in. in width, and the conductors will be T irons, held in 
depending porcelain insulators similar to those employed 
in New York and Washington. The plow will provide a 
sliding contact by means of shoes held against the contact 
rails by spring pressure. 

The cars will be double decked, mounted on maximum 
traction trucks. They will be 33 ft. 4 ins. over all, with 
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STANDARD BRACKET AND SPAN POLES 

by a s1.1b-station, to which the alternating current will be 
carried by underground feeders. In thi s station will be 
seven transformers of 150 kw. each, and four rotary con
verters of 200 kw. each, which will deliver the current to 
the line at 550 volts. The converters will be electrically 
connected, so as to act both as converters and balancers. 
In case one side of the three-wire system is overloaded 
the converter will act on the opposite side as a motor, and 
thus assist the overloaded machine. The line poles will 
be extremely tasteful in design. As shown in the accom
panying engravings, they will be of three types, one a span 
wire pole of three sizes, measuring respectively 16 ins., 18 
ins. and 2 0 ins. at the base; and two bracket poles, one sur
mounted by an arc light. 

length of body outside 21 ft. 11½ ins., and length of body 
inside 21 ft. 4 ins. The width of the car at belt rails will 
be 6 ft. 6 ins., and the height from the track to the top of 
the roof, when the car is empty, 9 ft. 9½ ins. From the 
track to the top of the trolley standard the height will be 
15 ft. 2 ins. The cars will be equipped with cross-seats on 
the top and longitudinal seats inside.· H. F. Parshall is 
consulting engineer for the company. 

The economic and social results which are to follow 
from the development of the electrical street railway are 
only second in importance to those which have followed 
from the development of the steam railroad. From address 
at the Boston Convention, 1898. 
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Electric Rail Welding in Buffalo 

The work of electric welding 7500 rail bonds in Buffalo 
for the International Traction Company, referred to in a r e
cent issue, is now well under way, and about 2500 joints 
have been made up to date. The method employed is the 

T=TROLLEY 
C. B. = CIRCUIT BREAKER 
R R

1
R

1
~ RHEOSTATS 

M = .MOTOR 

,E~~ B = BOOSTER 

R. T. = ROTARY TRANSFORMER 
SW.= SWITCH 

R. C. = REACTIVE COIL 
W. T. = WELDING TRANS FOR MER 

W.c. -. CLAMP _,£~~ 

DIAGRAM OF CONNECTIONS FOR RAIL WELDER 

improved system of the Lorafo Steel Company, described 
fully in an article by Mr. Kleinschmidt in the May issue of 
the STREET R AILWAY J OURNAL. 

The outfit in use in B uffalo consists of fiv e cars, one of 
which is the welding car, the second a rotary transformer 
car, the third the booster or motor car, th e fourth car is a 
sand and ballast car, which goes in advance of this train 
and prepares the joint for weld111g, and the fifth car, which 
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FRONT VIEW OF RAIL WELDING MACHINE 

is equipped with a motor and emery wheels for grinding 
down any inequalities of the joints. 

The connections of the apparatus used are shown in th e 
accompanying diagram. The welding transformer prima
rily is run at 300 volts, and the voltage at the welding 
plant terminals is from 5 to 7 volts. The current used 
for the welding runs as high as 25,000 amperes. The use 
of the rheostat is to enabl e the attendant to raise the volt
age of the machine by any amount desired to compensate 
for any lack of line voltage. 

Method of Checking Fares on Interurban Railways 

A most complete system of auditing railroad tickets, 
cash fare receipts, checks, etc., is employed by the Dayton 
& Western Traction Company. It is the invention of J. 
W . Lutz, cashier of the company, and seems to be well 

00 
Lutz's Universal Auditor No , 2. 
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FORM OF TABLE 

;daptecl to long electric lines, where a variety o f fares 1s 

employed. It affords a compl ete check on conductors and 
agents, as by it no ticket can be a total loss to the company. 
Duplicates turned into the offic e do not need to be counted 
and placed consecutively, and no other record than the 
checking described is used . 

A sh eet of paper 17 ins. x 24 ins. is printed or stamped 
with six ty tabl es, each similar to that shown above. 

Dayton &Western Traction Co. Dayton & Western Traction Co . 
CASH FARE RECEIPT RETURN PASSAGE 

Good for One 

Continuous R,ide 

between 

Fare Collected F'are Collected 

5 30 55 

10 35 60 

55 30 5 

60 35 10 

Stations where 15 40 65 65 40 15 

70 45 20 

75 50 25 

Fare Collected is 

Punched. 

A 

20 45 70 

25 50 75 

FORM OF TICKET 

Good for One 

R,eturn Passage 

to Station 

Indicated by 

Double Punch 

nark. 

17:304 

T hese are numbered consecutively, a nd as each tabl e repre
sents IOO ti ckets, a sheet of the size m entioned represents 
6000 tickets, or numbers. If 2r,001 is the number of the 
ticket first to be checked then th e first table would, of 
course, be numbered 210(00) and the sheet would then be 
ready for checking all tickets between 21,001 and 27,000 
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inclusive. It will also be noticed that the table has a blank 
line at the top. O n this is entered the name of the con
ductor or agent to whom the 100 tickets represented by the 
table are issued. The Dayton & \Vestern Traction Com
pany has adopted a rul·e that where a ticket is not ac
counted for within a certain length of time, the person to 
whom it was issued pays for it just as if he had collected 
the fare for it. T his makes conductors careful, cautious 
and accurate. 

The form of ticket below shows th e company's standard 
form of cash fare receipt and return trip tickets. It con
sists of two parts, as shown. vVhere a cash fare is paid, 
the points between which the ticket is issued are punched, 
together with the charge for a single far e. The left hand 
half is then given to the passenger and th e right hand half 
is turned in to the company, hence it can never be used. 
\Vhere a round trip ticket is purchased, the points between 
which the ticket is issued and price paid are punched, but 
the right hand half is given the passenger and the left hand 
half frt urned to the offic e. T he portion g iven to the pas
senger is then good for a return trip, and is taken up by the 
conductor of the car by which the trip is made. Half fares 
are indicated by punching the space marked " half fare." 

The auditing system is copyrighted, and the form of 
ticket shown has been patented by Mr. Lutz. 

Electric Railway Construction in Buenos Ayres 

The work on the construction of the Buenos Ayres & 
Belgrano E lectri c Tramway, which is being carried on 

A German Definition of a Railroad 

During a recent law suit in Germany for injuries sus
tained through a railroad accident the question arose as to 
the true definition of a railroad. The highest German 
court, the Imperial Court at Leipzig, has given the fol
lowing: 

' 'A railroad is an enterprise whose function is to trans
port persons and merchandise over comparatively long 
distances upon a metallic roadway, which, in view of its 
peculiar construction and ease of operation, can trans£ er 
great weights and permit a high rate of speed during this 
transportation by employing natural forces (such as steam, 
electricity, animal and human muscular power), including 
in some instances the weight of the operating agent, and, 
under certain circumstances, is able to render considerable 
service, as well as be dangerous to human life and health." 

••• 
Stiffening a Stairway 

Where room is at a premium, as it frequently is in car 
~hops and barns, the spiral stairway is an economizer of 
space, but the problem arises how to make safe the railing 
necessary around such stair openings. A cheap and easily 
applied method is to put up a light fence of f -in. sheathing, 
using a 2-in. x 4-in. rail near the top of the boarding, and , 
perhaps a light cap on top, the bottom of the sheathing to 
be nail ed to th e floor with a quarter-round one on both 
sides . To strengthen this light construction, run a I-in. 
pipe around inside the sheathing, the pipe being either put 

DOUBLE DECKED CARS AT BUENOS AYRES 

under the instruction of Messrs. Kincaid, Waller & Man- . 
ville, of London, is approaching completion. Six miles 
of this line are now open, and the financial results have 
been most satisfactory. Current is obtained from a French 
electric light company. 

Both single and double deck cars are used. They were 
supplied by J ackson & Sharp, The J. G. Brill Company 
and Barney & Smith, and are mounted on Peckham trucks . 

The first engraving shows a view of one of these cars 
taken opposite the Hippodrome, where a long siding was 
installed to care for the extra traffic. As will be seen, 
double bracket poles are used, the bracket on one side 
extending across two tracks. The second engraving 
shows a car at Portones. 

It is reported that the Westinghouse Company has 
received a large order for electric railway apparatus to be 
used at the Paris Exposition in 1900. 

together with elbows, or, what is better, the corners bent 
in the smith's forge. · Holes are drilled even 12 ins. or 15 
ins., and common wood screws or carriage bolts used for 
fastening the pipe to the 2-in. x 4-in. rail above men
tioned. In most cases, it will not be necessary to fasten the 
pipe to the wali or floor, as it stiffens the woodwork suffi
ciently without such fastening. But if desirable, the pipe 
may be fastened to the wall by means of a flange screwed 
directly to the end of the pipe or to the floor by means of 
an inserted T and a drop leg thereto. 

••• 
The method of lubrication largely affects the life of 

brasses. After long tests with various lubricants the writer 
has discontinued entirely the use of grease on armature 
brasses, and in most cases on axle brasses, a good grade of 
engine oil, supplied through wicks, being more satisfac
tory and economical. From paper at the Boston Conven
tion, 1898. 
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Plymouth Electric Tramways 

(By Our Special Corrcspo11de11t.) 
Plymouth, the first town in England to be incorporated 

by act of Parliament (so long ago as Nov. 12, 1439) is 
among the first of the great towns in England to adopt 
electric traction on its corporation tramways. The sys
tem will, I think, compare favorably with any now 111 

operation. 
Plymouth has an interesting municipal history. It pos

sesses the oldest municipal water works, authorized by an 
act passed in 1585 through the influence of Sir Francis 
Drake, the celebrated navigator, who was then mayor. In 
1892 the corporation acquired the tramways and in Feb
ruary, 1896, unanimously appointed J. Hall Rider, A. M. 
Inst. C. E., etc., its electrical engineer. Mr. Rider, 

The accompanying map shows th e existing electric lines 
in solid black, horse lines, authorized for conversion to 
electricity, in dashed lines, and proposed new electri c ex
tensions in dotted lines . Il orse cars hav e been running 
fo r some time on the electrically equipped route from the 
Theatre Royal to Prince Rock . The length of thi s section 
is 3 I-IO miles of sing le track. The lines are double nearly 
all the way, and were laid by th e corporation . The rail s 
are grooved girder section, 92 lbs. to the yard and 30 ft. 
in length. Probably 60-ft. rail s will be used in future ex
tensions. Each join t is bonded with three N o. ooo Chi
cago bonds 30 ins. long. The tests of the conductivity 
have given most sati sfa ctory results. 

The electrical equipment of the tramways was under
taken by the 'vVesti nghouse Company, who subl et the 
overhead construction to R. \ V. Blackwell & Co . Th e de-

INTERIOR OF POWER STATION, PLYMOUTH, ENGLAND 

upon his arrival at Plymouth, was at once called upon to 
prepare plans and specifications for the proposed electric 
supply works, and these, the first works in this country, 
designed primarily for running the tramways, combined 
with the lighting of the town, are now completed. 

They have been built on corporation land, with rocky 
subsoil, at Prince Rock on the Cattewater, as the estuary 
of the river Plym is called, and immediately adjoining will 
be constructed a refuse destructor by contract with God
dard, Massey & Warner, who are guaranteeing 280 i .h .p. 
per hour. This destructor will be used for the tramways 
and the electricity committee will pay the works commit
tee (who are responsible for the destructor) at the rat e of 
¾d. per kw. hour of electric energy produced. This ar
rangement will mean economy to both committees, as it 
will bring some £ I 560 to the credit of the destructor and 
is a much cheaper rate for the electricity committee than 
could be secured by independent action. 

tails were designed by Mr. Rider to suit the character of 
the road, and no fewer than five different methods of carry
ing the wires have been employed, viz: ( r.) Side bracket 
arm, carrying both wires on one side of bracket. (2. ) 
Side bracket arms on both sides of track, each carrying 
one wire. (3.) Span wire from pole to pole . (...J-. ) Span 
wire from pole on one side of rosett e fixed to building on 
other , and (5) span wire from .rosette to rosett e. 

Owing to the great number of telegraph and telephone 
wires, guard wires will be put up over more than half the 
route. This rather detracts from the exceptionally neat 
and workmanlike appearance of the overhead construc
tion, which is helped, in no small degree , by the handsome 
bracket arms, the wrought iron scroll work of which is 
most effective. This scroll work was designed by E. G. 
Okell , l\Ir. Rider's chief assistant , who has been associated 
with him throughout the designing and construction of 
the works. He, Mr. Rider and W. T. Tester, the con-
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tractor 's resident erl.gineer, are to be warmly congratulated 
on the successful results of their combined efforts. 

The poles are three sectional, with S. S. S. joints, of 7 
ins., 6 ins. and 5 ins. outside diameter, with heavier poles 
of 8 ins., 7 ins. and 6 ins. diameter at curves. There are 
a few single tube poles, 8 ins. in diameter for half way and 
then tapering to 6 ins. at top. These, as well as a large 
proportion of the sectional poles, were supplied by Russell 
& Sons, of \Veclnesbury. Arc lamps are fixed in a num
ber of streets on the tops of alternate poles and, where 
possible, on alt ernate sides of streets, and a fiddle-bow sus
pension, between the ears holding the wires, has been 
fitt ed to take off the oscillation from the lamps. 

The line is divided into ½-mile sections, according to 
Board of Trade requirements, and insulated in the usual 
manner. Of the section boxes two have been very neatly 

'-1 . = 

car bodies were built by l\Iilnes & Company, of Birken
head, and are 14 ft. long, 24 ft. 6 ins. over platforms, and 
6 ft. wide. Each car is fitted with two \.Vestinghouse No. 
46 motors, giving rooo lbs. tractive effort at 8 miles an 
hour. The cars are housed in a temporary car shed near 
the Prince Rock terminus, which will hold, in addition 
to the six motors cars, six trailers. These will be con
Yerted from the best of the horse cars now in use. 

The controllers are of the Westinghouse series parallel 
type with a graded brake, and perfect control is kept over 
the car by putting the two motors in parallel and by con
necting them by a variable resistance, if necessary, to the 
extent of short circuiting the motors. This brake has been 
working most satisfactorily throughout the trial trips. 

The troll ey is of the Blackwell side acting swiveling 
type. The standard, 6 ft. 6 ins. high, is placed in the center 
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disposed of, by being built into the walls of corporation 
buildings. They contain four switch fuses, lightning ar
restor, telephone, wire terminals, etc. 

The overhead equipment, the permanent way and the 
cars are provided by the tramways committee, while the 
electricity committee is responsible for all the under
ground cables and supplies the current to the section 
boxes, just as would be done in the case of a private 
consumer, charging the tramway committee 3½d. per unit 
up to I 50,000 units, beyond which figure there will be a 
reduction in price. It is estimated that the price will be 
reduced to 2.3d. per tmit as soon as contemplated exten
sions are completed, when some 600,000 units will prob
ably be required. 

A t present there are six motor cars to seat twentv in
side and twenty-two outside. They are mounted on P~ck
ham standard cantilever extension trucks with 30-in. 
wheel s, 3 ft. 6 ins gage, and a 5 ft. 6 ins. wheel base. The 

of the roof of cars, sb that the arm can reach equally on 
either side. The arm is 15 ft. long. . _ 

Sanction has been given for electrically equipping the 
line from the Market Place to Compton. This route will 
take 2} miles of single track and will tap the residential 
district of Mannamead. Six more motor cars will be re
quired for this section, and another six for the .section 
from Theatre Royal to Hyde Park at Mutley. The cars 
on this route will run from the theatre over the Prince 
Rock tracks as far as the market and then run up the 
Compton line, turning off to the terminus at Hyde Park. 
fhere will probably be a sub-station with a large battery 
of accumulator cells for the Compton route. The corpora
tion is· also applying for power to the Board of Trade to 
construct 2 miles of additional lines to the eastward of the 
town. This district is growing-very rapidly and is peopled 
by the working classes. · · 

The power station contains a lighting plant, distributing 
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an alternating current at 2000 volts pressure to sub-sta
tions and a 500-volt to 550-volt continuous current tram
way plant. In order to avoid having to run the engines at a 
light load during the day, a special combination plant has 
been designed by Mr. Rider. T here are two sets in use; 
each consists of a Belliss high speed compound engine of 
150 i.h.p . running at 275 r.p.m., direct coupled to a Fer
ranti alternator of JOO kw. and also to a Westinghouse 
generator of JOO kw. The engine is therefore capable of 
driving either machine at full load or both at half load. 
Between the engine and the machines is a special shaft 
coupling, so that the engine can be disengaged when re
quired. A battery of 260 T udor cell s is kept in parallel 
with the generator. During the clay the engine can be 
kept at practically full load, the alternator suppl ying what 
small amount of cmrcnt is required for lighting, and the 
generator driving the cars. The battery, in parallel with 
the generator, takes np the inequalities of the tramway 
load, any current required above the output of the genera
tor being suppli ed b,v the accunmlators, and all under be
ing taken in by the accumulator in the fo rm .of a charge. 
In this way a practically constant load can be kept on the 
generator and therefore on the engine, and the cell s are 
continually charging and discharging according to the de
mands of the line. 

As the lighting load increases during the evening-, the 
load is gracluaily taken off the generator by the accumu-

SPAN POLE AND ROSETTE CONSTRUCTION 

lator, leaving the engine fr ee to drive the alternator at full 
load for the lighting. After midnig ht, when the cars have 
ceased running, the generator is driyen at full load for 
charging the battery until 6 o'clock in the morning when 
the cars commence running. 

The use of the clutch enables the generator and alter
nator to be used independently of the engine when re-

quired; thus on Sundays, when the ca rs are not runn ing, 
the g enerator will be run as a motor from the accumulator, 
driving the alternator for what lighting load there may be. 
Similarly the alternator can be nm as a synchronous 
motor from either of the other alternators in the station 
and the generator used either fo r charging the battery or 
for tramway work with the battery in parall el. 

It is not proposed to continue thi s type of combination 

BRACKET POLE CONSTRUCTION 

ri ght through the station when additional tramway ma
chinery is put down, its great use being for a day load 
plant. 

The battery consists of 260 Tudor cells of 600 amp. 
hours capacity; maximum discharge rate 200 amps . The 
battery is maintained by the Tudor Company under guar
antee for ten years at a rate of 5 per cent on first cost . The 
terms of the contract are that at any time within twelve 
hours of being fully charged the battery must give its full 
specified capacity of 600 amp. hours without the voltage 
per cell fa lling below 1 .85 volts . The rest of the plant 
comprises two 200-kw. F erranti alternators for lighting, 
driven at 250 r.p.m. and a 20-kw. booster, motor driven 
and used in series with the generator for charging the ac
cumulator so that the bus bar pressure need not be raised. 
T he booster generator is compound wound so that the 
current can be sent round the fi elds if it is desired to use 
the booster when the cells are being discharged. \ Vhen 
the line current is equal to the output of the generator the 
twowindings will neutralize each other and the booster will 
give no pressure. Then the battery will neither charge 
nor discharge. When the line current is less than the out
put, the shunt winding will predominate and the booster 
pressure will be in the right direction for charging the 
cell s. When the line current is greater than the output, 
the series winding will change the polarity of the booster 
so that it will add a pressure to the battery circuit and thus 
help it to discharge. 
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The probable additions to the plant will include a steam 
driven generator of from 450 kw. to 500 kw. 

All the auxiliary plant, stoker gear, feed pumps are elec
trically driven by E . C. C. motors. 

The three Lancashire boilers were supplied by J. Mus
grave & Sons, of Bolton, and are rated at 350 h.p. each. 
One supplies the two Bellis engines and the other two the 
two Ferranti alternators. Welsh coal is brought by 
steamer to the wharf alongside and is distributed by a 
Vicars stoker. 

There are three switchboards, one of the Westinghouse 
tramway type, one Ferranti type, · and the third a Ferranti 
rectifier board. All of the regulating resistances are fixed 

of the tunnel 4 m.; this leaves 3-4 m. of solid earth above 
the tunnel. 

The grade directly under the river is 1 :6oo, while that 
near the ~ouths is 1 :20. The total length, including the 
masonry at both ends, is 609 m. 

A few details of construction may prove interesting: 
The iron shell is composed of separate rings 650 mm. 

long, joined together by stiffening ribs 15 mm. in thick
ness. Each ring is composed of nine wrought iron 
flanged sections. The ribs project 50 mm. outside of the 
shell, and 15 mm. inside, the outer projections being util
ized to hold a cement covering, while the inner serve for 
caulking, so as to insure water-tight joints. The cement is 
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in the room immediately under the switchboard recess. 
The cables were supplied by the British Insulated Wire 
Company and laid by the corporation. 

At present the tramways only pay expenses, the cost of 
10d. per car mile preventing th e formation of a sinking 
fund. vVith electric power the expenses are calculated at 
5d. per car mile, and as owing to the increased speed a 
much more frequent ~ervice of cars will be run; it is not 
unreasonable to expect a handsome profit. 

The Spree River Tunnel 

The tunnel under the Spree River, intended for street 
railway traffic between Stralau and Treptow, near Berlin, 
has been completed and will be opened for public service 
in a very short time. The construction of this tunnel illus
trates the increasing tendency in late years of the German 
corporations to follow American practice by. selecting the 
shortest route, regardless of cost, and thereby meeting 
competition successfully. For a long time the park at 
Treptow, on the banks of the Spree, has been a much fre
quented resort for the residents of Berlin, because of its 
proximity to the city. This tunnel gives to the thickly 
populated section at the Silesian railway depot a new 
route by which the park may be reached in a shorter time. 
The most interesting part of the construction of this tun
nel is the fact that it is the first that has ever been built 
curving under a river, by the Greathead system. To still 
further add to the complexity of construction quicksand 
was encountered along its entire length. 

I ts dimensions are as follows: 
I t is 453 m. long, and crosses the river nearly at right 

angles, the river being 200 m. wide at this point. Its 
lowest point is 10.7 m. below the average water level, the 
average depth of the river being 3.3 m., and the diameter 

forced through holes in the shell, which are afterwards 
closed with iron or wooden plugs. 

As extensive experiments before the construction of the 
tunnel and previous practical experience had proven that 
plates only IO mm. in thickness were sufficiently strong, a 
great saving in cost was thereby effected. 

To prevent the rusting of the interior and the exterior 
of the iron shell coatings of cement, from 80 to 100 mm. 
thick, were applied. 

The tracks on the bottom of the tunnel, which are of 
the standard gage, are embedded in beton. A ditch. cql
lects all water, which is pumped out by means of an elec
trically driven pump. 

The header used during the construction of the tunnel 
is patented, and is composed of an iron tube, the cutting· 
end of which is beveled at an angle of 30 <legs. to the base 
of the tunnel. A partition divides it into two compart
ments, the rear one always projecting over the forward end 
of the tunnel. 

The breast wall of the tube is provided with openings, 
through which the sand is removed, also ball and socket 
stuffing boxes, through which drills may be passed to 
break up hard obstructions. 

The header is moved forward by means of hydraulic 
jacks placed against the partition in the tube, and the end 
of the last section of the tunnel put in place. The total 
pressure amounts to 900 tons. The downward curve 
given to the tunnel is effected by an unequal location of 
jacks, in other words, by putting more pressure on the top 
than on the bottom of the partition in the tube. 

Owing to the great difficulties encountered two and one
half years were occupied in the completion of this project. 
The daily advancement at the beginning amounted to 0.7m. 
to 1 .oo m.; on some days a progress of 2 m. was made, and 
the general average being 1.5 m. per day. 
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C HART E RS, O RDI NANCES, FRANCHI SES, ETC. 

l LLINO I S.-Rem oval of Causes-Ekctric Railroad s- Co n
demna tio n o f Land- Ili gh ways-P r ice-Con sent of County Board 
- Instru ct io n s. 

r. Two of seve ral tenants in co mm o n, wh o are n on -resi dent !'- , 
and who h a\'e been joined with their re sident co-tenant s and the 
res ident mortgagee of th e interest of on e oi th em, in conclemna
ti on pro ceedin gs, are no t ~ntitlcd to a removal of th e proceed in g s 
to the U nited States Circuit Court wh en the aggrega te o f their 
claims ex ceeds the sum of $2,000, but the amount o f th eir se pa rat e 
cla1'm s is less tha n that am ount . 

2. In condemn ation pro ceedin gs fo r a n elec tri c rai lroad, evi 
dence that the secretary of the company , seek in g to condem n the 
land, called o n o ne of several tenants in co mmon, and m ade him 
a n offer for the whole tract ; that the tenant th en sa id h e wou ld 
have to sec hi s co-tenant s, who were hi s s isters, abo ut the m atter, 
and reques ted two o r three days to con sickr th e matter; tha t at 
th e end of such tim e th e sec retary ca lled aga in , and that the offer 
was r.efused,-sh ows a n inability to agree o n a pri ce for the ten 
ant 's separa te share as well as that of th e w ho le tract. 

3. T h e County Board, and not the T o wn ship Commissioners of 
Highways, is th e proper body fro m which to o btai n con sent to the 
con struction of an elect ri c ra ilway on a public hig hway over which 
a turnpike company h as an easem ent. 

4. T h e g ivin g of an in struction in co ndemnati on proceedin gs, 
in r eg,a rd to a m att er n o t in issu e, and which co uld n o t, one way or 
the o ther, affect the amount of co mpen sat ion defendant s were 
entitled to, is n ot error. 

5. Refu sa l to g ive an in struction which lea,·es to the j u ry th e 
con st ructio n of a deed is n ot er ror. 

6. In condemnati on proceedings by a n electri c ra ilroad co m
pany against the own ers of the fee. to secure the ri g ht to o perate 
its lin e on a public hi ghway over which a turnpike compa ny has an 
easem ent, an in struction that , if th e jury beli eved from th e evi
dence that the turnpike co mpany had abando ned that part of th e 
road on whi ch the rai lroad was to be co n ~tructed, the ju ry mig ht 
take that fact into con sideration, is properly refu sed, as it wou ld 
still be a hig hway, and the am ount of defendant' s da m ages wou ld 
not be affected. (Trotler vs. St. L oui s B. & S. Ry. Co. , 5..J. N . E. 
Rep., 487.) 

M ICHI GAN.-l\ lunicipal Corpo rations-Power to Oper ate 
~ treet Railroads-Con stitutional Limitations-Internal Improve
m ents. 

1. Under Const. art. 14, sec. 9, providin g that ''th e State sh all 
not be a pa rty to o r interested in a ny wo rk of internal improv e
m ent , nor en gaged in carryi n g o n any such work," work s of 
internal improvement , which th e State it self is prohibited from 
unde rt akin g, it ca nn o t authorize municipaliti es to undertake or 
become interested in. 

2. The street railroads of Detroit , comp ri sin g over 140 mil es of 
track, and valued, with their equipment , a t fro m fiv e to twenty 
million do llars, are works of interna l improvem ent. 

3. The ac t o f th e L egislature o f Michigan authorizing the crea 
tio n by the Commo n Council of the City of Detroit o f a co m
mi ssio n of three m en , to b e kno wn as th e " D etroit Street R a il 
way Commission," and co nferrin g on such com mi ssion , wh en ap
pointed , the pow er , in their di sc retio n. to purcha se, lease, o r o ther 
wise acquire by conveya nces to the city. a ny str eet railroad wholly 
o r partly within the city, togeth er with it s property, ri g hts. and 
privileges, and to extend and o perate the sam e in behalf of th e 
ci ty by th e carri age o f pa ssen gers a nd frei ght for hire, is in viola
tio n of the provision o f the State con stitutio n prohibitin g th e State 
fro m beco ming interested in any wo rk of internal improv ement , 
and is void . (Atto rn ey General vs. P in gree et a l., 79 N. \ V. Rep. , 
814. ) 

MISSOURI.-Autho rity to A m end Charter-Extension of 
Lines-Parallel Law-Repeal- Quo Warranto. 

I. Rev . St. 1889, s;ec. 2779. authorizin g a corporation to "exten d 
its bu sin ess to any oth er purpo ses auth o ri zed by thi s art icl e," is 
not m erely a permission t o a corporat ion, orga ni zed for on e of the 
deven purpo ses allowed by sec. 2771 , to extend it s busin ess so as 
to embrace anoth er of th e eleven purposes, but auth orizes a street 
car company, wh ose termini were fixed by the o ri gina l in co rpora
tion, to amend it s charter so as to ex tend th e ori g inal termini , 
a11<l thereby ca rry t h e publi c a g r '.'ater <li stan ce fo r the sam e far e, 

• <"ommunic-ati011 s relating l o thi s d epartment may he a, ldn:ssed tn th l' 
E<litors, John ston J:u ilding, 30 Broad S trc-c- 1, New Y 0 1·k . 

or so as to include the righ t to buy ur lca5c a ruad alr eady cun 
structed. 

2. \Vhere a stred railway com pany ha s, frum tim e to time, by 
muni cipal authority, ex tended its li n es beyond the termini !-,tated 
in it s original charter , and such g ra n ts a rc g rea ter in e.x tcnt and 
lo n ger in mileage than th e one chall en ged in the ca se at bar, bu t 
n u o ne h as ever questioned th eir legality, and relator ex pressly 
di scla ims any dcsire to have th e compa ny ou sted therefr o m, the 
w rit of quo warranto will be refused. 

3. Act J a n. 16, 18Go ("Third P a rallel Law"), provides tliat no 
street railroad shall hcreafte r be comtructed in th e city uf St. 
Louis neare r to a parallel line than the third parallel street frnm 
a ny road now con structed, or which may thereafter lJe con structed, 
except the roads h ereinbcfure mentioned. At that time th e Le g is
lature a lon e h ad power to lcgi~late a s to the c ity of St. Loui :-.. 
Acts 1865-66, pp . 279-287, amended the St. Lou is charter, and gavc 
the ci ty so le power to grant the right " to constru ct street railroads 
in any street of said city , and to reg ulate ancl control th e same and 
th e u se th ereof. " Con st. 1875 cx presscly pruhilJited th e Legi s
la ture fro m gra ntin g th e right to con !-, truct or operate or tran sfer 
a s treet rail way in any city of the State, without its con sent , and 
gave the city of St. Loui s the po\\er to arlopt a charter which !-,houlrl 
~upersede a ll prior charters. The chaner so adopter! by the city 
gave it the so le right to grant the right to con struct ~trect rail 
way s and to regulate street car com panies. J-Jcld , that A ct 18Go 
was re pea led by implication by Act 1866 and Const. 1875. ( Stat e 
ex rel. Crow, A tto rney General Ys. Lindell Ry. Co. , 52 S. \V. Rep. , 
248.) 

NE \V JERS EY.- AlJando nment of Operation- E x cuse for 
Non-performancc- rdandamus-Partie s. 

r. A ~trect railway company incorporated under the laws of thi s 
Sta te, and the ro ute of ib road. and the location of it s track s, estab
lished by an o rdinance of the muni cipality in th e street s of wh ich 
the co mpany is to o perate ih roa d, such ordina nce being accepted 
by such co mpany , and it s tracks laid in accorclance th erewith, and 
the roa d con 5t ructed and in operation, cannot. a t it s mere will and 
discretio n , cease and a ban don the o perati o n thereof, o r any por
tion thereof. It beco mes th e duty of th e railway co mpa ny, in the 
exercise of it s ri g ht s, priYileges, and franchise s, for the benefit of 
the publi c to maintain and opera te it s road according to the t erm s 
o f the o rdinance, and in compliance with statutes which confer 
upon th e compa ny such right s, privileges a nd franc hi ses. 

2. A n implied condition a ttac hes it se lf to th e g rant of the fran 
chi se that it be held for publi c benefit , and the duty upo n th e rail 
way company is to exe rcise it for such purpose, and, as a publi c 
age nt . it cannot escape th is du ty. 

3. The co mpany, duly in corporated. which has the own ership 
of. and is in possession and control of. such street railway, it s 
applian ces and pro perty, wh eth er under a lease of or by sale fro m 
the o rigina l or other co mpany incorporated to co n ~t ruct and oper
ate su ch railway, o r by sale under a decree of th e Co urt of 
Cha ncery o f thi s State up on fo rec lo sure under th e s ta tute of the 
State co ncernin g the sale of th e property anci fra nchists of ce rt ain 
corpo rat ion s (P. L. 1897, p. 229, c. 127), has co n fe rred upon it all 
the corpora te ri g ht s, libertie s, privileges and fra nch ises of such 
o rigi nal o r oth er company , and upo n it rests th e sa me burden and 
duty to mainta in and opcra te such st reet railway under the statutes 
and th e ordina nce of the municipality as was imposed upon th e 
o ri g ina l co mpany. 

4. Th e fac t that th e loca ted route of th e rai lway i!-> laid acro~s a 
bridge over a strea m . t he con st ru ction, maintenance and control 
of which bridge is in the Board of Ch osen Frceh o lclers, which will 
n o t p ermit ·t he track s to be laid t hereon unless upo i1 'proper and 
reasona bl e regulation s for the safety of the bridge fo r th e trnvelin g 
public. furni shes nn excuse why the roacl sh ould no t be •operated 
upon it s r ou te through th e street s of th e municipa li ty lyi n g upo n 
either side o f such bridge. The acceptance o f th e o rdinance being 
a pa rt from th e cont rol of su ch bridge by the Board of Chosen F rc e
holders, and haYi ng n o relation to it . or to its u se. an d th ere being 
an agreement between the ra ilway co mpa ny and th e chosen free 
h o lders in relati on to th e u se of such bridge, th e court will n ot 
enter upo n th e con sideratio n of the reason s why the company has 
not perfo rm ed such agreem ent , in o rder to excuse the co mpany 
fro m th e perfo rmance of its du ty towa rds the municipality in th e 
o peratio n of it s road. 

5. l\Iandamu s is th e proper r em edy to co mpel such street ra il 
way co mpany to per fo rm the duty of mai ntainin g and o peratin g 
such railway fo r t he benefit of the public. Th e publi c duty imposed 
upon the company is always active, poten tia l and imperative, a nd 
mu st b e executed un ti l lawfull y surrender ed, suspended o r aba n
don ed by the legally expressed consent of the State, and th e per 
forman ce o f thi s duty can h e lawfully enfo rced by mandamu s. 

6. The m uni cipality in th e stree t s of whi ch th e rai lway i~ loca ted 
by the ordin ;i n cl' is a proper relato r in a proceedi n g by ma1Hla 111u s 
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to enforce the duti es of the company toward th e public. (State 
ex re l. City o f Bridgeton vs. Bridgeton & M. T ractio n Co. , 43 At!. 
Rep., 715.) 

NE\ V YORK.-1. E lect r ic St reet Ra ilway- Gran t of Certifi 
cate.-The g rant of a right to build a street sur face elevated rai l
road, conn ec tin g seyeral localities of considerable importa nce, 
between which there is no di rect rai lroad communication, in terri 
tory fo r th e most part wi thin th e city of New York, is proper, 
th ough the proposed road would in some insta nces nea rly parallel 
a steam railroad, where it woul d furn ish m ean s of local transpor
tation which were not , and could not well be , furni shed by suc h 
steam railroad. 

2. Same-Grant-Under Railroad Law, sec. 59, authorizing th e 
Board of Rai lroad Commissioners, befo re granting a certificate 
fo r the construction of th e road, t o permit errors, omissions, or 
defec ts to be supplied and corrected, a chan ge in th e route of an 
elec tri c railway, not affec t ing sub stantially it s charact er , and mad,e 
to o bviate objections of the local authorities, is such a defect as 
LOU!d be corrected under the powers g iv en under said sec tion ; and 
such change could be di sregarded or approved, if made· after the 
filing of the arti cles, and befo re the application to th e board. 
(Peopl e ex rel. L on g I sland R y. Co. vs. Board of R. R. Com'rs 
of New York, 59 N. Y. Suppl. , 144.) 

OHIO.- Change of V enue-Suit Against Corporation- Con 
stit utio nal Law-Suffi ciency of Affidavit- Presumption of Credi 
bi li ty- Rul e as to Evidence-Order Overruling A pplicvt ion
E rror v\Taived. 

I. Sec. 5033 of the R evised Statutes, which provides fo r a change 
o f venue "when a co rporatio n hav ing more than fifty stockh c lder s 
is a party in an action pend ing in any county in whi ch the corpora
tion keeps it s principal o ffice or tran sacts its principal business, if 
the o pposite party m ake affidavit that he can not, as he b eli eves, 
have a fair and imparti al trial in that county, and his appli ca tio n 
is sustained by th e several affidavi ts of five credi bl e persons r e
siding in the coun ty," is not in co nflict with the State or Federal 
Constituti on. 

2. It is not necessary, to entitl e th e app licant to the benefit of 
the statute in a case for which it provides. that hi s affidavi t shall 
state th e groun ds of h is beli ef that he cann ot hav~ a fair and 
impartial trial in th e county in wh ich the ac tion is pendi1 ,g, n or 
that th e sustainin g affiant s shall state th e g rou nds uf th eir belief. 
It is su ffici ent that the a ffidavit of the applicant sta te that he can
not, "as he believes, " have a fair an d impartial trial in that coun ty. 
And h is applicati on is " sustain ed," with in the purview of the 
statute, wh en there is fi led th e several affidav its of five cred ible 
pe rsons resid in g in th e county, stating that th ey entertain th 'c sa me 
belief. \Vhen so complied with , th e statute is mandatory. 

3. Unless th e character of an affiant for truth is attacked he will 
be presumed to be a credible person, and ev idence in hi s ·support 
is not required nor admi ss ible; but , if attacked, it becomes a ques
tion fo r th e court to determine wh ether h e is a credible person. and 
unless fo und to be so, the applica tion may be deni ed. 

4. W hether the action is one in wh ich a corporatio n havi ng m ore 
than fifty stockholders is a party, or is pendin g in th e coun ty wh ere 
the cor poration keeps its principa l office or tran sacts its principal 
busines s. are questions for th e deter mination of the court in which 
the application is made; and, if th e statement of these fact s in the 
affidavit is deni ed , the burden is on the applicant to establi sh th em. 

5- An o rder overruling an applicat ion for a change of venue is 
not an order made in a special proceedin g, which may be made 
the foundation of an independent proceedin g in error, but is prop
erly rev iewab)e o n error prosecuted to the fina l judgment in the 
action. T he error is not waived by proceeding to a trial o f th e 
action w~tho ut objection by the applicant . (Snell vs. Ci ncinnati 
St. Ry Co., 54 N. E. Rep. , 270.) 

UNITED STATES COU RTS (OI-IIO) 

1.-Con stitu tional Law- I mpairm ent of Contracts-Ordinances 
Granting Stree t R ai lroad F ranchises. 

City o rdinances makin g g rants of franch ises to street rai lroad 
companies on specified conditi ons, when accepted by the com
panies, const itu te con tracts, which cannot be annull ed or am ended 
except by consent of both parti es, and whi ch are protected fro m 
impai rment by the fo urteenth constituti o nal a mendment. 

2.-Equity Juri sdiction- R estrainin g E nfo rcement of Unconsti 
tutional O rdinance. 

A fe deral court of equity may g rant r elief by injunction against 
a city ordinance which impairs the contract ri ghts of complain
ant or deprives him of hi s pro perty with out due process of law. 

3.-Right of Muni ci pality to F ix R ates of F ares. 
The statutes of O hio confe r power upon municipaliti es to 

determi ne th e conditions of the g rant of a franchise to a street 
rai lroad company, including the rates of fa r e to be charged, but 
no power to thereafter prescribe rates of far e; a nd where the g rant 

it self fixes the ra te of fare a reserved right of r egulation does not 
authorize the mun icipal ity to thereafter change it durin g the li fe 
of the grant. 

4.-Constitutional Law-Impairm ent of O bl igation of Contracts 
-Ordinance Chang in g R ates of Fare on Street Rail roads. 

A city, in g ranti n g fra nchi ses to two certain st reet railroad com
panies. fixed the rates of fa r e to be charged, r eservm g the ri ght 
to increase or dimini sh such r ates, as it mi ght deem just ifi able and 
expedient. Afterwards, by different ordinances, it g ranted addi 
t ional fra nchi ses to each company, expirin g with the o rig inal fran
chise, to bu il d extensions, lay addit ional t racks, or to change the 
motive power. It imposed condi tions to each of such addi tional 
g rants, which were accept ed by th e r espective comp,mies, in the 
way of r equirin g street pavi ng and repairin g, or the furnishin g o f 
increased ca r service, to which the com pani es were not before 
subject. Such o rdinances also made chan ges in th e rates of fa re 
by providin g that but a sing le fa re, a t the rate then charged , sh ould 
be charged for passage between any two points on either th e orig
inal lin es or their exten sions, and by re quirin g th e co mpanies to 
se ll tickets a t a red uced rate. As to on e of the compani es, which, 
und er th e ordinance containing th e r ese rvati on, h ad th e ri ght to , 
a nd d id, charge two fa res fo r passage over the entire len g th of it s 
line, a subsequent ordinance grantin g it the ri ght to lay a do uble 
track. and to main tain it durin g the li fe o f its ori g inal franchise, 
requi red the ca rriage of passengers over the ent ir e line fo r a 
single fa r e at the ra te then charged , and such company was subse.: 
quently g r~,nted the right to chan ge its m otive power from horses 
to electric ity, whi ch it did , at a large expense. Each of said com 
pa ni es subsequent ly consolida ted with a number o f oth er com
panies, as to whom n o powe r to change the rates of fa re had bee n 
rese rved by t he city, th eir o ri g in al lin es, to which the r eservation 
in regard to chang in g ra tes of fa re applied, thu s becomin g parts 
of two several con solidated sys tem s. each containin g many mil es 
of road , operated togeth er . T hese con solidation s were consented 
to by th e city, th e co nsents co ntaining provisos, accepted by the 
consolidated companies. requiring transfer s to be g iven , or through 
ca rs n m. so that a sin g le ra te of fa r e or ti ck et at th e ra te then 
charged sh ould en ti tle a passenger to ride over the lines of any 
two of th e const itu ent companies, wh ereas they were befo re 
entitl ed to charge separa te fa r es over each lin e. None of such 
legislation of th e city rnbseq uent to that g ranting th e two ori g inal 
franc hises mentioned contained any r ese rvati on of the r ight to 
make fut ure changes in rates of fa re. Held, that such subsequent 
legislation. and it s accep tance by th e compa11ies, operated as a 
r epeal of the provisions of the o ri g inal grants r eserv in g th e ri ght 
to change the rates of fare o n the o ri ginal lines of th e two com
pa nies to which th ey ap pli ed, o r con stituted new contracts with 
such compani es an d their successo rs, which th e city could not 
impair during th e li fe of their franchises; and that an ordinance 
passed by the city req ui r in g th e consolidated compani es to r educe 
the rates o f fare on such ori ginal lines, aside from being impracti 
cable in operation , since each of such lines had become a part of a 
larger system , operated togeth er as a whole, was unconstituti onal 
and void as an impairmen t o f the contracts made by such subse
quen t ordinances. 

5.-Same-Modifi cation of Grant by City-V alidity Under Ohio 
S tatute. 

Rev. St. O hi o, sec. 2502, providin g that , aft er a grant or ren ewal 
of a g ran t is made by a municipal corporation, it shall not, during 
th e ter m of such g rant or r enewal, r elease the grantee from any 
obligation or liability imposed by th e terms of such g rdnt or 
renewal, does not prohibit a city makin g a g rant of a franchi se to 
a st reet rail road company, in which it r eserves th e ri ght to r.hange 
the rates of fa r e to be charged, from thereaft er modifying such 
co ntract on suffic ient consideratio n. (Cl eveland City Ry. Co. vs. 
Ci ty of Cleveland. Cleveland E lectri c R y. Co. vs. Same, 94 F ed. 
R ei,. 38;; .) 

LIAB ILITY F O R NEGLIGENCF 
ALABAMA.-Passenger s - Per sonal Injuri es - Complaint -

Street Cars-Operation W ithout Condvctor- Pl ea-Rules of Car
rier- Negligence of Passen ger- D eath- P roximate Cause. 

r. A com plain t ave rrin g that plaintiff's intestate was a passenger 
on one of defendant 's street ca rs. and that defendant then and there 
so negligently conducted said business that by r eason of such neg
ligence plainti ff' s intestate r eceived per sonal injuries, which caused 
hi s death , suffic iently alleges the n egli gence of defendant. 

2. A com plaint in an acti on fo r per sonal injuries to passenger , 
causin g dea th , all eging that " deceased gave th e usual signal to stop 
the ca r, whereupon the motorman * * * slow<jd up and 
stopped , o r so nearl y so as to r ender it r easonably safe for deceased 
to proceed t o ali ght , whereupon deceased proceeded to alight , 
placin g himself in a standin g positio n on the platform or running 
board alongside th e car fo r that purpose, * * * wh e- eupon the 
motorman, negligently failin g to look and see whether deceased 
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was in a place o f danger, * * * started the ~ar with a sudd~n 
m otion , * * * th ereby throwing deeeased v10kntly from said 
ca r," is not objectionable, in tha t it does nyt show whether l~e was 
injured by r easo n of attempting to get off the ca r after 1t had 
stopped, o•· whil e it was m ovin g, and th at it does nut show that 
the motorman was in fo rmed of h is desire to get off the car. 

3. It is not necessary to allege the na me of the car ri er' s employee 
whose neg ligence caused th e injury. . 

4. Where a complaint all eges several negligent act s or o n11 s
sions of a carrier, and that, co mbin ed together, th ey produced ~h e 
result complained of, it is error to strike out the word s chargm g 
one of the acts or omissions. 

5. Whether the operation by a street railroad company_ of it s 
ca rs without a eonductor constitutes negligence is a question for 
the jury. 

6. In an action for personal injuri es to passenger , a plea that the 
car was equipped with bell and co rd attached so that passenger s 
could no tify th e motorman when they wi shed the car stopped 
should be stri cken out , in the absence o f an ave rm ent tha t the 
passenger did not pull th e cord or ring the bell. 

7. A rul e of a street ca r company that passeng er s mu st not leave 
it s cars whil e th ey a re in motion is a reasonable one. 

8. A passenger cann ot be charged with negli gence in vio latin g 
a rul e o i the carrier, unl ess he knew the rul e. 

9. Whether a passenger was g uilty of negli gence in goin g upon 
the running board of the ca r preparatory to alighting, whi le it was 
in motion, was a question fo r the jury. . . 

JO. N egligence r esultin g in an injury to decedent' s hn ge r, whi ch 
produced blood poisonin g, causing hi s deat_h , i~ th e pro x imate 
cause of such dea th. (Armst ro ng vs. l\iontgo mery St. R y. Co., 
26 So. R ep., 349.) 

.ARKANSAS.-Carri ers-Personal Injnries - E\·idence - Con 
clusion s of Fact-Admissibility- Relevancy- R es Gestce-D eclara
tiGns After Injury-Trial- Prejudi cial In structi on- Street R ail 
roads-Trespassers-Degree of Care. 

1. In an action to r ecover for injuries sustai ned while att emptin g 
to board a mo vin g street car, the question, "what difficulty would 
you have had in gettin g on if it had remain ed going as it was 
when you started on it?" is inadmissibl e, as ca lling fo r th e deci sion 
of a question which is within th e exclusiv e provinc e o f the jury to 
determin e. 

2. Testimo ny of a witness in an actio n a gain st a str eet railway 
eompany for damages for perso nal injnries, to the eff ect that he 
_did not think it was dan gerous to get on certain cars by the fro n t 
platform, when they were runnin g slow ly , is inadmi ssibl e as 
determining a question within th e excl usive prm·ince o f the jury . 

3. In an action by plaintiff, a boy 10 year s of age, agaimt a street 
car company for damages for personal inj nri es, evidence that boys 
had ridden on defendant 's cars at different times without penni s
sion and at o th er tim es by invitati on , and without paying rar e, is 
incompetent , as not tendin g to prove that plaintiff was enti tl ed tc, 
ride on th e car he att empt ed to board at the time he was injnred. 

4. A statem ent by the m otorman of the defendant company that 
it was due to hi s (the m oto rman' s) own carelessness that plaintiff 
got hurt, made afte r the injnry wa s co mplete, and plaintiff had been 
r emoved from wh ere he had fa ll en , and was sittin g in th e car, and 
made with th e o b\·ious purpose of showi ng that the moto rman 
was g t•ilty of n o intentional \vro ng, is no part of th e re s gest;e, 
and is inadmi ss ible. 

5. T esti1pony by a witness to th e effect that h e could not repea t 
th e ex~ct words 11 sed by plaintiff after th e injury had c ccurred, but 
the impression left on b is mind \Vas that it was plaintiff s own 
fanlt, is properly excluded. 

6. Wh ere o ne o f the defenses to an ac tio n agai nst D stree t ra il 
way co mpany was that th e injnry was cine to plaintiff' s own ne g li 
gence, and not to any n egli gence on the part of defendant, and evi 
denee was adduced to support thi s defense, and instructions were 
g iven upon it , an instructio n that the only va lid defen se in th e 
ac tion was based on the th eory that defendant' s m o torman had 
not invited pla intiff t o ride, and for th e jury to exclude from th eir 
consideration and decision the question whether, admitting the 
invitation to have been given , the plaintiff was guilty of such co n
tributory n egli gen ce as would defeat hi s r ecovery, is hi g hly prej u
dicial to the defendant. 

7. Employees of a street railway company are under no obli ga
tion to keep a lookout to prevent boys, endeavori ng to ride with
out permission and paying fare, from entering its cars whi le in 
motion, and owe them no duty sa\·e not to injure them wantonly. 

8. A boy ten years o f age, ridin g upon a street car without paying 
fare, by invitation of a m oto rman in char ge of th e sam e, who has 
authority to r eceiv e and let off passengers, is not a trespasse r. 

9. An invitation of a m otorman to a Loy to ride o n the car is an 
act within th e scope of hi s employment, for which h e is respon sible 
to his master, and if th e boy accepts it innocently h e is no tres-

passe r , and it is th e duty of th e co mpany tu exte nd to hi m the 
dili gence due to passengers o f hi !, age and di sc ret ion. 

10. In enterin g, r idin g upo n, and lea \'in g st ree t ca rs a boy t e_n 
years of ag<.: o r ove r is bound to exer cise pruden c<.: equal to hi s 
car<.:, kn<;wledge, and experi ence, and to that ex tent is hdd re!, pon
si bk in law fo r acts or o mi ssions contributin g to hi s own injury. 
( Little H.oc k Trac tion & E lec. Cu. vs. N clson, 52 S. W . H.e[J. , 7-) 
· ILLI N Ol S.- P erempto ry Instructions-Waiver- ln jurie!, to 
Passenger5-J nst ruction!,-Ques tio ns fo r Jury. 

r. A m o tio n mack a t th <.: close of pl ai ntiff' s ev id<.:n ce to find fur 
defendant is wai ve d where 1t is not r enewed a t th e dos<.: of the 
evidence, except as it is included in a se r ies of in structio ns as ked 
by defendant. 

2. A n instructi o n th at a ra ilroad company shuuld exercise th e 
hi g hest degree of ca re, consistent with the prac tical o peration o f 
th <.: road, to provi d <.: fo r the sa fety of passen gers, is appli ca ble in 
an actio n by a passen g<.: r o f a g rip car iur injuri es susta in ed by the 
sudden fl yin g back uf a brake J<.:yer, where there was ev idence tha t 
th e brak e was in bad o rder. 

3. In an action by a pa!,senge r o n a g r ip car fur injuries caused 
by a sudden fl yi ng back uf a Lrake len: r , his fa ilure to o bey th e 
g riprnan 's r<.:<JU <.:!> t to !"tand back was not negli gence 11 <.: r se, wh ere 
the car was crowded, and he was not inform ed of the cl an ge r. 
( W es t Chicago S t. H. y. Co. vs. J ohn!,o n , 54 N. E. R ep. , 334.) 

I LLI N OIS.-Action for Negli gence-P ersonal In jury-In struc
tion s. 

I. In an ac tio n fo r per sonal injuri es, an in st ructio n authori zin g 
a verdict for plaintiff on condit ion tha t she was injured because of 
defendant' s negli gence, ·•wi th out negli gence or fa ult o n her part ," 
is equi\·alent to requiring proof th at she was in th e exercise of 
o rdinary car e. 

2. A n in structio n tha t th e jury may di sregard th e entire testi 
mony of a witn ess, when it is palpabl e that he has intentio nally 
testifi ed fal se ly as to so me materia l matter , and is not corrobora ted 
by other e\·idence, could not mis lead them to suppo:-.e that th ey 
should not di sregard the tes t im ony of a witness intent ionall :' fal si
fying if there wer e o th ers of the same kind who test ified in the 
same way. 

3. Th e jury were told that they we re to con sider all the testi
m ony ; that it was plai ntiff' s duty to establi sh her case by a pre
po nd<.:rance of the eY iclence, and a \·erdi ct for defendant was 
directed if the e\· idence was equally balanced , if it prepo nderated 
for defendant, or if th ey were in doubt as to the preponderan ce; 
that the burden of pro of wa!, not on defendant , and, if the pre
po nderan ce did not show an act a ll eged essenti a l to recoyery, their 
verdict should be fo r defendant. Th ey were al so told to consider 
a ll the eYidence, and if it preponderated fo r defendant, or if they 
wer e unabl e to dec ide, th ey should find fo r defendant. Held , that 
the jury could not have understood an in struction that a "pre
po nd erance of the evidence" does not neces!,arily m ean the greater 
numb er o f witnesses, but that !, Uch evidence as produces conviction 
in the minds o f th e jury will constitut e such preponderance, to 
mea n that they m ight di srega rd the evidence fo r defendant. 

4. From an in structi on to a jury, in rela tion to estimating dam 
ages fo r pain and sufferin g due to a perso nal injury , and the future 
consequences reasonably ce rt ain to res ult, tha t they might "'them
seh· es make such estimate fro m the fa ct s and circumstances in 
proof. by considerin g them in conn ec tion with their kn owledge, 
o bsen ·ation , and experience in th e busin ess affairs of life," it 
could no t be inferred that they might consid er injuri es outside the 
eYiclence, of which th ey mi g ht indi vidually know. (North Chicago 
St. Ry. Co. \" S. Fitzgibbo ns, 54 N. E . R ep., 483.) 

LOUISIANA.-Injnry to P er!, on o n Track. 
The p laintiff in a suit ior damages aga inst a railroad co mpany 

fo r in juri es caused by defendant' s ca r rnnnin g over h im, sho wn to 
ha\·e been alongs ide or in a positio n clo !,e to th e track, with hi s 
legs across the n eares t rail , and in that condit ion receiving hi s 
in juri es, mu st , in order to recover, show with reasonabl e certa inty 
that , notwith standing hi s g ro ss imprudence in thus exposing him
self to peril, the defendant 's motorman could, by th e exercise of 
ordinarv ca re, have avert ed th e acc ident. 2 Tho mp. Neg. p. u o5, 
!,eC. I ; Id . pp. II!'i7, u58; Pier ce, R. R. p . 330 ; Patt. R y. Acc. L aw, 
pp. 5 r, 55 , 61; R ailway Co . vs. Ives, 12 Sup. Ct. 679, 144 U . S. 
429, and lin e of auth oriti es th er e eited; l\IcGuire vs. Railro 2. d Co ., 
16 South . 457, 46 La. A nn . 1543. (Kramer vs. New Orleans City 
& L. R. Co. , 26 So. R ep., 411.) 

l\f A RYLAND.-Master and S ervant- Liability of Master fo r 
Tort s of Servant- \,Villful and W anton Ac ts-Instructions. 

r. A master may be held li able fo r an act of hi s servant , though 
willfully or wantonly committ ed, when it was within the scope of 
hi s employment, and done in the perfo rmanee of the master 's busi 
ness. 

2 . Whether an act o f a se rvant was within the scope of hi s 
employm ent , and don e in the course of hi s serv ice, a nd fur the 
master 's benefit, is usually a question of fac t for the jury. 



3. Th e mere fact that a plaintiff suing fo r a personal injury 
result ing from th e all eged negligent act of defendant' s ~ervant 
testi fies tha t, in hi s opinion, the se rvant ac ted willfully and 
malici ow, ly, o r even felo11io usly, does not entitle the defendant to 
an in structio n direc tin g a ,·e rcli ct in hi s favor. 

4. \Vhere no reference is made _to the pleadin gs in the prayers 
fo r instruct ions, th e co rrec tness o f such prayers must be de
termined solely by th e evidence. (Baltimore Con sol. R y. Co. ,·s. 
Pierce, 43 Atl. Rep., 9-1-0. ) 

MARY L AN D.-Crossing Track- Failure to Stop and L ook
Ins tructions-Contributory N egligence-Duty o f }doto rrnan. 

r. The fai lure o f a pedestrian to stop and look beio re crossi ng 
th e tracks of a street railway will not, under all circum stances, con
stitute such contributory negli gence as will prevent r ecovery. 

2. Negligence on the part of plaintiff will no t defea t hi s ri ght to 
r ecover , unless it is such that but for it th e mi sfortune could not 
have happened ; nor if the cl efenclant, by the exercise of ca re on hi s 
part, could have avoided the consequences of such negli gence. 

3. The court may modify a r equest of defendant to charge that 
plai ntiff ca nno t recover if she contributed to th e injury, by adding, 
··unless th e moto rman saw, or co uld reasona bly have seen, the peril 
of th e plaintiff, and fa iled to exerci se o rdinary ca re to avo id th e 
acc ident." 

4. Th e questio n o f negligence, in cases o f per so nal injurie~ from 
street rail roads, is primarily one for th e jury; and it is only wh en 
the facts arc undi sputed, o r where but on e reasonab le inference can 
he drawn from th em, that the question beco mes one for th e court. 

5. \\'here a track occupi es nea rly th e entire bed of th e street , 
leavin g only six feet between it and th e curb, so that one, in cro ss
in g the sti- ect , would reac h th e track s in a few step s after he came 
into the view of the moto rman, and plaintiff is injured, whil e cross
ing, b~1 a ca r approachin g at the rate o f ten or eleven mil es an 
hour,-so fas t that th e motorman wa s unable to stop th e car after 
di scoveri ng her,-she may reco ver, although n egligent. if th e jury 
find that the motorman should have slackened hi s speed and hacl 
hi s ca r well under control in approachin g the crossin g, and kept a 
sharp lookout for per son s about to cross the track. (l3altirnore 
Conso l. Ry. Co. vs. Rifcowitz et al. , 43 Atl., 762. ) 

:\f ASSA CH USETTS.- D efec tive Roads-Eviclence-N ntice of 
In jury. 

I. In an act ion against a stree t railway company fo r per sonal 
inj uries caused by defendant' s fa ilure to const ruct it s road to th e 
road commi ss io1! er 's sat isfaction, as required by Pub. St. c. 113, 
sec. 32, th e testimony of an ass istant co mmi ss ioner who had charge 
of the locali ty wh ere the accident happer,ed , that he saw th e work 
and wa s sati sfi ed, is admi ss ible to sho w that th e work was cl o ne to 
th e commissio ner' s sa ti sfac tion. 

2. P ub. St. c. 52, sec. 19, requiring notice of an injury in a hi gh
way to be given within thirty clays to person s by law obliged t o 
keep the highway in r epair, is applicabl e where an injury is occa
sioned by a street railroad company' s failure to keep it s road in 
repair as requ ired by chapter 113, sec. 32. (Maloney vs. Natick & 
C. St. l{y. Co .. 54 N. E. R ep., 350.) 

NE W J E RS EY.-Fri ghtenin g Team s. 
\Vh erc an elect ri c ca r, running upon and alon g a public hi ghway 

at the o rdin ary and usual rate of speed, and without lessenin g th e 
~a me, runs into and through a pool of water on the tracks of th e 
ra ilway, th ereby throwing th e water up, o ut , and in front of th e 
ca r. and up , out , and upon the front and sid es thereof, and causing, 
by so running through such water , an unusual, lo ud, roarin g, and 
hi ssi ng noise, by rea son of th e wate r bein g gathered and hurled 
around and through the trucks and wh eels of the ca r, and throw
ing therefro m, and so causin g a horse dri ve n by th e plaintiff along 
th e hi ghway to beco me frightened and unco ntrollable and to run 
away, throwing the plaintiff from hi s carriage and injurin g him, a 
case is presented which r equires it s submi ssion to the jury, upon 
the question whether the railway company, by its se rvants operat
ing such car, has exercised reaso nable care to protect the plaintiff 
fro m injury in hi s use of the highway. Th e case of McCann vs. 
Traction Co., 36 A t!. 888, 59 N. J. Law, 481 , fo ll owed, and the 
principles establi shed applied. (Ayars vs. Camden & S. Ry. Co., 
43 Atl. R ep., 678.) 

lndorsement of Standard System of Accounting 

.At the eleventh annual convention of State Railroad 
Commissioners, held in Denver, Aug. IO, the committee 
on classification of construction and operating expenses of 
electric rai lways macl e the following report: 

l Vo L . XV. No. 9 

To the E lcvc1lth Annual Co11ve11tion of Railroad Commis.s ioncrs: 
A t the ninth annual convention of Railroad Commissioners, held 

in St. L ouis in May, 1897, the following resolution was passed: 

Resoh-cd, That a specia l committee o f three be appointed by this conventjon 
to prepare a form of classificatio n of the con structio n expenses l!nd operatmg 
ex pen ses of electric r oad s, to correspond as far as practicable with the forms 
apµrov ed by thi s convention, and adopted by _the Inter-State_ Commt,rc~ Com· 
mi ss ion for s t eam roads, and tha t said committee be a uthorized to mv1te the 
co-opera ti on a nd a ss is tance o f the A ssociatio11; o f Americl!n _Railway Account• 
ing Office rs· also o f the Nation a l Street R ailway Association, or any other 
p erson s pos'sessm g expert knowledge appertaining to the subje~t , a nd ~o 
report the r esult of the ir proceedings to the n ext a nnual convent10n o f thi s 
b ody. 

The per so ns appointed to ca rry o ut the purposes of thi s resolu
tion were: Willi am 0. Seymour, of Connecticut; Ashley W. Cole, 
o f New York, and R. S. Kayler, o f Ohio. The committee ap
ponted by the Associatio n of American Railway Accounting 
Officers to co-operate with the foregoing committee were: 

H. l\L Koch ersperger, Comptroll er of the New York, New 
Haven & Hartford Railroad Company; M. Ri ebenack, Assistant 
Comptroller of the Pennsylvania Railroad Company; H . D. Bulk
ley, Comptroller of the Baltimore & Ohio Railroad Company. The 
committee a s thus constituted, m et in New York City in April, 
1898, and mapped out it s work, close ly modeled after the forms 
o f th e classificati on o f the construction and operating expenses 9f 
stea m roads, but the items chargeable under each head of the 
\' arious accounts were not completed, and we found 1t impossible 
to perfec t it in time to present to the tenth annual convention, 
held in \Vashington in l\Iay, 1898. \Ve therefore r eported prog
re ss and asked for an extension of time for the completion of the 
w~rk, whi ch the convention readily g ranted. At the time of thi s 
m eetin g in New York City it was lea rned that an organization 
was in existen ce known as "The Street Railway Accountants' Asso
ciation of A m erica,'' which had been engaged for two years pre
parin g such a classificatio n as we had been in structed to prepare. 
In accordance with th e term s of the resolution appointing us, we 
sought and obtained th e co-operation and assistance of this organ
ization to which we a re indebted for th e form herewith pre5ented 
for yot;r co nsideration and adoption. It was found that the form 
prepared by th e street railway accountants was so much more ad
vanced in it s preparation, so complete and full in its details, and 
so well adapted for it s purpose, owing to the familiarity of those 
wh o prepared it with street railway accounting, that we deemed 
it wi se to abando n th e work which we had commenced and ad
vise the inclo rsem ent and adoption of the form prepared by them. 
Several sli ght modificatio ns in the form have been made at the 
suggestion of the railway accountin g officer s, and as it is now 
present ed it is unanimo usly approved and recommended to this 
conventi on by your committee and th e railway accounting officers 
assoc iated with us. E manating from their own accounting offi
cers, th e form is m ore likely to be universally adopted and used 
by the street railway co mpanies than if prepared and submitted 
by tho se entirely outside of their organization, especially if they 
a re assured by our actio n that it will be accepted and approved by 
the yarious State Commission s to which th ey are required to make 
a nnual r epo rt s. Your co mmittee desire to publicly express 
th eir sin cere th anks to th e committee of th e Street Railway Ac
countants' Assoc iati o n of A merica, who are th e authors of thi s 
classifi ca ti o n, and whose names, positions and addresses are pre
fixed to this repo rt, for th e cordial a nd generous manner in which 
they have contributed th e result s of th eir labori ous and extended 
d eliberati o ns for our considera tion and adoption; also for the val
uabl e assistance rendered by J. D. Green, auditor of disburse
ments o f the Pennsylvania R ailroad , whp represented Mr. Riebe-
1'. ack upon th e co mmittee; to Col. N. H . Heft, superintendent of 
elec tri c co nstructi on on the New York, New Haven & Hartford 
Railroad Company, who kindly gave us the benefit of his expert 
knowl edge of electrical matter s; to Col. Charles R. DeFreest., 
recently cl erk of the railroad commissioners of New York, whose 
ass istance and advice were much appreciated; to H enry F. Billings, 
cl erk of th e railroad commission of Connecticut, who kindly con
sented to officiate as stenographer of the committee; and, finally, 
to the committee of th e Association of American Railway Ac
counting Officers , who were associated with us, without whose 
advice and assistance no good thing can be accomplished in de
vising correct methods of railway accounting. 

R espectfully submitted for the committee, 
WM. 0. SEYMOUR, Chairman. 

This indorsement was the result of the meeting held by 
the committee in New York on July II, and reported in 
the last issue on page 536. To the report was appended 
the standard system of accounting of the Street Railway 
Accountants' Association of America, with the slight 
changes mentioned in the August issue. 
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Seventeenth Annual Convention of the N ew York 
State Street Railway Assoctiation 

T he N ew York Sta te Street Rail way Association wi ll lwld it s 
seve nteenth annual mee tin g at I thaca, N. Y., on T uesday a nd 
Wednesday, Sept . 12 and 13. A most a ttractive programme has 
been a rra nged for the meet in g , and a large a tt endance of both 
street railway managers and r epresentati ves of manufac turin g 
companies is assured. Ithaca is well fi t ted for a conven tion city. 
It possesses good ho tel accommodations and an excellent meet
ing place, while Cornell U niversity o ffer s an interesting field o f 
study to those interested in electrical develo pment and scientific 
matter s in general. T he fac ulty of that institution have expre ssed 
much interest in the coming conventio n, and the programm e of 
the entertainment includes an inspec tio n of the college buildings 
a nd the several depa rtments, wi th a sho rt desc ription of each 
department by th e professor in charge. 

Th e entertainment o f the delegates will a lso include a t roll ey 
r ide to the picturesque environs of Ithaca, including a tr ip on 
Cayuga Lake, with lunch eon se rved on th e boa t , a special en ter
tainment and band concer t at R enwick Park, and the customary 
banquet on the evening o f the fi rst day. 

Ithaca possesses unusual sc eni c attractions, som e of th e natural 
beauti es in the imm ediate vici ni ty ri va lin g anythin g fo und else
where in th e East. Ithaca Gorge in it self draws hundreds of 
visitors each year, it s many water fa ll s and g lens presentin g a 
pano rama seldo m equaled. A few of th e fa ll s easi ly reached from 
th e city a re T riphammer Fall s, th e upper fa ll of the gorge; Ithaca 
F all s, 140 ft. hi gh and nearl y 200 ft . wid e ; E nfield o r L ucife r F all s, 
15 0 ft . high , and Taughhann ock F all s, 2 15 ft. hi gh , thi s bein g th e 
highest fall in the State. From this fl ow of water are obtained the 
water powers of Corn ell Unive rsity and the lthica Street Railway 
Co mpany. 

Cayuga L ake is a beaut iful body of water and is as changeable 
in it s m oods as the ocean, at times bein g smooth as g lass, again 
rippl ed with tin y waves, and at tim es, during hi gh winds and 
heavy sto rms, its sho res are lashed with white caps and breaker s. 
A t it s h ead the str eet railway com pany has lai d o ut and developed 
R enwick P ark, now o ne of the most popular r esort s of its ki nd 
in th e Stat e. 

These natural attracti ons, together with th e U niver sity build
ings and grounds, are well worth in them selves a trip to Ithaca. 
and vi ewed as th ey wi ll be under the thoughtful g uidance of th e 
r eception committee , the delegates to the Ithaca meetin g will lo ng 
rem ember with pl easure , this occasion. 

B ut the entertainment features of th e conventi on will not be 
permitted to interfere with the busines s si de. T he offic er s o f the 
associa tion are very anx io us th at th e m eet ing shall be of the g reat
est possible practi ca l value. and to thi s end have se nt th e fo ll ow
ing li st of every-day subj ects to every street railway company in 
the State wi th the r equest that a r epresentative make a selec ti on 
th erefr om and prepare a paper th ereo n. Sh o uld an:v subject o f 
interes t not em bodi ed in th e li st suggest it self, any company is in
vited to adopt th e sam e and send a paper upon that to pi c. Th e 
li st sug gested is as fo ll ows : 

Rail W elding. 
T rack Bondin g. 
T he T hird Rail. 
Storage Battery. 
T he Repair Shop. 
Inductio n Motors. 
Care of Dynamos. 
Car Mil eage Record. 
I ndem nity In surance. 
Municipal Ownership. 
"T he Metalli c Circuit ." 
T he T hree-Phase System . 
St reet R ail roads vs. State. 
Loss of Current in R etu rn s. 
General T rack Con struction. 
I nspectio n of Car Equipment. 
T ransfe r s, Th eir U se and A buse. 
" Receipts from Other Sources." 
Street Railways vs . Automobiles. 
P oints on Overh ead Construction. 
Long Distance Power Transmi ssion. 
I mpracticability of R eduction of Fare. 
S uggestions on Financial Organization. 
Maintenance and R epair of Car Bodi es. 
Pleasure Resorts a s Traffi c Stim ulato r s. 
Signal Systems for Sin g le Trac k Roads. 
Air and P o wer Brakes fo r Elec t ri c Cars. 
Care and I nspec tion of Wheels and Axles. 

Local Railway Employees' Benefit Association s. 
F uel Economy of Rai lroad E ngi nes. (Allotted.) 
T he Power Station, from an Economic Standpoint. 
H ow Ca n We I ncrease. the Efficiency of E m ployees? 
The P roper Inst ruction of Motormen a nd Co nductors. 
Compressed and Liquid Air for Street Car O peration. 
Fenders and Other Means ior Prevention of Accidents. 
Experiments on Resi stance of Rail Bo nd s. (Allotted.) 
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Freight and Express Service on I nterurban Elect r ic Lines. 
T he M utual Relations of Municipalities a nd Street R ail roads . 
Statistics of Street Railway Construction and O peration. 

(Allotted.) 
Polyphase Equi pment Used in Cornell University; lllustrated 

by Polyphase Apparatus. (Allotted.) 
T he presentation and di scussion of brief and conci~e paper s 

( limited to twelve minutes) upon practical subjects like these, wi ll 
be a highly instructive and prominent feature of the meeting. 

In addition, fo ur members of Cornell faculty have consented to 
contribute papers to be read, as follows: 

" Stati st ics of Street Railway Construction and Operation." 
H a rri s J. R yan, professor of electrical engineering. 

" E xperiments on Resistance of Rail Bonds." Professor I-1. H. 
Norri s, electrical engineering department. 

" Fuel Economy of Rai lroad Engines." R. C. Carpenter, pro
fesso r of experimental engineering. 

" P olyphase Equipment Used in Cornell University." (Illus
trated by practica l exhi bit of polyphase apparatus.) Profes,or I I. 
J. H otchkiss. 

President R ogers has sent to all roads in the State a letter urging 
upo n them the benefi t , importance and necessi ty of having one nr 
mo re of the practical men from each company in attendance at 
th e co nventio n. H e also says: 

" It is earnestly hoped that the smaller roads of the State will 
acti ve ly part ici pate in th e proceedings of the meeting. particularly 
in th e preparation of papers and the ensuing di sc ussion, also that 
non-m ember st ree t railroads will send representati\· es authorized to 
join th e associa tion." 

l\Ir. Rogers has also extended a Yery cordial invitation to rep
resentati ves of all manufacturers and dealers in street railway sup
pl ies and appa ratus, to participate in the benefits and pleasures of 
th e convention, and urges such concerns to send one or more 
delega tes. Ample space in close proximity to the place of meet
ing, fo r the exhibit of supplies. models , etc., will be furnished free 
of expe nse to those who desire to avail themselves of the privilege. 

-------+-+-+----

Preparations for the Chicago Convention 

A meetin g o f th e general committee havin g in charge the ar
ra ngements for the coming convention at Ch icago, of the Ameri
can Street Railway Association. was held on the 14th of A ug ust 
at th e of-fi.ce of J . 1\1. Roach. general manage r of th e U ni o n Trac
tion Company. at ➔➔➔ North Clark Street, Chicago. T h e meeting 
was attended by the chairmen of all the various co mmi ttees and 
was ca lled to order by T. C. Peni ngton, secretary of the assoc ia
t ion, when. on motion, J . l\I. Roach was elected permanent chair
man. T h e first busi ness t ransacted was the fill ing of the vacant 
chairm anships of the various committees. T he two co mmittees 
on hotels and entertainments were consolidated and J. l\I. R oach 
was elected chairman in place of the late l\L K . Bowen. T he 
plans for entertainment and excursions were outlined and ap
proved by all present. The programme incl udes a reception ami 
da nce at the ho tel, a visit by rail to th e d rainage ca nal, a tally-ho 
tri p to t he parks on th e South Side. a nd to th e -museum in J ack
son Park, a visit by trolley cars to the stock yards, and the regu
lar banquet. For th e entertainment of the ladies of the association 
during the forenoo n of each day's session, several carriage drives 
about the ci ty a nd a visi t in a body to some of the leading depart
ment stores, as well as to the public library and art institute on 
the lake front, will be arranged. 

T h e committee on information an d direction was authorized to 
prepa re a book giving a map of the street railway lines of the city. 
wi th di rec tions as to how to reach any of the parks or other im
po rtant places in and about the ci ty, together with a directory of 
local committees. Sufficient money was pledged by the repre
sen tatives of the street railway companies present to ca rry out 
the programme and to meet all incidental expen ses. T he commit
tee on space reported that all the space in the Tattersa ll Build
in g had been engaged by exhi b itors and a plan was outlin ed fo r 
securin g addit ional space from the city in the neighboring streets 
and alleys. 

A ll th e committees ar e at work on th eir various assig nments, 
and it is th e intentio n o f all that the Chicago conven ti1Jn will in its 
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attendance and interest, as well as in the matter of entertainment, 
eclipse any conventions that have previously r een h eld. 

The Tattersall's Bui lding is 355 ft. x 146 ft. and the interior ar
rangement is shown in the illustration herewith. The partitions 
that now cut off the main floor from the floor under the gallery, 
however, will be taken down, so the entire floor will be open and 
no exhibit will be hid away from view. 

In sending goods to the convention fo.- exhibiti on purposes, 
manufacturers should remember the following direc ti ons: 

All goods should be marked with the consignor's name, and 
direc ted to Tattersall 's, Chicago, care of H, Vv. Smith, successor 
to Anderson Transfer Company, r6r8 State Street. Bill of lading 
or advice that goods have been shipped in hi s care should be sent 
to Mr. Smith, giving particulars in regard to shipment. Goods 
will be delivered to the proper assigned space in the exhibition 

Four Cent Fare Proposition in Milwaukee 

On July 31 the City Council of Milwaukee appointed a special 
committee to confer with the officers of the Milwaukee Electric 
Railway & Light Company with a view of obtaining, if possible, 
a reduction in the rates of fare charged, and of bringing about a 
better understanding and more harmonious relations between the 
city and the company. To thi s committee the company bas sig
nified its desire to do all in its power to secure these desired 
results, and offers the following concessions on both sides as a 
basis of agreem~nt. 

The concessions which the company is willing to make are: 
r. A gradual and increasing reduction in the rates of fare, until 

a 4-cent rate is secured by the sale of commutation tickets. 

INTERIOR OF CONVENTION HALL, CHICAGO 

hall. All goods should be shipped early to insure delivery in time 
and all charges prepaid. All articles intended for the exhibition 
must be delivered at th e building by the agent or owner, and at 
his expense, but the local committee has made arrangements with 
H. W. Smith (successor to Anderson Transfer Company) to haul 
and deliver all shipments to and from the building at low rates if 
directed in his care. All electrical connections for power and 
extra lights must be made at the expense of the exhibitor. The 
committee on exhibits will make contracts with carpenters, elec
trical workers and laborers at regular prices, so the exhibitors 
w ill not be overcharged for lumber, labor, etc. 

Friday, the 20th, has been set apart by the executive committee 
for the examination of exhibits. No session of the association 
will be held on that day and no entertainments of any kind will 
be given by the local committee, so all delegates will have ample 
time to examine th e displays made by the supply-men. 

2. The permanent establishment of the transfer system. 
3. The extension of the railway lines to the city limits at points 

necessary for the convenience of the people in the several localities 
interested. 

4. The company is willing, in case the city desires, , nd has the 
power to purchase the railways and physical property of the com
pany within the city, to grant an option to purchase on terms to be 
agreed upon, or, determined by arbitration. 

For these concessions the company holds the city should grant 
the following: 

r. Franchises upon certain streets which will enable the service 
to the public to be improved, and the railway system perfected. 

2. An extension of the railway franchises for ten years. 

The London County Council will install about ro miles of 
underground conduit electric railway. 
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Trolley Accident Near Stratford, Conn. criminally negligent in runnin g th e ca r at a dangerous rate of 
speed; also that th e company was negligent in allowing an imper
fec t conditio n of it s track on the day of the accident , and in not 

What will probably prove to be the most disastrou s accident enforci ng the rule as to speed in approachin g the bridge. The fol-
which has ever happened on an electric road occurred near Strat- lowin g r ecomm endations wc:re also made: 
ford, Conn., on A ug. 6, when a car on the Shelton St ree t Rail- "First, that all cars be required to stop befo re ,rossing the 
way, fill ed with passengers, jumped th e track near th e south end bridge a t Peck's Mill, 30 ft . di stant from th e bridge, at ei th er en d. 

;e-Ciuardr,111/6; 8'7a1i1Pdinlolieaoou! J/4" II Guard loll:,; 
, If,<--------- 4 'c; ?2 - ------ ____ /4 /., 
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SECTION OF TRACK CONSTRUCTION ON BRIDGE 

of a long bridge that crosses a deep ravine about 1½ miles from 
Stratford. Th e accident occurred about 3 o'clock in the aft er
noon, and the car fell about 50 ft. to th e valley below. It turned 
completely over in its descent , and th e weight of th e motors and 
truck drov e the fl oor against th e top of th e car, cru shin g many 
passengers. About twenty-eight passengers peri shed. while sev
eral others were severely injured. Th e Shelton Street Railway is 
a new line, recen tly opened between Shelton and Stratford. It is 
about 9 miles in leng th, run s alo ng th e western shore of th e 
Housatonic River. and conn ects- at Stratford with th e systems of 

"Second, that a ll troll ey bridges have in side g uard rai ls and that 
the outside guard rail be not less than 8 in s. hi gh and be lin ed with 
iron. 

' 'Third, that no man he allowed to act as motorman for a trolley 
car until he shall h ave qual ified before some competent board of 
examin ers and be licensed th erefor. 

"Fourth , that the number of working hours of 1110tormen a nd 
condu ctors be redu ced, an d that th ey be allowed a reasonable time 
fo r th eir m eals. 

"Fifth, that the Gov ernor con \'ene the Legislature at the earliest 

VIEWS OF WRECKED CAR TAKEN ON THE DAY FOLLOWING THE ACCIDENT 

the Bridgeport Traction Company and the Milford Street Rail 
way Company. Th e car to which the accident occurred was No. 
2, of th e Milford Street Railway. 

From Stratford the tracks follow th e highway in a north erly 
direction , until just befo re th e ravine is r each ed at which the ac
cident occurred. They then leave the highway and descend a 
g rade of about 3 per cent a distance of some 700 ft. un til the 
southern end of the bridge is retl.ched. The latter crosses what 
in winter is an ice pond, but which, in summer , durin g dry weath
er, is a sort of morass. The track is laid with 4 in. T-rails, with 
flat head and sides; and 12 in s. outside of each T-rail is th e usual 
wooden guard rail, 6 ins. x 8 in s. This guard is bolted to the ties, 
but is gain ed som ewhat to fit into th e ti es, so that it s effective 
height is reduced about an inch. The space b etween the rails and 
between the guard rail s and the rails is planked fo r the greater 
part of the length of the bridge, including the part at which the 
car ran off the track. The company had ordered steel g uard 
rails , to be laid inside the service rail s, but they had not arrived. 

The car was a 9-ben ch open car, mounted on a sin gle truck. 
with a wheel base of about 7 ft. The depth of wheel flan ge was 
about three-quarters of an inch. 

The testimony g iven before th e Coroner 's Jury <.;e ems to in 
dicate that the motorman de scended the grade leading to th e 
bridge at a hi gh r ate of speed, and that th e car commenced to 
oscilla te and sway badly just before it reached th e bridge, the 
cause being either the springing of th e track on th e embankment , 
owing to it s h aving been recently built , or to th e sudd en chan ge 
from a descendin g grade to the horizontal track, on the bridge, 
o r both. The wheels jumped the track after th e car had run about 
40 ft. on th e bridge. Th e car then ran about 30 ft. rm the plank
ing, climbed over the g uard-rai l. and left the bridg·e about 60 ft. 
beyond the point wh ere it h ad left th e rail s. The evid <' nce showed 
that when the car left th e rail s the current was turned off an d the 
brakes set. 

Th e decision of the Coroner' s Jury was to find th e motorman 

poss ibl e date. for th e purpose of creatin g a commi ss ion with ample 
power, whose duty shall be to supervise the const:-uction and 
operation of troll ey lines." 

----♦----
Combination of Special Work Manufacturers 

The names of the con stituten t companies of th e A merican 
Switch Company recently incorporated with $11,000.000 capital 
were a nn ounced las t week. They are as follows : Weir Frog Com
pany, Morden Frog & Crossin g W orks, J ohn son R. R. Frog & 
Crossing Company, Eliot Frog & Swit ch Com pany. New York 
Frog & Crossin g Company, Ramapo Iron Work s, Cleveland Frog 
& Crossing Company, Carlisle Manufacturin g Company, Paige 
Iron ·w orks and P ettibone. Mulliken & Co. 

The capital is divided equally into 6 per cent preie rrecl stock 
and common stock. Th e company, it is sa id. wi ll have a working 
capital of $1,600.000 in cash. and in addi t ion has pig iron a nd 
manufactured goods on hand worth $ 700,000. Two new pl ants 
a re to be constructed at once out of th e capital on hand. after 
which, it is stated, th ere will sti ll be a li beral working capital in th e 
treasury. ___ _. . ..._ __ _ 

Three Cent Fare Ordinance in Detroit 

Th e Common Council of D etroit passed, and on A ug. 16. the 
l\fayor signed, an ordinance providin g that all stree t ta ilway com
pani es in that city shall charge no higher rate of fa re than eight 
tickets for a quarter. T he city holds that whereby under th e old 
ordinan ces the companies are authorized to charge " not to exceed 
5 cents." the city retain s th e privilege of regul ating the amount 
charged to a " reasonable rate." 

On the same day the new resolution was passed the D etro it 
Citizens' Street Railway Company obtain ed from the United States 
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Di stri ct Court an order restraining the city from enforci ng or at
tempting to enfo rce the new ordinance. The restrainin g order is 
returna hie S ept. 4, wh en a permanent injunction will he asked fo r. 

Consolidation of Albany and Troy Systems 

A nth ony N . Brady is auth ority for th e statem ent that a con
solidati on of th e street ra il way systems of Albany and Troy, N. 
Y., will be perfected wi thin a few days. I t is fu r ther stated that 
the consol idati on of th e Albany and Troy systems wi ll be fo ll owed 
by th e absorption of the Troy & New E ngland Ra il road Com pa ny, 
and al so stree t railways in Saratoga, R ensselaer, W ashington and 
\1/arren Counti es, and in V ermont, which will give th e consoli 
dated company a mon opoly of street car traffic from Albany to 
L ake George, on one side of the Hudson, and from A lbany and 
Troy to Sand L ake , N ew York, and Benni ng ton, Vt., on th e 
oth er . It means, too, that th e new company wi ll be a power ful 
rival for the local busi ness, so long enj oyed by th e New York 
Central and D elaware & Hudson Canal Company's systems, which 
has made what is known as the A lbany ~nd Troy Belt Line on e 
of the best , if not the best paying pi ece of steam railroad proper
ti es in the country. 

T he A lbany Railway Company controls and operates all the 
street r ailroads in the Capi ta l City, and its road to T roy has been 
part icularly profi table. T h e Troy Ci ty Rai lway owns all th e street 
ra il ways in- Troy, with lines to Green Island, Cohoes, W aterfo rd, 
L ansing burg and Albia. The Troy & New E ngland R ai lroad is 
a continuation of the Albia branch and runs to Sand L ake and 
Averi ll Park two summ er resorts largely pa tr~nized by resident s 
of Albany a;1 d R enssela er Counti es. Ex-Un ited States Senator 
Murphy and Anth ony N . Brady are largely interested in the Troy 
and Albany roads, and they and their fr iends control th e Troy & 
New E ngland. 

The T roy City R ail way is capitalized at $4,000,000, of whi ch 
$2,coo,000 is in 5 per cent gold-bea ring bonds. T he A lbany Rail 
way has $2,000,000 in 5 per cent bonds, and $1,750,000 in common 
stock. T he T roy & N cw England Company is ca pitali zed at 
$500,000. 

------4' ♦----

End of Street Railway Contests in Atlanta in Sight 

T he bi tt er fi gh t over franc hises in A tl an ta, Ga., and it s d evelop,
m ent into proposed muni cipal ownership , seem s about to reach a 
settlem ent. 

T he electri c railway committee of th e Ci ty Counci l, a ft er giving 
a hearin g, which las ted several weeks; to the riva l claimants-the 
Coll in s P ark & B elt Railroad Co mpany, an d the Atl an ta R ai lway 
& I'ower Company, has recomm ended an ordi nance whi ch wi ll be 
fa r-reaching in it s effects. T hi s ordinance, wh ich was pa ssed by 
the Ci ty Council on August 21 , after a long and hea ted session, 
proposes to regulate and govern the street railways, in a manner 
that has never before been attempted in A tlanta. I t also looks to 
the leasin g of all th e li nes of th e A tlanta Rai lway & P ower sys tem 
aft er th e expiration of it s fra nch ises in 1921,at a rental of 5per cent 
of th e gross recei pt s, and also th e payment of the sam e tax by any 
oth er system then in existence. By th eir acceptance of th <.! fra n
chises just g ranted th e two companies they beco me am enable t o 
the new law. 

Th e pri ncipal fea tures of the law are as fo llows: 
Secti on 4. The City of Atlanta rese rves th e righ t to regulate the 

location of track s, wires, poles and co nduits, and their con
struction. 

Section 5. Any part of the lines of all street rail way companies, 
not exceeding fi ve blocks at any one poi nt , may be used by any 
oth er street rai lway company, upon payment of just compensati on. 

Secti on 6. After the expirat ion of the original g rants to the 
A tlanta Consolidated Street R ai lway Company all co mpanies shall 
pay (beginning May 20, 1921) a percentage of th eir gross receipts, 
not exceedin g 5 per cent per annum. 

Secti on 8. Th e rate of fa re for one continuou s trip from 5 A. M. 
to 12 P . M. shall not be more than 5 cents, and from 12 P. M . to 
5 A. M. not more than IO cents. 

T he sec tion 6 is th e direc t outcome of the voluntary offer of the 
A tlanta Rai lway & P ower Company to pay a part of their net 
receipt s to the ci ty. This offer was declined, as its acceptance 
entai led a refusal from the city to grant franchi ses to competing 
lines. 

D uring the h earing the accusation was made that the application 
for fra nchi ses by th e Collins P ark & Belt Railroad Company was 
fo r speculati ve purposes, and made in o rder to sell their electric 
light plant t o the Atlanta Railway & Power Company. The 

Collins Park road is required, on its acceptance of fra nch ises 
g rant ed them, to give th e city a bond fo r $40,000 that work will 
begi n in fo ur month s, and the system completed in twelve month s. 
T heir offe r of $50,000 toward th e constructi on of a new bridge was 
accepted. 

O ne of the most interesting features of th e new law is an amend
m ent made to sect ion 6, with the obj ect of preventin g the two sys
tems from consolidating. Its substan ce is as foll ows: 

" Should the two systems now competin g consolidate, twit e or 
by any m eans direc t or indirect, have the same or reci procal man
ageme nt , o r any understandin g as to th e operati on of the two sys
te ms in unison, th e 5 per cent tax on g ross rece ipts shall at once 
becom e eff ect ive on both roads." It is provided, however , that a 
reci procal use of transfe rs between the two lin es may L-e permitted 
with out subject ing th e compani es to the tax, until 1921. 

---➔♦•----

Consolidation 0f Machine and Tool Manufacturing 
Interests 

A nl'.w co mpany, fo rmed by th e consolidati on of the N il es T ool 
Works of Hamilton, O hio; the Pond Machine T ool Company, of 
P lai nfield, N . J.; Bem ent, Miles & Company, of Philadelphia, and 
th e Phil adelphia E ng ineering \1/o rks, was incorporated at Tren
ton on Aug. 14. Th e company is kn own as th e " Niles- Bement
P ond Company," and has a capital stock o f $8,000,000, $5,000,000 
of whi ch is common and $3,000,000 6 per cent cumulative pre
fe rred. The four compani es included practically control the heavy 
m achine tool t rade, including th e manufac ture of gun carriages, in 

· thi s country, empl oying togeth er over 3000 m en. The temporary 
offices of the company are with the Corporation Trust Company 
in J ersey City, and the New York offices will probably be at 136 
Libert y Street. 

The directors of the new conc ern are : Alexander Gordon, 
president of the N il es T ool \1/orks Company; Charles A. Moore, 
of Mannin g, Maxwell & Moore; Clarence S. Bement and ~r~d
eri ck B. M iles , of Bement , M il es & Company; Gordon Sh1lhto, 
Th omas T . Gaff and D aniel H. H olmes, of Cincinnati; Frederick 
W. Gordon. of Philadelphi a; George T . R eiss and James P. Cul
len, of th e Niles T ool W orks Company ; E. C. Burke, of Cleve
land, O hi o; W alt er L. Clark , of th e Niles T ool Works Com -· 
pany; A. C. St ebbin s, of the P ond Machine T ool Company ; W . S. 
McKinney , of Pitt sburgh , and Robert C. McKinney. Officers
P resident , R . C. Mc K inn ey; fir st vice -pres ident, James P . Cullen: 
second vice-president, A. C. Stebbins; third vice-president, Walter 
L. Clarke ; t reasurer , Charl es L. Cornell, o f the Niles Co mvany ; 
sec retary, E. N . C. D av is. 

Trolley Contact Spring Case 

O n A ug. 1, th e General E lectri c Company secured in th e United 
States Circuit Court, D ist rict of New J ersey, a dec ision against 
the Rah way E lectric Li ght & P ower Company, of Rah way, N . J., 
in it s suit for alleged infrin gement of th e A nderson patent, N o. 
412, 155. This patent covers an inventi on fo r the arran gem ent 
of cert ain m etalli c conductin g brush es intervenin g between the 
end of a trolley wheel and the fram e o r fo rk in which th e wheel is 
journal ed, for the purpose of maintainin g a good electric connec
tion against th em in th e ordinary system of overhead underrun
nin g t rolley. 

The defense m ade by th e defendant was, lack of invention, a 
complete anti cipati on, lack of patentabl e novelty in view of the 
pri or art, and entire lack of infringement on th e defendant' s part. 
Th e court , a ft er very full y reviewin g th e case, decided that the 
A nderson patent , now own ed by th e General E lectric Company, 
and dated O ct. I , 1889, antedates other patent s granted for sprin g 
contact devices on underrunning t rolleys, and th erefore gave judg
m ent fo r the complainants. 

• •• 
Consolidation of Electrical Directories 

It is ann ounced that the E . L. P owers Company, of New York, 
has secured control of the "Electric R ailroad List of the World," 
form erly published by the " Railroad Gazette," and has GOnsoli
dated thi s li st with the "American Street Railway Directory." By 
means of thi s co mbinati on the n ew publication will have the com
bined circu1ation o f both directo ries, its scope enlarged, and the 
data impro ved in point of accuracy and completeness. 
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NEWS OF THE MONTH 

A recent compilation shows that the tramway companirs of 
Great Britain are usin g o n roads now in o peration, and have 
ordered for roads constructing, from 2500 to 3000 American el ec
tric motors, and nearly or quite 40,000 h.p. o f A meri can electri c 
railway generators. 

The American Mica Company, which has a capital stock of $.k 
500,000, a nd which will control th e output o f mi ca in the U ni ted 
States, has been inco rpo rated under th e laws of N cw J erscy. 

C. B. Wi sner, secretary of th e Sills Mica Compa ny, of Chicago. 
when asked regardin g the new corpo rati on, stated that beside s hi s 
own company the E ugene l\iun sell Company, of New York, and 
the American Mica Company, of Boston, are interested. 

The Twenty-eighth and Twenty-ninth St reet Cross Town lin e 
of the M etropolitan Stree t R ailway Company is now being oper
ated entirely by compressed air cars from the power ~tation a t th e 
foot of ·west Twenty-fourth Street. 

A cablegram from Glasgow announces that the Glasgow Tram
way Committee on Aug. 15 accepted th e tender of the Edward P 
Allis Company, of Milwaukee, fo r the engi nes for it s new power 
plant. It is said the order amounts to £1 14,544. 

At a meetin g on Aug. 16, th e direc tors of the Brooklyn Rapid 
Transit Company passed resolutions complimenting President 
Rossiter upon hi s able management of the road and the masterly 
way in which he handl ed and suppressed the r ecent strike. 

A newspaper special dispatch from Chicago reads as follows: 
"John M. Roach, who has been pres ident of th e Chicago Con

solidated Traction Company and also general manager of the Chi
cago Union Traction Company, has r es ign ed hi s position as 
president of the Consolidated Company and Charl es T. Yerkes 
takes his place. It is said Mr. Yerkes int ends to g ive his active 
attention to the Chicago Consolitlated Traction Company. H e has 
also taken into the board with him John R. Wal sh, president of 
the Chicago National Bank, and Harvey T. Weeks, a r etired capi
talist and active politician, who during the clays of the elder Car
ter Harrison was the right-hand man of the Mayor." It is stated 
in addition that Warren F. Furbeck, vice-president of the Con
solidated Company, has also r esigned and has been succeeded by 
L. S. Owsley. 

Albert L. Johnson ha s given out the following intervi ew: 
"We hope to get a franchi se soon to build and operate a con

duit electric road from the heart of London to Brighton. Our 
surveys and specifications are about completed, and by the latter 
part of September everything will be in shape to lay before th e 
controlling powers of London. We shall offer the people of th e 
British metropolis very great inducements to give us th e fran
chise we seek. There is nothing like the American sub-t rolley 
service there, and we propose to build and equip a road in first
class style and carry passengers from London to Brighton for 
sixpence, which is twelve and one~half cents of our money. The 
present rate of fare between those two points is equivalent to $1.50 
of American money." 

The distance from the city limit of London to Brighton is 45 
miles. From the city limits to the heart of London is about 7 
miles more, so that the American syndicate offers to carry passen
gers 52 miles for sixpence. 

The Board of Railroad Commissi'Jners has made arrangem ents 
for a test of brakes for street surface railroad cars. Twenty- two 
permits have been issued for that purpose, and each per son or 
company receiving a permit is allow ed to equip with brakes one 
of the cars of the Metropolitan Street Railway Company, and th e 
tests will be made, three or four on one day at Lenox A vcn ue and 
146st Stree t, N cw York City. The fir st series of tests were mad e 
on Tuesday, Aug. 29, and W ednesday, A ug. 30, bet ween th e 
hours of 9 A. M. and 5 P. M. On these days from five to seve n 
brakes were tested. Notice o f the dates of te sts to follow wi ll 
be given in the daily n ewsr apers and in the stree t railway publica-

tions. An invitation to be present is extended to those who arc 
interested in the operation of street surfac e railroad s. 

A.n illu stration of the way in which the inve~ting public is 
rapidly absorbing street railway and electric li ghting securities 
may be uhtained from the fact 1 hat the United Electric Securitie s 
Com pany, of Boston, has, under date of Aug. 1, called for re 
dem pti on at 103 am! accrued intere st over $600,000 of its collate ral 
trust 5 per cent bonds outstanding. The se bonds hav e hcen ~e
curecl hy und erlayi ng 6 per ce nt first mortgage bonds of electric 
rail way and lighting companies, which have now been sold at a 
sub~tantial advance over the prices at which they were rated as 
coll ateral. and the proceeds of th ese sales are to be used to re
tire the bonds a, above stated. 

It is semi-officially announced that Charles P. Clark, president 
of th e New York, New Haven & Hartford Railroad, may, on 
account of poor hea lth , find it necessary to retire from that office, 
a nd his resignation is expected at the October meeting. Thi s 
announ cement will be received with no less regret in electric rail 
way circles than in the steam railroad world, for it is largely clue to 
Mr. Clark's interest and faith in the application of dectricity to 
heavy passenger transportation problems th at the experiments with 
the third rail and overhead systems, which have resulted in so 
many valuable developments, have been carried out on the N. Y. , 
N. H. & H . R. R. It is stated, however, that Mr. Clark will still 
retain h is position as a director of the road. 

It is furth er announced that John M. Hall, the present vice
president of the system, will be elected to the presidency on the 
retirement of Mr. Clark. 

The Birmingham Railway & Electric Company has voluntarily 
increased the wages of its conductors from 15 to 17½ cents an 
hour , and 111otornH:11 from 12 to 15 cents an hour. The increase 
applies only to those who have been in the empl oy of the company 
one year or over. 

Th e Birrningham Traction Company has voluntarily increased 
the wages of it s employees. New motormen will receive 13 cents 
an hour for the first six months' service, 14 cents for the second 
and 15 cents thereafter. In the same manner the conductors wi ll 
get 14, 15 and 16 cents per hour,according to the length of service. 
Heretofore motormen have be en receivi ng 13 cents and con
ductors 14 cents. The company has also posted a notice that a 
ten-day va..::o tio n on full pay will be given in October to the 
motorm en ,ind conductor who shall have made the best record 
before that time. A second prize will also be offered. 

Th e Little Rock Traction & Electric Company has inc?·easecl 
the wages of m otormen and conducto rs, who have been in th e 
company's employ two year s or more, 3 cents an hour. 

The Denver Tramway Company, on A ug. 12, gave the women 
of the O ld Ladies' Home of that ci ty a free ride about the city. 
The ladies were taken to the City Park, where th e company had 
provided lunch eon for its g uests. 

The Derby Street Railway Company has notified its motormen 
and conductors who have been in the company's employ not less 
than five years that th ey wi ll receive $2.50 a month increase; 
when th ey have been in th e se rvice t en years there will be an
other increase of $2.50, and th en an increase of the same amount 
for each succeeding five years. 

Corporation Counsel Robertson, of Hartford, on Aug. 8, ren
dered an opinion that street railways may sub-lease their lines 
for a freight busin ess provided they own the cars used and that 
th ey are run by th eir motormen. He states that all street railways 
have a right to carry freight , but as to sub-letting th<.:ir property, 
unl ess th ei r charter gives them permission, they cannot do it 
except under the conditions named. 

T he trolley express between Manchester and H artford was boy
cotted so per sistently by th e merchants of the fo rm er place that it 
has been di scontinued. 
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One of the buildings of the electric light plant of the Wash
ington Traction & Electric Company was recently destroyed by 
fir e. The loss is estimated at $50,000. The building was used for 
the storage of elect ri,:al appliances, and for stable and office pur
poses. 

The Indianapoli s Street Railway Company will erect a large car 
plant and repair shops on W est Washington street. The new 
buildings will be 200 ft. x 200 ft. , and will be fully equipped with 
the necessary machinery and faci lities for building street cars com
plete, with the execption of motors and trucks. Life g uards and 
other supplies will be manufactured. It is understood these shops 
will be able to fill orders from outside companies as soon as the 
needs of the Indianapolis Street Railway Company have been sup
plied. In addition to the new plant the company has let contracts 
for a new car barn rno ft. x 180 ft., on Louisiana Street. This will 
have storage capacity for fifty cars. 

Th e Mayor of New Albany has appealed to the Supreme Court 
to compel the operation of the New Albany Railway, which was 
recently discontinued. 

Flint & H anl on, contractors, have commenced the work of 
lowering the elevated street railway of Sioux City, now the prop
erty of the Sioux City Traction Company. About 1500 ft. of this 
structure will be taken down at thi s time. The remainder will be 
lowered so me time next year , and the material will be used in the 
construction of steel bridges. 

The Cedar Rapids & Marion City Railway Company has put 
in effect a new scale of wages. All conductors who have been on 
a regular run fo r one year have been given an increase of 20 
cents a day; motormen who have been on a regular run for two 
yea rs receive an increase of $1 a month, and motormen having 
regular runs for five years past receive an increase of $2.50 per 
month. 

The D etroit E lectric Rai lway Company has refused the de
mand of the executive board of the railway employees fo r an in
crease of 4 cents per hour in wages. There has been a call for a 
rneeting of th e employees, and a strike is threatened. 

Judge Lillibridge, of the Circuit Court , July 27, delivered a de
cision permanently enj oinin g the street railway companies of De
troit from carrying freight over th ei r lines within the city. 
Hitherto the cars have carried fre ight over th e city lines, although 
there has been no specific authority for so doin g. 

The report of the various street railway companies operating 
in St. Louis, for the seco nd quarter ending June 30, as to the num
ber of trips made and passengers carri ed is as fo llows: 

Lindell Rai lway .................... ..... . . 
St. Louis & Suburban .................... . 
Union D epot. ............................ . 
Ci ti zens' Railway. . . . . . . . . ............... . 
Cass Avenue ... ..... ..... .......... ..... . 
J efferson Avenue. . . . . . . . . . . . . ........... . 
Missouri .... ............ ........ ....... . 
Southern El ectric ........................ . 
St. Louis Railroad .................. · ..... . 
Peoples' (Apri l I to 11, inclusive) .... ..... . 
St. Louis Traction Co., Peoples' Div., April 

12 to June 30 ................. .. ........ . 

Trips. 
284,856 

41,669 
201,024 

78,970 
153,534 
36,916 

181 ,204 
50,346 

247,140 
6,349 

44,329 

Total .................................. 1,326,337 

Passengers. 
6,470,246 
3,244,924 
7,071 ,668 
2,375,986 
2,611,273 

382,496 
4,164,153 
1,688,771 
3,274,000 

97,350 

766,877 

32,227,686 

The officials of the Well ston, Creve Coeur Lake & St. Charles 
Railroad Company, of St. Louis, celebrated the completion of the 
line to the company's grove at St. Charles Rock and Lucas Lane, 
by giving an entertainment at the g rove , Aug. 12. 

The Metropolitan Street Railway Company, of K ansas City, is 
planning to build large shops for the purpose of manufacturing 
many of its own supplies including iron poles, fenders, etc. 

T he electric li ght companies of Hoboken, E lizabeth and the 
P eople's Light and Power Company, controlling the dectric light 
plants in Newark , the Oranges, Montclair, J ersey City, Bergen 
Point and neighboring towns and villages, have beeen consoli
dated. The new company will be known as the United Electric 
Company of N ew Jersey. The consolidation of the electric light 
pro perti es is looked upon as a step in the ultimate consolidation of 
the electric railway interes ts with the gas and eletric light com
panies in that section of the State. Bernard Shanley, John D. 
Crimmins and the Widener-E lkin s syndicate are interested in the 
consolidation. 

The Plainfield Street Railway Company and the Brunswick 
Traction Company have entered into an agreement for issuing 
transfers to each o ther' s lines at Dunellen. 

The South Orange Avenue car barn of the North Jersey Street 
Railway Company, of Newark, was destroyed by fire recently. 
Two parlor cars were destroyed, together with five snow sweepers, 
seven new cars for its Orange and Passaic line and sixty-two 
other cars. The loss is estimated at $140,000. The fire is sup
posed to have been caused by li ghtning entering the building on 
th e trolley wires. The power house escaped serious damage. 

The Canandaigua Lake Transportation Company and the 
Canandaigua E lectric Light & Railroad Company have arranged a 
specia l feature known as "Bargain Days." On Monday and 
Thursday afternoons of each week th e companies have arranged 
to carry passengers on both boat and rai lway at a grea tly reduced 
price. The privilege of stopovers is also allowed. 

The Augusta Railway & Electric Company will construct a 
park at Summerville. The proposed park will be a spacious affair 
of fift een acres, situated on the Wrightsville Road in the vicinity 
of the old Camp Mackenzie. It will be laid off in grass plots 
interspersed with fountains and beds of various flowers, and the 
walks to be lined with shade trees. A large two-story pavilion 
will also be provided. The lower, or ground story of this pavilion, 
will be used as a car house, where will be kept an extra supply 
of cars, so that large crowds ca~ easily be handled. The upper 
portion wi ll be fitt ed up as a fir st-class dance pavilion of the latest 
design. Tl:ie construction of the park is expected to begin at an 
early date. 

The Lewiston, Brunswick & Bath Street Railway Company, of 
L ewiston, and the Maine Central Railroad are engaged in a rate 
war. The Maine Central has reduced its rates so as to conform 
with those of the electric railway, and an interesting war will 
probably be the result. The el ectric railway rates will probably 
be again cut. 

The New O rleans Traction Company recently donated the re
ceipts of on e night at West End to the Charity Sewing Room of 
New Orleans. 

President Vreeland, of the M etropolitan Street Railway Com
pany, of New York, has granted a three days' vacation with full 
pay to all the conductors and motormen of the system who re
mained loyal during the attempted strike on July 19-20. This 
privilege is equivalent to a gift of from $20,000 to $25,000 from the 
company to the men. 

The Brooklyn Rapid Transit Company has fixed the rate of pay 
of motormen in its employ as follows: Motormen on surface 
cars, $2 per day; bridge train motormen, $2.25 per day, and regu
lar elevated motormen $2.50. The elevated motormen are com
posed chiefly of locomotive engineers, who accepted positions as 
motormen when the Fifth Avenue branch was equipped with 
elect ricity. These men suffer a decrease of $1 per day in ~ages. 

Owing to the failure of the employees and the officials of the 
Chippewa Valley Electric Railroad Company, of Eau Claire, to 
come to an agreement on a scale of wages, the men went out on 
strike, and on Aug. 6 the company was forced to discontinue the 
operation of its cars. Many obstructions were placed on the tracks 
and mobs threatened the street railway property in various parts 
of the city. 
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The Milwaukee Electric R ailway & Ligh t Company has volun
tarily increased the wages of employees in the company' s service 
five years from 19 to 20 cents an hour. 

The question of municipal ownershi p of street r ailway:; and 
conduits bids fair to becom e one of the vital issues before t he 
Council of Richmond. It is stated the followin g resolution wi ll 
soon be introduced: " Be it r esolved by the Council of the City of 
Richmond, That the committee on ch arter changes is hereby in
structed to report to this body am endments to the charter of the 
city of Richmond, as follows : I. Granting power to the city to con
struct, or acquire by purchase, maintain and operate street rail
ways for the carriage of passengers and freight fo r hire and re
ward, and in furtherance of such powers to issue bonds and secure 
the same upon such franchise, trackage, rolling stock, &c. 2. 

Granting power to the city to construct, maintain rent o r 
lease underground conduits within the city of Richmond for the 
conduct of tel ephone, t elegraph and other elec trical conductors, 
and in furtherance of such powers to issue bonds and secure the 
same upon such conduits." 

The Memphis Street Railway Company has increased the wages 
of motormen and conductors who have been in the company's 
employ one year or over from 14 to 15 cents an hour. 

One of the cars of the Nashville Street R ai lway, while passing 
Jver the Cumberland River bridg e, was thrown into the river , a 
distance of twenty-five feet , by a span in the bridge g iving away. 
Fortunately very few people were injured and the car and equi p
ment suffered little damage, considering the severity of the acci
dent. 

A daring robbery took place shortly after midnight, J uly 31, at 
the car barn of the N ewport & Fall River Street R ailway Com
pany, in Portsmouth. Five masked men entered th e barn , sub
dued and robbed the employees who were there, and then entered 
the office, emptying the money locker and making two unsuccess
ful attempts to blow open the safe. One of the employees, who 
was bound, after several hours succeeded in freeing himself and 
tried to telephone for assi stance, but found that the wires h ad been 
cut. It was found necessary to dispatch cars to N ewport and F all 
River before the authorities could be notified. It is ~aid that the 
robbers secured about $500. 

The Allentown & L ehigh Valley Traction Company has de
cided to comply with the request of its motormen and conductors 
for an increase in wages. The most cordial relations ex ist be
tween the men and the management, and the decision to increase 
the wage scale was largely influenced by the respectful manner in 
which the request was made. The old rate was 15 cents an hour 
for both mortormen and conductors. The new scale gives 15 
cents an hour for the first year, 16 for for the second and 17 there
after. This places the employees of this company among the 
best paid street railway men in Pennsylvania. 

••• 
N ew Company for the Manufacture of Heavy Elec

trical A pparatus 

A meeting of the stockholders of the Scott-Jann ey E lectric 
Company, recently incorporated at Trenton, with a capital of $30,-
000,000, was held in Philadelphia, Aug. 21. This coml-JJ.ny is 
organized for the purpose of manufacturing, on a large scale, elec
trical apparatus and supplies, including alternating and direct cur
rent apparatus, motors, dynam os, etc. , up to 2 000 volts capacity, 
arc lamps and transformers, under patents g ranted to Gordon J. 
Scott, and will come into direct competition with th e General 
E lectric Company and the W estinghouse Company. The com
pany has in operation a large manufac turing plant at Twenty
second Street and W ashing ton Avenue, P hilade lphia. 

The Scott direct current railway system differs materially from 
the o rdinary systems, and fo r it the fo llowing claims are made: 

First.- It can be appli ed to any of the existing railway motors. 
Second.- When so applied will enabl e the existing motors to do 

more efficient work. 
Thi rd.- It will enable present motors to star t and accelerate a 

car or train of cars to maximum running speed from 30 to 40 per 
cent fa ster than at present without taking any more current, or 
will start them as fa st with from 2 0 to 30 per cent less current. 

Fourth.-This system does away with all jerking of cars or 
train s even while starting very quickly. 

Fifth.-This system when used in conn ection with Scott rail
way motors, which are of a new type and very li ght, efficient and 
powerful for the size, will return 20 to 30 per cent more work at 
the car wheels than any other motors. 

Sixth.-It makes no difference wheth er one or one hundred 
cars are in one train, as all motors in such train can be controlled 
from any car by fractions of a revolution, or by fraction s of a 
pound at periphery of car wheels. 

Seventh.-Any trolley system, overhead, underground, surface 
contact or third rail, will need only 65 to 70 per cent of the cop
per necessa ry with existin g railway systems, or those which will 
use any other system of driving and control. 

A. Langstaff John ston, consulting engineer, has examined the 
workings of the system in detail, and has reported most favorably 
upon its merits. 

The Scott-Janney Company <dso proposes to introduce what it 
calls a gaso-electric system, which it is announced contains all the 
advantages of an independent and self-contained motive power, 
secured by compressed air or storage batteries without their at
tendant dead weight and complicated machinery, and at g reatly 
reduced cost for in stallation and maintenance. 

Th e following officers for the year were elected: Frank Le 
Bar, Philadelphia ; Henry A. Sage, Ogdensburg, N. Y., president 
of th e Ogdensburg H eat, Light & Power Company; Gordon J. 
Scott, Philadelphia ; General Frank Reeder, Easton, Pa.; Robert 
A lexander, Philadelphi a: William B. Hill, director of the People's 
Trust Company, New York; Edward A. Abbott, Concord, N. H.: 
J. F. Tapley, New York ; Jam es B. Dill, director of the Trust Com
pany of America, New York, and the Federal Steel Company: W. 
H. Wolverton, treasurer of the Bell T elephone Company, New 
York; Charles W. Drake, former vice-president of the Missouri 
Paci fi c Railway Company and a director of the American Trust 
Company, New York ; Allen D. Laney, of the banking firm of 
Lath rop R. Bacon & Company, New York; T. Quincy Brown, 
president Atlantic National Bank, Boston; Daniel O'Day, of the 
Standard Oil Company, New York; Charles Watson, chief 
engineer American Sugar Refineries Company, New York; C. W . 
Ogden, New York; Frank R. Hansen, New J ersey; George H. B. 
Martin, New Jersey; William S. Jann ey, R. F. Lopez and Charles 
F. Walter, Philadelphia. 

•• • 
Recent Electric Roads in England 

It is reported that the projected Isle of Thanet electric road will 
soon be built. This new line, which will be IO miles long, will 
pass through Ramsgate, Margate and Broadstairs, three of the 
most popular English seaside resorts. The contract will probably 
be worth £30,000. Orders have just been sent the Edward P. 
All is Company, of Milwaukee, for two 300-h.p. engines. Addi
tional orders will also be placed with this concern. 

Among English trolley lines equipped with American electric 
appliances is the Staffordshire Tramways Company. The Pot
te ries E lectric Traction Company, which is an extension of that 
line, is now nearing completion. The electrical part of the con
tract is worth about $100,000. The American Tube Works and 
Morris Tasker, of Phi ladelphia, supplied 1450 tubular steel poles. 

T hree horizontal compound condensing engines of 350 h.p. each 
were furnished by the McIntosh, Seymour & Company, of Auburn, 
N. Y. The General E lectric Company made the generators. The 
motor trucks came from the P eckham Motor Truck and Wheel 
Company, of Kingston, N. Y. The insulators were ordered from 
the A lbert & J. M. Anderson Manufacturing Company, of Bos
ton, and all the copper was supplied by the Washburn & Moen 
Manufacturing Company, of Worcester, Mass. 

The August issue of "Cassier's Magazine" is a special number 
devoted exclusively to electric railways. It contains about eigh
teen long articles on liv e street railway questions, wri tten by as 
many different engineers, each an expert on the particular sub
ject t reated in his paper. A mong the topics discussed are: "The 
Latest Developments in E lectric Conduit Railways," by F. S. 
P earson ; "Electric Tramways in Great Britain," by Robert \V. 
Blackwell ; "Building an Electric Railway," by L emuel W . Ser
rell; "Overhead Constru ctio n," by J. G. White ; "The D evelop
ment of the Tram Car," by J ohn A. Brill; " Rail s and Rail Joints," 
by M. K. Bowen; "Light Electric Railways," by Dr. Louis Bell; 
" T he Multiple U nit System for Electric Railways, " by Frank J. 
Sprague: "The Selection of Ro lli ng Stock," by C. F. Uebelacker; 
" Storage Batteries and Electric Railways ," by Herbert Lloyd; 
"Electric Railways in America," by W. J. Clark, etc. 
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Pennsylvania Street Railway Association 

At a meetin g of th e Executive Committee of the Pennsylvania 
Street Rai lway Associatio n, held recently, it was decided to post
pone the eighth annual m eetin g o f th e associati on from the first 
week in September t o \1/edn esday and Thursday, Oct. 4 and 5. 

The m eetin g wi ll be h eld at th e Stevens House, in the City of 
Lancaster. P apers and addresses of interest to m emb ers of the 
assoc iation wi ll be read a nd delivered at th e fir st day's session, 
whi le the second day wi ll be occ upied with a series of entertain
ments of interes t and attraction to members and visito r s in at
tendance a t th e m eeting. 

Foreign Exports From America 

T h e offic ial fi gures of the foreign trade movement fo r the fi scal 
yea r ending Jun e 30, 1899, have just been compl eted by the Treas
ury Bureau of Stati sti cs, and show a very satisfacto ry improve
ment, both in g ross and in detail. T h e total exports for the year 
a mounted to $338,667,794, as against $290,697,354 in 1899. The 
g reater part of thi s large increa se is shown in the classes of manu
fact ured iron and steel, which increased from $70,406,885 in 1898 
to $93,715,951 in 1899. The differences in ce rtain o f the important 
detail ed classifications a ppear in th e fo llowing tabl e : 

Cars and carriages .. .. ............. . 
Copper in go ts .................. ... . 
El ec tri ca l and scientific apparatus ... . 
Steel rai ls ... ....... .. ........... .. . 
Steel wire . ... ...... ... ..... ........ . 
Builders' h ardware and tool s . ....... . 
E lectri cal m achin ery . . ....... ...... . 
M etal workir. g machinery .......... . 
Pumps and pumpin g machinery ..... . 
Locomotive engines . . ... ..... ...... . 
Miscellan eous machinery ........... . 
Iron pipes ;:,nd fittings .. ........... . 

• • • 

1898. 
$3,424,419 
31 ,075,636 

2,770,803 
4,613,376 
2,593,300 
6,428,332 
2,052,564 
4,618,683 
2,023,034 
3,883,719 

13,336,930 
3,092,016 

1899. 
$4,106,284 
34,476,343 

3,309,180 
5,298,125 
3,891,180 
7,842,372 
2,736,1 IO 

6,491 ,586 
2,710,654 
4,728,748 

18,722,251 
5,874,228 

Annual Report of Brooklyn Rapid Transit Company 

President Rossiter , under date of Aug. 21, has transmitted to 
the stockholders of the Brooklyn Rapid Transit Company the 
annual r eport of th e company for th e year ending Jun e 30. 1899. 
Mr. R ossiter fully r eviews the growth of the system, and after 
g iving the cost of consolidation of th e different properti es now in
cluded and the r esults expected to be obtained from these con
solidations, he says in part: 

" It can now be said o f the Brooklyn R apid Transit system that 
in mil eage of track it is the largest st reet railway system in the 
world , comprising 504 mil es, o r more than twice the trackage o f 
the Metropolitan Street Railway Company, of N ew York, nearly 
400 miles more than th e Manhattan Elevated Railway Company, 
of New York, 60 miles more than the Union Traction Company, 
of Philadelphia, and 173 miles m o re than the Boston Elevated 
Rail way Company, including th e o ld W est E nd Company. In 
amount o f passen ger earnings it surpasses every street railroad 
system in the world with the exception of the Metropolitan Street 
Railway Company, of New York." 

The combined reports of all the companies now included in the 
Brooklyn Rapid Transi t Company (compri sing th e Brooklyn 
Heights, Brooklyn City, Brooklyn, Queens County & Suburban, 
Brooklyn Union Elevated, Nassau Electric, Kings County Ele
vated, Brooklyn & B righton Beach , Sea View R ailroad and Pros
pect Park & Coney I sland), give for th e 

Year ending June 30, 1897. 1898. 1899. 
Receipts from passengers .. .... $9,343,261 $9,877,001 $u,035,216 

The table given below gives the operating statement of the 
Brooklyn Heights Company during the year ending June 30, 1899. 
The figures do not include the fi gures of th e acquired companies 
prior to the time of acquisition. Th e method of operation is to 
have all the companies leased to the Brooklyn Heights Railroad 
Company, which is the operating company, and the income of the 
Brooklyn Rapid Transit Company consists of the surplus profits 
of the Brooklyn Heights Company, and such mon eys as it may re
ceive from the stocks and bonds held by it. Th e figures given be
low include the reports of the Brooklyn Heights , the Brooklyn 
City, Brooklyn, Queens County & Suburban, and the Sea Beach 
Railway for th e entire yea r, and the Brooklyn Union Elevated and 
th e Nassau E lectric for three months only of the fiscal year. For 
purposes of better comparison th e fi gures of the leased companies 
for the corresponding period of the preceding year are combined 

with those of the Heights Company, although they were not at 
that time, of course, a part of the Brooklyn Rapid Transit sys
tem. 

OPERATING STATEMENT. BROOKLYN HEIGHTS RAILROAD 
COMPANY 

Year ending June 30, 1898. 
Gross earnings ........................... $6,616,361 
Operating expenses ...................... 4,232,200 

Net earnings ............................ 2,384,155 
Income from other sources. . . . . . . . . . . . . . . *185,459 

Gross income 
Fixed charges 

2,569,614 
2,482,349 

Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $87,265 

Per cent operating expenses to gross earnings ... 63.9 

1899. 
$7,412,435 

4,669,371 

2,743,064 
13 

2,743,077 
2,289,909 

62.9 

*Includes income from guarantee fund ($181,370), which in the 
succeeding year was paid directly to Brooklyn Rapid Transit 
Company, and did not pass through operating company's account. 

INCO ~IE ACCOUNT, BROOKLYN RAPID TRANSIT COMPANY 

Year ending June 30, 1899. 
R eceipts. 

From interest 011 bonds and loans ... ....... .. $188,395 
From profit on bonds sold. . . . . . . . . . . . . . . . . . . . 182,061 
From miscell aneo us . . . . . . . . . . . . . . . . . . . . . . . . . . 425 
From Brooklyn Heights R. R. Co.'s surplus ... 471 ,.555 · 

Expenses. 
For interest .................... .. ........... . $338,261 
For taxes and miscellaneous expenses...... . . . . 41 ,565 

Surplus for year .................... .. ....... . 
Accumulated surplus prior to J unc 30, 1898 ... . 

Total surplus June 30, 1899 ........... . ....... . 
Deductions from Surplus . 

For new equipment and construction on rail-
road properties ............................. $300,482 

For ex ting uishing old deficienci es of B., Q. C. 
& S. R. R. Co. accrued prior to its acquisi-
tion by B. R. T. Co ......................... 321,174 

Direct to profit and loss...................... 1,931 

Surplus carried forward ..... . ................ . 

379,826 

$462,549 
215,579 

Plant for the Manufacture of Electric Brakes 

Th e Hubbard Brake Company is th e nam e of a new concern 
form ed fo r the purpose of manufacturin g and introducing through
o ut the United States an electric brake of new design, patented 
by M. G. Hubbard, whose mechani cal ability is well known 
through hi s conn ecti on with the McGuire Manufacturing Com
pany, of Chicago, as en g ineer. He was th e inventor of several 
of th e McGuire specialties, including a snow sweeper, truck, etc. 
The officers o f the new company are : M. G. Hubbard, president 
and general manager; George E. Pratt, vice-president; Charles 
Gilpin , secretary and treasurer. Mr. Pratt has handled high-grade 
street railway supplies for many years, and is well known through
out the trade. M r. Gilpin is secretary and treasurer of the An
dover Iron Co mpany, and is interested in other iron and railroad 
enterpri ses. 

The company's works are located in Chester, Pa., near the 
freight station of th e P . W. & B. Railroad, on Sixth Street. Ma
chin ery is bein g install ed, and it is expected th e works will be in 
operation by September I. The company is well backed finan
cially, and it begins operation s with a number of orders on hand. 

The electri c brake t o be manufactured has been thoroughly 
tested under practical conditions, and has shown excellent results. 
It is claimed fo r th e device that stops can be made easily and 
quickly without jerking or jarring; it will prevent flat wheels; its 
fir st cost is not high. and th e maintenance charges are very small; 
it can be operated by any mo to rman and from either end of the 
car, a small controller handl e being provided for the purpose; 
there is no undue strain on car body or truck, as in some air 
brake system s, and n o extra strain on the car axles, as in some 
disk or axle brakes. 

The Hubbard Brake Company is equipping cars at Spring City, 
Pa. , with thi s brake. 
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Street Railways in Foreign Cities 

An interesting investigation upon the operating conditions of 
street railways in different for eign cities has recently been con
ducted by the Royal Trust Company, of Chicago. The informa
tion was secured by direct co rrespondence durin g the last three 
months with the United States Consuls, resident in the different 
cities, so that it can be reli ed upon as being up to date. . 

Of thirty-seven ci ties in various parts of the world about which 
information was obtained eight own and operate the transporta
tion lines, four own the lines and lease them to companies ~~ich 
operate them, and in three others provi~ion is. ~1ade for mumcipal 
ownership at some future date. In eight cities passengers are 
permitted to stand in the ais les; in the othe: s it is fo rb!dden .. 

In a few cities, Co rk, Prague and Marseilles, there is a umform 
2-ccnt fare but in most cases the fare varies with distance trav
eled. Wh~re info rmation regardin g franchise s could be ob tained 
an interesting variety of terms will be noticed. The data are 
o-rouped under the cities as follows: 
"' Basle, Switzerland, electric transit. All lines built, owned and 
operated by the city. Fare, 2 cents for short and 4 cents for 
longer di stances. Passengers allowed to stand in aisles and on 
platforms. 

Belfast, Ireland, horse cars. Fare, 2 cents a mile. Standing in 
aisles or on platforms not allowed. Company has fou rteen-year 
franchise and pays no bonus, but has to pave and repair middle of 
streets traversed by its lin es. 

Berlin, Germany, electric, steam and horse cars, also elevated 
(steam) belt line. Fare, 2½ cents for two miles and I cent for 
every additional mile. No passengers allowed in aisles, but a 
designated number are allowed on each platform. Companies 
have to pave and repair str eets throu gh which their lines run 
and pay a substantial bonus to the city. 

Berne, Switzerland, steam and compressed air traction. Fare, 
2 cents a mile. No one is allowed to stand in the aisles. Fixed 
numbers are allowed on platforms. City is negotiating for pur
chase of the company's lines. 

Brussels, Belgium, electric-underground and overhead trolley
horse and steam traction. Fares from 2 t o 12 cents , according to 
distance. No one is allowed to stand in the aisles. Cars generally 
divided into two compartments-first and second class. 

Buenos Ayres, A rgentine, electric, steam and horse traction. Un
derground electric line being constructed. Lines owned by Brit
ish companies. Fares, IO and 20 cents (paper). Two postmen 
and one policeman allowed on front platform (free); three pas
sengers allowed on rear platform. Companies pay 6 per cent of 
gross receipts to city. 

Calcutta , India, horse cars , . but to be changed to electric cars 
soon. Fares, 2 ½ to 4½ cents. No passengers taken on after 
seats are occupied. Franchise runs twenty-five years; company 
pays a fixed amount per mile per annum and k eeps middle of 
street in repair. 

Cape Town, South A frica , electric troll ey cars. Fare, 6 cents for 
three miles. P assen gers stand on front and rear platforms, but 
not in aisles. Cars are " double-decker s," made by Brill , Phila
delphia. Company has twenty-five years franchise; cannot learn 
that it cost anything. 

China, there is not a street car in all China. 
Christia11ia, Norway, one elec tric line (five miles) and one horse 

car line (four miles). Other lines under construction. City in
tends to buy the lines as soon as franchises expire. The city is 
now building a short line as a public enterpri se. Fares, 2¼ cents. 
Fixed numbers allowed to stand on platforms, but none in aisles. 
Companies made no direct payment for their franchises, which 
expire in 1924, but pay taxes on their property like other corpora
tions. Cars are " double-deckers." 

Copenhagen, Denmark, horse and elect ric traction . Fare is 2¼ 
cents for any distance. When all seats are taken no more pas
senge-s are taken on, and conductors are heavily fin ed if they ex
ceed the licensed number. Amalgamated Company pays the 
city a certain percentage of g ross earnings. 

Cork, Ireland, electri c lines. Fare, 2 cents for any distance. 
Passengers not allowed in aisles or on platforms. Company' s 
franchise is unlimited; it pays n othing directly, but paves the mid
dle of the st reet and furni sh es electri c light to city at reduced 
rates. 

Dublin, Ireland, electric traction. Fare, I cent a mile; mini 
mum fare , 2 cents. Cars are "double-deckers." Passengers 
not allowed in aisles except in rainy weath er. Company pays 
city $2500 a year per mile of its line for right of way and also has 
to pave between its tracks and one foot on either side. Franchise 
runs forty years, with provision that city may buy the line after 
twenty years, paying actual market value of machinery and plant. 
In case of d isagreement on price, the board of trade is to be the 
referee. 

Edinburgh, Scotland, horse and cable cars. In six months the 
entire system will be cable. City owns entire system, which is 
operated by a lessee company. Fare, 2 cents a mile, except cer
tain popular routes, for which the fare is 2 cents, although longer 
than ..a. mile. Workmen's ti ckets between the hours o f 5 and 7 A. 
M. and 5 and 7 P. M. daily, and Saturdays from I to 3 P. M., at 2 

cents for two mil es and I cent for each additional mile. No pas
sengers taken on after all seats are occupied. 

Flore11ce, Italy, electri c and horse traction. City owns the line:, 
and leases them to pri vate companies. Fares, 2 cents from out• 
skirts to center of city and 3 cents ac ross city. P assengers al
lowed on platforms, but not in ai sles. L essee company has a 
fifty-year fran chise and guarantees the city at least $12,000 a year 
revenue, besides contributing $400 a year to a provident institu
tion fo r stree t car employees and $300 to a cabmen's soc iety. Prof
its over 7 per cent are shared by the company and the city. 

Franll{ort-on-the-M ain, entire system being changed to electric 
traction. Fares, 2½ to 5 cents, according to di stance. The city 
recen tly bought the entire system, paying $550,000 down and $75 ,-
000 annually for seventeen years. There are twenty miles of lines. 
Fixed number allowed on platform s ; no one in a isles. Consider 
ably reduced rates given to pupils going to sch ool o r to private 
instructors, to swimming baths, to conservatories of music , art 
schools, et c. Family tickets at greatly reduced rates are issued, 
provided the husband's incom e is not over $25 a m onth or the 
wife's not over $15, and prov ided there is no son over twenty-one 
years of age. 

Germany, there are still a number of cities, ot 15,000 to 50,000 
population, which have 110 street railways of any kind- Pforz
hei m, Tri er , Ratisbon, Colmar, J E. na, K aise rslautern, Worms and 
others. 

Ghent, Belgium, electric traction. F ares, 3 cents fir st-class; 2 

cents second-class. P assengers allowed in aisles and on plat
forms. Franchise runs fi fty years from J an. I, 1898. Company 
pays citv 17 per cent of gross receipts annually, but not less than 
$386o (which amount the company deposits each 1st day of J anu
uary in advance). Franchi se provides for purchase of lines by 
the ci ty before twenty yea rs or a ft er twenty years. F ranchise 
also fixes minimum wages of conductors and mortorm en at 78 
cents a day. and of workm en at 68 cents , and a maximum day' s 
work in summer at fourt een and on e-half hours and thirteen and 
one-half h ours in winter, with an interruption of one and one-half 
hours for meals. 

Glasgow, Scot/and, has thirty-seven miles horse car service and 
three mil es electric street railway. City owns and operates en
tire system. Fares, I cent for first half mile, 2 cents for two 
miles, and I cent for each additional mile up to six miles (longest 
route) . No transfers given. Rul e that no more passengers are 
to be taken o n aft er seats inside and on top are taken, but rule is 
not kept. E ntire system is to be made electri c by 1901. 

Hav1'e, France, trolley cars (Thomson-Houston) . Fares, 3 
cents first-class , 2 cents second. P assen gers on front platfo rm 
pay second-class fare and those on rea r platform pay first-class. 
Transfers, I cent extra. No orie all o wed in ai sles. Franchise 
runs fifty years from 1893. Company pays city 2½ per cent on its 
gross receipts, but not less than $3500. 

KingstoH, Ja111 aica . electric tracti on. Fare, 4 cents within any 
section-city is divided into three sections. Fare through three 
sections is 12 cents. Three front seats in each car are res erved as 
first-class, and far e is 6 cents instead of 4 cents. Tickets sold at 
r educed rates. Franchise runs thirty years. Company pays 
government 4 pe-r cent of g ross earnin gs and maintains st reets it 
occupi es to eighteen inches on each side of tracks. Passengers 
allowed in aisles and on platforms. Market cars run before 9 A. 
M. and after 5 P. M. for country people carrying produce-fare, 
3 cent s. 

Liverpool, England, electric and horse cars, al so lines of omni
buses. City owns all the transit lines. Fares, 2 cents for each 
" stage " or zone and 4 cents for entire three stages, four mil es. 
P assengers allowed to stand in aisles and on platforms. 

L yo11s , Fra11ce, electric , steam and h orse traction. On steam 
lines locomotive draws trains of three long cars. F ares, for first
class (cushioned seats) , 4 cents; second-class , 2 cents. F ourteen 
perso ns all owed on front platform and same number on rear. 
Nobody all owed to stand in ai sles. Only one door in car for 
both entrance and exit. General tramway company pays $16,000 
fixed annual tax and also IO per cent on all receipts in excess of 
$2,000,000. Franchise provides for purchase by city after forty 
years. 

Maracaibo, Venezuela, horse cars. Three companies. Oldest 
one pays 3½ per cent a month profit on its capital. Fare, 5 cents. 
Rule against passengers standing, but not heeded. Companies 
paid nothing , directly or indirectly, fo r their franchis es, whi ch 
have five years yet to run. 

Marseilles, France, overhead trolley system being installed on 
all lines. Uniform fare of 2 cents. Company paves between 
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tracks and fourt een inches each sid e; a lso pays city small annual 
fee of $19,300; and when gross r eceipts aggregate $1,400,000 a fur
ther fee will be paid, as fo llows : For the next $200,000, $7720 ; fo r 
the fo llowin g $200,000, $9650 ; for the subsequent $200,000, $II ,580; 
and $12,000 for every a dditional $200,000. E lect ri c trains a re 
limited to four ca rs, no t exceedi n g l 18 feet , a nd speed is limited 
to twelve and o ne-h alf miles an hou r. Franchi se expires in 1950, 
when the State becom es owner of th e company' s trac ks and o ther 
property located on the publi c domain . D urin g the las t fi ve 
years of th e concession , should it appea r tha t the operati n g com 
pany fail s to maintain the property in good condition, th e State 
r eserves the ri gh t to seize all the com pany's re ve nues, fo r the p ur 
pose of keeping u p th e sam e. T he State will have th e ri g ht to 
take a ll rolling stock, t ools a nd simila r m ovable p ro pert y at a 
val uation fixed by exper ts, but wilf be under n o obligatio n to buy 
more than suits its purposes or wi sh es. Upon th e termination 
of th e concession, sho uld th e State deem it u seless to continue the 
operation of certain lines, the con cessionai r es will be r equ ired to 
rem ove their tracks and r es to r e th e st reets to their o ri g inal con
dition . T h e State r eserves the right to purchase its concession 
a t any tim e. T h e price, in such event, will be fixed by the net 
annual rev enue of the seven precedin g year s, including th e fe es 
paid to the city. From th e total thus obtain ed will be d educted 
the n et r evenue of the two last profitabl e year s, and th e avera g e of 
the five r em aining yea rs will stan d as th e amo unt of an annnuity, 
to be paid to the concessionaires duri n g each unexpi r ed year of 
the r evoked concession . 

Mexico (City), J11exico, cars drawn by mules. Suburban ca rs ar e 
lar ger and are draw n to outskirts by m u les and thence to their 
d estinat ion by sm all American dumm y en gines (steam ). Com
pany is preparin g t o substitute electri c for animal traction. b ut 
will r eta in th e s team lines. Manager s of company a r e American s. 
Far es fo r ci ty ar e 5 and 6 cents according to di stance. S ub urban 
fa r es a r e 12 t o 30 cents. Passenger s a r e a llowed in a isles and on 
r ea r pla tform, but no t on fro nt plat form. 

l\1u11 ich, Ger111a11y, electr ic, steam a nd h or se ca rs. A ll lines a r e 
owned by the city. Fares, 2¼ to 6 cen ts on horse cars, accordin g 
to di sta nce. P assenge r s no t allowed to stand in a isles, but limited 
number allowed on both platforms. 

Nap les, Ital'y, h o rse cars and electric troll ey ca rs. F a re, 2 cents 
o n two back seat s and 3 cents o n cushion ed seats; 2 cents to sta nd 
on front platfo rm, 3 cents on rear plat fo rm. Company has fifty
year fra nchi se; pays per centa ge of n et p ro fi ts to the ci ty. Electric 
ca rs made in S chen ectady, N . Y . 

Paris. France, thi r ty-three li nes of om nibuses drawn by two 
horses ( with twenty-six to th irty places). fo urteen lin es o f omni
buses drawn by three h o r ses (with fo rty places), three lin es of steam 
t ram ways, twenty-three lines of hor se tramways, four lines of 
compr essed air and electri city. A ll of th e lines are controlled by 
one company , wh ich has an exclusive fra nchi se dated 1860 a nd ex
piring 1910. In 1896 the o mnibu s lines carried 129.000,000 passe n
gers o ut of a rnt al o f 240,000 ,000 fo r all lin es. Car s a nd o mnibuses 
are " doubl e-deck ers." Inside fa r e, 6 cents (ent itl es pa ss rn ge r to 
t ransfer t icket) ; fa re on to p and on pla t fo rm s, 3 cen ts. P assen 
ger s no t a ll owed in aisles. 

Prniuc, .-Justria, electri c and h orse car s. Lines all owned by th e 
city. Fare, 2 cents. P assen ge r s allowed in ai sles and o n plat
fo rm s. 

Rhci111s, Fra nce, ho r se ca rs; but change t o electri c t raction is in 
progress. F a r es, 3 cents fo r fir st-class and 2 ,cents for seco nd
cla ss. O n e cen t extra for a transfer. N umber of passenge rs on 
a car fixed by law. F ran chise expires in 1945, and provides tha t 
fr om the net profi t s each year the company is entitl ed fir st to re
ce ive 5 per cent u pon its invested capital, while the city is entit led 
to 25 per cent of any surplus above th e 5 per cent. The r em ain ing 
surplu s goes to the company, except that after th e co mpany has 
carri ed three m illi ons of passenger s th e city is t o r eceive $I. 15 
fo r every additional th ousand passenger s ca rri ed. 

St. Petersburg, Russia, h or se cars, sing le tr ack. Principa l line 
bought by city last Septem ber, and b eing o perated b y city at a 
profit. The city has suit s pending to obtain permi ssio n of oth er 
lines, when electr ic t raction will be install ed. Cars a r e " doub le
decker s." F ar es, 2½ and 3 cents. A dozen differ ent lines but no 
t ransfers. P assen gers all owed in a isles an d plat fo rms. Car s 
slow down but seldo m stop fo r passengers to g et on or off. 

S tockholm, Sweden, hor se and st eam t raction. Fare, 2¼ ecnts. 
Five per sons allowed on front plat form, six on rear a nd ten in
side. Company' s fra nchise runs fo r ty year s fro m 1876. Company 
is taxed 5 per cent on it s inco m e. 

Stuttgart , Germany, electri c t ract ion. P ower furnish ed by a 
separate electr ic li ghtin g company. Fares, 2 1-3 to 6 cents, ac
cording to distance. Cars a re limited to a fi xed numb er of pas
senger s, but exceptions are m ade in case of storm a ft er theater 
la~t night ear l et<;. Company pays city 2½ per ce~t of gross re~ 
cc1pts, · -

S :J,d11ey, A ustralia, electri c, steam and cable t ractio n . A ll lines 
owned and opera ted by the government of New South Wales. 
Fare, 2 cents a mil e. Laws against overcrowding a rc di s
regar ded. 

Teguciga lpa , J-!011d11ras, no street car in the country and o nly one 
ra ilroad, fifty miles lo n g. 

T oronto, C a11ada, electric traction. F a res, 5 cents; a ft er mid-
ni ght, IO cents. Tickets, six fo r 25 cents, or twenty-fi ve fo r $I. 
A lso t ickets good fr o m 6 to 8 :30 A. M. and 5 to 6:30 P . M ., eig ht 
fo r t wcnty-fi,;e cents. S unday tickets, seven fo r 25 cents. School 
children 's ti ckets, t en fo r 25 cents. Children under nine year s, 
( not in a rm s), half fa re. P assenger s allowed in ai sles and o n 
platfo rms. Company's fr anch ise g iven fo r twenty yea rs wi th a 
renewal o f ten years. Company pays city $800 a year fo r every 
m ile of si n g le tr ack ; a lso pays 8 per cent of g ross r eceipts up to 
$1,000,000 a nd IO per cent above $1,000,000. Company is a lso 
taxed upo n it s plant, poles, ete. , except t rack. 

Victoria , British Columbia, electri c troll ey cars. Fare, 5 cents. 
Passengers allo wed to s tand in a isles and o n pla tfo rms. F ran
chi se given fo r fi fty yea rs, fo r whi ch the co mpany pays no thing, 
either in the way of taxes or bo nus. 

T-Vinnipcg, M anitoba , electri c troll ey line. Fare, 5 cents. Pas-
se ng er s taken on r egardless o f seating capacity. Franchise 
g ranted 1893 fo r thirty-fi ve yea rs without bonus or conditions, 
except that after eleven years the company must pay the city 5 per 
cent of. it s gros s ea rnings and pave its track (8 ft. ) uni fo rm 
with pavement laid by the city. 

·~------
w estinghouse Electric Company Abroad 

T he p lan s fo r the er ectio n o f a la rge fac to ry for the con struc
tio n of electrical m achinery in E n g land by M r. \Vesting housc, as 
o ut li ned in th e STREET R AILWAY J OURNAL last m onth, seems to 
have attracted the li veliest sort o f in te r est amon g E ngli sh manu
facturing ci r cles. London "En g ineering" publish es a long editor, 
ial on the subject , in which it advi ses the E ngli sh m anufa cturer 
to consider well the g rowing compet iti on of A m erican manu
fa cturer s, which co mpet ition has increased owing to the readiness 
with wh ich the A m erican manufact urer introduces improved 
m ethod s and tools to facilitate hi s work. It reg ards the establish
m en t of the proposed works in E n g land by Mr. Westinghouse as 
a mos t impor tant step in the hi story o f manufacturing in En gland, 
and as benefi cial to th e E n g li sh m anufac turer in that he will be 
able to study A m eri can methods close a t hand. The adoption of 
th ese m ethod s is r egarded as essent ial to the m aintenance o f Eng
li sh prestige. 

In a rece nt in terview with Mr. Carnegie o n the subj ect, pub
li shed in the L ondon " D aily News," that prominent operato r says 
tha t , if permitted by the Briti sh workman to introduce American 
m etho ds, th e sn ccess of Mr. \V estin g house in. hi s M anchester 
e~tahli shmen t will be undo ubted. H e also adds. apropos of the 
inc rea sin g use of electri c po wer , tha t a t the Carn egie works iu 
Pitt sburgh all kinds of m o ti ve powGr ar e being di scarded in fa '.,o r 
of elect ri city. 

-----+♦+---

Company for Making Veneer 

Th e Seguine-Axford V eneer Co mpany is the name of a new 
corporation o r ganized to m anufacture ven eer fo r street car and 
railroad car ceiling s, sides, backs, ends and seats, and in fa ct all 
th e a rt icles fo r which ven eer ean be used. The manufacture of 
veneer for ca r u se will fo rm a very la r ge proportion o f the com
pan y' s b usiness , and it will m ake a specialty o f thi s class of work. 

T h e gener al m anag er of the co mpany is W . P. S eguinc, who 
for m any year s was connected with the Frost Veneer S eating 
Company, an d who is a well -known expert o n the subj ect of the 
manufac ture and u se' of venee r. Associa ted with Mr. Seguine are 
E. K. Seguine and William Baldwin Axford. The company's 
fac tory and o ffi ce a re located on Pacific A venue, J ersey City, N. ]., 
and its cutting mill s a re at Harriman , Tenn. The company will 
also m ake a specialty of the m anufacture of wood tiling. 

•• 
T he Hipwood-B arrett Car & V ehicle Fender Company, of New 

York, h as just r ecently opened in Chicago, a branch office in the 
Marquette Building. room 449. All the western business will be 
handled from this office , which is under the management of George 
E. W eiler. The o ffice has already had credited to its efforts orders 
from the M ontreal Park & Island Railway Company, of Montreal, 
and also from the Metropolitan Street Railroad Company, of Kan
sas City. 
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Large Power Station in Colorado 

One of the latest pllwcr pla nts to he placed i11 upL·ra tiun in the 
\,V est is now running a t La Della , Cul. , and wi ll he used tll operate 
the Florence & Crippl e Creek and Golden Circle rail roads, and to 
supply power, water and li ght to the mine ~, mills , sampl ers, etc. , 
of th e Crippl e Creek District. The buildin g proper covers a 
space o f about rn,ooo sq. ft. and is 50 ft. l;i gh. 

In the boil er ruom are to be fo nnd six large b oilers uf th ,~ Bab
coek & Wileo x type, arranged in three batteries. These are o f 
3000 h.p. capacity under normal conditions, and shonld the ser
vice re,1uirc, they can deliver, r eadil y, steam for 4500 h.p. The 
boil ers are arranged in a very novel manner, for in stead uf bei ng 
co nstructed directly upon masonry foundation s, as wo uld o rd i
narily be done , they are mounted o n elevated stl' el beams and a 
space is tlrns left undern eath all of th em. Instead of earrying the 
smoke and gases to th e stack over the boi ler s, in the usual way, 
they are carried downward into thi s basem ent space left beneath, 
and thus taken to th e stack. Th e space above the b oil ers is thus 
left perfec tly elea r and nothin g is visible 111 the boiler room to 
indieate th e presence of a flue. Th e h eat and the obstruction of 
the large flue is thus done away with in the boil er room. The 
space above the boilers is entirely cl ea r for the steam pipes a nd 
valves and th ese are readily accessible. J\ further use is nude of 
the basement under the boil ers in the handlin g of ashes. In stead 
of drawing the ashes from th e fire s into th e roo111 , they are 
dropped into the basement to an ash conveyc ,r and are ca rri ed di 
rectly to the cars on the track o n th e outside of the building. T he 
stokers are of th e Babcock & Wilcox type , havi ng an endl ess 
ehain grate. 

Extending th e full len g th of the buildin g an d adjoinin g both 
the boiler room and the pump room is the engine room , thi -; room 
is l IO ft. long and 45 ft. wide and contains a large compressor ;tncl 
three large engi nes, driving electrical generators. Th e combined 
engine eapacity is 3000 h.p. Over the ent ire engine room spans 
a powerful traveling crane; by a novel design thi s crane is m ade 
to extend out of the building and overhan g the rail road track and 
wagon road so that any piece of machin ery is r eadily transferred 
to any portion of the engine room. One oi th e conspieuous feat
ures of th e engi ne room is the large compressor , thi s is of the 
Ingersoll-Sargent make and is driven by an A lli s Corl iss t> ngin e. 
The eompressing cylinders and the steam cylinders are both eom 
pound and the steam eylindcrs arc condensing. The high pressure 
air eylind er has a diameter of 22 ins., whil e th e low pressure cylin
der has a diameter of 40 in s., both having a stroke of 48 in s. The 
capacity of the eompressor being some 5000 ft. of free air per 
minute, fifty drill s could be op erated , and even at the hi gh alt i
tude of rn,ooo ft. above sea leve l, thirty-fiv e drill s ean be operated. 

Adjoining the eompressor arc the large engin es coupl ed to th e 
hug e generators of electricity. Th e electri c power wil! be used to 
operate the Florenee & Cripple Creek Railroad from Alta Vista 
to Cripple Creek and th e Golden Circle R ailroad from Victor to 
Cripple Creek via Vista Grande. Th e surplus power will be used 
to op.erate the hoists , pumps, compressors, crush ers, etc .. in mines , 
mill s, sampl ers , etc. , throughout the di strict. The engines are of 
the horizontal eompound condensing type and were built by Me
I ntosh, Seymour & Company, of Auburn . N. Y. T he normal 
capacity of eaeh engi ne is 750 h.p.; they are, however , capable of 
supplying 1100 h.p. each wh en occasion demands. The main shaft 
of th e engines carries th e electric generators, this shaft bein o- 16 
ins. in diameter. The generators were built by the General Elec
tric Company, of Schenectady, N. Y. Th ese m achines are of the 
latest type and generate a three-phase alternating eurrent of 6600 
volts at 3600 alternations per minute. This is redue ed to 440 volts 
by transformers. 

•• 
Test of Kinetic Motors 

~ t~st o f a new doubl e truek m otor car, r ecently built by the 
K 111 et1c Power Co mpany, was made Aug. 17, on a 7½- mil e branch 
of the Long I sland Railroad, nea r Babylon, N. Y. The trial was 
~ itnesse? by a number of foreign consuls, who had expressed an 
mterest il1 the system , together with the representatives of several 
o f th e t eehnieal papers. The road upon which it was conducted 
is part of the "Garden City ex tension" of th e Long I sland Rail 
road, formerly operated by steam locomotives, but now operated 
by the Kineti c motor car mentioned , which makes several trips 
daily. 

The car was recently built by the Jackson & Sharp Company, 
and one truck is equipped with two 8 in. x 12 in. cylinders, while 
the oth er truck is an idle one. The reservoir, or boil er. is carried 
under the ear body between the trucks, and is stored with hot 
water at a pressure of about 160 lbs., from a stationary boiler 
before starting. A small fir e is earri ed to make up for th e hea t 

l"s1. i>y racliatic,11, :L nd tlw steam is exhausted into a condenser, 
l"catl' cl "11 t lw r()f ,f. The !--1l'a 111 pressure is reduced to ab<Jut 30 
lbs. bcf"rl· iil"i11g· admitted Ill thl' cylindcrs. ( ln trial thc car ran 
th e ku gth of tht ruulL·, 7 1 2 111iks, i11 Jiftccn minutcs, though fa~ter 
time than this lias lJecn 111 ack. 

After the tri;tl tl1c visito r s wnc afforded an o pportunity of riding 
over the Imai st reet railway system in Babylon, whieh is a lso 
"Jleraled by Kindic 111otor cars. 

--- •♦•---~ 

Stillwater-Mechanicville Street Railroad Company 

The \V csting l10use Elcctric & Manufacturi ng Company has 
com pletc:d the electrical c<.1uivmc11t of thc Stillwater-Meehanicvill e 
Street l<.ailruad Company. The power house is a t the northern 
end of Lhc line at SLi ll wa ler, whence the tracks arc nm southward, 
fo llowing th e Hudson River 9 miles through Mechanievill e to 
Waterford, f~nning a junction with the Troy City and Albany 
Ime s. The railroad passes through an extremely picturesque coun
try, attracting much traffic from the lovers of nature a nd is a 
favorite- route for exeursion and pleasure parties from Albany and 
Troy. T he track is mainly level. the maximum -grade bei ng 7 per 
crnt fo r 400 yds. The roadbed is first-class, 90-lb. girder rails be
ing u~cd in the town sections, and 75-lb. T rails on the eountry 
ruads. 

Power is olJtaincd from the Hudson River. A wooden dam at 
Sti llwater gives a 7-ft. head, the watc:r IJein g piped to the power 
house to operate two 250-h.p. Leffel turbines, whi ch run at 500 
r.p.m. The turbines are uoth geared to the same shaft, revo lving 
th e shaft at about 160 r.p.m. Under this shaft is direct conneeted 
a 250-kw. \Vesti nghou se direct current "engine type '' genera tor, 
550 vo lts. At the other end of the shaft is a frietion clutch whieh 
when occasion r e<.1uires, direct con nects the generator t~ a 250~ 
h.p. steam engine. The steam power is for use when the flow of 
water in th e Hudson is insufficient to operate the turbines. A 
booster is in stalled to raise the voltage at the south ern end of the 
line. , \11 thc cars have \Vestinghouse electric motors, the small er 
ca rs have two 25-h.p. motors. There have recently been added 
fu ur open and three elosed cars to carry eighty passengers; these 
larger cars are equipped with two 35-h.p. \Vestinghouse motors. 

-----♦+---

Electric Railway Contracts in England 

A contract has been signed with the British Thomson-H ouston 
Company, Ltd., covering the electrical equipment, engines, cars, 
trucks , e_tc., _for that portion of the London United Tramways 
upon which 1t has been resolved to introduce electri c traction, in 
Hammersmith, Chiswick, etc. The contract includes six 250-kw. 
550-volt din:·ct-current traction generators and one 500-kw. 94-
r.p.m. 5000-Yolt three-phase generator, driven by vertieal Corli ss 
eng!nes ;_ thirteen 75-kw. 5000 volts primary, 330 volts secondary, 
static 011-cooled transformers; iour 200-kw. 500-r.p.111. 550-volt 
rotary converters; one motor generator set, consisting of a 500-
kw. three-phase synchronous motor, direct coupled to two 250-kw. 
direct-current generators on combination bed plate; two 75-kw. 
400-r.p.111. 525-volt direct-current generators for li ghting purposes; 
also complete switchboards for thewhole plant.and mo car s of top
seat pattern. each mounted on two trucks and e4uipp ed with two 
G. E.-58 motors. Series.parallel co ntrollers a nd magnetic brakes 
are also included in the contract. 

It is intended to have the new scrvice in operation next June. 
The Bristol Tramway Company has also recently signed ;_-, con

tract with the Briti sh Thomson-Houston Company, Ltd., for fo ur 
500-kw. tramway gener:itors coupled direct to verti cal eross com
pound en gines of th e Corliss type, together with three 30-kw . 
motor generators, and two 50-kw. lighting machines; also a com
plete switchboard for this machinery, 150 single-truck double-deck 
cars complete, each of which. will be equipped with two G. E.-52 
motor, series-pa::all el controllers and magnetic brakes. 

Other r_ecent ord_crs include thirty G. E.-52 double motor equip
ments, with electric brakes, for the Sheffield corporation; eight 
cars with Peckham trucks, G. E.-52 double motor equipment and 
dectric brak es, for the Ashton-Under-Line; eleven ca rs, with 
Pcck harn trucks, G. E.-52 double motor n1uipmcnts and K-rn 
emergency stop co ntroll crs, and the complete equipment of the 
Isle rJf Thanet Electric Railway. This will include about moo kw. 
in generator capacity. 

----♦----
The business of the Vulcanite Fibre Company, of Wilmin gton, 

Del., has grown to such an extent that the management ha s been 
compe ll ed to add to its already large works. The new building 
wi ll be a three-story brick addition to the old factory, and wi ll be 
135 ft. x 30 ft. Fr~nk Tay}or, of this coneern, reports that they 
we re never so busy 111 th e l11 sto ry of the company as at present. 
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Protection of Wire Ropes 

Wire rope for operative purposes is used in so many widely 
different ways, and is subjected to so many varying condit ions, 
that the preparation of an exterior protective eoating for ropes of 
this nature has presented a serious problem. A dry atmosphere, 
tending to speedy oxidation, brittl eness and consequent peeling 
off of the coating, presents itself in one location; while in anoth er, 
a moist atmosph ere, or possibly a continuous subjection to water, 
sometimes imprtgnated with acid , prevails. In addition, most ex
posed wire ropes are subject to the extremes of winter and sum
mer. 

The illustration herewith presented shows the application of a 
special coating termed " Wire Rop e Shield," which, it is claimed, 

possesses the r equisites of a satisfactory 
A!PF' coating, in being tenaeious, pliable, lubri-
~ eatin g and water and acid proof. The hi gh 

points of the strands are pro tected from 
abrasion by a lubricating film deposi t , and 
a like deposit prevents the chafing of the 
wi res. The sa tisfactory use of thi s shield 
on wire ropes leading from an office build
ing to an extremely wet mine, strongly im
pregnated with acid, and to dredging ma

SECTION OF ROP E chinery constantly subjected to water, in-
dicates its efficiency. The "filler" shown 

in the illustration is a flexible, cushioned lubricant, protecting the 
strands from abrasive wear, and reinforcing the work of the shield, 
in effectually sealing the rope against water soakin g, acid or gas
eous attacks. The Ironsides Company, of Columbus, O hio, manu
factures this shield and fill er. 

Drawings of Electrical Apparatus 

The "Electrical World and Engineer ," of New York, announces 
that at the request of the German publisher, it will accept Ameri
can subscriptions at the German price (20 marks, or $5, for each 
portfolio) for Prof. E. Arnold's two portfolios of working draw
ings of electrical apparatus. 

The portfolios are sold separate. One contains sixty-four sheets 
16 ins. x 21 ins. in size, of dimensioned drawings of di rect-current 
dynamos and motors; and the other forty-eight sheets of the same 
size, giving dimensioned drawings of single and polyphase alter
nating current machines and transformers. The drawings show 
the machines of the leading manufacturers of E urope, more than 
twenty firms being represented. 

Subscriptions will be received until Sept. 15. The portfolios will 
be delivered within a month later. 

The Victoria Hotel 

In the Victoria Hotel delegates to the convention wi ll find a 
pleasant h ome during their stay in Chicago. It is adjacent to con
venti on headquarters and centrally located on Michi gan Avenue 
fac in g th e Lake Front P ark, where a fine view and a cool lake 
breeze add to the attractions of its rooms. The cui sine and ser
vice throughout are unexcelled. 

The Victoria is conducted on both the American and European 
plans and makes special rates fo r delegates. 

Elastic Self Locking Steel Nut 

Numerous ingenious arrangements for securing a self-locking 
nut for bolts have been suggested, but few of these have been suc
cessful in procuring the desired results under all conditions of 
strain and vibration. The National E lastic Nut Company, of Mil

SELF-LOCKING 
NUT 

waukee, Wis. , however, is now placing on 
the mark et what it calls an "elastic" nut, and 
whieh it claims will positively lock itself on 
the bolt wherever placed, and never work 
loose. 

This result is obtained, it is stated, by the 
peculiar construction of the nut, whieh, in
stead of being punched from a s9lid bar, as 
is usually done, is made by bending a flat 
thin bar around into a ring, and then press
ing this ring into the form of a nut, which is 

done by special machinery. The nut is tapped, or threaded slightly 
smaller than the bolt, so that when put on with a wrench it is dis
tended a little, and th e joint formed by the coming together of 

the two ends of the ring opens slightly (about 1-64-in.), develop
ing a constant g rip on the bolt which prevents it from un
screwing. 

••• 
Recent Work of the Falk Company 

T h e Falk Company, of Milwaukee, Wis., r eports that its con
struction department has been extremely busy this season. Some 
of th e work done has been the completing of the Oshkosh & 
Neenah Railway, owned by the Citizens Traction Company, of 
Oshkosh. The line embraces 17 miles of track and overhead 
work. T h e Falk Company had the contract fo r the eomplete con
struction, including grading, power house, etc., and the furnishing 
of all materi al and machinery. George Kobush, of the St. Louis 
Car Company, is president of thi s company. The Falk Com
pany also laid the g reater part of the existing track in Oshkosh. 
In Kansas City, Mo., this company has completed laying the 2 

miles of track in Grand Avenue, where a 9-in. rail is laid in con
crete beam and with asphalt pavem ent. It has also n early com
pleted the construction of the Northeast E lectric line in Kansas 
City, which is 8 miles long and is partly laid with concrete beam 
and partly with tie construction, and asphalt paving. 

The company has also recently secured a contract for track 
construction of the Third Street line in Kansas City, Kan., 2¼ 
m iles in length. All of the track m entioned in the two eities is 
cast-welded. In addition contracts have been secured and work 
will be commenced soon on the welding of 7 miles of track for the 
new East Side E lectric R ai lway in Kansas City, Mo. 

The special work department of the Falk Company was crip
pled by its recent fire. However, the new buildings upon which 
work was begun immediately, are nearly completed and wi ll be 
turning out work within sixty days. These new buildings are all 
modernly equipped through out. All machinery will be operati- d 
by electric motors. In addition to the Third Avenue welding 
now nearly completed in New York, the company has the con
tract fo r welding 5000 joints for the Union Railway Company, of 
New York, also the contract for welding the lines of the North 
Hudson Railway Company in Hoboken, N. J. , 2000 joints for the 
Canton & Massilon Street Railway in Ohio, and is beginning the 
work of welding 6000 joints in Washington, D. C., for the Ana
costia & Potomac River Railway. 

The company's gear and pinion department has been running 
ni ght and day fo r weeks, and in addition to its large American 
business, has also secured a number of good contracts abroad, 
among these being a second order: from the Societe de A nonyme 
des Tramways de Cairo. 

Reorganization of a Prominent Boiler Company 

The National Water Tube Boiler Company, of New Bruns
wick, N. J. , is now in a better eondition than ever before to supply 
the increasing demand for its type of boilers. A reorganization 
of the company has recently been effected, new capital intro
duced and the new owners will spare no efforts to sustain and even 
increase the enviable reputation enjoyed by the former company 
for careful and painstaking workmanship and excellency of ma
t erials employed in all departments of the plant. Mr. Schenck. 
the form er manager , will continue to act in that eapacity. H e is 
thoroughly acquainted with the workings of the business, as a 
result of hi s wide experience, and will no doubt do mueh to im
prove the condition of the concern. 

The new directors of the company are: Hugh McKeag, Philip 
Weigel, Jr. ; Robert J. Smith, P. M. W elsh , P. G. Polhemus, C. A. 
Schenck and Hugh Boyd. T he officers are: President, Hugh 
McKeag; vice-president, P. G. Polhemus; secretary and manager, 
C. A. Schenek ; treasurer, Philip W eigel, Jr. 

Personal 

MR. ROBERT 0. HARRIS has resigned the position of coun
sel for the Massachusetts Electric Companies. 

MR. E. H. JENKINS has been elected president of the San 
Antonio (Texas) Street Railway Company, vice W. H. Weiss, re
signed. 

MR. P. A. B. WIDENER has resigned from the presidency of 
the board of managers of the Philadelphia National Export 
Exposition. 

MR. A. C. GARDINER, treasurer of the Dartmouth & West
port Street Railway Company and secretary and treasurer of the 
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Union Street Railway Company, of New Bedford, has resigned 
both positions, to take effect Sept. 1. 

MR. ARTHUR WARREN, manager of the advertising de
partment of the W estinghouse Electric & Manufacturing Com
pany, returned from Europe on Aug. 5. 

MR. GEORGE F . SIEBEL will have charge of all the street 
railway companies centering in Taunton, Mass. , that are owned 
by the Massachusetts Electric Companies. 

MR. E. S. DIMMOCK has been appointed general manager of 
the Bay Cities Consolidated Railway Company, of Bay City, 
Mich., in place of Mr. S. L. Nelson, r esigned. 

MR. JAMES H. WILSON, president and general manager of 
the Mobile Light & Railway Company, Mobile, Ala., has been 
taking a short vacation at Asbury Park, N . J. 

MR. C. N. DUFFY, formerly treasurer of a number of street 
railway properties in St. Louis, has, it is reported, accepted a po
sition in Chicago under Mr. D. G. Hamilton. 

MR. H. R. FEHR, of Easton, Pa. , has accepted the position of 
superintendent of the Easton, Palmer & Bethlehem Electric Rail
way. Mr. Fehr has been city engineer of Easton since 1891. 

MR. BROOKS CLARKE, formerly connected with the At
lanta Consolidated Street Railway Company, Atlanta, Ga., is now 
with the Macon Consolidated Street Railway Company, Macon, 
Ga. 

MR. WILLIAM B. GIVEN, receiver of the Pennsylvania 
Traction Company, of Lancaster, Pa., has been appointed a Com
missioner from the State of Pennsylvania to the Paris Exposition 
of 1900. 

MR. F. A. BARR has succeeded Mr. F. W. McClement as man
ager of the Winston-Salem Railway & Electric Company, of Wins
ton, N. C. The property has recently passed into the hands of 
new owners. 

MR. F. A. HUNTRESS, manager of the Halifax, N S., Tram
way Company, has returned from a trip to the West Indies, where 
he has been looking over the field, with a view to securing street 
railway franchises. 

MR. C. W. FOOTE has resigned the superintendency of the 
Zanesville Electric Railway, to take effect Sept. 1, and has accept
ed the general managership of the Cincinnati & Miami Valley 
Traction Company. 

MR. JOHN C. DOLPH, general sales agent of the Sterling 
Varnish Company, returned Aug. 4 from a four months' trip to 
Europe, during which time he has largely extended the business of 
his company abroad. 

MR. NATHAN E. CAPEN has been elected sup <:: rintendent of 
the Easton, P:-!n.er & Bethelehem Street Railway to succeed W. 
E. Cox, who resigned July I. Mr. Capen was formerly assistant 
superintendent of the road. 

MR. N. W . L. BROWN, superintendent of construction, At
lanta Railway & Power Company, Atlanta, Ga. , has 1esigned this 
position, which he has held for many years, to go into the cotton 
seed oil business in Alabama. 

MR. ISAAC L. RICE has been forced to res ign his position as 
president of the Electric Storage Battery Company owing to 
pressure of other duties. He has been succeeded by former First 
Vice-President George H. Day. 

MR. GARRETT A. HOBART, having sold his holdings in the 
Paterson (N. J.) Street Railway Company, has handed in his 
resignation as president of the company. It is understood that 
Mr. David Young will succeed him. 

MR. R. F. FOX, general manager of the Wilmington, Del., 
City Railway Company, has resigned. Mr. Fox will be succeeded 
by Joseph C. Lugar, formerly superintendent of the Roxborough, 
Chestnut Hill & Norristown Railway Company, of Philadelphia. 

MR. A. E. WORSWICK, chief engineer in charge of the con
struction of the Mexico City electric lines, in behalf of Wernher, 
Beit & Co., of London, arrived in New York, on A ug. 11. from 
Mexico, joining here Mr. W. B. Rommel, who arrived from Lon
don on Aug. 8. 

CAPT. ROBERT McCULLOCH, who for many years was 
manager of the St. Louis street railway system, owned by the Na
tional Railway Company, of Chicago, has severed his connection 

with thi s system, and, it is announced, will accept a position at 
Chicago under Mr. D. G. Hamilton. 

MR. H. C. BENAGH, who has been superintendent of the 
Savannah, Thunderpolt & Isle of Hope Railway Company, of 
Savannah, Ga., and who has left this position to go to Nashville, 
was presented on the eve of his departure with a handsome silver 
tea service of six pieces by his former employees. 

MR. SALVADOR POTIS, for many years chief engineer of the 
West Chicago Street Railway Company, has recently been selected 
chief engineer of the Illinois Telephone Construction Company, 
and will have full charge of the work of laying conduits and install
ing exchanges; his lo cal office being at 746 The Rookery, Chicago. 

MR. W . J JOHNSTON, formerly proprietor of the "Electrical 
World," left New York recently. He intends to make a tour 
around the world, spending some time in Hawaiian Islands, Japan, 
China, India, Egypt, etc. , and a visit to Manila is also in his itin
erary. 

MR. A. K. BAYLOR has resigned his position with the Brit
ish T homson-Houston Company, but will be for some time vet 
to come in close touch with its management in completing v~ri
ous contracts which have been taken during his incumbency. Mr. 
Baylor is now in America, but will return to London early in Sep
tember. 

MR. WILLIAM C. WHITNEY has returned to New York 
after a six weeks vacation trip, where he appears to have regained 
his health completely. He states that while abroad he heard of 
the so-called strike on the Metropolitan system, but had no uneasi
ness about it, realizing the system was left in hands entirely com
petent to manage it. 

MR. GEORGE E. PRATT, who has been representing for 
some time past the Ajax Metal Company, with headquarters at 
Philadelphia, is now connected with the Hubbard Brake Com
pany, a new concern recently formed for the manufacture of an 
electric brake of novel design, and which is briefly described in 
another column of this issue. 

MR. C. A. I NGLE has resigned his position as general man
ager of the Taunton Street Railway Company, of Taunton, Mass. 
H e has accepted a position with the Pratt & Whitney Machine 
Company, of Hartford, Conn. On the last day of his services with 
the old company Mr. Ingle was presented with a gold watch and 
chain by his former employees. 

MR. H. S. KEMP has accepted the place of superintendent of 
maintenance with the Staten Island Electric Railroad Company, in 
place of Mr. J. H. Sims, resigned. Mr. Kemp held a similar posi
tion with thi s company, but resigned about a year ago to become 
Eastern representative for the Gold Car Heating Company, which 
position he now leaves to return to Staten Island. 

MR. AUSTIN E. SMITH, manager, treasurer and director of 
the Springfield Street Railway Company, of Springfield, Mass., 
died very suddenly on Aug. 8. Mr. Smith has been connected 
with this company for over twelve years, having entered its em
ploy first as cashier. He rapidly rose to positions of greater 
responsibility until at the time of his decease he held the three 
offices mentioned above. 

MR. GEORGE A. THOMSON, who was formerly connected 
with the Short Electric Railway Company, the Forest City 
Electric Company and other well known Western concerns, has 
been appointed Eastern representative of the Adams-Bagnall 
Electric Company, the well-known arc lamp manufacturers, in 
place of C. W. Phipps, resigned, and is now established at the 
company's New York office, 222 Havemeyer Building. 

MR. W . B. ROMMEL, engineer with Wernher, Beit & Co., of 
London, arrived in New York on Aug. 8, and remains here until 
about the middle of September. While in this country he will 
purchase apparatus and material for the electrical equipment of 
the Lisbon (Portugal) tramway. Mr. Rommel will reside in Lis
bon for a period of three years or more, having undertaken the 
management of the Lisbon tr.amway system. He is accompanied 
on his American trip by Mrs. Rommel. 

MR. H. H. VREELAND, president of the Metropolitan Street 
Railway Company, of New York City, on Aug. 12, gave the heads 
of departments of his system an outing on the grounds of the 
Tonetta Outing Club, near Brewsters, N. Y. The party arrived 
on special cars , and were taken in carriages to the club grutmds 
at Tonetta Lake, where a clambake was prepared. A sail on the 
lake was followed by a drive of three miles to "Rest Awhilt," the 
country home of Mr. Vreeland, where the party was received by 
Mrs. Vreeland and several young ladies. Luncheon was served 
on the piazza and lawn. 
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M K CHA R LES N. BLACK, who has been for se\'eral years 
connected wi th the Brush. \ Va Iker a nd \ V estin ghouse interests. 
h as r et ired fr om th e service of the \Ves ti ngho use Co rnpa uy in o r
der to engage with Ford, Bacon & Da vis, th e well known consult
ing engineers of New York city. Mr. Black is well known as o ne 
of th e ablest designers of arc ligh ting machines in th e country, 
one of h is prominent achi evem ents in thi s direction b eing the de
sign of the 125-h.p . Brush a rc m achine, which has made a r e
markable record th roughout th e country, and has b een installed 
in la rge numbers in Brush stations. Mr. Black is a g raduate of 
Princeton U niversity, cl ass of 1888. 

MR. O S CA R T. C ROSBY, who has b een delayed in th is 
country fo r several week s longer than expected on account of th e 
organization of th e W ashing ton Traction Company, sailed for 
E ng land on the St. L ouis Aug. 9. He will be at the Savoy Hotel, 
London , for som e week s, and will then travel quite extensively. 
H e is particularly looking forward to an extended sojourn in 
Africa, wh ere h e m ay p enetrate som e of the regions rarely visited 
by touri sts, incl udi ng Abyssinia and th e Soudan. It is Mr. Cros
by 's intention on r eturnin g to th is country, six months or more 
h ence, to devo te hi s entire t im e to sociology and o th er studies in 
which he has long b een interested. 

MR. W . F . F URB E CK, who has been lon g associated with Mr. 
Charl es T . Yer kes in his street rai lway interests in Chica go, has 
resigned the position of private secretary to Mr. Yerkes , and will 
probably also resign all other pos itions h e now holds wi th th e 
street railway companies. Mr. Furbeck is a director and vice
president o f the North Chicago Street R ailway Company, vice
presi dent of the Chicago Con solidated Traction Company and also 
a member of the executive b oard of the Lake Street Elevated Com
pany. H e intends to en gage at o nce in th e banking business. 

DR. J . S . L A W R EN CE , president of the Charl est on Consoli 
dated R ail way, Gas & E lectric Company, of Charleston, S . C., 
di ed a t Capon Springs, W . V a., on Aug. 5. He had been ill for 
several m onths, and had r ecently r etu rned from a trip to Europe 
in an unsuccessful effort to r egain his health. Dr. Lawrence was 
a r esident of Washington, D. C., for many years, until in 1896 he 
secured control of th e horse car li nes in Charl eston, S . C., a nd 
converted them into a large and excellen tly equipped sy stem , 
ranking among th e b est in th e South. In 1897 h e buil t the 
Charleston & Seasho re Railroad and founded one of the largest 
amusem ent parks in th e country on th e I sle of Palm s. These 
properti es were both very successfu l fi nancially , and in th e early 
part of this year h e consolidated all o f th e street rai lroad, gas and 
electri c li gh t p roperties. 

M R. GEO R GE H EN RY WHEE L E R , fo rmerly p res ident of 
the Chicago City R ailway Company, di ed very su ddenly on Aug. 
11 , a t Plat tsburg, N. Y . M r. \ Vh eeler had been o ne o f Chi ca go 's 

leading business m en 
fo r over fo rty year s, 
and had bee n closely 
identifi ed with several 
important local enter
pri ses. H e was bor n at 

GEORGE HENRY WHEE LER 

L a P ort e, In d., on 
Au g ust 1,· 18.p . H e 
moved with hi s pa ren ts 
to Chicago in 18.-1-9. and 
his early educatio n was 
obtain ed in th e publ ic 
school s o f that city. 
After taki ng a college 
course at R acin e, Wi s., 
he r etu rned to Chi cago 
in 186o, and entered in 
to busin ess wit h h is 
fat her. H e became con
nected wi th the Chica
go City Railway Co m
pany in 1891 , an d in 
that year was elected its 
pres iden t. H e contin-
ued as the execut ive 

head of the entire system until about three year s ago, when h e 
was fo rced to retire by failing h ealth. M r. W heeler was a m ember 
of the Chicago and Union L eague Clubs; also a prominent figure 
in the Board of Trade; a director in the W orld's Columbian Ex
position in 1892-3, and a director o f the Contin ental National 
Bank. 

M R. HENRY M. RANSOM, who is one of the youngest, yet 
one of the most popular and more successful salesm en, in th e 

street railway ind ustry , has left h is position with the Consolicl a tecl 
Car 1 ! eatin g Company, to take the o ffi ce o f purchas iug agen t fo r 
the I n tern ational T raction Co mpa ny, of Buffa lo. l\I r. lb 11so111 
was born in 1870 in A lbany, and was eclucatecl at the Alba ny 
Boys' Academy. He entercd the em ployment of the Ransom 
Stove Company at the age of eighteen, and in 1893 held th e posi
ti on of sh ipping clerk. In that yea r he went wi th the Consoli
dated Car H eating Company , of Albany, r epresentin g that con
cern in th e elect ri cal branch of its business. A t that time elec
trial heater s were p racti cally unknown to roads in general, th e 
Consolidated Company havi ng it s heater s on but fo ur road s, 
opera tin g fr om one to six teen ca rs. A t th e present tim e in th e 
ter r itory alo ne just left by M r. Ransom Consolidated h eaters are 
u sed o n over 200 roads, t he total number o f cars equipped being 
over 5000. 

AMONG THE MANUFACTURERS 

ROGER W . B AB SO N, banker and broker, of ·worcester , 
Mass., is making a specialty of Massachusett s street railway bonds. 

THE ELECTRI C STORAGE B ATTERY COMPANY, of 
P hiladelphia, h as r emoved its New York o ffi ce from 20 Broad 
Street to the fi fteenth fl oor of the A m erican Surety Building, 100 
B roadway. 

TH E JOS E PH DI X ON CRUCIBLE COMPANY, of J ersey 
City , is out wi th another handsom e brochure, fini sh ed in colors, 
desc ribing graphi te and its uses. Graphite m akes an excell ent 
lub rican t fo r en gine bearings and valves. 

TH E AMERI CAN E L E CTRI CAL WORKS, of Providence, 
R. I. , is sending out invitations for its annual clam bake. The in
vitati ons are eng raved o n thin sh eets of copper , and a nnounce 
that the twenty- fi rst annual cl am dinner will be h eld at Pomham 
Club , on Saturday, Sept. 9, 1899. 

T H E PAC K A RD ELECTRIC COMPA N Y , of W arren, Ohio, 
the well-known m anufac turer s of incandescent lamp ,; and trans
fo rm ers, ann oun ce th at Messrs. Mayer & E nglund, o f IO South 
T enth Street , P hi ladelphia. P a., h ave taken th e agency for its in
candescent lamps for . th e st reet ra il way fi eld. 

T H E ELECT R I C STORAGE B ATT E RY COMPANY , of 
P hil ade lphia, announces by card that its New York office has b een 
removed to th e A m eri can S urety- Building, 100 Broadway. A t the 
bot tom of th e card a nnouncing th e change is th e very significant 
sta tem ent : " 160,000-h.p . h ours ar e stored daily in chl oride ac
cumulators." 

T H E AMERI CAN ENGI NE CO M PANY, of Bound Brook, 
N. J., has just r.eceived a n order from the Hollingsworth & Whit
ney Company, of vVa tervill e, M aine, for the entire engine equip
m ent of its n ew mill , consis ting of two special 300-h.p. doubl e en
g in es a nd a 125-h.p. en g in~ and also a compl ete 75-kw. electric 
generatin g p lant. 

T H E LO R A I N STEEL CO MPAN Y, through its Chicago 
r epresentat ives, L ittl efi eld & Mysenbur g, has secured the order for 
100 Dupon·t trucks fo r the Indianapo li s Street Railway Company, 
at Indianapolis, In d. Th e wes tern agents r eport that this truck is 
becoming m ore a nd m or e popular and that business in the western 
ter ri tory is extrem ely promising. 

T HE E DWA RD P. A LLIS CO M PA N Y , of Milwaukee, Wis., 
describes recent improvem ents in its well-known system of engines 
in a handsom ely prepared pamphlet of 183 pages. The more 
prominent types o f its latest horizontal and vertical engines are 
shown in full page eng ravings. To purchasers of apparatus for 
power pl ant th e catalogue will be of g reat value. 

T H E BULLOCK E L E CTRIC M A NUFACTURING COM
P ANY'S bulletin , N o. 2734, for Aug ust, is devoted to " Bullock 
E ng ine T ype Generator s." These are desi g ned to meet the de
m and fo r a slow rotati ve speed m achine for direct connection to 
either steam or gas eng ines o r water wh eels. Any one interested 
in apparatus o f thi s kind should send for thi3 August bulletin. 

MAR L IN & COMPANY, Inc., of Pittsburgh, Pa. , are receiv
ing a rush of orders for their specialties consisting of exhaust 
h eads and pipes, portable tanks for storage of oil, ice cans, filters, 
cornices and skylights, etc. The Marlin exhaust head especially 
is r eceiving attention from steam engineers and is being sold in 
all parts of the country. This apparatus was fully described in the 
STREET R AILWAY JOURNAL for April, 1899. 
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TJlE CENTRAL ELECTRI C COM PA NY, of Chicago, !us 
just received a heavy stock of the Standard trolley wheels as made 
by the Central Union Brass Company. These whcds arc finely 
finished, ample in size and are claim ed to give la sting se rvice from 
fact of excellent metal used in their constructio n, combined with 
the peculiar arrange1rn:nt of stren gthenin g we bs. Easy running 
is secured by use of the bes t g rade of g raphite bushin gs. 

THE B ERLIN IH.ON BRIDGE COMPANY, of East Ber
lin , Conn., has the contract for erec tin g the new car barn for the 
New Bedford, M iddlcboro & Brock ton l{ail way Company. In 
conn ect ion with the car barn there wi ll be a n engi11e and boiler 
room of the sam e construction. Th e Syracuse Constructi o n Com
pany has also placed the order for it s bridg~ over the D. L. & W. 
R. R. at Syracuse, N. Y. , with the I3 erlin Iron Bridge Company. 

LEONHARDT WAGON MANUFACTURING COM-
PANY, of Baltimore, lVId. , reports that it never has been so busy 
as durin g th e last seven month s in buildin g it s special lines of 
tower and em ergency wagons, both for foreign a nd domestic or
ders. Th ese wago ns are growing steadily in favor with the trolley 
lines in all sections of th e g lobe, as is dem on strated by receipts 
o f duplicate orders and th e complimentary testimonials se nt in un
solicited. 

GEORGE W . LORD, of Philadelphia, the manufacturer of 
Lord' s boiler clensi ng comp ound for reducing scale, is running 
his factory to it s fullest capaci ty to keep up with o rders in hand. 
Th ese compounds arc bei ng rapidly introduced in various coun 
tri es as wyll as in th e United States. Among recent orders is one 
from Brazil for IO tons, thi s being the third o rder from the sam e 
party. Mr. Lord would be pleased to correspond with any one 
having trouble with their boilers from scale or other causes. 

ROBERT H. DERRAH, of Boston, th e well known expert in 
arranging trolley excursion s, is m eeting with grea t success in his 
new venture in Boston. Mr. D errah m akes arra ngements with 
th e different street railway companies in suburban Boston for 
running special excursion cars three or four tim es a week, and 
these have be en very well patronized. O n these tours everything 
is done to make the excursionists comfortab le, and they are re
lieYed of all care or anxiety regarding connection s, refreshments, 
etc. 

ELMER P. MORRIS & CO:\IPANY, of New York, in line 
with their policy to add to their li st of agencies, the best material s 
in the street railway field , have made arrangements for handling 
the products of the W agenhal s 1\lanufacturing Company, of Cin
cinnati; th e Mundel Electric vVorks, of Springfield, and the Spiral 
J ournal Bea ring Company, of St. Loui s. 1\Ir. Morris reports a 
Yery heavy business during the past month, the demand for poles 
and bonds being especially good. Sneral brge o rders from 
fo reign countries haYe also been fill ed. 

THE BUFFALO FORGE COMPANY, of Buffalo, N. Y., has 
p 1blished a pocket edition of it_s genera l catalogue describing th e 
many specialties handled,by thi s concern. These include horizo n
tal and upright steam engin es, m echanical draft, heatin g, ventila t
ing and drying fans and apparatus, blowers and exhausters, black
smith drill s, punches, shear s and cutters, stationary , portable and 
heating forges, etc. The book co ntains over 39~ pages, and its 
value is greatly increased by the numerous cuts which are given in 
conjunction with th e descripti ve matter. 

THE CHARLES SCOTT SPRING COMPANY, of Phila
delphia , whose works were des troyed by fire a few months ago, 
has been hard at work completing a new factory, and announce 
that this is now rapidly nea ring completion. Additional ground 
has been added to the spring pl ant, covering about 55 ft. x r 55 ft. 
A new machine house, 35 ft. x 200 ft., h as also been built. \Vith 
these increased faciliti es the co mpany will be b etter able to supply 
it s well known line of flat and spiral springs than ever before, and 
an excellent business is expected during the coming months. 

FRED. M. LOCKE, of Victor, N. Y., manufacturer of the well 
known Locke insulator, has been successful in hi s legal con
troversy over the va lidity of hi s patents. Mr. Locke fil ed hi s ap
plication for letters patent in F ebruary, 1897, and o n August of 
the sa me year, Mr. Boch, of th e R. Thomas & Sons' Company, 
Ea st Liverpool , Ohio , fil ed an applicatio n for the same thing. 
Interference proceedings have been pending si nce September, 
1897, but th e Patent Office has just dec ided that Mr. Locke was 
the fir st to conceive and r educe to practice the invention in issue. 

THE BABCOCK & WILCO X COMPANY, of New York, 
has so ld to the Manhattan E levated Railway Company, uf N cw 
York city, the boilers required for its new electri c generati ng 

plant, which will furnish electric current for operating it5 entire 
elevated railway system in New York city. The boiler equipment 
will consist of six ty-four 520-h.p. Babcock & Wilcox all wrought 
steel boil ers , capabk of carryi ng a working pressure of 200 lbs. 
per sq. in. The boilers will be fitted with Roney automatic stokers, 
manufactured by Westinghouse, Church, Kerr & Company. This 
is the lar gest si11g-k order ever placed for stationary boilers. 

THE large incr,·ase in English orders that has come to the 
?,ullock Electric i\lanufacturing Company, has necessitattd the 
sendin g of B. VI/ . Spellmire, the company's engineer of tests, to 
the London headquarters uf the company. Mr. Spellmire will 
superintend the installations of Bulluck machines in the territory 
mentioned, the fir st installation being in the large printing estab
li shment of Cassell & Company, London; the Nottingham 
"Guardian," Nottingham; Birmingham · ''Daily Post," Birming
ham ; Manchester "Evening Chronicle," Manchester, and the Bel
fast "Evenin g News," Belfast. 

AMONG RECENT ORDERS received by the Ridgway Dy
namo & Engi11e Company for McEwen engines and Thompson
Ryan generators. arc three 75-h.p. tandem compound engines 
direct co nnected to three 50-kw. generators, purchased by the 
Treasury Department for lighting the United States Court House 
and Post Office Building at Cincinnati, Ohio ; two 250-h.p. engines 
direct connected to two 150-kw. generators for the Berwind-\Vhite 
Coal Mining Company, Philadelphia, Pa., for its mining opera
tions at Windber, Pa. This will make a total of fourteen engines 
a nd ten generators of thi s make installed by these same people at 
Windbcr, Pa., within the last two years. 

THE GOLD CAR llEATING COl\IPANY AND THE 
GOLD STREET CAR HEATING COMPANY, of New York, 
report that the number of orders which they have taken during 
the past few months are of such magnitude as to surpass all their 
for m er records. It is a certainty that the improved Gold electric 
hea ters have struck a popular cord among railway officials. 
Prominent among the orders for electric heaters which have been 
taken recently is one from the Boston Elevated Railway Com
pany, formerly the \Vest End Street Railway Company, of Bos
ton, which has awarded the contract for electric heaters for its 
mo new cars to the Gold Car Heating Company. 

WILBUR B. DRIVER & COMPANY, of New York, have 
published for the convenience of the engineering rrade a neat 
booklet containing valuable resistance and capacity tables for 
"Climax" resistance wire. It is claimed that this wi::e has forty
eight times the resistance of copper, while German silver has only 
sixteen times and ordinary stee l wire about eight times the resist
ance of copper wire of the ~ame diameter. Its low temperature co
efficient fits it for any use to which German silver can be applied, 
and it s high specific resi~tance renders it an economical substitute. 
Its chemical properties make it ayailable for rheostat work where 
German silver is useless on account of its brittleness caused by 
heating and cooling. 

WESTINGHOUS E, CHURCH, KERR & COrdPANY, of 
New York, deserve the credit for producing one of the most artis
tic catalogues of the season. This is printed on the fii,est of tinted 
paper, and the pages are illustrated wih artistic drawings of private 
residences and hotels where electric lighting is provided by the 
\Vestin ghouse Company's engines and generators. The catalogue 
is publi shed with the view of calling attention to what has been 
accomplished by the ·w estinghouse Company in the way of elec
tric light and power installations in hotels, private residences, etc. 
A number of the installations include appara tus for lighting 
houses, stables and grounds, and also for furnishing i)ower to 
operate pumps, elevators, ventilating fans, ice cream freezers, 
dairies, laundries. etc. 

ONE OF THE MOST VALUABLE points relating to the 
use of belts is not often enough reali zed, or, at best not empha
sized; this is th e fact that the more belt surface running in con
tact with the pulley the. more power there is transmitted by the 
belt. In runnin g a belt tight only about half of the pulley surface 
is in contact with the belt, therefore if a belt can be made to run 
without slipping it can be run slack and much power will be 
gained. The Cling-Surface Manufacturin g Company, of Buffalo, 
N. Y., reports that it is adding scores of bdts every week to the 
number already running slack through the use of Cling-Surface, 
and of the daily letters received acknowledging this, one from 
Alhambra, Cal., says: "After thoroughly testing Cling-Sm-face 
l find that I can run with a slack belt and get more power by far 
than I could with a tight be1t before using Cling-Surface." 

WENDELL & 1\IAcDUFFIE, of New York, general supply 
agents, have received orders since the first of August for fifty 
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snow plows and sweepers, as follows: Twenty-two plows to the 
Boston Elevated Road; five plows to the Brnoklyn Heights Rail
road Company; eleven sweepers and one plow to the North J er
sey Street Railroad Company; fi ve plows to the Bridgeport Trac
tion Company; eight plows to oth er roads. This firm is doing an 
extrao rdinary business in this line this year, and orders a re being 
placed much earlier than usual. Thi s is accounted for by th e fact 
that som e of th e roads were caught short of snow equipment last 
year. The above orders wi ll tax the capacity of th e Taunton Loco
m otive Manufacturing Company, who are the manufacturers of the 
above plows and sweepers, and railroad managers would do well 
to place their orders at once if they contemplate purchasing snow 
equipment. 

THE STAR BRASS WORKS, of Kalamazoo, Mich ., manu
facturers of the K alamazoo long distance trolley wheel, are meet
ing with marked success in th e sale of th eir wheels and harps. 
The demand has been so great that they have been compelled to 
more than double th ei r fac ilities within the past year, and have in
creased their capital stock from $10,000 to $20,000. The increased 
orders from the leading roads of the country, together with the 
additional new business must certainly be very g ratifying to them. 
The company's officials credit th eir success to th e fact that th ey 
aim to manufacture a superior article, judiciously advertise it and 
secure only the most capable sal esmen to handle th eir goods. The 
vVestern E lec tri cal Supply Company, of St. Louis, Mo., is their 
western and southwestern r epresentati ve, the h ome company hand
ling the north and east exclusively. 

THE HARRISON SAFETY BO I LER WORKS, of Phila
delphia, report re cent s al es of Cochrane feed-wate r h eaters and 
purifiers as fo llows : Bethlehem (Pa.) Steel Company, 12,000 h.p.; 
P ennsylvania Light & Power Manufacturing Company, Phila. , 
3000 h.p.; Waterbury Rope Company, New York, 850 h.p. ; Dur
ham Iron Works, Riegelsville, Pa., 600 h.p.; Blodgett Estate, Bos
ton, 300 h.p. , special ; Thorley Building (Pabst Brewing Com
pany), New York, 300 h.p. ; Pittsburgh ( P a.) Brewing Company, 
600 h.p.; E. P . A lli s Company, Milwaukee, Wis., 200 h .p.; Ameri 
can Nut & Bolt Works, Cleveland, O hio, 350 h.p.; Peopl es Inde
pendent Rice Mill Company, Crowley, La., 350 h .p.; Plaza Hotel, 
N ew York, 300 h.p., special; International P aper Company, Frank
lin F alls, N . H., 350 h.p.; Providence (R. I. ) Machine Company, 
250 h.p. ; Lorain (Ohio) Street Railway Company, 850 h.p.; 
Warden P ower Building, Phila., 1000 h.p. Many orders for Coch
rane separators have al so been received. 

TH E PROVIDENCE ENGINEERI N G WORKS, of Provi
dence, R. I. , has recently acquired the entire equipm ent and busi
ness of th e Providence Steam E n gine Company as well as th e do
mesti c business of the Rice & Sargent Engine Company. The 
works of the company occupy the block bounded by South Main, 
P ike, South W ater and Bridge Streets, with water frontage on 
the Providence River, and are amply equipped with cranes, tools 
and other fa cilities for turning out its product with promptness 
and of the hi ghest deg ree of excellence. The shop methods in 
use are based upon the highest Am erican standards, and include 
not only extensive use of gages, jigs and fi x tures, but a ri g id sys
tem of inspection of work. The business of th e n~w company 
consists of th e manufacture of th e Rice & Sargent engine and th e 
improved Greene engine, fo r both of which it is th e sole builder. 
The design and construction of general machinery will al so be en
gaged in. The officers of the company are as follows: R. A. 
Robertson, president; W. Fred R eynolds, vice-president ; Richard 
H. Rice, treasurer. 

A MO N G the r ecent orders received by Broomell, Schmidt 
& Company, Ltd. , York, Pa., manufacturers of the A merican 
Fuel Economizer, are the following: For Hillingsworth & 
W hitney Company, Waterville, Mo. , two large economizers, 
two induced draft fans, with 14 ft. wheels, direct-connected 
engines, together with about 150,000 lbs. of steel smoke breech
ings, dampers, stacks, etc.; I ukens I ro n & Steel Company, 
Coatesville, Pa. , two American fuel economizers, two induced 
draft fan s, with 12-ft. wheels and direct-connected engines, 
also about 80,000 lbs. of smoke breechings, dampers and 
co nnections ; Weston E lectri cal Instrument Company, Newark, 
N. J., for the power house of its n ew works at Waverly, two 
Am erican frel economizers, ,vith metallic casing, connections, 
etc.; Vacuum Oil Company, Rochester, N. Y. (third order), one 
Ameri can fuel economizer fo r utilizing waste heat from oil stills; 
Monterey Electric Light Company, Monterey, Mexico, one 
American fuel economizer complete, with metallic casing, induced 
drafts, fa115, etc. The York Light, H eat & Power Company, 
York, Pa, has closed a contract with Broomell, Schmidt & Co. , 
Ltd., for two 250-h.p. American water-tube boilers complete with 
induced-draft fans, settings, etc, ' 

AMONG the more important sales made by the Bullock Elec
tric Manufacturing Company, of Cincinnati, during July, are the 
fo llowing: Union Depot, Dayton, Ohio, two 50-kw. engine type 
generato rs; Fuller Construction Company, New York city, four 
50-kw. engine type generators; Wilson Aluminum"\Company, Hol
comb Rock, Va., one 60-kw. belted generator; Warren K. Blod
gett, Boston, Mass., one 150-kw. belted generator; American Type 
Foundry Company, Cincinnati, Ohio, twenty-five slow speed mo
tors for direct connection to type machine; D. E. Whiton Machine 
Company, N ew London, Conn., one 30-kw. belted generator; 
United States Government, San Francisco, Cal., one 30-kw. belted 
ge nerator; Pullman Palace Car Company, St. Louis, Mo., one 
12½-kw. belted generator, one 25-kw. engine type generator; 
" D aily Mail," London, Eng., two 50-h.p. printing press equip
ments , Bullock "Teaser Control System;" Aldrich Mining Com
pany, Brilliant, Ala., one 30-kw. belted generator; Missouri Lead 
& Zinc Company, Joplin, Mo., one 20-h.p. motor; Boston News 
Bureau, Boston, Mass., on e 9-h.p. belted motor, 900 r.p.m.; Han
over Manufacturing Company, Bethlehem, Pa., one IO-h.p. belted 
motor; Southern Electric Company, St. Louis, Mo., one 12½-kw. 
belted generator ; Vulcan Metal Refinery Company, Sewaren, N. J., 
one 17½-kw. belted generator. 

THE McGUI RE MANUFACTURING COMPANY, of Chi
cago, is working to its full capacity, particularly in the snow 
sweeper and ca~ h eating departments. It has just secured con
tract for sixty of its No. 39 double trucks for the San Francisco 
& San Mateo Railway, of San Francisco, Cal., this being the entire 
equipment. It is now delivering the 300 trucks for the North
western El evated Railway Company, of Chicago. It also has or
ders from the T oledo Traction Company, Toledo, Ohio; Central 
Railway Company, Peoria, Ill.; Consolidated Traction Company, 
P ittsburgh, Pa.; R e-c hester Railway Company, Rochester, N. Y.; 
J\Ionongah ela Street Railway Company, Pittsburgh, Pa.; Madison 
E lectric R ailway Company, Madison, Wis.; Cripple Creek District 
Railway Company, Cripple Creek, Col.; Suburban Rapid Transit 
Company, Pittsburgh, Pa.; South Bend Street Railway Company, 
South Bend, Ind.; Peoria & Pekin T erminal Railway, Peoria, Ill.; 
Chicago City Railway Company, Chicago; W. L. Mellon, Pitts
burgh , Pa.; Black River Traction Company, Watertown, N. Y .; 
1VJ etropolitan Street Railway Company, Kansas City, Mo.; In
diana Railway Company, South Bend, Ind.; Canadian General 
E lectric Company, Toronto, Ont.; Star Electric Company, Du
buque, Ia.; Bethlehem & Nazareth Passenger Railway Company, 
Nazareth, Pa. ; St. J oseph & Benton Harbor Electric Railway 
Company, St. J oseph, Mich.; Tacoma Railway & Power Com
pany, Tacoma, W ash .; Metropolitan Street Railway Company, 
New York, N. Y. 

New Publications 

Granite State Scenery In and About the Capital City. Published 
by the Concord Street R ailway Company, Concord, N. H. 

This is a very tasteful book of views, larger than is usually 
attempted by the str eet railway companies, and it gives a large 
number of very tasteful illustrations of the city of Concord. It is 
issued, of course, to interest citizens of and visitors to that city in 
the features of interest about ~t, and is written and published in a 
most attractive way. 

Trade Catalogues 

Engine Catalogue. Published by Edward P. Allis Company, Mil
waukee, Wi s. 184 pages. Illustrated. 

Resistance Wires. Published by Wilbur B. Driver & Company, 
New York city. 16 pages. Illustrated. 

General Catalogue. Published by the Buffalo Forge Company, 
Buffalo, N . Y. 398 pages. Illustrated. Pocket edition. 

The Sturtevant Engine Catalogue 103. Published by The B. F. 
Sturtevant Company, Boston, Mass. 44 pages. Ilustrated. 

The Pittsburgh Feed Water Heaters and Purifiers. Published by 
James Bonar & Company, Pittsburgh, Pa. 40 pages. Illus
trated. 

The Lighting of Private Residences and Hotels. Published by 
W estinghouse, Church, Kerr & Company, New York. Illus
trated. 

Some Recent Installations of Worthington Condensing Apparatus. 
Published by Henry R. Worthington, New York. 30 pages. 
Illustrated. 
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