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THE ELECTRIC RAILWAY SYSTEM OF THE NORTHERN

COAST OF NEW JERSEY.

HE unbroken stretch of
New Jersey shore ex-
tending from Sandy
Hook to the mouth of
Barnegat Bay has long
furnished to the cities
of New York and Phila-
delphia an accessible

on the ocean during the
hot summer season.
¢ For a distance of forty
miles south from the
Hook tlie coast is linec
with an almost con-
tinuous row of cottagesand
hotels. In the towns, which
are a few miles apart, these
buildings are set close together,
and extend back from the shore
for a distance of from half a mile to a mile; between the
towns the houses are more scattered. ‘The region is
seemingly an ideal one for summer seaside residences, the
shore being of fine white sand, while the prevailing
southerly winds in swmmer insure for the greater part of
the time a cool breeze from the ocean.

and attractive refuge .

able, has suffered a decadence, but still attracts large
crowds from New York and neighboring cities. More
exclusive summer cities than those mentioned are Nor-
mandie, West End, Elberon (where the martyred Garfield
died), to the north of Asbury Park, and many of the shore
towns to the south, farther from New York.

The geographical situation of this rcgion has been
such as to make the transportation problem of passengers
to and from the metropolis a particularly interesting omne.
For the entire distaince of about sixty miles between Sandy
Hook and the mouth of Barnegat Bay there is no harbor
suitable for steamboats large enough for practical use in
passenger transportation. Owing to this, rail has had to
be depended upou, and as a result, the entire transporta-
tion of this region, up to within this year, has been carried
over the tracks of one steam road, the New York & Long
Brauch Railroad. This company does not operate its own
cars, but its tracks are used in common by the trains of
the Pennsylvania Railroad Company and the Central Rail-
road Company of New Jersey. The latter has secured the
greater portion of the business by also running between
Atlantic Highlands and New York a fast line of steamers,
in which way the longer rail route is avoided.

To secure part of the profitable and growing traffic in
this region and between it and New York, the electric
railway systems shown in the accompanying map were
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A VIEW ALONG THE JERSEY COAST

The largest places in the distance mentioned are Long
Branch and Asbury Park. FEach of these has an all-the-
year population of about 7000, counting with Asbury Park
the population of Ocean Grove, but this number, of course,
represents only a small fraction of those who yearly visit
these resorts. The average summer population of each of
these places is estimated at at least four or five times that
number, and.each is well furnished with the usual attrac-
tions of places of their kind. Asbury Park, especially, is
growing rapidly, and has a fine post office, a well equipped
Salvation Army and other insignia of a city, while the
many caravansaries, bathing pavilions and the omnipresent
Ferris wheel indicate its character as a seaside resort dur-
ing the heated season. Long Branch, formerly the fashion-

FROM THE PIER AT ASBURY PARK.

built. ‘They are two in number, entirely distinct in own-
ership, and are owned respectively by the Atlantic Coast
Flectric Railroad Company and the Atlantic Highlands,
Red Bank & Long Branch Railway Company. Both are
new enterprises with this year, although part of the former
system is an early Daft road, dating back to 1888.

THE ATLANTIC COAST ELECTRIC RAILROAD.

This line is designed to serve directly the coast resorts
as far south as Ocean Grove, and connects with boats for
New York at both Loong Branch and Pleasure Bay. This,
of course, brings it into direct competition with the steam
lines already described, which it closely parallels. While
the time required to make the through trip is somewhat
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longer by the electric roads, owing largely to the fact that
the connecting boats are considerably slower, the fares are
about one-half for both single and excursion trips. -

The line is double track throughout, and has an en-
tire length of twenty-four miles, measured as single track.
A large part of this is over the company’s own right of way,
and several of the trestles and bridges built by the com-
pany are shown in the accompanying engravings. ‘That
leading into Asbury Park across Deal Lake is the most ex-
tensive on the line. Itis of steel plate girders mounted
on steel cased piles, and was built at an expense of from
$18,000 to $20,000.

The track is for the most part laid with seventy pound,
4% in. T rail, though some of the track in the cities is
laid with girder rail. The ties are 5ins. ) 7ins. X 7 ft., laid
2 ft. apart. ‘The joints are connected with No. o copper
laced bonds, with channel pins, and a No. o supplementary
is laid in the center of each track and connected to each
side every 300 or 400 ft. ‘I'wo return feeders are also run
from Deal Lake to the power station at Asbury Park.

The overliead construction is mostly span wire, ex-
cept on the Deal Lake bridge and through a part of
Main Street in Asbury Park, where a form of trussed
bracket pole is employed.

The power station is at Asbury Park, near the steam
railroad tracks, and occupies the building built for the
original Asbury Park line ten years ago. It contains the
original plant, with some new apparatus which has been
added by the present management to supply the additional
current required for the extensions recently built. As the
stockholders of the Atlantic Coast Electric Railway Com-
pany also control the local lighting company of Asbury
Park, it is probable that a new consolidated station will be
built before long, in a more desirable location, as both
stations are now so far from water that they are obliged
to run nou-condensing.

The new engine equipment of the station is of one
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20 in. and 38 in. X 42 in. Allis tandem compound engine, ‘\‘ ] j
directly connected to a Westinghouse joo k. w. generator. o “ ;
The old equipment consisted of a 20 in. and 20 in. X 42 apii{cor frjone frave
, . A Yet\Y" Y
in. Hamilton Corliss twin engine, belted to two M. P. T.-H. |riNton raLLs VN — ~ A\
200 k. w. and one M. P. T.-H. 8o k. w. generator. The ’ PEstontown NG R ‘|=='='l=':' N
former engine was built to run condensing, so that to y ~—$E)fﬁﬁ—/ ST
equalize the load on both cylinders the receiver pressure o & LONG-BRANCH
needs to be increased to correspond somewhat with the &
effect which would have been due to the vacuum of a con- o
denser. To accomplish this, a small by-pass with reducing > PInE BROOK e N
valve is located around the receiver connection. ‘This Takanassce Lake
raises the pressure in the low pressure cylinder by about Treck 1
five pounds at the ordinary point of cut-off. If the load on ~ Whayo™70™" peaL
the engine should increase, the valve in this by-pass
cuts down the excess of live steam admitted to the low : ATAD SHOWING ELBERON 7
pressure cylinder. ATLANTIC COAST ELECTRIC RY.

There are three batteries of Babcock & Wilcox boil- Indicated thus  sem—————
ers, two of 325 1. p. each and one (added at the beginning AND Z
of the present season) of 250 h. p., each connected to an A;LAONJCLC HIGHLANDS’CﬁrED BANK,,,_ N
iron stack, two Worthington pumps, g ins. X 514 ins. X Lin'; o Upmi ?ATCH ELE _Filf'_R_Y_ | oead seach
roins., one small Blake pump and a National feedwater Lines coslerl by atot I EEeration MEAREER AR |

heater of 500 h. p

The feedwater is taken through a five inch iron pipe
from Deal Lake, three-quarters of a mile distant. The
pump used is of the Worthington double acting type,
operated by 1o h. p. electric motor located at the lake and
started and stopped from the station. ‘This forces the
water into a reserve tank with a capacity of 15,000 gals.,
and located in the rear of the station. The piping in the
boiler room is so arranged that, if desired, eitlier or both
of the two Worthington suction puinps can be used to assist
the electric pump at the lake, or either of the two suction
pumps can pump water from the lake into the tank inde- i
pendent of the electric pump, or water can be pumped
directly from the lake into the boilers, without passing
through the tank, by either force or suction pumps.

The operation of the electric pump is controlled by a
switch in the engine room, and it is thrown in and out of === =
service as the height of the water in the tank may make
necessary.
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Before the installation of the tank, the feedwater was
pumped directly from the lake into a tank holding only
2000 gals. In consequence of this smaller capacity the
electric pumnp at the lake had to be thirown in and out of
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piston rod passed through the upper end of the cylinder
and moved a lever which was conncected to a snap switch.
The latter was in the motor circuit, so that when tlie piston
in the cylinder rose a certain distance the motor was thrown

into circuit. ‘To adwmit the current gradu-

AW N
N
v,

ELECTRIC RAILWAY TRESTLE AT ELBERON.

operation constantly, as the head in the tank rose above
or fell below a fixed amount. Amn ingenious arrangenient,
shown on this page, was devised and constructed to do
this automatically. 4 represents the feedwater pipe,

ally; a small series wound motor and a resist-
ance box, botli at the station, were also
placed in series with the pump motor. The
small motor was belted to a shaft carrying a
pair of governor balls, and the latter raised

Pressure
| cyl/inder

DIAGRAM OF PUMP MOTOR CONNECTIONS.

and lowered a lever passing over the blocks
of a resistance box. In this way the circuit
was first closed through the resistance, but
as the small motor gained speed the resist-
ance and then the motor itself were cut out.

The car house of the company at Deal Lake is shown
on page 508. It measures 223 ft. )X 150 ft. and is of brick
with iron monitor roof. It contains twelve tracks, with
transfer table at the extreme end of the house.
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STEEL BRIDGE OVER DEAL LAKE.

a branch, B, from which was introduced into the base of
a cylinder below a piston. ‘The rod of this piston was
weighted so that it could be lifted only when the head
was that desired in the tank. The upper end of the

The company has in operation seventy-six cars, of
which torty-four are motor cars, twenty-eight are trail cars
and four are baggage or construction cars. Four of the
motor cars were built by the J. G. Brill Company and are
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mounted on Peckham trucks; the rest were built by the
St. Louis Car Company and are mounted for the most part
on St. Louis trucks. The motor equipment consists of
four G. E. 800, five W. P., and thirty-five Westinghouse
12 A double equipments. Ten of the latter are supplied
with G. E. K2 controllers. ‘T'railers are run on most of the
through trips, and during August the train miles were
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ATLANTIC HIGHLANDS, RED BANK & LONG BRANCH ELEC-
TRIC RAILWAY COMPANY.

This company was organized in 1895 for building an
electric railway between Atlantic Highlands and Long
Branch, N. J. More particularly, the line was to leave
First Avenue in Atlantic Highlands, run through Nave-
sink, thence across the Shrewsbury River bridge to Oceanic,

CAR HOUSE AT DEAL LAKE.

from 5000 to 6000 a day. The cars are finished in light
wood painted a yellow body color, and are very attractive
and substantial looking.

As stated, the nucleus of the Atlantic Coast electric
railway system was the Asbury Park electric road, which
was built early in the history of electric railroading.
About a year ago a syndicate of New York capitalists,
largely the same as that owning the Staten Island electric
railway, aud among whom are Col. GG. B. M. Harvey and
John P. O'Brien, purchased the Asbury Park line.
During the fall and winter of last year the system was ex-
tended to ILong Branch, and on May 1o opened through to
Pleasure Bay. Besides furnishing through transportation,

a

to Fair Haven, to Red Bank, which is about the center of
the line, and continue through Shrewsbury, Eatontown
and Turtle Mill to Long Branch, where a partial arrange-
ment has been made for a terminus at the beach.

Before the beginning of the construction on this line,
the company purchased the Eatontown & Seashore Turn-
pike and the Fatontown & Red Bank Turnpike, which,
the managers were assured, gave them right of way from
the corporation line of Long Branch to Branch Avenue in
Red Bank, a distance of 7% miles. Work was started at
Fatontown and pushed to Long Branch, and horse cars
were put in service between Eatontown and Long Branch
July 27, 1895.
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TRESTLE AT TAKANASSE LAKE.

the system is carrying a large number of local passengers.
The northern terminus of the line, Pleasure Bay, has been
made a popular resort for pleasure seekers by the providing
of regular comcerts, afternoon and evening, and frequent
exhibitions of fireworks, part of the expense of which is
defrayed by the railway company. The grounds at night
are tastefully decorated with incandescent lamps with vari-
colored globes, and an electric launch service is maintained
on the bay.

When work was started between Eatontown and Red
Bank on the same turnpike, the company was enjoined
from building over this turnpike, as the Attorney General
of the state of New Jersey held that a turnpike company
could sell to a street railway company, and convey to a
street railway company the right to build, maintain and
operate a street railway over its turnpike, but that a turn-
pike company having previously sold to a turnpike com-
pany, its rights, the purchaser had no right to sell its ac-
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quired property for anytliing but turupike purposes. Asthe
Katontown & Red Bank Turnpike had becn sold to the
Iatontown & Seashore Turnpike Company, the rights ac-
quired by purchase between Eatoutown and Red Bank
lapsed, under the ruling of the Attorney General, so that the
company, in order to reach Red Bank, had to purchase a
right of way through tlis disputed territory, over which
right of way it hras completed its road, which is now in
operation between Red Bank and ILong Branch, a distance
of 714 miiles.

This line occupies an extensive and important terri-
tory lying in Monmouth County, which at one tinie was
rated as the richest agricultural county in the United
States. The line, as contemplated, furnishes a ueeded
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The track and line will bear the most careful inspec-
tion, the engincering work being of the very best character,
wlhich is readily nnderstood when it is known that the
White-Crosby Company had charge of this work. The
car barn is strikingly handsonic.

The open cars were furnished by the Jackson & Sharp
Company, of Wilmington, Decl., and the closed cars by
the Barney & Smith Company, of Dayton. O. All are
monnted on Peckham trucks. The road is equipped
throughout with Westingliouse apparatus.

That portion of the road in operation between Red
Bauk and Long Branch is laid with sixty pound T rail.
In Red Bank, for a distance of 43500 ft., the road 1is to be
constructed with seven inch girder rail, the franchise in

Red Bank calling for a
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macadam  pavement
seven inches deep from
curb to curb.

The company erect-
ed in the building of
the Shore Electric Com-
pany, the mecessary
generators and switch-
boards, and hires from
that company the neces-
sary steam power.

The engineering fea-
tures of the road are the
trestle over the New Jer-
sey Southern Railway at
Shrewsbury, as well as
the trestle over the
Shrewsbury River be-
twwveen Red Bank and
Riverside Avenue, where
the company, under an
arrangement with the
New Jersey Southern
Railway, will occupy the
tracks of the New Jersey
Southern Railway toward
Atlantic Highlands.

The overhead work
on the trestles is erected
according to special plans

THE PLANK WALK ALONG THE OCEAN AT

means of transportation, as a permanent population of over
20,000 people between Long Branch and Atlantic High-
lands has depended upon stages to take it to the rail-
way centers, i. e., Red Bank, Shrewsbury and Little
Silver,

Very strong oppositiou has been encountered from the
day the railway company attempted to lay its tracks in
Shrewsbury Township, principally because the land is
largely held by wealthy New VYorkers, who have built
palatial residences and who claim to have gone to that
country i1 order to get rid of trolley railroads, and their so-
called accompanying nuisances. The opposition has been
developed principally by people living on Remson’s Neck,
that portion of land lying between the north and south
branches of the Shrewsbury River, between Seabright and
Red Bank. The company is now completing its track into
Red Bank proper, the Chancellor having just decided that
under proper restrictions the electric railway company niay
cross the tracks of the New York & Long Branch Rail-
way Company.

Apphcation for a franchise was also made to the
borough authorities at Atlantic Highlands, which was
finally granted, with the provisions that the electric
railway company pave the street with wvitrified brick,
make sewer and water connections to every fifty feet of
frontage along First Avenue, and use the town’s electric
lighting poles. This franchise was declined with thanks,
and the company has now no means of reaching the dock
at Atlantic Highlauds, except over a private right of way.

designed by the White-
Crosby Company, the
whole work being done
in a manner worthy of the careful attention of street rail-
way men in general.

The principal persons interested in the company are
Hon. Silas B. Dutcher, William H. Hazard, Benjamin
Frick, A. B. Eldridge, A. G. Greenberg, all of Brooklyn,
N. Y.; A. J. Allen, A. A. Patterson, James FE. Degnan, of
Red Bank, N. J.

ASBURY PARK.

M 4o

Tue Lewiston & Youngstown Electric Railway was put
in operation last month. The road is 71{ miles long, has
four twenty-eight foot, nine seated open cars of Brill man-
ufacture, and two closed combination baggage and passen-
ger cars, seating sixteen passengers, also from the Brill
works. Fach car is equipped with two 1000 G. E. motors
and K 10 controllers. ‘Two miles of the road are laid with
sixty-seven pound girder rail, the remainder with fifty-six
and fifty-eight pound T rail.

Lewiston is the terminus of the New Vork Central
Railroad at a point where the boat is taken for Toronto.
Youngstown, six miles further down the river, is a pleas-
aut old established little village, and the site of Fort Ni-
agara, an old U. S. military point, where there will shortly
be a full regiment of troops stationed.

The officers of the road are : president, I,. D. Rum-
sey; vice-president and treasurer, Henry C. Howard; sec-
retary, Karl Evans; attorney, F. R. March; chief engineer,
Paul Voorhees; superintendent, R. B. Goodman; passenger
and freight agent, Karl Evans.
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The Electric Railway of Rome, Italy.

The trolley has invaded the Eternal City, and the
dwellers on the Seven Hills now ride along the streets of
Roue on tlie trolley car, through places sanctified by history,
at a rate of travel that would have astonished the Conscript
Fathers and, perhaps, even scared the immortal Ceesar
himself.

The question of utilizing electricity for the operation
of street cars in Rome has been debated since the comple-
tion of the electric installation, transmitting the power
of the waterfall at Tivoli to Rome, and with the knowl-
edge that electricity was in the city and available for
purposes other than lighting, came a growing desire for
a change from animal traction to some more satisfactory
and cleanly method.

Ttaly had already acquired some experience witl the
electrical method of traction. The old Sprague road in
Florence has been run satisfactorily for years, and, re-
cently at Genoa, Milan and Varese, overhead systems of
tlte most modern type had proven to the inhabitauts of
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from the substation of the Tivoli-Rome ‘Transmission
plant. This installation is one of the early European high
tension, alternating current, power transmission, and was
completed in 1892, Ganz & Company, of Buda-Pesth, carry -
ing out the electrical portion of the work. It was erected
by the Roman Gas Company as a supplementary source of
current in its central station in Rome. During the hours
of heaviest lighting load the Tivoli power does not suffice,
and an auxiliiary steam plant of 2000 h. p. capacity is
operated in parallel with it.

The location of the Tivoli generating plant is on the
site of the old Villa Mecenate, where about 2000 h. p. is
available from a fall of about 8co gals. per second a
distance of 160 ft. ‘The water passes through a canal on
an old Roman viaduct to the wheel house.

The station contains six 250 k. w., thirty pole, alter-
nating generators directly coupled to Girard turbines run-
ning at 170 r. p. m.; and three direct current, twenty-
seven kilowatt exciters directly coupled to turbines
running at 370 revolutions. Xach turbine is completely
enclosed and is furnished with Ganz automatic regulators.
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ELECTRIC RAILWAY TERMINUS

those cities the superiority of electric traction over all
known 1ethods for city use.

The opinion of the above named municipalities was
requested by a Roman commission appointed in 1894 to
examine into the merits not ouly of the different systems
of traction, but also of the competing systems of electric
traction. The unanimous answer not ouly emphasized the
satisfaction of the citizens with the service rendered, but
also dwelt upon that question somuch debated in Europe
—thre disfigurement of tlie streets by the overhead wires.
Tlhe use of ornamental poles and brackets, and the frequent
use of insulated rosettes, fixed to the walls of the houses,
instead of poles, had helped to render the overhead system
less obtrusive upon the eye; and, furthermore, in the
opinion of the above municipalities, although the overhead
system is not altogether a thing of beauty, its great advan-
tages far outweighed any considerations of mere sesthetic
desire.

Other evidence was adduced, and the Roman munici-

pality in February, 1895, authorized the substitution of the -

horse by the trolley. Work was not delayed and the first
line was opened for public traffic on Sept. 19, 1895. It
has been running most successfully since, and has proved
so satisfactory to the Roman public and to the operating
company that before long the entire system of traction in
Rome will be on the overhead trolley system.

The line is operated by the Tramway & Omnibus
Company of Rome, which purchases its current by meter

AT RAILROAD STATION—ROME.

Current at 5100 volts is turned on to the transmiission
wires, of wlich there are four of bare copper. The perio-
dicity employed is low—forty-three cycles per second.

The conductors from the Tivoli switchboard pass
through the Roman Campagna for a distance of nearly
seventeen miles, oun oil iusulators set upon iron columns,
until they reach the Old Roman Wall nneatr the Porta Pia,
when they enter the transformer house. The loss in the
transmission is nearly twenty per cent, which reduces the
pressure to about 4000 volts. This is brought down to
2000 volts in thirty-two transformers, each of twenty-five
kilowatts capacity, and the current is turned into the
underground network of concentric cables, which distrib-
utes it over the Roman streets for incandescent and arc
lighting.

In addition to the transformers used for lighting
purposes, a set has also been installed in which the alter-
nating current is transformed down to qoo volts. At this
pressure it enters the collector rings of a number of rotary
converters, and issues from the commutator side, direct
current at about 550 volts.

The equipment of the substation is completed by an
extensive battery of Tudor accumulators, 304 in number,
with a capacity of 1000 ampere-hours. This battery is in
parallel with the trolley circuit and is divided into line
groups of twenty-six cells each. FEach group is connected
to an automatic switch, which by cutting cells in and out,
maintains the pressure constant on the street car line. The




SEPTEMBER, 18¢6.] STREET RAILWAY JOURNAL. 511

VIEWS ABOUT THE ELECTRIC RAILWAY IN ROME, ITALY,




512

continuous current side of the converters is so connected
at the switchboard that the cells are in constant receipt of
the excess of current and thus the necessity for a special
charging dynamo is obviated. The load on the continuous
current machines is also kept coustant by means of the
equalizing action of the storage battery.

The railway line is about two miles long, runs from
the Railway Station as far as the Piazza San Silvestro, and
practically connects the old city to the new Rome. The
grades are numerous and severe and range from .35 per
cent near the station to 2.6, 7 and 8.32 per cent near the
Piazza San Silvestro. ‘The curves are also numerous, the
sharpest, with a radius of 78 ft., occurring at a point on
the line where the grade is 8.32 per cent.

The trolley wire depends from span wires which in a
few places are carried between ornamental poles. but for
the most part attached to ornamental rosettes fixed to the
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Large Long Distance Transmission Plant in
Mexico. :

A large electric plant for transmitting water power will
be installed shortly at Regla, in the State of Hidalgo, oune
hundred miles north of the City of Mexico. The water is
taken from a mountain stream having a minimum supply
of 1500 cu. ft. per minute. A natural rock dam, at a
favorable point in the canyon, impounds the water suffi-
ciently to admit of its being carried by a cut through the
bluff into a canal, which follows mainly the contour of the
mountain for the distance of 124 miles. The work of creat-
ing this canal involved the cutting of ten tunnels, aggre-
gating a length of r200 ft., through solid rock.

From the terminus of the canal the water is carried to
the power station, located at the bottom of the ravine,
through 1700 ft. of thirty inch pipe, which affords a ver-
tical head of 887 ft. ‘This pipe
is of varying thicknesses to cor-

respond to the pressureat various
points on the line, the lower por-
tion being of steel 34 in. thick.

The power station has five
Pelton wheels, forty inches in
diameter, of capacity of over 400
h. p. each. directly connected to
the same number of twelve pole,
350 k. w. General Electric three
phase generators. The latter run
at a speed of 600 r. p. m., and
deliver the current at a pressure
of 700 volts. There arealso two
twenty-four inch wheels speeded
at 1700 r. p. m. for running the
exciters. The step-up transform-
ers are wound for a ratio of 1:15,
making the line potential a little
over 10,000 volts at the genera-
tor end.

The station is to be used to
supply power to the mines of the
Real del Monte Company, one of
the nost extensive mining organ- °
izations in the world, employing
upwards * of 8000 men. ‘The
power will operate mining ma-
chinery such as stamp mills,

ELECTRIC CARS IN A ROMAN STREET.

walls of houses. American overhead devices are used.
In the rail bonding, the rails have a supplementary wire
with a capacity almost as large as that carrying the current
brought to the overhead wire. ‘T'he Chicago bond is em-
ployed. Xach of the ten cars in use is equipped with two
G. E. 8oo motors and type K 2 controllers, electric liead-
lights, etc. The average speed through the city streets is
about six miles an hiour and the cars run under a headway
of about four minutes. Fach car has places for forty
passengers.

Within the past two months, the municipality of
Rome has approved a further measure compelling the
Roman Tramways Company to entirely discard its systein
of animal traction and to substitute electric traction on its
entire network both city and suburban. ‘This is the best
possible evidence that could be adduced to show how
favorably the Romans look upon the new system. The
Tramways Company is not averse to the mandate, its ex-
perience with electricity already showing a decided increase
in receipts and diminution of expenses. Four years have
been given to the company to effect the change.

The overhead trolley system will be extended over the
majority of the lines, the underground conduit system
being adopted for the principal thoroughfares. The con-
tract for the electric work has been awarded to the repre-
sentatives of the General Electric Company in FEurope, and
to Siemens & Halske, of Berlin.

crushers, pumps, hoists, ventila-

tors, etc. The mines of this com-

pany, said to be the richest in
Mexico, are located within a radius of twenty-three miles,
the niean distance being about eighteen miles.

Various other mines in the vicinity will also be sup-
plied withi power from this station, and the City of Pachuca
with light. ‘T'he mine owners will pay to the Power Com-
pany $250 per year per horse power, and as 1200 effective
h. p. will be delivered at Pachuca a handsome profit will
be derived.

The STREET RAILWAY JOURNAL is indebted to T. H.
Mclean, general manager of the street railway system of
the City of Mexico, for the above data.

Hasty judgments are sometimes formed that watt-
meters are incorrect when two instruments, run in parallel
on the switchboard, show different results. In such cases
the cause for the difference may often be found in a differ-
ence in resistance of the leads. An easy way of testing the
working of wattmeters in parallel is to introduce an ampere-
meter in the circuit of each and note whether the readings
of these meters are the same.

——————llp ¢ - W—————

Tue Baltimore, Middle River & Sparrows’ Point
Railroad has been extended to the rear of Paterson Park,
Baltimore, and now connects with phaetons with the Bal-
timore Traction lines. A number of other extensions are
also contemplated.
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The Street Railway System of Hanover.

By C. O. MAILLOUX.

The city of Hanover, Germany, has attracted the at-
tention of electrical engineers the world over for some
years past, on account of the novel and interesting feat-
ures of its electric light central station, which was one of
the first and is still one of the largest and most successful
Kuropean central electric stations using storage batteries.
It was for this reason that the writer while on his way to
Berlin last October, had arranged to passthrough Hanover,
and stop over for a few hours between trains. He had
occasion to discover in these few hours, that Hanover also
has one of the most novel and interesting street railway
systems in Furope. It is a combined overhead and storage
battery line, the batteries being used in the central por-
tions of the city and the overhead wires outside. The
poles for carrying the overhead wires are extreiely artist-
ic in design and produce an effect which puts to shame
our own best efforts in making overhead line work at-
tractive.

The designs for the poles, both single and double
bracket, were made by the street railway company’s
engineers, and the work was done by Hanover firms.
The framework and crossarm of the single bracket pole
are of wrought iron, including a skeleton portion of
structural iron and an ornamental portion in ham-
mered iron, such as used in decorative iron fixtures.
The whole is supplemented by “ repoussé ’’ and moulded
sheet copper ornaments in the form of vines, twined grace-
fully here and there through the ironwork with protrud-
ing stems, leaves, buds or clusters. Some further idea of
the workmanship bestowed on these trolley supports may
be obtained from the fact that their average cost was over
$100 apiece, which would correspond to a cost in America
of probably not less than $150. And yet, even with all
these honest and intelligent efforts to make the overhead
trolley acceptable, it has failed to secure permission to
spread, and it is, on the contrary, being restricted and cur-
tailed by the city authorities who are evidently prejudiced
in favor of the storage battery system for use in the cen-
tral portion of the city.

Through the courtesy of Herr Krueger, president,
and Herr Adam, the engineer-in-chief, of the Hanover
Street Railway Company, the following notes concerning
the street railway system of the city were obtained by the
writer.

The city of Hanover, with its suburbs, hasa population
of some 250,000 people. - The street railroads are all con-
trolled by one company, the Hanover Street Railway Stock
Company already mentioned. At the time of the writer's
visit, there were in operation approximately thirty miles of
line, of which only about ten miles had been converted
into electric traction, the rest being still operated by
horses. ‘The rails are of different forms, mostly Haarman
or Pheenix, 14a sections.

On the electric portions of the system, there were then
thirty-two motor cars in use. As previously stated, the
cars are operated partly with storage batteries, and partly
by the overhead trolley system. At the time of the
writer’s visit, there were only eight of the cars equipped
with accumulators. Fach of these cars contained 196 lead
accumulator cells of the ¢ Tudor’ type, specially made
for this service, by the Akkumulatoren Fabrik Aktiengesell-
schaft, of Hagen, Westphalia, and having large plate sur-
faces so as to admit of rapid charge and discharge. The
batteries are placed under the seats and are not intended
to be removed except when absolutely necessary for re-
pairs, etc. In practice they seldom have to be disturbed,
but are merely inspected at the end of the day, or before
the next day’s work, the same as the rest of the motor
equipment. ‘The total weight of the battery is about 214
tons per car.

The batteries obtain their charge from the trolley at
such times when the car runs into the suburbs, and passes
over such portions of the line as are equipped with the
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overhead trolley. ‘The number of cells is just sufficient,
so that the potential carried on the trolley line (about 500
volts) will send the normal charging current throngh the
batteries. It is found, however, that this charging current
varies according to the consumption of current on that
car, or on other cars on the same line; in fact, the storage
batteries inside the cars serve, to a great extent, as auto-
matic compensators for the fluctuations of electric output,
the result being that the load on the engines at the power
station, is rendered much more steady than it would be,
were not these batteries coupled to the trolley line. As
the steadiness of load tends to increase the efficiency of the
generating plant, it follows that the total fuel consumption
remains substantially the saine as it would be if the addi-

DOUBLE BRACKET POLE—HANOVER.

tional weight of batteries were carried by the car. It should
be stated, however, that the gain in efficiency is due, in
considerable measure, to a new form of car motor con-
troller devised by Herr Adam, the engineer-in-chief, by
the use of which some economy is effected in the current
required to propel the car. 'The accumulators showed no
diminution in their capacity up to the time of my visit
after being in use several months. ‘The only difficulty
was with the boxes containing the accumulators, and the
difficulty of preventing the acid from leaking or splashing.
This was considered, however, as a detail of relatively
trivial importance, and is likely to be fully remedied in
the near future. The results had been sufficiently satis-
factory to warrant the company in agreeing with the city
of Hanover upon the adoption of storage batteries as the
mode of traction for all street car traffic inside the city
limits. ‘Thirty more accumulator cars have been ordered,
while fourteen of the present trolley motor cars were being
changed into accumulator cars. It was therefore expected
that there would be fourteen accumulator cars in service
by the present summer.

The present equipment of the power station includes
three water tube safety boilers of about 175 h. p. each,
running under a steam pressure of about 145 lbs. There
are two horizontal compound engines, each of 200 h. p.,
operating railroad generators. There is also a 40 h. p.
engine for running the tool machinery in the tool shop,
which latter is very well equipped with all the necessary
appliances for making incidental repairs of the machinery.
Some extensions in the power house were also under con-
templation, and will doubtless be carried out shortly.
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Organization and Operating Mctheds of the
Metropolitan Street Railway Company,
of New York.

The cable, electric and horse railway lines in New
York City operated by the Metropolitan Street Railway
Company, and controlled by the Metropolitan Traction
Company, form a system which undoubtedly is, in its pres-
ent earning power and in the possibilities of its future de-
velopment, the most valuable street railway property in
the world. A brief account of the company’s history and
its scheme of organization, astudy of the traffic conditions
of Manhattan Island, so far as they affect this system, and
an outline of the plan of operation and development which
has been worked out by President Vreeland during his
three years’ administration of the property is of unusual
interest to all students of municipal transportation prob-
lems, for the rcason that the system stands to-day as an
exponent of the best horse railway practice, cable railway
practice and underground electric railway practice to be
found in this country or abroad.

HISTORY.

The Metropolitan Traction Company was chartered
1 1892 under the laws of New York (originally, in 1885,
under the laws of New Jersey), for the purpose of pur-
chasing, constructing and controlling various street rail-
way properties in New York City by ownership of stock.
Its authorized capital stock is $30,000,000, of which $28,-
366,600 has been issued and paid in.

In carrying out the purposes of its organization the
Traction Company has, at various times, purchased the
entire capital stock of eight New VYork City street railway
companies and a controlling interest in five others. Six of
the properties owned 7% fofo by the 'Traction Company
have becen consolidated into the Metropolitan Street Rail-
way Company, to which have been leased all of the other
properties controlled by the Traction Company, except the
Thirty-fourth Street Crosstown Railway and the Fulton
Street Railroad, which are still operated independently,
but by the Metropolitan Street Railway Company. ‘The
last named company also leases the Sixth Avenue Railroad,
the Ninth Avenue Railroad, the Eighth Avenue Railroad
and the street railway division of the New York & Harlem
Railroad Company, operating on Fourth and Madison Ave-
nues, but the Traction Company has no holdings in the
capital stocks of these four lessor corporations.

The company's present system is earning over
$9,000,000 per annum gross, of whicli about thirty-nine per
cent is earned by the 32 miles operated by mechanical
motive power, while sixty-one pcr cent is earned by the
153 miles operated by horses. The possibilities of increased
earning power due to the equipment of the horse lines with
improved forms of motive power, together with the natural
increase caused by the rapid growth of population reason-
ably to be expected, makes the statement that this is the
most valuable street railway property in the world seem
sufficiently conservative.

SCHEME OF ORGANIZATION.

By reference to the diagram (Fig. 1) a general under-
standing of the company’s organization may be obtained.
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At first sight such an organization might impress the
average street railway manager accustomed to rigid econo-
mies in the matter of salaries, as complex and perhaps a
somewhat questionable application of railroad methods to
street railway practice. A more careful understanding,
however, of the way in which this organization works to-
gether for combined gross business and operating economy
would satisfy even the most prejudiced believer in ‘‘ per-
sonal administration’’ that the problems of handling a
traffic of over 200,000,000 passengers per annum de-
mands a ‘‘machine '’ which will work with perfect smooth-
ness and regularity under the delicate touch of a master
mind which is freed as far as possible from tlie petty details
of routine work in order to take up the broader problems
necessary in a successful administration.

For nearly three years past President Vreeland has
been steadily working to unify the system in every detail
80 as to raise the efficiency of the weaker lines to that of the
stronger, and in every respect to weave the whole network
of formerly independent lines into one coherent and con-
sistent whole. ‘T'his has now been substantially accom-
plished, Mr. Vreeland has turned over the general operat-
ing management to H. M. Littell, and the president
will henceforth be free to care for the development of the
system in every direetion. It may be said in this connec-
tion that Mr. Vreeland is president not only of the Metro-
politan Strcet Railway Company. but also of the controlling
organization, the Metropolitan Traction Company.

A brief outline of the duties of the company’s officers
will serve to further explain the diagram of organization.

The President.—'The functions of this office have been
already outlined.

Lirst Vice-President and General Manager.—H. M.
Littell has general operating charge of the system.

Second Vice-President.—D. B. Hasbrouck has certain
general duties, including the placing of insurance, questions
of taxation and some branches of litigation.

Secretary.—C. E. Warren has entire charge of the
company’s books and is practically its comptroller. He
is, in addition, secretary of all the companies controlled
by the Metropolitan Traction Company which still retain
their separate organizations.

Treasurer.—H. S. Beattie performs the duties usually
appertaining to this office, not only for the company, but
also for the controlled companies.

Auditor.—W. C. Kimball passes upon all bills pre-
sented to the company.

Stock Transfer Agent.—R. L. Anderton, Jr.,
stock certificates and records all stock transfers.

Attorney.—H. A. Robinson is in charge of the com-
pany’s legal business.

General Superintendent.—F. D. Rounds has a number
of general duties to perform, in addition to which he is in
direct charge of Division No. 1, embracing the company’s
‘“ Mechanical System.”’

General Purchasing Agent and Storekeeper.—A. C.
Tully performs the duties of this position.

General Master Mechanic.—Thomas Millen has charge

issues
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of all repairs and general machine work in the operating
department,

Assistant Chicf Iingincer.—'The engineering depart-
ntent of the Metropolitan Traction Company, of which F.
5. Pearson is chief engineer, is in charge of all new con-
struction. M. G. Starrett, as assistant chief engineer, is
detailed to take charge of all clectrical and mechanical
engineering work connected with the operation of the
system.

Engineer Maintenance of 1Way.—W. B. Reed is in
charge of all track work, under general instructions from
the engineering department of the Metropolitan Traction
Company.

Chicf [nspector.—Janies Parker perforins the duties of
this office, which will be described in detail later omn.

Division Superintendents.—1,. . Foulke is in charge
of Division No. 2; H. A. Newell, Jr., of Division No. 3;
T. E. Delaney, of Division No. 4; John Sitter, of Division
No. 5; H. A. Newell, of Division No. 6, and J. H. Oak-
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of the line running through that district, and pressurc
from local politicians might be brought to bear so that
thiere would naturally be formed on that particular line a
force which might easily become isolated from the rest of
thie system in feeling and in interests, while, by pursuing
the opposite plan, nien of the best types to be found in the
entire city would be distributed over the system to the
company’s advantage and their own.

All conductors, motornien and gripmen are appointed
at the centraloffice by the licad of the Fmployment Burean,
J. J. Swan, who has been with the company for many
years. All applicants to this burecau are cordially wel-
comted, not repelled, since there is always a demand for
good men and a desire. to give every applicant a chance to
prove liis value. ‘The references of all applicants are care-
fully investigated, and names are finally placed upon a
waiting list to receive the first position as ‘‘ extra’ that
becomes vacant. The men usually work for several months
as ‘‘extras,’”’ and are paid during this tinte at a rate per
trip averaging $2 for a whole day’s work. Upon being
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FIG. 1.—SCHEME OF ORGANIZATION OF THE METROPOLITAN STREET RAILWAY CO.
ley, of Division No. 7. They have charge of all men given a regular run, cable gripmen, motormen, horse

employed by the company for service on their respective
divisions, issue requisitions upon the purchasing agent for
supplies of all kinds, and handle the cars to meet the traffic
requirements. ‘They are also directly responsible for the
employment of horse car drivers and stablemen under a
system to be described in another place.

THE WORKING FORCE.

Early in his administration Mr. Vreeland, after a care-
ful study of the conditions met with in New York City,
came to the conclusion that nearly all the company’s work-
ing force in the transportation department should be en-
gaged at headquarters by a single man—not by the divi-
sion superintendents. The reason for this was found in
the fact that it would otherwise be impossible to maintain
upon all the company’s lines an equal degree of efficiency
in the working force, for in spite of the utmost care and
effort on the part of division superintendents to secure the
best employes possible to obtain, local conditions found in
a city as large as New York would inevitably govern re-
sults. Men residing on the extreme West Side, for ex-
ample, would most naturally apply to the superintendent

car drivers and conductors are paid $2 per day for the re-
mainder of their first year’s service of the company. After
this time, if their record is good, gripmen are advanced to
#2.40 per day, and motormen, and conductors on the cable
lines, to $2.25 per day, while the pay of employes on the
horse car lines, together with conductors on the electric
lines, remains the same as in the first year. It is worthy
of note that this system of increasing the pay of conductors,
motormen and gripmen on the company’s ‘‘ Mechanical
System’’ has been one of the strongest influences tending to
increase the efficiency of the force, to prevent the ‘‘ knock-
ing down’’ of fares and to reduce the number of accidents.
There is naturally an earnest desire on the part of all the
employes to keep their records clean, and thus to secure
the larger pay, while the higher figures, moreover, are
considered ‘* good pay,’”’ so that the inducement to theft is
largely removed.

The employment of horse car drivers and all stable
employes is placed in the hands of the division superinten-
dents who report weekly to the company’s central office
upon all men hired, giving their names and the names of
their ‘‘ backers.”’
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The company’s force of inspectors is an important
agency in the management of the property. It has three
general classes of duties to perform, the first being the
training and inspection of employes; the second, the duty
of carefully watching and reporting upon the conditions of
operation on the several divisions; and the third, the study
of the local traffic conditions of the city from day to day.
The first and second functions may be described at this
point.

At the head of the force is the chief inspector who
has two assistants, one the general day inspector and the
other the general night inspector. There is also a gen-
eral stable inspector who is besides the regular foreman of
the barns of Division No. 1. Iach division has its own
local inspectors who are directly in charge of the training
of employes on these divisions. All conductors, motor-
men, gripmen and horse car drivers appointed by the cen-
tral office or the division superintendents for service on
a particular division, are first put in charge of the division
inspectors who train them in their duties and report to the
division superintendent upon their efficiency and ability
to discharge their duties. These reports usually decide
the question as to whether or not an appointee shall remain
upon the force. As a further check upon these decisions
the general day inspector and general night inspector
are detailed from time to time to examine the men on the
different divisious and render an independent report to
the central office upon their efficiency. This general
inspection serves as a check upon the division and largely
prevents favoritism and the exercise of undue influence
locally, since a division inspector knows that his work is
to be reviewed by a higher power. Stable appointees of
the division superintendents are subject to inspection by
the general stable inspector, who usually spends his after-
noons in visiting the different stables of the system, and
his mornings in his own work as foreman of the division
stables.

The general day inspector and general night in-
spector are also charged with the duty of studying the
methods of operation on different divisions, and their re-
ports thereon to the central office serve asa guide to the
general manager in his suggestions to division superin-
tendents.

By this system of careful inspection and mutual check
the working force of the Metropolitan Street Railway Com-
pany is probably not surpassed in efficiency by any in the
country. 'The morale of the men is excellent. They are
proud of their positions, anxious to retain them, generally
satisfied with their treatment by the company, and it is
believed that it would be very difficult to work up any con-
siderable strike sentiment among them. In fact, a recent
attempt on the part of a labor organization to bring about
a strike resulted in conspicuous failure, for, in the words
(exclusive of profanity) of the organization chief, ‘I was
a fool to come here. These men on this system
are so attached to that Vreeland that they won’t
stand up for their own interests.”’

GENERAIL TRAFFIC CONDITIONS.

The entire population movement within the present
limits of New York City, exclusive of ferriage, stages and
cab service, amounts to nearly 500,000,000 per annum, of
which thirty-eight per cent is handled by the elevated rail-
way system, thirty-seven per cent by the lines of the Met-
ropolitan Street Railway system as at present constituted,
thirteen per cent by the lines of the Third Avenue Rail-
road Company, four per cent by the lines of the Second
Avenue Railroad Company, and eight per cent by .three
other smaller systems. The elevated railway system nat-
urally has a practical monopoly of the long distance riding
between the two ends of Manhattan Island, combined with
what has been, until within the last three years, a consid-
erable amount of short distance traffic—the most profit-
able, of course, for any transportation system offering a
uniform fare. The short distance traffic has, however, been
largely deflected of late to certain surface lines of the Met-
ropolitan Street Railway system and the Third Avenue
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Railroad Company, because of the introduction of the cable
system on several through routes presently to be described,
and the result on the Manhattan system is seen in a large
decrease in the gross receipts aud in a gradual increase in
the percentage of operating expensesto gross receipts, due
chiefly to the greater proportion of long distance riding to
the total traffic.

Manhattan Island islong and narrow (see Fig. 2). The
business, financial, and to a large extent the manufacturing
district is south of Forty-second Street, while the great
residence section is north of Fifty-ninth Street, the interme-
diate district being a mixture of residential and business
areas. ‘The general result of this distribution of business
and residential areas is an immense south-bound move-
ment of passengers in the morning, a north-bound move-
ment returning at night, and a large theatre traffic in the
evening hours, which will be referred to in detail in an-
other place. Now this total north and south bound move-
ment is limited to fourteen ‘‘ through’’ avenues, of which
the Metropolitan Street Railway system controls, or holds
the key to the surface lines on eight, other surface railway
companies on three, while of the remaining three avenues
one is, and probably will be for years to come free from
railroad tracks of any kind, and another is devoted,
above Forty-second Street, to the tracks of the New York
Central Railroad Company. In addition to these north
and south lines the company operates a belt line, skirting
the city from the Battery to and through Fifty-ninth
Street, together with a number of crosstown lines and
others running irregularly between importaut ferries and
other terminal points.

The backbone of the company’s entire system is the
cable railway running from the Battery, north through
Broadway and Seventh Avenue to Fifty-ninth Street and
Central Park. This is undoubtedly the most valuable
single street railway line in the world. At the battery it
obtains nearly all the traffic of seven ferries running
to various points of Long Island and Staten Island; it
passes thence through the heart of the great financial dis-
trict of the Ainerican continent, of whicli Wall Street is
the type and center; runs past the Astor House, Post
Office, City Hall and the great newspaper offices of the
city; thence serves the great wholesale district; reaches
the heart of the retail drygoods and general ladies’ shop-
ping district of the metropolis; runs through that beauti-
ful hotel and theatre section which is the wonder
and delight of visitors the world over; and finally reaches
the city’s great playground, Central Park. Surely such a
combination of traffic inducing influences is found in no
other city of the world concentrated on a single line, and
when it is further understood that, in addition to the enor-
mous amount of short distance traffic between the termi-
nals of thisline, it serves as the trunk line for a large
number of feeders crossing or connecting with it at numer-
ous points, the tremendous importance of the Broadway
line in the transportation system of Manhattan Island
may be more readily grasped.

On the west side of the city the Columbus and Ninth
Avenue cable line, also owned by the company, runs from
Morningside Park through Ninth Avenue and Fifty-third
Street to the Broadway line, and its cars pass over the lat-
ter to the Battery. On the east side of the city the Lex-
ington Avenue cable system runs from ro6th Street
through Lexington Avenue and Twénty-third Street to
the Broadway line and its cars also pass down the latter to
the Battery. Above 108th Street, on the west side, is
an underground electric system on Ienox Avenue, Lex-
ington Avenue and 116th Street, all three lines running
to the Harlem River. These four lines comprise the
‘“ Mechanical System’’ of the company, all its other lines
being still operated by horses, though improvements in
motive power are planned on a comprehensive scale.

STATISTICS OF TRAFFIC.

Some idea of the magnitude of the transportation
problems connected with the operation of the ‘‘ Mechanical
System ’’ may be obtained from the following figures ;
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During the year ending June 30, 1893, the company
gave an exceptionally perfect horse railway scrvice on the
main trunk line from the Battery to Fifty-ninth Street.
Well kept, attractive cars were run at one minute inter-
vals during the business hours of the day, at an unusually
high speed for horse cars. ‘This hne carried nearly 30,-
000,00 passengers (including transfers) during this year,
an average of about 82,000 passengers per day for 363
days. In May, 1893, the company first began putting
cable cars on this Broadway line, running them in between
horse cars, but it was not until July 1 that the horse cars
were entirely withdrawn and the line operated exclusively
with cable cars. The number of cable cars originally
started was 125, but was increased to 150 during the year,
and the time interval between cars was reduced to forty
seconds. The total number of passengers (including
transfers) carried during this first year of cable operation,
including the passengers carried on a few horse cars on the
new Columbus Avenue line for the last two months of the
year, amounted to over 36,000,000, an average of about
100,000 passengers per day.

In September, 1894, 100 cable cars were put upon the
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ington Avenue and two and a half months on Lenox
Avente,

One hundred and seventy-five cable cars were put upon
the Iexington Avenue line in October, 18935, and the traffic
of the mechanical system immediately increased 86,000 pas-
sengers per day. During the six months ending Juue 30,
1896, the present mechanical system, including the Broad-
way, Columbus Avenue, Lexington Avenue, Lenox Avenue
and r16th Street lines, has carried over 45,000,000 passen-
gers, an average of 245,000 passengers per day. ‘This por-

Columbus Avenue line, and a one minute service was
e e given. The traffic figures jumped at once 34,000 passen-
i L bl gers per day. The Lexington Avenue track was com-
=== = pleted in April, 1895, and the company commenced opera-
‘i [ e = tions with horse cars, and at about the same time the
/] ) c B ‘ « "
| §%‘Q. 1t = Lenox Avenue électric line also commenced operation with
: rﬁ;ﬂlgi,___-jl = horse cars. Over 50,000,000 Passengers, or 138,000 per
N U i day, were carried during the year ending June 30, 1895,
| \=m s 2 . <
[ AR e = by the Broadway trunk line, the Columbus Avenue cable
| EacE - line and the horse cars operated for three months on Lex-
N g ]
5
2
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tion of the entire system will undoubtedly carry over 100,-

Eje— 000,000 passengers during the next financial year.

e The service given on these cable and electric lines is

e amazing. 425 cable cars and 35 electric cars are in
5 regular and special operation over the entire thirty-two
B¢ miles of trackage, the cars being thus spaced at an average

distance of 365 ft. at the times of maximum service, with
average distances on Broadway itself of from 150 ft. to 200
ft. 'The time intervals between cars on the heavy hours of
ordinary days are about as follows :
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Broadway line, to Houston St. . , . . . . ., . . . . . 20seconds,

& ‘“ Houston St.to23d St. . . . . . .. . 15 ¢

et ¢ 23dSt.toszdSt. . .. ... ....30 %

i # 5ad Bt tosothiSt o & &+ v & - . . 60 ‘e
Columbus Ave, line, from Broadway and 53d St. . . . 60 ¢
Lexington Ave. line, from Broadway and 23d St. to

To6th St.. . . .. ... . ... .. ... ..2 Y
Lexington Ave. line, from 106th St. north . . . . . .120 ¢
Ie6th. St.line. ; « - . 5 . . . . o s o v . ... o220

The company’s horse railway lines are also well patron-

FIG. 2.—MAP OF MANHATTAN ISLAND, SHOWING THE LINES CONTROLLED BY THE METROPOLITAN TRACTION CO.

ized as they serve streets which have a large local traffic,
while it has been possible, moreover, by the liberal system
of transfers which the company has established, to attract
business from every section of the city by way of the cross-
town lines to some one of the main avenues north and south.
The Sixth Avenue and Ninth Avenue lines south of Fifty-
ninth Street pass through excellent street railway terri-
tory and reach a terminus at the Post Office through a net-
work of busy streets where a large short distance travel is
obtained. The Belt line passes through the shipping and
steamboat streets at the edge of the city, and also obtains a
great deal of traffic between steamboats and ferries, while
the crosstown portion of the route at Fifty-ninth Street has
proven a great convenience to the residentsof the East and
West Sides, since it is the only crosstown line between For-
ty-second and Eighty-sixth Streets,
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The company’s other crosstown lines on ‘Thirty-fourth
Street, Twenty-third Street and Fourteenth Street obtain
an immense traffic, situated as they are with ferries at both
ends and the great shopping, theatre and hotel district in
the center, while the four or five more southerly crosstown
lines also obtain not a little ¢ pick-up traffic.”’

IIOW TRAFFIC IS HANDLED.

The immense value of the territory served by the
company’s lines has been shown in the preceding discus-
sion. The responsibilities involved in the handling of an
enormous traffic of this kind are such as to call for the
greatest skill and ability on the part of the managing head
and the most perfect executive machine to carry out his
instructions. The least slip in any one of the innumer-
able cog wheels of such a machine involves serious conse-
quences—annoyances to the public, loss of traffic, and
virulent criticism on the part of the press which, when it
comes to street railway companies, notes not good things
but only bad.

Moreover, the management of the Metropolitan Street
Railway Company has not been content to sit still and
simply care for what traffic has been offered to its cars.
On the contrary, every effort is made to secure business,
and the maximum amount of business, and the story of
the various ways in which the traffic conditions of the city
are thoroughly studied and met from day today is, in itself,
a lesson in street railway management which serves to illus-
trate the value of adapting certain steam railroad methods
at least to street railway operation of this magnitude.

In the first place, the division superintendents are
supposed to be cognizant of most of the extra traffic re-
quirements which their respective divisions have to meet.
But the full responsibility is not left with them. One of
the most important functions of the chief inspector’s office
is to have accurate information of every harbor excursion,
picuic, encampiment, etc., requiriug local transportation,
together with an intimate knowledge of the ‘* evening busi-
ness,”” of New York City,at all points of entertainment.
This information, the chief inspector obtains from the
newspapers and other sources, and ‘‘ passes the word’’ to
the division superintendents who have extra cars ready to
transport all out-going, or to meet all in-coming excur-
sions at precisely the right time. ‘The sections of the
city to which excursions of various kinds will look for pat-
ronage have come to be known by the chief inspector, and
miscalculations of the requirements are rare.

Few people who leave Daly’s Theatre or Abbey’s at
10:45 P.M., on a winter’s night and find directly opposite the
door a number of practically empty cars inviting their
patronage, have any idea of the intricate and carefully
balanced system mnecessary to accomplish this result. In
no other city of the world are the conditions so difficult to
meet. From 7:45 to 8:15 p.0., the great entertainment-
loving population of the upper West Side crowds the Co-
lumbus Avenue cable line and the Ninth Avenue elevated
line overhead in a struggle to reach the footlights of the
theatre district before 8:15 p.a1. The cable cars are bril-
liantly lighted, perfectly clean, and more attractive, par-
ticutarly to ladies, than the elevated cars above; every
street corner is a ‘‘station’’ and every theatre a stopping
point, and the consequence is that in spite of several switch-
backs, placed at intervals along Columbus Avenue, provid-
ing for sectional travel, together with twenty-five second
intervals between cars, it is simply impossible to prevent
serious overcrowding during thishalf hour. A similar con-
dition obtains on the Lexington Avenue cable line on the
east side of the city. The problem at this time, however, is
not so difficult as that of handling cars for the return trip
from the theatre district in the thirty minutes from 10:30 to
11 r.a. The difficulty comes from the fact that within the
comparatively short space of thirty-two blocks extending
on and in the close vicinity of Broadway from Forty-fourth
Street on the north, to T'welfth Street on the south, are
found over thirty theatres, roof-gardens, vaudeville and
other places of entertainment all disgorging upon this one
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main thoroughfare nearly all their human contents during
this short time interval.

It is here that the third class of duties, previously
referred to, that the force of inspectors is called upon to
fulfill comes most effectively into play. At about ten
o’clock at night the chief inspector, the general night
inspector and a special detail of division inspectors arrive
on the scene, and are quickly distributed tliroughout the
theatre district, men being detailed to every Broadway
theatre and other points of concentration of the theatre
goers. 'The entire force knows almost to a minute the
time at which each theatre, running on the particular piece
of the week, drops its curtain, and works together to push
the cars through to the proper loading points. A long
line of cars starts down Broadway from the Fiftieth Street
car houses at a time such that they can take the switchbacks
at Fifteenth, Twelfth and Houston Streets so as to approach
the theatre district from the south at a time when the rush
begins. As this northbound line of cars approaches the
different inspectors stationed along the street, the cars are
passed on or stopped by a word so as to be at exactly the
right points at the right moments. An inspector whose
theatre crowd is upon him will, for example, stop the line
long enough to load up one or two cars, will start them on
with three or four empty cars following to a point further
north, then load up one or two cars more, according to the
requirements. ‘The general result is, not that every one
obtains a seat, for this would be a physical impossibility,
but that every would-be passenger becomes a de facto pas-
senger and is not left on the corners to gnash his teeth at
a mismanaged company, or to walk two or three blocks to
another line. Another result is that the burden of re-
sponsibility is taken off the gripmen who have nothing to
do but to obey orders and attend to their grips, so that the
line of cars is constantly kept moving, and blockades
avoided.

TRANSFER SYSTEM.

The force of inspectors is also used by the manager
for the purpose of studying the permanent requirements
of trafficin all parts of the city, and it is largely upon their
reports that the immense transfer business of the com-
pany has been developed, transfer points established,
and overcrowding of particular lines of communication
avoided.

It was in 1890 that the company first began giving
transfer privileges on certain lines, but in a guarded and
conservative way, the idea being to experiment carefully
to determine results before going too far. The results,
however, were so remarkable that the system has been
rapidly extended until now over 150,000 transfers are issued
daily and 32,000,000 were issued in the last financial year.
It is probable that in the near future general transfer
privileges will be granted, enabling a passenger to ride
from any point on the system to any other, and, in fact,
this is nearly accomplished at the present time.

GENERAJL RESULTS.

It is commonly held by hard headed men of affairs
that swccess is the best proof of good management. Judged
by this standard, President Vreeland may well be held to
be a successful manager. In his three years of adminis-
tration he has made one great system out of a number of
comparatively petty ones; he has built and equipped what
is probably the most perfect cable system in the world; he
has given the public a service such as it never knew before;
and he has built up the earning power of the property to
an amazing extent. ‘The gross receipts in the last three
years have increased jnearly forty per cent, and the earn-
ings from operation over ninety per cent. The percentage
of the operating expenses of the entire system to its gross
receipts was, in 1893, sixty-six per cent, and in 1896,
fifty-four per cent, while in the latter year the percentage
of the operating expenses of the mechanical system to its
gross receipts was but forty-three per cent. Such a state-
ment is stronger than words.
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Power Distribution for Electric Railroads.

By Louis BeLi, Ph. D.

VII.—Spccial Methods of Distribution. /
It is quite obvious that the use of about 500 volts as
working potential for railway purposes entails a very
serious cost of copper on lines of any considcrable length,
for in general the cost of copper for a given proportion of
energy wasted varies inversely with the square of the
voltage.

For instance, to deliver 500 ampercs at ten miles dis-
tance would require, even with a gross drop of 150 volts,
about 2,000,000 c. m. of copper area weighing about three
tons per rooo ft.; in all over r50 touns, costing not far from
$45,000, about $225 per kilowatt of energy delivered.

It is, of course, highly desirable to find means for
reducing this excessive cost and all sorts of expedients
have been tried to that end. ‘The gross loss above assumed
is about as great as can be permitted, since on a line with
distributed load more loss and greater overcompounding is
likely to interfere with the proper performance of the
motors and the regularity of the schedule. Very heavy
overcompounding increases thie cost of the generators and
leads to extremes of voltage. In dealing with such a case
as that just cited the most frequently advantageous
method would be to fall back on some of the regular
methods of power transmission which will be described
later, but under sonte circumstances the substation involved
in these methods is undesirable, and one must either stand
the heavy expenditure for copper or adopt some special
means for reducing it.

There are several of these that are in fairly successful
use. Of those which require no special devices in connec-
tion with the motors the most generally applicable are the
so called “‘booster’’ system and the Edison three-wire sys-
tem worked 500 volts on a side. We will first consider the
former. Fig. 45 gives a general idea of its character. A B
is the line which it is desired to feed, C the main generator
connected to the track and ground return at E, and D the
boosting generator for raising the voltage on A B.

This booster is a relatively small dynanto connected in
series with the main one. Its voltage is proportioned to
the extra voltage desired on A B, and its capacity in cur-
rent is equal to the demands of A B. Its function is to
supply the energy which must be lost in the line in order
to reduce the cross section of the line copper while preserv-
ing the proper voltage and output at B. TItisdriven by
any convenient motive power, sometimes wlien small by an
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electric motor. In Fig. 45 the booster voltage is taken at
200, while we will assume that 500 amperes are to be
delivered as in the case just discussed. The capacity of
the booster would then have to be 100 k. w., while that of
the main generator might be anything that local conditions
on the system should demand. The effect of the boosting
system is quite obvious. ‘The iuitial combined voltage
would be 750, of which 300 volts might be lost in the line.
The result would then be to reduce the copper needed in
the line to one-half of its former amount. ‘T'he cost of the
booster and its equipment including motive power would
be $3000 to $4000, so that there would be a net gain of
nearly $20,000 in first cost of equipment. Reckoning, as
in our previous example, interest and depreciation on this
at ten per cent, there is a gross saving of about $2000 per
vear to offset the cost of the extra power lost in transmis-
sion. ‘This extra lossamounts to seventy-five kilowatts. At
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two cents per kilowatt hour the cost of the lost energy is
%1.50 per honr of coutinuous service. If the booster were
a part of a system demanding the output rather steadily for
the full day’s run, say eighteen hours, the cost of energy
lost would be no less than $9855 per year. ‘This simply
means that it seldom or never pays to lose so great a pro-
portion of energy in transmission. It is evident, however,
that it will pay to use the booster up to about three hours
per day of service at full load. It is, therefore, well suited
for helping to tide over the times of unusually heavy
traffic.

We have alrcady seen that these extreme loads really
determine thie copper necessary for feeders, so that the
booster system, if used judiciously, may save a largc
investment in copper at the cost of an amount of wasted
energy that is well within the bounds of economy. The
system is, therefore, much better suited to the opcration of
long feeders than to the more general use of a station.
Such indeed was its original use in incandescent electric
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lighting at low voltage. It has proved for this purpose
very useful indeed, rendering it possible to take up the
loss in long feeders at times of heavy load, and to operate
lines too long to form a proper part of the main system.
It thus has a very useful field in connection with existing
plants, but it is distinctly an adjunct, not a proper general
method. Line losses which mnecessitate the continuous
waste of more energy than can be compensated by the ordi-
nary compound wound generators are seldom or never jus-
tifiable even in a portion of an extended system. If thus
partial they are simply less bad than if the whole plant
violated the conditions of economy. In its proper sphere
the booster accomplishes the same end as the employment
of extra voltage in the generators in a case such as was
suggested in the last chapter.

As in every other case of heavy drop in the line the
boosting system involves certain difficulties in preserving
sufficiently uniform voltage along the whole line. When
properly applied for railway purposes it should becomne
the equivalent of an enormous overcompounding applied,
not to the whole system, but only to such parts of it as re-
quire reinforcement. ‘Take the case of a simple interurban
road (Fig. 46). Its office, let us suppose, is to connect
cities C and D in addition to handling a considerable local
traffic in D and a larger one in C. 'The power station,
at A, was originally devoted to the local work in Cand now
has to be utilized to operate the whole system. ‘The dis-
tance from A to B, the center of distribution in D, is ten
miles. Under what circumstances and how may the
boosting system be profitably employed? ILet the maxi-
mum sustained output in D be 500 amperes, including
both local traffic and interurban cars. From what has
already been said it is clear that if these 500 amperes were
needed continuously the booster system would be simply a
rat hole into which the management would pour about
$8000 per year. On the other hand if the 500 amperes is
a maximum load reached normally only a couple of hours
a day, boosting could be profitably employed. No system
is better fitted for furnishing additional power over moder-
ate distances during brief periods of excessive load. Just
how long boosting could be used to advantage would de-
pend on the character of the variations in the load. ‘The
general rule regarding the economics of the matter is that
a drop in the line great enough to necessitate boosting at
average load is never justified, while if at an economical
average drop the drop at maximum load is too great to be
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conveniently overcome by ordinary compounding, boosting
is eminently useful.

If the line A B (Fig. 46), when designed for a certain
drop at average load, say, five per cent, gives no more
than fifteen per cent or so at maximuin load ordinary over-
compounding will answer admirably. If, however, the
maximum load rises to five or six times the average
for which the line was designed boosting is by far the
siimplest way out of the difficulty.

Suppose now A B to be fifteen or twenty miles long
and to have a heavy and fast interurban trafic. Could it
be worked to advantage by supplying current directly to
that part of the line comfortably near the power station
and feeding the rest of the line by boosting, in sections
using boosters of different voltage if necessary? At first
thought one might be tempted to say ‘‘ Yes’’, for in such
case each section would be in full action for but a short
part of the day. On the other hand it should be noted
that a// the energy supplied to the distant sections, be it
little or much, is supplied under very wasteful conditions,
and while such an arrangement would allow a very long
line to be served there is generally no excuse in the pres-
ent state of the art for a device so clumsy and wasteful.

It must not be understood from this that there are no
cases in which direct transmission at more than usual line
loss is to be preferred to indirect transmission with recon-
version. Such certainly exist, but since at the present
time it is possible to transmit power at high voltage and
reconvert to direct current with a loss not exceeding fif-
teen to twenty per cent, the field for direct transmission at
much greater lossis very limited.

Boosting 1s perferable to heavy overcompounding,
when unusually long feeders are exposed to great changes
of load, for the reasons already suggested, and it must not
be forgotten that when the only loss is that in the line
which varies inversely as the load, the all-day efficiency
of the system may be fairly high. This matter will
be taken up again in connection with the application of the
methods of alternating current transmission to cases like
that of Fig. 46.

Better than any method of increasing the loss in the
line are various methods of increasing the working voltage.
These effect the same or greater economy in copper with
less loss of energy and are in very many cases preferable
to any boosting scheme. Some of them are stmply ap-
plicable without any changes in the arrangement of the
motors, while others require special motors or special
arrangements of them.

The application of the Edison three-wire system is the
most genterally known of these. TIts principles are by this
time very familiar to the public, consisting virtually of

Street Ry. Journal

FIG. 47.

employing two working devices in series as regards the
voltage of transmission, while each separate device, con-
nected between omne of the transmission wires and the
neutral wire, receives only the voltage for which it is de-
signed. 'The application of this device to railway work is
well shown in Fig. 27. 'The outside terminals of the two
generators are connected to two trolley wires while the
neutral is connected to the track system. Hence each
motor works on about 500 volts, while the transmission of
the total energy is at 1000 volts.

In this case the neutral wire is the track, which ordi-
narily, as we have seen, has a rather good conductivity so
that the saving in copper is very material. If the loads on
the two sides of the system were perfectly balanced so that
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there would be no steady flow through the neutral wire,
the feeder copper could obviously be reckomed as if we
were dealing with a 1000 volt transmission through a com-
plete metallic circuit. For the same percentage loss of
energy the copper required will be rather less than half
that needed on the 500 volt system. The caseis slightly
different from that of a lighting circuit since in the latter
we are comparing two complete metallic circuits, one of
double the voltage of the other, whilein the former we are

?
-+ C=1000
Cj 0 L=500 K.,
FIG. 48.

comparing a very good ‘‘grounded’’ circuit with a return cir-
cuit of double the voltage. In other words the track, which
as a return conductor serves a very important purpose, as a
‘“neutral’’ is in use only so far as the system is unbalanced
and to serve the purpose of a local conductor between
cars. To illustrate by a concrete case, suppose a load of
500 k. w isto be operated at a distance of 5000 ft. from the
station. For simplicity we will suppose it to consist of a
mass of cars bunched on a double track. With the ordi-
nary system we have the state of things shown in Fig. 48.

+ C =500
L=250 K.W,
g =+ C =0 Track
9 L= 250 K.W.
FIG. 49.

Using the constant 13 in our stock formula, the
total area of copper comes out 1,300,000 c. m. As a three-
wire system in complete balance we have the conditions set
forth in Fig. 49.

Here we employ the ordinary formula for metallic
circuits and, of course, the constant 11. The copper con-
sequently amounts to 550,000 c. m. in area and since both
leads must have this area the total weight of copper neces-
sary is as 11 to 13 compared with the 500 volt arrange-
ment. The enormous conductivity of the neutral, however,
renders the matter of balance of comparatively little im-
portance in this case.

The somewhat anomalous character of this result has
its origin in the fact that the track, which is or ought to be
a first class conductor, is fully utilized in Fig. 48, while in
Fig. 49 it can only come to the rescue when the system is
unbalanced.

This arrangement of the three-wire system is capable of
accomplishing a notable saving of copper only when the track
is so poor as a conductor that 14 or 15 has to be used as the
constant in the computation concerning Fig. 48. There is,
however, another distinct species of three-wire system whicl
is capable of giving greater economy for certain work.

Suppose we make connections as in Fig. 50. Here
the outside wires are connected, one to an overhead line,
the other to the track, while the second overhead line
serves as the neutral. ‘The motors may then be connected
either on 500 or 1000 volts, an arrangement which would
be valuable for interurban work with special motors.
This arrangement is not, however, suited for general use,
and should be regarded as a mixed system, which, how-
ever, is excellently fitted for certain otherwise difficult
work. It is closely related to a booster system, the
booster not being used in the ordinary way to compensate
for line loss, but to give a higher working voltage on
lines where it is needed. The two dynamos need not be
of the same voltage.

The regular three-wire system of Fig. 49 is capable of
saving from twenty to forty per cent in copper according
to the character the track return. If well balanced it, of
course, tends to greatly diminish the electrolytic action on
buried conductors and hence is desirable per se. The
saving in copper, while by no means as great as in the
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three-wire system for lighting is still enongh to pay for
the extra trouble of installation and the expedient has been
adopted by various roads. Balancing is accomplished by
various means. ‘The simplest is sliown in Fig. s1. Here
we have a single track road with two lines, A B and C D.
The tracks are connected to the neutral lead while the 4
and — feeders run to the separate branches as shown.
This balancing is not very close since it is no easy matter
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so to divide a branched road that the loads on tlie two
parts shall be equal. Another arrangement less simple,
but giving more uniform balance, is shown in Fig. s52.
Here the whole track is divided into sections alternately +
and—. On double roads either one track is supplied from
tlie 4 feeder and the other from the —, or each track is
subdivided as in Fig. 52, the latter being the preferable
method as it preserves the loads on the two sides more
uniformly. .

A zonal system might be used in large systems, all
track within one zone being supplied from the + side, all
in the next zone from the —side and so on. In general
however the plan of Fig. 52 carried out on all the lines as
systematically as the location of the track allows is the best
method. The sections may properly vary from a few hun-
dred to several thousand feet in length according to the
nature of the car service and local conditions. Very many
sections should be avoided as the break piecesin the trolley
wire are somewhat annoying.

The three-wire system was tried as far back as 1889
in Milwaukee and more recently has been successfully em-
ployed in Portland, Ore.; Bangor, Me.; St. ILouis, and
elsewhere.

Practically, balancing with all needful accuracy is
not a difficult matter and, as has already been noted, an
approximate balance is quite sufficient on account of the

FIG. 51, Tl

great capacity of the neutral, particularly on double track
roads.

On the whole the three-wire distribution is a very use-
ful one. The saving in copper is very material and en-
tails no sacrifice of efficiency and but little added expense
if the station is large enough to make the use of two dyna-
mos instead of one, of little moment. Above acertain size
the price of dynamos increases almost directly as their out-
put, so that a pair of machines for three-wire work would
be little if any more expensive than one large one of equal
capacity.

A curiously modified three-wire system has been sug-
gested for heavy interurban work, although it has not yet
come into use. This is connected like Fig. 51, except that
both + and — sides of the system are connected to trolley
wires over the same track. Two trolleys are used on each
car so that the car is a unit balanced in itself, the two
motors taking current from the -}- and — wires respectively.
Fig. 53 shows this arrangement in diagram.

Here A and B are the generators connected respect-
ively to - and — trolley wires, and the track forms the
neutral. ‘The motors C and D upon the same car take cur-
rent from the trolleys E and F and are grounded upon the
track neutral in the ordinary way. The uneutral only
comes into service in the case of need for cutting out one
motor, or when one motor slips or develops faults that
might cause trouble were the motors simply in series,
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T'he track need not be heavily bonded with this constriic-
tion since 1t lias to carry only occasional and moderate cur-
rents. ‘The saving in copper is tlie same as that already
indicated for the regular three-wire system, witl tlie ad-
ditional advantage that the track connections are easily
made and do not require so great and constant care as is
the case when a full track return is used.

The employment of two trolleys would be cousidered
a first class nuisance by most electric railway managers,
but for heavy work when large currents, say a couple of
hundred amperes, are to be dealt with, there is something
to be said in favor of trolley contacts in duplicate. These
granted, they can be made on two trolley wires without
much extra trouble.

This self contained three-wire system seems well
adapted for heavy interurban service, particularly in con-
junction with local service at the termini. As the motors
are comparatively independent of ground connections the
track could be more easily kept in operative condition
through the winter. The system lends itself very readily
to cases like Fig. 46, in which the interurban cars could
well be connected in the manner described and tlie local
cars in the ordinary fashion of three-wire roads.

None of the methods so far described are able to effect
a really satisfactory saving in copper, without involving

special arrangements that are somewhat serious in general
practice. Boosters, using the word in its ordinary sense,
waste energy in a very objectionable manner, increasing
the drop without raising the working voltage at the motors.
The ordinary three-wire system involves complication in
the general wiring and does not secure nearly as much
economy in copper as would be desirable; the system of
Fig. 54, while giving considerable economy on the high
voltage side requires a special arrangement of motors; and
finally the self contained three-wire system, with several
excellent properties, demands two trolleys.

‘What is really wanted for long interurban lines is some
way of raising the working pressure on the line, without
wasting much energy or introducing troublesome complica-
tions. It must be clearly understood that asa matter of
economy the higher the voltage the better, providing that
voltage can be utilized. If there were no practical objec-
tions to employing a 2000 volt trolley system it would cer-
tainly be used in preference to juggling with a nominal 300
volt system in the rather vain attempt to cheat Ohm’s law
out of its due tribute of copper. By far the simplest way
of dealing with the long distance lines now frequently
found is to face the matter squarely and see what can be
doue in the line of a higher working pressure on the line
and at the motors. It is all very well to work out the most
economical methods for supplying 500 volt motors at long
distances, but all such are wasteful in the extreme com-
pared with systems working, so far as transmission is con-
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cerned, with 1000 volts or more. Boosters and the three-
wire system merely make the best of a very bad matter.
In the early days of electric railways even 500 volts
was considered rather too high a voltage for niotors and
dynamos adapted to the severe strains of railway work.
A few years of experience have shown that with proper
care 500 volt apparatus is entirely reliable and in very
many railway systems the working pressure is, save at
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times of very heavy load, nearer 600 volts than 500. The
saving in copper introduced by even a nioderate increase in
working pressure is very cousiderable, since, otker things
being equal, the weight of copper required is inversely as
the square of the voltage. The following table gives the
relative amounts of copper required for a few voltages, that
necessary at 500 volts initial pressure being taken as 1oo.
The same percentage of drop is assumed in each case.

Volts. Copper.
500 100.0
550 82.6
600 69.4
650 59.1
700 51.0
750 44.4
8oo 39.1
850 34.6
9oo 30.8
950 27.7

1000 25.0

The actual results are slightly better, even, than these
figures indicate, since the track return gets relatively better
and better as the voltage rises and the current diminishes.
To show this we may profitably take a concrete example.
Fifty kilowatts is to be transmitted 25,000 ft. for railway
purposes. ‘The track is of sixty pound rail, and we will
for simplicity assume that the bonding doubles its resistance.
The conductivity of the track return is then that of one
continuous line of sixty pound rail which equals 1,000,000
c. m. of copper. At 500 volts initial pressure and twenty
per cent gross loss, the drop through tlie track circuit
would be 27.5 volts, leaving 72.5 volts drop for the over-
head line. This requires about 379,000 c. m. At 1000
volts initial pressure the drop in the track circuit would be
but 13.75, leaving 186.25 for the overhead system, which
corresponds to nearly 74,000 c. m., a trifle less than twenty
per cent of the copper needed for 500 volts, instead of
twenty-five per cent as called for by the table.

Obviously this difference depends on the fact that one
side of the circuit is a fixed quantity of equal conductivity
for all voltages and currents, while this conductivity is a
factor entering the computation of the rest of the circuit
where different circuits are under consideration.

The economic value of working at higher voltages
than customary is thus very evident, even if one may not
be prepared for boldly advancing to 1000 volts or more.

So far as apparatus is concerned the difficulty of some-
what higher voltage does not appear to be very serious.
With comparatively little modification the type of railway
motor now common could be rendered suitable for pressures
up to 750 volts certainly. The principal changes would be
in thearmature winding and the commutator, which would
have to be arranged with more segments to bring the volt-
age per bar within safe limits. With the large and power-
ful motors likely to be used on long interurban roads the
task is by no means formidable, and should not involve any
serious increase of cost. As regards the generators the
case is similar. On very large units rooo volts would
probably involve difficulties of some moment, since in de-
signing machines for great outputs, 1000 k. w. and the
like, it is somewhat troublesonie to keep the volts per com-
mutator segment within reasonable limits even for 6oo
volts. But under ordinary conditions a generator for 750
to 1000 volts is entirely feasible, and for very large capaci-
ties the direct coupled units, consisting of one engine and
two dynamos, already largely used, are eutirely available.
Such a combination, shown in Fig. 54, may be very readily
operated with the generators coupled in series, giving 1000
volts across the mains, or if convenient, 500 volts on each
side of a three-wire system. In some cases, where so much
as 1000 volts is not desired, a boosting dynamo may be
used with great advantage in connection with a 500 volt
generator.

At all events the question of supplying current at a
pressure considerably in excess of 500 volts is very simply
answered in any of the ways mentioned.

One instinctively asks, too, why ordinary railway
motors should not be operated regularly in series for work
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on long lines, as they are very extensively employed now
with series-parallel controllers. There is no good reason
why this should not be done, save the danger of excessive
and destructive voltage in case of accident to one motor.

Of course, in ordinary series-parallel working, 1o acci-
dent could throw on a single motor nmiore than the 500 volts
or so for which it is designed, while if both motors were
in series on a 1000 volt circuit, a short circuit in one of
them, would probably cripple its mate. Even slipping of
one might overload the other and imperil both. On the
other hand, serious relative slipping, throwing the load on
one motor when operating in series, is not common on the
dirty city streets where the series connection is most used,
and would be still less likely to occur on the comparatively
clean and unobstructed tracks of a long line. When one
set of wheels slips the other soon follows suit, from the
same cause, and there is usually a strong mechanical ten-
dency to equalize slipping. Even admitting the difficulty,
there would certainly be no serious trouble of this sort if
both motors were constructed with a larger factor of
safety for temporarily enduring high voltage than is now
the custom.

There is no momentous difficulty in the way of build-

ing a motor to work regularly at 700 to 750 volts, and still
less in producing one to stand that pressure for temporary
running. And motors which will stand 750 volts at a
pinch can safely be operated two in series on 1000 volts
with a quite moderate rheostat capacity.

Of course, the question of safety enters into any and
all plans for operating at increased voltages.

Of 500 volt currents it can safely be said that they
have never caused the death of a human being in normal
health. Of shocks to employes there are thousands yearly
and the author has yet to hear of a fatal one. The deaths
from this cause heralded in the newspapers gemnerally turn
out to have been due to other causes. One loudly proclaimed
from Maine to California, was due to a gasoline explosion
in a car house, another to a collision with an electric rail-
way pole, and so on.

Whether this immunity may be extended to double the
usual voltage is decidedly open to question. Currents of
750 to 1000 volts cannot on the other hand be classed as
extremely dangerous. In any case there is no good reason
why they should not be freely employed with good con-
struction and proper inspection. In interurban work the
tendency is for the road to own its right of way as in the
case of steam roads, and in such case any desired voltage
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ought to be permitted, provided it be installed with due
precautious.

To summarize the matter, there is no sufficient reason,
electrical, mechanical or ethical, wly roads of the inter-
urban class should not be regularly operated at from 700 to
1000 volts, either with special motors or with special ar-
rangements for series runuing.

A rise from 500 to 750 volts would more than cut
the cost of copper in two, while retaining at least the effi-
ciency reached at the lower voltage. At 1000 volts more
than three-fourths of the copper would be saved, with the
additional advantage of using standard generators instead
of those of somewhat abnormal voltage.

It is a fact to be regretted that in spite of the great
advantage of even moderatc increases in voltage most of
the existing interurban roads have hastily gone ahead and
equipped themselves with 500 volt apparatus. There is

—

FlIG. 55.

generally some conservative adviser to say, ‘* Well I think
copper is a pretty good investmient; let us stick to the
well tried soo volt apparatus.”’ True, copper is a very
safe investment, so safe that mouney omnce locked up in
it never gets out again, and 500 volt apparatus is ‘‘ well
tried,”” but so also is 110 volt apparatus, and for a still
longer period. The point of the mmatter is that most men
do not realize that standard apparatus can be maae to give
good results i1 more than one way.

A short investigation of the interurban line shown in
Fig. 46 will show how terribly uneconomical is the method
of operating too often employed, and how the conditions
can be greatly improved without involving anything in the
least degree truly experimental.

The problem really involved in equipping roads of this
sort is as follows : given standard motors and generators
as the basis of operations, so to utilize them as to give the
greatest economy in comstruction and operation with the
fewest possible variations from every-day practice.

Fig. 55 shows in skeleton form Fig. 46, ready for lay-
ing out the interurban part of the system. With the main
urban system we need not concern ourselves, since the feed-
ing system would be developed in accordance with princi-
ples already laid down. The distance, A B, being ten miles
we have already seen that to deliver an assumed maximum
of 500 amperes at B would require at 150 volts total drop,
about 2,000,000 c. m. of copper, costing about $15,000.
This we will assume to be based on a dynamo giving at
full load with its overcompounding 550 volts in accordance
with ordinary practice. The voltage at the motors will
then occasionally drop to 400 volts, certainly the extreme
drop that could be tolerated. We have already seen that
by boosting to 750 volts and doubling the loss in the line,
the copper can be reduced by one-half. At the same time
the minimum voltage is raised to about 450, which is much
more satisfactory.

Now suppose that instead of doing either of these
things we say to ourselves, ‘‘These standard motors of
ours are intended to operate on 500 to 550 volts like the
generators, let us make them do it.”” In fact these stand-
ard railway motors will operate beautifully at 550 volts.
Gear them so as to get the full advantage of this voltage
and keep down the current. Without any allowauce for
increased efficiency at the higher voltage the mere change
of the rumming voltage at maximum load from joo to 550,
leaving other things the same, reduces the current to be
transmitted for the same energy from 500 amperes to 364
amperes. Now install a boosting dynamo as before, auto-
matically holding the voltage at B at or near 550 volts.
Using a 200 volt booster as before, we can allow 200 volts
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drop, and figuring the copper ou this basis it appears that
1,183,000 c. m. will do the work. As a matter of fact
there would be an additional gain of nearly ten per cent
owing to higher motor efficiency.

The net result is that the copper needed for the work
at 500 voltsis cut in half while the loss in voltage at full
load is twenty-six per cent instead of forty as in the orig-
inal booster system and the boosting dynamo itself is for
seventy-five kilowatts instead of one hundred kilowatts.

As to the actual arrangement of the feeders, for a

. system likely to involve the use of large motor units and

high speeds the anthor prefers a decidedly heavy trolley
wire aud would not hesitate in this case to employ No. coo
or No. oooo trolley wire, putting the remainder of the cop-
per in two cables of about 450,000 ¢. m. each.

These feeders may be well arranged as shown in the
dotted lines of Fig. 55, one of them being carried righton
to I3 the other being tapped into the trolley wire at a few
points. ‘The station A is capable of taking care at the in-
creased voltage of a long stretch of the trolley wire with-
out any taps from the feeder, since a No. oooo wire has
high carrying capacity. Transposing one of our stock
formulae

Co HL. E
T 13C

and assuming one hundred volts drop, a No. oooo wire can
carry one hundred amperes a distance of over three miles
unaided. The main precaution that has to be taken is to
make sure that when a load at B is forcing the boosting
system to its full voltage, a car may not be caught on a
dangerously high voltage near the station. Perhaps the
simplest way of avoiding this contingency is to cut the
trolley wire at some point like C and feed the section next
the station direct from the generator without the inter-
vention of the booster. If the conductivity of the trolley
wire is needed up to this point for the general transmission
it is easy to reinforce the feeders between A and C by an
equivalent amount. The exact treatment of such a case
must be determined by the relative amounts of true inter-
urban and terminal traffic.

If the problem we have been considering had not in-
volved considerable local work at B, but only interurban
work up to that point, it perhaps would have been better to
operate the line at 1000 volts, using two motors in series.
This procedure would have been feasible if there were, as
often happens, an independent railway system at B. It
probably would not be often desirable to continue a 1000 volt
system through a city for general service, and in the ab-
sence of a substation or a local system there is no good
way of obtaining the lower voltage desired. The three-
wire system may often be used to advantage in doing the
terminal work connected with a high voltage interurban

— == =
=)
2 é 93
«} Y
PR a7

= +
FIG. 56.

550

1200

line. In conjunction with boosters it may also be decid-
edly useful in working a long and heavily loaded double
track line. Fig. 56 shows this arrangement, which it will
be readily seen is really a modified five-wire system. The
main generators would then operate directly an ordinary
three-wire railway system, while with the assistance of the
boosting dynamos they would furnish current for working
a heavy suburban or interurban line in the manner just
described.

Such are the principal devices for operating extended
railway lines from a single power station without any trans-
formation of voltage. They are easy of application and
fairly economical, although the voltages dealt with are not
really high enough for the purposes to which they are
sometimes applied. There is a steady growth of long lines
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which cannot be economically operated by any of these
simpler methods, which at best partake something of the
nature of makeshifts. The time comes when a road be-
comes too long to be successfully worked from a single
power station even with the assistance of auxiliary dyna-
mos. A choice has then to be made between operating inde-
pendent power stations at points along the line, and sub-
stations similarly located supplied with power from a
single generating plant by the means usual to the long
distance transmission of power. ‘The principles involved
in these important cases will be discussed latter.

Studies in Economic Practice.—Milwaulkece.

By C. B. FAIRCHILD.

The Milwaukee Electric Railway Bulletin is the name
of a little paper published monthly by the management of
the Milwaukee Electric Railway & ILight Company. As
it is a novel and interesting feature of street operation in
Milwaukee, it is mentioned first in this article, which is
designed as a summary of some of the practical features of
railway work observed while on a visit to that city not long
since. ‘The publication mentioned is a six-page sheet, the
pages of which are 7 ins. ) 10ins. The issue of May 1 was
the first number of the second volume. The object of the
paper as set forth in the prospectus of the first number is
‘“ to effect a closer relationship between the management
and the employes, based upon more definite understanding
on the part of the latter of the wishes and intentions of the
former, that through it as an interpreter, may be known to
all actively interested in the conduct of the affairs of the
company, the changes already made or improvements con-
templated, and the reasons therefor, to the end that a unity
of purpose might exist among the army of workers and
that all may seek the desired end by the same route.”” In
other words it is intended to emphasize the principle of a
community of interests between employer and employe.

Manager C. D. Wyman is to be congratulated not only
that the paper has steadily grown during the year, and on
its literary merit, but above all that the fruits of the paper
have been manifest in an improved service and correspond-
ing reduction in operating expenses, while it is highly appre-
ciated by the men. The matter being advisory and suggest-
ive, it is regarded by the management one of the best
educational mediums ever tried. It gives the manage-
ment an opportuuity to explain what has led up to the adop-
tion of certain rules or the reason why, and also gives ad-
vance information so that changes are not sprung on the
men unawares, and it serves to interest the men in the
future of the company.

Frequently complaints of patrons are published, and
when these are in the nature of a criticism they serve to
spur the men on to a more careful service. Copies are
sent to city officials and frequently to complaining passen-
gers, so that they can see that every effort is being made
to instruct the men properly in their duties. New orders
are usually first issued in the bulletin, then in the rule
book or posted in the stations. A prominent feature is
the illustration and explanation of such electrical apparatus
as can be readily understood by the men.

The managers state that the time devoted to the prepa-
ration of the matter in the bulletin is no more than is
usually required to instruct or communicate with the men
as a whole by the ordinary methods, and it saves the neces-
sity of repeating the same thing to different classes of
employes. It also invites suggestions from the men and
serves as a medium through which these suggestions are
brought to the attention of all the others. When street
railway managers generally realize that it is instruction
and inspection rather than censure that employes require,
to make them more careful and efficient, they will doubt-
less adopt some similar method of collecting and bringing
tlie best fruits of general practice to the attention of their
n}llen, with suitable instruction as to how to absorb and use
them,
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WHEELS.

A reduction of fifty per cent in slid flat wheels was
made during the past winter over the year before, and the
life of all wheels increased. This was partially due to
the condition of the weather, but chiefly to a more intelli-
gent use of sand and a clearer understanding as to a proper
application of the brakes, the result of special instruction
by the inspectors. The use of sand was cut down two-
thirds and more was used in starting than for stopping.
‘The motormen are instructed to reverse the motors in
emergency cases. A fuse is seldom blown and it is rare
that a motor is damaged by this practice. A change has
been made during the year in the make of wheels. A 350
1b., thirty-three inch wheel is employed, but it is proposed
to increase the weight and cast the wheels with a solid web
instead of spokes. Wheels are bought on a guarantee of
40,000 miles and a careful wheel record is kept. Solid
brake shoes are employed, but it is proposed to use the
Christy head and slipper.

RAILS AND TRACK.

The earlv track construction of the lines formerly con-
trolled by the Milwaukee Street Railway Company, which
consisted of 79 1b. girder rail spiked directly to ties with
brace tie plates, is standing up reasonably well after a
service of four years. On the lines more recently absorbed
the flat and ‘T’ railsare to be renewed. A short section of
street, in which rails of the Lewis & Fowler girder type
rested on chairs, was paved, two years since, with asphalt,
by the city authorities against the protest of the company,
which was not ready to relay the track with a suitable
construction. ‘This is now in bad shape, the rails being
down at the joints, and the city is trying to compel the
company to repave the street when the repairs are made.
This experience shows the folly of paving without suitable
track foundation. A new type of girder rail has been
adopted by the company for the new construction. These
new rails are to be rolled in sixty foot lengths. ‘The height
is seven inches and the base is five inches. The Falk
cast joint is to be chiefly employed, but a portion of the
track is to be united by thirty-six inch channel plates, with
eight bolts staggered. The foundation will be gravel and
ties. Some flat rails for bridge track were recently welded
in the company’s shop in eighty-seven foot lengths.

ROLLING STOCK.

The rolling stock consists of one hundred and seventy-
seven closed cars and one hundred and forty-three open cars,
the average number of cars operated daily is one hundred
and fifty-three with ten extras regularly run and they are in
use for nineteen hours a day or till after one o’clock. No
owl cars are run.

A state law requires all cars to be vestibuled by Nov. 1
next. About half the equipment hasalready been provided
with vestibules. The motormen generally like the vesti-
bules, but the conductors do not, for it interferes with the
adjustment of the trolley. Wagon collisions increase fifty
per cent with vestibules. They also add to the weight of
the car, and the frequent breaking of the glassin the vesti-
bules is an item of expense. Vestibules furnish shelter
for platform passengers in stormy weather, which, is about
the only advantage that comes to the company from their
adoption.

Twenty new cars of novel design have recently been
bought from the J G. Brill Company. These are designed
for all-the-year-round use, being adjustable for winter or
summer service. ‘The bodies of these cars are 25 ft. 6 ins.
long and with the platforms 38 ft., the platforms being 5 ft.
inside. ‘I'he width at belt rail is 8 ft. 3 ins. and the height
from floor to ceiling 8 ft. 3 ins. The window openings
are deep, being below the belt rail and below the backs of the
seats. 'The latter are of the Bushnell type with reversible
backs, and arranged with center aisle. The removable
vestibules with which the cars are fitted and the large
window openings and large deck lights make the cars suit-
able for summer traffic. ‘The cars are mounted on Brill
maximum trucks and equipped with two G. E. 1000 motors
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geared for a speed of from eleven to fifteen miles per hour.
The type K controller is employed. All cars are fitted
with Stanwood steps.

To train the motormen in the economical manipulation
of the controller, an instructor is employed whose duty it
is to go upon each car while in regular service and by
means of an ammeter mounted on the dashboard in front of
the motorman, show him by actual test the amount of
power consumed in the operation of the cars. At the
same time the instructor gives the motorman advice as to
how and where a saving may be secured, and how to deter-
mine the sources of motor troubles. This method also
gives the instructor an opportunity to test the equipment of
each car and report as to the efficiency of its electrical
apparatus.

The cost for maintaining cars at stations or car houses,
including material and labor for light repairs to motors and
trucks, is from fifty to fifty-six cents per day. Formerly
it was seventy-two cents. A further reduction is contem-
plated by reducing the number of stations, there being
seven at present. Fach station is in charge of a day fore-
man and he has one regular repair man and one car cleaner
who come on at 10P. M. and work till 1o A.M. next day.
In addition there is allowed at night one repair man and
one cleaner to every ten cars. All heavy repairs are done
at the shop. Repair cars before going out are tested
in the shop for electrical defects, a system of wiring being
installed with instruments located in the office of the assist-
ant electrician, so that the motors may be coupled in any
desired manner and records made from the testing instru-
ments. Each car is also tested electrically by being run
over a piece of unused track before returning to regular
service. If a car comes in after a few days’ service an
inquiry is instituted by the superintendent asto why any
existing defect was overlooked by the shop men or in-
spector.

The cars on this system have been run for nearly
two years without headlights, effecting an estimated saving
of about $3 per month per car. The light reflected from
the brilliant interior has been deemed sufficient for forward
illumination.

REPAIR SHOP PRACTICE.

In a run through the shop it was noted that the
blacksmith forges were fitted with small smoke flues with
exhaust draft. ‘The flues were but little larger than ordi-
nary stove pipe, and terminated only a little way above the
fire leading there into a trunk flue, and thence into the stack.
There were no hoods above the fire. The draft was appar-
ently perfect, there being no smoke in the shop. A small
motor furnishes power for operating the exhaust fan, and
also drives the spindle in the buffing room. The tools in
the wood and iron working department are also operated
by motors. The shops are lighted at night by arc lamps
from the trolley circuit, the lamps being connected nine in
series.

The repair shop force is divided as follows: nine car-
penters, four expert painters, ten apprentice painters, five
blacksmiths, fourteen machinists in truck department,
eight machinists in machine shop, and nine winders.

The foreman of wood work is pattern maker. Any of
the carpenters operates the wood working tools for such
pieces as he may require, the motor being started up to
run the tools as required.

In the car washing department of the repair shop are
wash racks, through the floor of each of whichisled a flue
through which warm air is delivered from the heating de-
partment, for quickly drying the cars after being washed.

In the armature winding department an old car regis-
ter is placed near the field coil winder and so connected
that it registers the number of turns the form makes. The
armature dressing, which is compounded by the foreman,
is mixed in a revolving barrel. In place of a locker for
hats and coats in the winding room, poles ten or twelve
feet long are used with hooks for the hats and coats. When
the garments have been hung on these hooks the pole is
raised and hooked over a pin in the wall above the floor,
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holding the garments out of the way of persons standing
along the side of the room.

INSTRUCTIONS.

General rules and instructions, as noted above, are
first generally printed in the bulletin. T'he men arc also
given a small book giving rates of fare, use of tickets,
fares and transfers, names of transfer points and a list of the
telephones along the line, one for every block as faras possi-
Dle. At the different stations are posters i large type
giving station rules and crossing rules. All posted orders
are left on the board for ten days then removed and filled,
the new men being required to come to the superintend-
ent’s office and read all the rules on file. Trausfer tickets
are punched for direction of use so the passenger can
take any car going in that direction. This arrangement
takes less of the conductor’s time for punching. A light
line punched indicates day-time, while the dark is for
night. Different colors of transfers correspond to color of
car on issuing line.

ENGAGING EMPLOYES.

A new form of employe’s application blank has re-
cently been adopted. The questions asked are as follows:

APPLICATION BILANK.

. What is your full name and age?
. Give your address in full?
. Are you married or single?
. Give your height and weight?
. Are you suffering from consumption, weak kidneys, or any
incurable diseases?
6. Do you use intoxicating liquors ?
7. Did you ever attend bar, or conduct a saloon ?
8. Have you a trade or profession, if so, state what?
9. Wlere were you last employed, and in what capacity ?
10. When and why did you leave?
11. Were you ever employed by a street railway or steam road;
if so, state when, where and in what capacity ?
12. Why did you leave the service?
13. Fill out the following blanks, giving dates of your employ-
ment, and names of employers during the past three years :
14. Is it your intention to make street railway work your busi-
ness, or are you only seeking temporary employment?
15. Fill out the following blanks, giving names, occupation and
address of notless than three good, responsible persons, who are not
related to you, and not former employers :

BN -

An applicant for a position as conductor or motorman
must be between the ages of twenty-one and forty years,
and must weigh not less than 140 nor over 200 tbs. After
his record, as shown by the application blank given above,
has been looked up and he is found to be a man of good
reputation, he is notified by mail to appear at the superin-
tendent’s office. He is then sent to the physician of the
company, who examines him as to his physical condition,
a charge of $1 being made for the service. If found to be
satisfactory the applicant is then turned over to the in-
spector for instructions in the duties of the position for
which he has apphed.

After a thorough drill of from two to three weeks’ time,
for which he secures no wages or pay, the final action is
taken, and if his work shows him to be capable of perform-
ing the duties of the position, he is accepted as an em-
ploye, and assigned to duty on the extra list at one of the
several stations of the company. He is then required to
provide himself with a full uniform suit, ete.  The entire
expense is as follows:

Medical examination . . . . . . . . . . . .. . .§ 100
Uniform suit,$16 or f17 . . . . . . . . .. . . .. 17.00
Uniform cap. . . . . . . .. 1.75

Total o o o . L L o e e . $19.75

In addition to the above, conductors are required to
deposit $15 with the company as security for the money
handled by them, and must also provide themselves with
a working balance of $5 to be used in making change.

Badges and punches are supplied by the company,
but when lost by a an employe are charged for at the rate
of fifty cents for a badge and %2 for a punch.

The rate for the first three months is eighteen cents
per hour. After this period of apprenticeship has ex-
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pired nineteen cents per hour is paid, both being figured
on basis of time card time.

Below is the surgeon’s certificate used for botli motor-
men and conductors.

MEDICAT, EXAMINATION,

Give name, age, height and weight?

1. Have any of your relatives had consumption?

2. Have you ever had pneumonia, spitting of blood, shortness
of breathing, palpitation, rheumatism, lumbago, varicose veins,
piles, ulcer of leg, accidental injury, surgical operation, rupture ?

For the Physician :

3. Are there any indications of disease of :

a Tungs . . Chest Measurement { Fox“‘ced Inspiration . . in.
L Expiration . . in.

b Heart or blood vessels . -

¢ Urinary Organs including Examination of Urine. .

d Digestive Organs . :

4. Has applicant varicose veins, varicocele, hernia, evidence of

successful vaccination?
; { Color Perception . . . . ..
o o "
S EyeSIDht : ( Distance .
6. Hearing . . . . .
7. Do you recommiend applicant? . . Motorman. Counductor.

The questions which the persons recommending any
applicant are requested to answer are as follows:

. Do you know this man?
How long have you known him?
Is e married or single?
Can yon vouch for his honesty aud truthfulness?
Does he gamble or associate with loose wonien?
Is he loud mouthed or profane?
. Does he use intoxicants?
. Has he to your knowledge ever attended bar or kept saloon?
. Have you any knowledge of his being discharged from any
former position, if so, give full particulars?

10. Is he to your knowledge afflicted with any physical dis-
ability, or incurable disease?

r1. Can you consistently recommend him as a man worthy of
the confidence of this company, and one to whose care the welfare of
their patrons may be safely entrusted?

WO RN OB N

All replies, are considered strictly confidential.

A record book is kept in which the names of con-
ductors and motormen are eutered in order of seniority.
Besides this there is a record case in which are pigeon holes
or boxes in which all the papers and cards and reports
relating to any employe are kept, also his trip slip account,
reports and any paper that will help to make up his record.
Great care is exercised in the selection of car men for the
reason that it costs a good deal to properly train and
educate a man as to his duties, so that it is of advantage
to have good material to start with.

EMPLOYE’S BLANKS.

Conductors are given a holder of stiff covers g ins. X
4 ins., the inside pages of which contain a sample of trip
slip front and back properly made out, and brief instruc-
tious as to what to do in case of accidents. ‘This was illus-
trated in the March issue of the STREET RAILWAY JOUR-
~NAL. Imaddition to his trip slip each conductor has an acci-
dent report blank of stiff cardboard that is of proper size
to fit the holder, also a defect card. ‘There are also con-
ductors’ short cards and cards showing average receipts
per car per month, also average receipts on all the cars on
that line, then the amount taken by each car, then a note
wherein the particular card shows whether the man’s
receipts are above or below the average. These are filed
in the conductor’s box together with a card showing amount
turned in each month as compared with average. The box
also contains reports from counters who may have found
him short on registers.

The motorman’s record contains application, medical
examination, record of accidents or collisions and such
complaints as liave been turned in against him, also a
record of broken glass or trolley cord.

At each station is a pad of blauk forms, 201ins. X 14 ins.,
on which the motorman places the number of the car and
a report of the condition of the car wheun it is run in from
a trip. When a reported defect is repaired the same is
noted on the right of this blank. If the night foreman
should find any defect in the car that is not reported by
the motorman the latter must explain why he did not dis-
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cover it. When a car is sent to the shop a blank is sSent
by the foreman to the shop station, stating what repairs are
necessary. On this blank is a record of what has been done
in the shop. This card is sent in turn to the manager and
then to the superintendent, so that each department will
know all that is done to a certain car. ‘The badges of the
men at the different stations run by hundreds; thus all
between 400 and 500 are at one station, between 500 and
600 at another, etc. A careful record is kept as to time
report for duty either late or off duty.

A telephone record book is kept at the superintend-
ent’s office showing calls for wreck wagon, time of delay on
any line and cause. ‘There is also a large book in which
the inspectors’ reports are entered, as they are obliged to
report every hour, either in person or by telephone. If
by telephomne, the book shows the point at which they can
be found. The same book contains blanks for the number
and type of cars operated, and blanks to show all delays
on line whether wire down, disabled cars, miscellaneous
accidents, condition of weather, etc., and in winter loca-
tion of sweepers.

The operating department of this system is under the
supervision of Geo. M. Kuermmerlein and T'. E. Mitten
with the title of superintendents, and the repair shop
under the supervision of I, W. Lynn. The claim depart-
ment is supervised by G. E. Manhart.

ACCIDENTS.

The following records from the claim department
show the number and class of accidents for the months
named.

COMPARATIVE STATEMENT OF ACCIDENTS REPORTED.

January. ‘ February.

1896

Boarding mOVINg @aTS..iivessssien svssareseinnee
Cars startiug, alighting or boarding

Fell off car on curve...............
Fell, alighting or boarding
Fellin, on, or off cars.....
Ejectment from cars.
Left moving car........
‘Trouble, account fare..
Trouble, account tran
Disturbance on ca
Disorderly condu
Collision on cars.
Collision of cars
Collision of cars with vehicle
Collision of cars with animal
Frightened horses..........
Trolley wire injury..
Electric shock to persons
Electric shock to animals.
Center pole injury....
Side poleinjury...
Track injury.......
Employes injured while on duty
Injury to company's property..
Miscellaneous: ...iveeryosiiitivensesosns

1895 l 1896 1895
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Tur power of the Kern River, the third largest stream
in California, is now about to be utilized, the work under-
taken by the Power Development Company being nearly
completed. ‘The fall from the end of the flume to the
power lhouse is 201.9 ft., and the capacity of the water is
estimated at 7500 h. p. . The electrical equipment will
consist at first of two 450 k. w. General Electric three phase
generators running at 257 r. m. The voltage at the
dynamo terminals will be 550 volts. ‘This will be raised
in step up-transformers to 11,000 volts and will be carried
on six No. 4 bare copper wires to the substation at Bakers-
field, where it will be transformed down to 2000 volts for
distribution.

The current will be utilized at first to operate an ex-
tensive system of electric railroads connecting Bakersfield
with Kern and other districts. It will also be applied at
once to street and house lighting, as well as to the opera-
tion of pumps for irrigation purposes. The mines in the
mountains to the east will also probably take current for
their mills, hoists, pumps, etc.

The work is being pushed to conipletion as rapidly as
ossible and it is expected that by Nov. 1 the current
will be turned into the transmission wires.
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LETTERS AND HINTS FROM PRACTICAL MEN.

Resistance of Cast Welded Rail Joints.

Cass AVENUE & FATR GROUNDS RAILWAY COMPANY.
St. Louis, Aug. 21, 1896.
EDITORS STREET RAILWAY JOURNAL:

There has been much discussion lately concerning the
conductivity of the cast welded joint, and some have claimed
that the conductivity decreases after the rail has been
buried in the ground a short while. In your last montlh’s
issue, one of your correspondents alleged that a cast
welded joint which had shown the counductivity of a No.
oooo wire before use, had after a year’s burial diminished
in conductivity to a No. oo wire. However as the length
of the wire to which the joint is compared is not stated,
the charge is rather indefinite.

The Citizens’ Railway Company, of St. Louis, has
about thirteen miles of cast welded track. Most of this
was laid about a year ago, and tests have recently been
made to determine the resistance of some of these joints.
The method of making these tests was as follows: a large
current was passed through the joint and the drop in volt-
age across the joint measured by a delicate voltmeter, the
smallest division of which was one-thousandth part of a
volt. 'The current having passed through an ammeter, the
resistance was easily calculated from these readings.

A number of cast joints on eighty-five pound, seven
inch Johmnson girder rail were procured which had been in
in the ground in actual service a year. They had been in
special work and had been taken up when the special work
had been removed. These were taken into the shop and
the drop in voltage across them measured with different
amounts of current. ‘T'he resistance for the different joints
calculated from this ran very uniformly, averaging
0.0000172 ohm, the highest being o.000020 ohm and the
lowest 0.000014 ohm.

In order to compare this with the resistance of an
equal length of the rail itself, nine rails, varying in length
from thirty feet to sixty-two feet, were brought into the
shop and tested in the same manner. Five of these were
eighty-five pound, seven inch rails and the others were of
a smaller section. The results checked up very closely,
and averaged for the seven inch rail, 0.0000102 ohm per
foot of rail, on 86.61 ohms per mil foot.

The resistance of fourteen inches of rail calculated
from this is o.0o0o119 ohm, and comparing this with
0.0000172 ohm, which is the resistance of a fourteen inch
cast joint, it is evident that the resistance of a cast joint is
forty-four per cent greater than the same length of rail.
Taking these results, the resistance of a track laid with the
cast joint will be only slightly greater than the resistance
of the rails themselves, because if the track is laid with
thirty foot rails, the length of the joints will be four per
cent, and if it is laid with sixty foot rails, only two per
cent of the length of the rails.

In order to compare the cast joint with bonded joints,
a number of rail ends were bonded with some of the ordi-
nary bonds in use and their resistance measured in the
same way. As these bonds were of several different
lengths and sections, the only way to make a fair compari-
son between them was todeduct from their resistances the
resistance of the copper wire, leaving only the resistance of
the contacts. The lowest contact resistance obtained in
this way was 0.00004 olim, which alone is two and one-
half times the total resistance of the cast joint. All of the
bonds tested were new, the contacts bright, and the bond-
ing carefully done in the machine shop.

An endeavor was made to measure the resistance of
1500 ft. of track in the ground. An opening was sawed
in each rail, a measured current passed into the rails and
the drop in voltage measured by means of a copper poten-

tial wire strung on the poles. T'lie complete calculation of
the results las not vet been finished, but the resistance of
this length of track, each rail containing cighty-five cast
welded joints, will be fully as low as the resistance of the
rails themselves. 'This track has been laid a year and is
subjected to heavy service.

The casting of the joints on this road was very care-
fully done and all the rail ends were thoroughly cleaned
and brightened before the iron was poured. ‘The conduc-
tivity in a great measure depends upon this, as a film of
oxide between the casting and the rail may greatly increase
the resistance of the joint. This company has never
bonded its cast joints. ’

RicuAarp McCurrocH, Engr.

<@

Wheel Practice in Evansville.

EvANSVILLE, IND
EDITORS STREET RAILWAY JOURNAL :

I have been much interested in the articles concerning
wheels and wheel mileages that have appeared in the
Journal from time to time., I notice several have had
trouble with sharp flanges and several remedies have been
tried which have seemed to relieve the trouble in part.
Sharp flanges mean not only a waste of power, but shorter
life for the wheel, and the cause should be investigated
and removed if possible. A good example of the loss of
power occasioned in producing sharp flanges is found on
some of our steam roads on the Western prairies. Train-
men often find it impossible to make time with a train if a
strong wind is blowing against the side of the train, as the
wheel flanges are continually being crowded against the
rails on the side opposite the wind.

Quite frequently sharp flanges are caused by improper
mating of the wheels. The mating of wheels should be
done only by persons thoroughly understanding the busi-
ness. ‘The wheels should be measured and not calipered.
A pair of calipers large enough to caliper a thirty-three
inch wheel will spring so readi]y that a machinist could
easily make an error of ;% in. in diameter. The result .
would be that the larger wheel would crowd ahead all that
the truck would allow. The flange on the small wheel
would then be pressed continuously against the rail and
slipped % in. during each revolution. Thisis bound to make
the smaller wheel wear off faster than its mate, thus mak-
ing matters worse all the time instead of better.

In mating wheels the wheel should be laid on its
hub, the face of the wheel cleaned of any dirt that may
be on it and then the cirecumference of the wheel measured
with a steel tape. Wheels can casily be mated thls way so
that their circumference will not vary more than 5 in., a
result which cannot be secured by calipering.

We were annoyed a great deal with sharp flanges till
we took the matter up, and we have come to the conclu-
sion that our sharp flanges were caused by improper mating
as we have never had a sharp flange where the wheels w ere
mated in this way,

The following is the mileage made b) the last fifteen
pairs of wheels we have taken out.

., Aug. 13, 1896.

74,136 79,734 60,087.5
64,208.5 54,588 53,191.6
63,166.3 55,250.3 8.1,764.2
94.647.5 72,050.6 75,615.6
48,884.2 73,2 81,193.3

44.9
The average of this record 1s 68 954 8 miles.

The smallest mileage made by any pair of wheels we
have taken out within a year, except those that have been
taken out because they had been slid, was 38,634 miles
and the largest mileage made was 100,287.7 miles. Our
road is quite level, 0111) having one vrade of importance,
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but it was 235 ft. to the mile. It has, however, many
curves of small radius. Two styles of truck were used,
one with a six foot six inch wheel base and the other with
a seven foot wheel base. Sand boxes were employed on
about one-half the cars. No sand cars were used. We
have had very little trouble with wheels being made flat by
being slid.

‘T'he mileage on the above wheels is the actual mileage
made by the cars while on regular trips. The mileage
each car makes each day is figured from the trip sheets
and a record kept of it, and the above mileage is taken
from that record.

The following are the headings used in our Wheel
Record Book.

Maker.
Number of Wheel.
Put Under.
Taken Out.
Mileage.
Why Taken Out:
Car Number.
W. L. STOCKTON,

Electrical Engineer.

L 2

Conductorless Cars and Brakes in Qakland.

HicuraNp PARK & FRUITVALE RAILROAD.
OAKLAND, CAL., Aug. 10, 18906.
EDITORS STREET RAILWAY JOURNAL :

In equipping this line with electricity we tried the
experiment of using some of our old horse cars as motor
cars and operating them without conductors. These cars
were successful in demonstrating that cars can be safely
run with one man, but after eighteen months’ service were
abandoned on account of ‘‘ structural weakness.”’ Anmncient
horse cars cannot stand the strain of fast electric service.
We would have built new cars on the same plan, but
familiarity with the ‘‘ one man’’ proposition caused us to
experiment with our double deckers, with the result that,
excepting on Sundays, we now run all cars with but one
man who acts as motorman and conductor. No fare boxes
are used, but instead the motorman carries a portable
register. Following our example, several other roads are
now running branch lines with one man.

Our cars are single-enders, so have to be turned
around at each end of the line. We use Vs instead of
turntables. In backing cars around the Y we do not re-
verse the trolley. By a slight adjustinent of the trolley
pole, the wheel takes the right wire at the overhead switch,
and if the motorman keeps his eye on the rope there is no
danger of damaging either the line or the trolley pole.
Of course, I know that most managers frown upon this
practice, but we know that it meets our needs, saves time
and enables the motorman to remain at his post.

I enclose a photograph of a patent brake lever with
which all of our cars are equipped. We have been using
this device for over eighteen months with entire satisfac-
tion. The cost is considerably less than the ordinary
lever, with absolutely 1o repairs.

The photographs represent the brake in place on the
platform with the dash removed. When at rest the brake
lever is about level with the top of the dash, close to the
motorman’s right hand. The controlling stand is placed
on the left hand side of the platform as usual.

To the standard or pedestal is attached, by bolts, a
casting with an interior channel. In tliis channel a verti-
cally movable post is fitted. In the upper part of this
post, upwardly projecting sides are formed, which serve as
fulcrums for a pin upon which the lever and cam turn.
These levers can be of any length sufficient to give the
requisite power for the operator. Usually it is twenty-two
inches long. The cam is also made large or small in ac-
cordance with the length of the handle and amount of
chain required to be taken up in order to properly set the
brake.

The chain fits in a groove around the periphery of the
elongated cam. Thelower end of the chain goes through
a two inch hole in the floor, thence around a direction
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pulley in the brake rod. The leverage increases as you
pull back the handle. At the start considerable chain is
taken up with aleverage of about 5 to 1. When the shoes
are set to the wheels, but little chain is required, but a
higher leverage is necessary. Thus we have about 16 to 1
(no ‘“ free silver’’ ratio, though), so it requires no effort on
the part of the motorman to apply the greatest power.

While there is a pawl on the side of the handle, which
engages with a ratchet, this is not used when operating the
brake. It is there simply to hold the brake set when
leaving the car or when applying ‘‘reverse’’ in an emer-
gency; thus there is no danger of sliding the wheels as the
motorman can ‘‘ feel’”’ them through the lever.

BRAKE OFF. BRAKE ON.

In order to compensate for variation in length of
the chain, caused by changes in load, wear of shoes and
connecting parts, and to maintain the proper relation be-
tween the cam and these movable parts, the vertically
moving post which fits into the channeled casting attached
to the pedestal, is fitted with a ratchet and pawl. It is
easily raised or lowered to suit all conditions. When the
slack chain becomes too great,a link or so must be taken
up in the chain under the platform.

The brake is operated either parallel with or at right
angles to the dash. The men are furnished with stools to
sit on, as the brake can be operated as easily sitting down
as standing up. J. E. Morri1s, Supt.

e —— O —————

The Steam Truss.

CHicAaGo, July 3, 1896.
EDITORS STREET RAILWAY JOURNAL:

The idea that the steam truss should take the place of
the ordinary street car construction when eight wheels are
substituted for four, is a mistaken one. It will be very
desirable on our suburban roads to use straight sided cars,
yet within city limits, they are practically out of the ques-
tion, except where they come in on the tall trucks which are
now usually considered necessary for rapid transit in the
suburbs. In the first place, the steam trussis not built
with sufficient care to stand the racket of street car work.
Even on double trucks the street car is not as well handled
as cars on the steam road. Itsloading is decidedly unequal
and it runs over shorter curves and has more crossings
than any steam car.

The steam car truss is made of a number of small
pieces, every oneof which needs to be carefully fitted, have
a sound, fair bearing and the toe or window rods must all
be taken up equally. If neglected, as street cars usually
are, such a combination of individual trusses is likely to
give worse wear than the coach side now employed. In
the building, unless great pains is taken and unless truss
rods are used, the expected strength is mot likely to be
found.

If, on the other hand, a truss is to be built into the
side of the car as it has been practiced by many steam car
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constructors, the arch plankor truss being halved on to
the posts, we are confronted with two dangers. One is
that the work, in the first place, will not be done with care
so as to give all of the plank and the posts perfect bearing
on eacli other, and the second one is that the shrinkage of
the wood which takes place in time no matter how thor-
oughly it be dried willleave tlie bearings more or less open
and the cars will drop out of shape. These trusses being
built up and not adjusted, the car will have a hog-back ap-
pearance after a short service. When once such a car
changes shapce. nothing can be done to bring it back to its
normal camber.

Again, the double truck street car is by no means on
the saine basis as the steam car. Theoretically, it is carried
on two bolsters whicl are supported at points and, conse-
quently, the trucks are free to rise and fall independently
and the body is not twisted and wreuched as in ordinary
street car work. Practically, this is not the case. The
eight wheel car is carried on four points. As side bearings
are generally used on street railway double trucks, when
one side of the truck rises the body twists on account of the
side bearings and is wrenched and strained to almiost as
great a degree as on the four wheel truck. The chief gain,
I think, of the eight wheel over the four wheel car, is that
the eight wheel car does not gallop, but the strains of the
body in other respects are very similar, if not identical, with
those of the four wheel car, and we are by no nieans ready
to abandon the street car side for that of the steam car
truss.

W. C. T. F.

———— ¢+ § > E———

Four Post Cars.

CHicaco, Aug. 15, 1896.
EDITORS STREET RAILWAY JOURNAL :

I have had very little expertience with four post cars,
but on a recent journey I saw several cars coustructed in this
way and made obscrvations upon them, which may be of
interest. If a car is to be built with ouly four posts, these
should certainly be of much larger size than is usually con-
sidered necessary. For electric service, I think it would
be preferable to make them flat and put them upon the
floor frame with their long side parallel to the side of the
car. The head piece, having a broad bearing upon them,
will give suffictent strength from side to side to resist
swaying. By means of their great fore and aft depth they
will be better able to resist the momentum of the roof in
stopping, starting or pitching.

The roof itself, when supported at the four corners
only, ought to be framed very differently from the ordi-
nary car roof. The side of the raised deck should be a truss
much deeper than usual, and of sufhcient strength to carry
the trolley stand and pole. Really, the roof should be
framed with the idea of carrying the whole load from the
ends, consequently the carlins become unimportant mem-
bers, while the lower and upper plates of the raised roof
have to be depended upon as upper and lower chords of the
truss supporting the roof. What is ordinarily the plate
resting on the posts ought to become a much lighter mem-
ber than usual, since its function is reduced to that of hold-
ing the ends of the carlins. I do not think much of the
idea of intermediate posts in the framing of a so-called four
post car. When they are of iron they have too little stiff-
ness to amount to anything more than supports for the
hand rail. When of wood they are so slender and insig-
nificant as not to give any strength worth mentioning.

I do not see why an open car, with seats back to back
in the center, and two aisles upon the outside, should not
be built upon an entirely different plan from any that has
been proposed. Why not place posts and braces between
the backs of the seats? T.ight posts at this point, with
diagonal rods, would give a strength to the whole super-
structure of the car, equal, if not superior, to that of any
box car. An entirely new form of roof would then be pos-
sible, and a strong and altogether novel car would result.

The ordinary violations of the fundamental principles
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of mechanics are inexcusable, and, like othier sins, have
punislunents from which there is no escape.  Formyself,
I would rather be excused from purchasing or using cars
of this deseription.  Not long ago I had occasion to inspect
sonte old cars, built, T judge, ** in the yearone.” Their roofs
were covered witlt canvas, without roof boards. A lighter
roof, T think, I have never scen, and although it was car-
ried on posts of very moderate dimensions, and had Dbeen
run for many years over one of the roughest tracks that
has ever been secn, yet the car was in good condition, and
the roof had done what roofs should do, it had kept water
away from the woodwork of the car. 1 argued from this
example that if cars must be built with ouly four posts for
carrying thie roof, it would be better to use bent carlins,
and cover them with canvas, than to attempt the present
style of raiscd deck, with hinged sash, ventilating windows
and all the accompanying features which increasc weight.
€. B,

Conductorless Cars.

BirMINGHAM RAILWAY & ELECTRIC COMPANY,
BirMINGHAM, ALA., July 6, 1896.
EDITORS STREET RAILWAY JOURNAL:

Referring to letters in your May and July issues 1n re-
gard to ‘‘ Conductorless Cars,”” I beg to state that on one
division upon which we operate seventeen motor cars, we
use fare boxes and have had better results than when we
used conductors. e also find that we have fewer acci-
dents than when conductors were on the cars. We believe
that one man on a car in full charge is more particular than
when two are on and the respousibility divided. We have
another division upon which we run six motor cars with
trailers, running to a lake resort, whcre conductors are a
1ecessity.

J. B. McCrAry, Supt.

Practice in Lebanon, Pa.

LEBANON & ANNVILLE STREET RAILWAY COMPANY.
LEBANON, PA., July 31, 1896.
EDITORS STREET RAILWAY JOURNAL:

A few words from this section may, no doubt, be of
interest to some of the readers of your valuable journal.
We have twenty miles of track, seventeen cars, of which
thirteen are closed and four open, two Westinghouse equip-
ments, two G. E. 8oo and thirteen Edison. The number
of our cars in daily service is seven. We do not furnish
our power. We do our own repair work lowever, me-
chanical and electrical.

Three men are employed in our car house, one day
foreman and assistant and one night man.

The expense of operating seven cars during 1895 was
$65.52 per day or $9.36 foreach car. This includes wages,
power, material, overhead and track repairs, but does not
include taxes and interest.

Our line runs through the finest part of our beautiful
Lebanon Valley, a distance of thirteen miles, Myerstown
being the eastern terminus and Annville the western, with
Lebanon midway. This valley is not, as quite a number
of our Fastern friends suppose, a coal center, but instead,
a great farming region. It certainly is at this time a per-
fect ‘‘ panorama.”’

Cuas. H. SuitH, Supt.

A Large Trolley Party.

An extensive trolley party was given July 15, by the
Knights of Pythias over the lines of the Calumet Electric
Street Railway Company, of Chicago. Fifty-four cars,
making a procession one mile in length were required.
25,000 guests were carried, together with six bands of
music and two drum corps. The cars ran over a circuit of
about forty miles.



530

Car Construction Details.

The engraving herewith shows the inside of a pauel
near the end of one of the long cars recently built at a
prominent car company’s shops for the West End Railway
Company, of Boston. The lower ribs are mortised into the
sill and screwed to the middle, or belt rail. The other ribs are
mortised into both rails, and are secured to the panels by a
series of glue blocks put on with hot glue. Over these
blocks the canvas is placed. ‘The careful attachment of
these blocks adds materially to the security of the panels
which, in this case, are rather wider than usual. The care
with which they are rubbed in place is evident to the prac-
tised eye by the appearance of the glue, etc.

An error appears to have been made by the designer,
which has escaped the scrutiny of the various processes
through which the plans have passed. The cross sill comes
under the side sill, with a deep shoulder against it, but is
not mortised into it. The right angle malleable casting,
shown in the bottom of the engraving, is used instead.
Two bolts go down through it and through the cross sill,
and two horizoutal bolts hold it against the side sill, going
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AN ERROR IN CAR BUILDING.

through the latter in its upper half. Three bolts go down
through the side sill at the same point into the tougue of
the crosssill.  This makes five bolts passing through the sill
within a distance of, perhaps, three inches. What makes
this the more destructive is that the heads of all these bolts
are boxed in flush, either on the top or side of the sill.
A safer method, and one which would have really detracted
little from the strength of the timber, would have been the
use of a piece of malleable or strap iron coming over the
top of the sill and down upon the cross joist. T'wo vertical
bolts would have been sufficient to hold it in place and
would have answered every purpose. As these cars are the
first of this particular design which have been built, the
construction will undoubtedly be changed.

An alternative construction, which would have the
advantage of spacing the bolts further apart, might have
been obtained by using a twisted stirrup.

————etl O W———————

THE suggestion has been made that veneer panels
would be very suitable for use on car bodies. No one
seems to find any fault with the idea. The only objec-
tion brought up has been the neglect with which cars are
treated and the length of time which passes between the
paintings. It is supposed that if allowed to go for even a
short time without paint the veneer would be ruined.
This would not be a bad thing if it compelled more frequent
painting of cars. It would at least be an economy for the
railroads.

STREET RAILWAY JOURNAL.

[VoL. XII. No. 9.

The ¢ Ghost Chill.”

Car wheel makers are familiar with a form of iron
which when used in wheels produces what they term a
‘“ghost chill.” By this they mean a chill which while
having the appearance of great depth and hardness is weak,
crumbly and soft. Such a chill is quite unfit for use,
and yet to the unskilled eye presents no marks by which it
may be detected.

In speaking of the ‘“ ghost chill,” one of the leading
wheel manufacturers recently said:

‘“’There is nothing surprising about the ability to de-
tect what is called a ‘ ghost chill’ in fact now-a-days I
should think it would be a good deal more difficult to find
one of the opposite kind, considering the work of a great
many car wheel makers. ‘The character of chill mentioned
is produced by the use of manganese, which makes quite
a coarse crystal in the chill surface of a peculiar shape so
far as its angles are concerned. The fractured surface is
brilliant and might be supposed to be extra hard on that
account; but as a matter of fact the iron is in many cases
possessed of less resisting power to wear than might be ob-
tained from special manufactures of iron that were not
chilled at all.

““The methods of some wheel makers, are so crude
when considered by one familiar with the subject as to make
one wonder whether the actual knowledge of the mate-
rial and quality of wheels is something so far beyond the
information that should be possessed by railway officials,
who are generally posted on similar lines.

““’The use of manganese in car wheel mixtures is per-
haps responsible for more trouble experienced with wheels
of late years than any other one thing, as with it wheel
makers are able to use cheap non-chilling irons in scrap
and to convey a quality of strength and appearance of chill
that would seem to indicate a good wheel. Manganese is,
lhowever, an unreliable as well as an unsatisfactory con-
stituent, The varying temperature of the furnace in
which the mixtures are melted causes the manganese to
take on different conditions in the metal when cast; its
presence is excessive in some wheels and almost en-
tirely lacking in others; and generally speaking the result
is about the same as might be expected in the case of a
man who being in poor health and condition tried to keep
up his strength by the use of artificial stimulants. The
result at best can only be temporary, and the breakdown
must come sooner or later. Of course, the wheel makers
have not been entirely responsible for many of the condi-
tions of operations on electric railways, which would have
caused more or less failures in any case; but to the extent
that certain wheel makers have promoted unsatisfactory
conditions by continually offering wheels at lower prices,
they are responsible for the poor results that have
done so much to injure the reputation of the chilled
wheel.”’

We may add that a wheel with a ghost chill can
without difficulty be drilled through what should be the
hardest part of the chill, where the metal should be hard
enough to cut glass.

As to wearing, such a wheel will not wear at all. The
soft metal grinds away at once and the wheel is flattened
and thrown out of service in a very short time.

SoME companies are giving up the use of Babbitt lin-
ings in their car wheel boxes and casting the boxes entirely
of Babbitt metal. When the bearings wear out, the entire
box is returned to the Babbitt dealers who allow, it is said,
the original price, less about six cents a pound, making
the total cost comparatively little.

@

Tur towns of Norwalk and Stamford in Connecticut
are united by electric railway now, the tracks of the Stam-
ford Street Railway Company and of the Norwalk Tram-
way Company uniting at Noroton Hill. ‘Through cars are
being run between the two cities.
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NOTES AND COMMENTS.*

EpItEDp BY J. AsrINwALL, HODGE, JR., AND GEORGE L. SHEARER,

OF THE NEW YORK BAR.

Exclusive Franchises to Operate Street
Railways.

It can be asserted, on the authority of one of our lead-
ing text books on the law of strcct railways, that no ques-
tion is more perplexing, and none has so severely taxed
the ingenuity of legislators and the learning of judges as
those whichi have arisen out of the conflicting rights of
different street car companies who have sought to occupy
the same street. Noue of the most vital of these questions
can be yet said to be settled by auny general consensus of
authority. We have not the temerity to attempt a solu-
tion of them, but a brief statement of a few of the contend-
ing basal principles of the law on either side of some of
them may be interesting to our readers.

Where an exclusive franchise is claimed, four or five
documents have to be examined in each case before the
question to be considered can be discussed. The consti-
tutional legislative enactiments of the state where the road
is located; the charter of the road; the charter of the city
or community granting the franclise; and the franchise
itself, besides the common law, including some very elastic
portions of it.

It is quite manifest from this statement that no geu-
eral rule can be applied which will surely solve the prob-
lems of a particular case.

The constitutional and legislative enactments vary
with every state.

The charter of the company, restricted as it often is
by the general law under which the company is incorpor-
ated, is rarely of such a character as to, of itself, pre-
vent the acceptance of a franchise granting the most
exclusive rights. FEveu where the charter limits the term
of the existence of the company it has been held that the
franchise, being assignable, it may be valid in perpetuity,
notwithstanding that the company making it passes or is
to pass out of existence by the very document which cre-
ated it.

The charter of the city or community granting the
franchise may so limit the powers conferred that no
franchise for the exclusive use of streets can be granted;
and the courts liold that municipalities cannot grant exclu-
sive franchises unless authorized by explicit legislative
enactment. (New Orleans C. & L. R. R. v. City of
Orleans, 11 So. Rep. 78.)

The franchise itself is a privilege, couferred by the
state, which could not be exercised, except in the pursuance
of such a grant; yet if granted upon valuable considera-
tion, as is ordinarily the case, it is within the constitu-
tional provisions against the impairment of the obligation
of contracts. For most intents and purposes it is a con-
tract, although there are cases by its terms where it is
merely a license, which may be withdrawn. The wording
of the franchise, the questions as to whether the company
has fulfilled all conditions precedent, and has paid a valu-
able consideration, either in money or by undertaking to
fulfill obligations on its part, are all to be considered in
determining whether in any particular case the company
has acquired a valid exclusive right, which cannot be taken
away.

On the one hand we have the argument ably set forth
in the decision of a United States Circuit Court to the
effect that an exclusive franchise having been granted to an
Indianapolis company, the company having entered upon
certain obligations and fulfilled the same, a contract has
been made and no act of the legislature or of the city can

*Communications relating to this department may be addressed to the
editors, No. 32 Nassau Street, New York,

impair its obligations without thie cousent of both parties
toit. (Citizens’ Street R. R.v. City R. R., 56 fed. Rep.
746, 5. ¢. 64 Fed. Rep. 647.) In that case it was held that
an attempt on the part of the city to grant rights to a com-
peting road was void by virtue of the constitutional pro-
hibition against any law impairing the obligations of a
contract.

On the other hand, it is argued that, since the street
is dedicated to the public for the use of all vehicles, unless
there be some restriction of the use at the time of the
dedication, no lmitation imposed can be held to be valid
which in any way prevents such use, either by ordinary
street vehicles or by the cars of a competing road.

Mr. Booth in his work on Street Railways puts the
case in the form of a dilemma. He says, ‘‘ It would be in-
““consistent to declare, on the one hand, that a railway,
““ constructed at street grade to accommodate local travel,
‘“is a public highway to such an extent, at least, that
‘“abutting owners cannot prevent its operation, and, on
‘“ the other hand, that it is so far private and exclusive as
‘“to preveut a similar use of the same street by others.”’

But perhaps this dilemma may be avoided by the sug-
gestion that it is within the discretion of the city authori-
ties to grant an exclusive right to one company on the
ground that a multiplication of cars or tracks would im-
pede public travel. In a Michigan case it is held that a
municipality cannot so multiply tracks as to interfere with
the rights of the general public in the street. (S7 R. K.
of Grand Rapids v. West Side St. R. R., 48 MMich., £133.)

Closely connected with the questions under considera-
tion is the right, which is often regulated by statute, as in
New York, of a new company to use the tracks of an es-
tablished street railway.

Ina case decided by Judge Pryor within a month with
reference to these statutory enactments he cites cases
wherein it has been construed and where it has been held
to be constitutional. (Central Crosstown R. R.v. Jlet. St.
R. R, N.Y. Law Journal, Aug. 6, 1896.) He says, ‘‘ By
‘“ the section of the railroad law above cited it is provided
‘“that ‘no street surface railroad corporation shall con-
‘“ “struct, extend or operate its road or tracks in that por-
‘“ “tion of any street, avenue, road or highway in which a
‘““street surface railroad is or shall be lawfully con-
“fstructed * ¥ % without first obtaining the consent
‘“‘of the corporation owning and maintaining the same.
‘CCg2nd Street R. R. v. 34th Street R. R. 52 Super. Ct.
“ 257, Matter of 34th Street R. R. ro2 N. Y., 343.)' "

Thus in New York the right being once granted to a
road upon a given street and exercised, there is, what ap-
pears to be, an exclusive grant (subject however to cer-
tain provisions contained in section 1oz of the Railroad
Law.) But it is interesting to note that, in the last case
cited by Justice Pryor, the Court of Appeals says, that the
legislature ‘‘ may hereafter in its discretion remove the
‘“‘ restriction (the comsent of the existing company) and
‘“ abrogate the condition,”” but we take it that this would
not apply to a case where the original grant to the com-
pany was an exclusive one in the nature of a contract.

In the solution of the problems which we have sug-
gested, rather than discussed, in the brief space which is
at our disposal, the courts show a growing tendency to
consider- the general public good in each particular case
rather than technical rules of law. Manifestly, therefore,
the whole course of judicial decisions in any given state
may be determined by the case which is first presented,
and rules laid down, for subserving of the public good
in that particular case, may bind the court in subsequent
cases, which, if they had been presented first to the court,
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might have led to the enunciation of different principles.
It can hardly be expected, therefore, that we shall have a
homogeneous law upon the subject throughout the coun-
try, even where the decisions in the several states are not
determined or modified by statute.

On the one hand, the courts will frown upon the
granting of an exclusive franchise to the use of any street
dedicated to public travel, and on the other hand, they
will protect capital invested upon the faith of a valid
obligation existing between the company and the city, for
which a valuable consideration has passed. H.

ORDINANCES, FRANCHISES, ETC.

Iowa.—Where a city has by ordinance established a new grade
for a street, but has done nothing towards raising the street surface
to conform to it, a street railway company, which is granted the
right to construct a track through the street, is lable to abutting
property owners for damages resulting from laying the track at the
later grade, in the absence of an express provision authorizing the
act.—(Stritesky v. City of Cedar Rapids, 67. N. W. Rep. 271.)

OHIO.—Rev. St. 44 2501-2505, 3437-3443, provided for the
manner in which street railroad grants might be renewed, which
was in effect by the concurrent action of the board of public works
and the city council; and, where only one of the boards has acted in
the matter, there can be no implied renewal from a grant authoriz-
ing the substitution of electricity for lorses as a motive power, and
under which the company has expended a large sum in making the
substitution.

Where a street railroad company was granted a right to occupy
streets for a term of years on payment of a stated license fee for
each car, and after the expiration of the term, without a renewal of
its grant, or subsequent provision by the city for license fees, it con-
tinued the occupation, the comipany was a mere trespasser on the
streets, and not lable for the payment of license fees after the ex-
piration of its contract.—(Cincinnati Inclined Plane Ry. v. City of
Cincinnati, 44 N. E. Rep. 327.)

NEwW JERSEV.—The special Act of Mar. 11, 1872 (P. L. 1872, p.
512), which authorizes the Camden Horse Railroad Company to
build a railroad or railroads on ‘‘any public road or highway ex-
tending from the city of Camden into the county of Camden,’”” does
not empower the company to build a railroad upon a public highway
no part of which touches the city of Camden, but does empower it to
build niore railroads than one upon the highways nientioned in the
Act.

A municipal consent to the laying of “‘a street railroad” in and
along the streets of the municipality is not a consent to the laying
of two distinct street railroads.

If a company has legislative power to build a railroad on a des-
ignated street, provided the municipal authorities consent thereto,
and it commences to build such railroad without municipal consent,
the municipal authorities cannot grant to another company the ex-
clusive right to build a railroad in that street, without giving to the
first company notice and an opportunity to be heard.—(\West Jersey
Traction Co. v. Camden Horse R. R. Co., 35 At. Rep. 49.)

CoLORADO.—AN ordinance granting a franchise to a cable com-
pany provided by sections 8 and 9, that the company should ‘ con-
struct culverts in such manuner and at such points on its lines as the
city council shiall require and desiguate,” and reserved the right to
pass ordinances in reference to the operation of the railway, and
also reserved the police and legislative powers with respect to the
streets used. A later ordinance required the company to ‘ furnish,
construct, put in place, and maintain ¥ ¥ ¥ all necessary con-
duits and syphons for carrying surface water across or under’’ the
streets used, at all points where the track crossed any street. A
further ordinance made any defective or filthy drain a nuisance.
The railway company constructed culverts under the streets, termi-
nating at either end in syphons whose bottoms were considerably
below the bed of the culverts, as required by the city authorities.
Held, that the ordinance requiring the construction of syphous im-
posed a burden on the company not within the intendiment of the
reservation of the franchise ordinance, and was therefore invalid.

2. The word ‘‘maintain’’ as applied to the syphons, means to
keep in repair; and, since a failure to keep them clean and iu a sani-
tary condition in no way impeded the flow of water through the cul-
verts, the company was not responsible for their unsanitary condi-
tion.—(City of Denver v. Denver City Ry. Co., 45 Pac. Rep. 439.

NEW JERSEYV.—Act 1893 (P. L. 1893, p. 241), 4% 1, 2, empowered
city authorities, by ordinance, toauthorize street railroad companies
to substitute electric motors in the place of horses, as the propelling
power of their cars, and to authorize the use of poles in the streets,
with wires thereon to supply the motors with electricity, and to pre-
scribe the places in which such poles should be located. The Act
did not confer on the companies any rights beyond those vested in
them by their charters. /eld, that such ordinance did not per se
create an additional easement.

_ The Actdid not confer on the companies the right to acquire
private property by the exercise of the right of eminent domain, but
only the right to erect poles and use the trolley system, so far as the
public easement is concerned, with a view to the public convenience
in the use of the streets; and, when poles were erected at points
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designated by the ordinance, there was not a taking of private prop-
erty without compensation, within the constitutional interdiction.

‘Where the privileges granted by the Act are made the occasion
of unlawfully injuring the owners of abutting property, by using
cars of great size or weight, or by running cars at an unusually high
speed, such acts of the company are ultra vires, and redressible by
action at the suit of the injured party.—(Stater v. Trenton Pass, R.
Co., 34 At. Rep. 1090.

MARVLAND.—The ““ park tax ”’ provided for by Acts 1882, c. 229,
and Acts 1894, c. 550, is a tax on the gross receipts of ‘‘street rail-
way companies ’’ in the city of Baltimore, imposed in consideration
of the franchise accorded such companies to locate and operate their
tracks on the public streets, and has no reference to an electric rail-
road originally constructed outside the city, on a private right of
way, purchased, by legislative authority, from a turnpike company,
though a portion of such line is subsequently brought within the
city by an extension of the territorial limits.—(Mayor, etc., of Balti-
more v. Balt., C. & E. M. Pass. R. Co., 35 At. Rep. 17.)

PENNSVLVANIA.—Act May 14, 1889 (P. L. 211), does not limit
corporations chartered under it to the right to build passenger rail-
ways on ‘‘streets’’ properly so called, but authorizes the building of
suc(}il railways through boroughs, and over township or country
roads.

The charter of a street passenger railway company, granted
under Acts May 14, 1889 (P. L. 211), covered the route on which
the road was built, and it had the consent of the local authorities,
of all the owners of property along the roads occupied, and of those
through whose property its line passed. /feld, that a railroad com-
pany whose tracks were crossed by such street railway, and which
owned no land abutting on the streets or roads occupied by such
passenger railway, could not dispute the passenger railway com-
pany’s rights to construct and operate its road over such streets and
roads.

But where such passenger railway passed over an overhead
bridge which was not built originally for use by a street passenger
railway, and which passed over such railroad company’s tracks, the
railroad company was entitled to be protected from the danger to it
and its passengers arising from the use of the bridge by the street
railroad company.-—(Penn. R. Co. v. Greensburgh, J. & P. St. Ry.
Co., 35 At. Rep. 122.)

CONNECTICUT.—2. Act 1893 (Pub. Acts 1893, p. 308) provides
that when a street railroad company is given the right to construct
a railway or lay additional tracks in a city it shall, before proceed-
ing to do so, present to the mayor and common council a plan,
showing the streets in which it proposes to lay its tracks, the loca-
tion of the same as to grade and the center of the street, etc.;
and that no company shall construct or lay additional tracks except
in accordance with a plan so approved. Act 1893 requires the com-
pany to keep the street in repair between its tracks and two feet on
each side of them. /F/eld, in case of a street railway company which
had tracks in certain streets of a city, and which, on being granted
power by the legislature to lay additional tracks in other streets
thereof, presented a plan showing the particulars required by Act
1893, that, as cities have all powers necessary to the attainment and
maintenance of their declared objects and purposes, aud as one of
the objects and purposes of the city in question, declared by its
charter, was the maintenance of highways within its limits in safe
and proper condition, and the provision of means for payment of
expenses thus occasioned, the city could make its approval, subject
to the condition that the company annually pay the city a sum
which should be just compensation for the new expenses to which
the city would be annually subjected in the maintenance and repa-
ration of the streets on which the additional tracks were to be laid,
though it could not require compensation for such expenses as were
occasioned by tracks already in use. Torrance, J., dissenting.

5. For a city to condition its approval of the plan of a street
railway company for additional tracks on the company’s annually
paying a certain amount towards the new expenses in maintaining
the streets occasioned by the presence of tracks, is neither the lay-
ing of a tax nor the charging of a license fee. Torrance, J., dis-
senting.

3. A revised city charter (Sp. Acts 1895, p. 359, % 23) gave the
cominon council power to make such orders as it deemed fit to pro-
vide for the placing and maintenance of fenders on electric cars.
After such Act went into effect, a public Act, which went into effect
immediately, was passed, giving the railroad commissioners exclu-
sive jurisdiction with respect to ordering such fenders on street cars,
and repealing all inconsistent acts, resolutions and by-laws. /e/d,
that the city could not thereafter make it a condition for approval
of a plan for a street railway that the company keep its cars at all
tinies equipped with such fenders as should be satisfactory to its
street committee.

4. The city could make its approval of the plan of the street car
company for additional tracks conditional on there being no aban-
donment of the tracks already laid, and on there being trips there-
on as often as every twenty minutes; especially as Act 1893 gave the
mayor and common council exclusive direction over the relocation
or removal of tracks permanently located on a street, and authorized
them to order resumption of operation of any line which the com-
pany should cease to operate. “Torrance, J., dissenting.—(Appeal of
Central Ry. & ElL Co., 35 At. Rep. 32.)

NEw JERSEY.—In a contest, raised in a certiorari proceeding,
between two street railways each claiming the exclusive right to lay
its track in a certain street, the prosecutor failed altogether to show
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its own interest in such controversy. /Held, that the prosecutor had
no stauding in court to question the right of its adversary,—( State—
West Jersey T'raction Co.—Proseeutor v. Board of Publie Works of
City of Camdcn, 33 At. Rep. 966.)

Omio.—Where a street railway company was authorized by ordi-
nance to construct single or double tracks, side tracks and turnouts
on certain streets, an injunction will not lie to enjoiu it from eou-
structing a side track or turnout in front of plaiutiff’s premises,
though it had previously operated with but oue track. If plaintiff
sustained any special damages, his remedy was at law.—(Oviatt
v. Arkon St. R. Co. 2 Ohio N. P. 84.)

LIABILITY FOR NEGLIGENCE.

Cororabo.—The conductor of an electric railway car assumes,
as a matter of law, the risk of injuries received in falling from the
car, due to the failure of the company to coustruct the car with a
guard extending outside of the wheels, so as to prevent a person’s
foot from passing under the wheels of the car.—(Denver Tramway
Co. v. Nesbit, 45 Pac. Rep. 405.)

PENNSYLVANIA.—A person riding on tlie bumper on the rear of
a street car, without the knowledge of the conductor, is, as a matter
of law, guilty of contributory negligence, so as to prevent arecovery
for injuries occasioned by the car upon which he was riding being
struck from the rear by another car.—( Bard v. Penn. Tr. Co., 34 At.
Rep. 953.)

U. S. CourT.—A street railway company which, in removing
snow from its tracks, piles it up in the part of the street outside such
tracks, and suffers it to renmiain there in masses which constitute an
obstruction to travel, in violation both of its general duty and of a
loeal ordinance requiring it, in removing snow, to distribute it
evenly over the street, so as not to interfere with the free use of the
same by the public, is responsible for the injuries suffered by a trav-
eler on the street, whose horses take fright, though not in conse-
quence of any fault of the railway company, and whose carriage is
upset by coming in contact with such mass of snow before le is able
to regain control of the horses.—(McDonald v. Toledo Cou. St. Ry.,
74 Fed. Rep. 104.)

INDIANA.—Wlere the evidence is absolutely silent as to the
acts of decedent from the time he left a street car at a street
crossing till he was struck by a street car moving in the opposite
direction on a parallel track, and such interval was long enough to
have permitted him to cross the street in safety, il will not be pre-
sumed that he was free from coutributory negligence, though the
car was run over the crossing in a reckless and negligent manuer.—
(Evansville St. R. Co. v. Gentry, 44 N. E. Rep. 311.)

LoursiaNA.—The lineman of the defendant company, in the
discharge of his duty, was ordered to take down a guy wire from an
electric pole and guy tree. The pole had not been securely planted.
It fell on the lineman, inflicting injuries of which he died. The
vice of construction was latent and eoncealed. The officers of a pre-
ceding board of management had been notified of the defect. The
company is not relieved under the plea of want of notice, although
the present general manager had not been notified, but the preceding
nianager or superintendent.

The lineman did not voluutarily place himself in a dangerous
position.

The employe is not bound to know latent, but only patent, de-
fects.—(Bland v. Shreveport Belt Ry., 20 South Rep. 284.)

RHODE ISLAND.—Where a street ca1 company, authorized by
charter to build a street railroad, lets a contract for constructing the
road to an independent contractor, without any agreement as to the
particular manner in which the work shall be domne, it is not lable
for injuries caused by a wire stretched across the road by such con-
tractor or in the course of the work.

The rule that a railroad company cannot delegate to a contrac-
tor its charter right to construct the road, so as to exempt it from
liability, does not extend to the use of the ordinary means employed
for its construction, but to the use of such ordinary powers as the

~corporation itself could not exercise without first liaving complied
with the conditions of its charter.

A charter of a street railroad company, which provided that it
should be liable for the negligence or misconduct of its agents and
servants in constructing the road, does not apply to the negligence
of an independent contractor.—(Sanford v. Pawtucket St. Ry. Co.,
35 At. Rep. 67.)

A1,ABAMA.—TIt is not, as a matter of law, contributory negligence
under alt circumstances, to attempt to board a moving train. In an
action against a street railway company for killing plantiff’s intest-
ate, all the witnesses fixed the place of the accident midway be-
tween two streets. Two witnesses for plaintiff testified that the
train stopped at said place, when said witnesses and deceased,with his
arms full of bundles, boarded the cars, and that the train started up
with a jerk, which caused one of said witnesses to be thrown back-
wards, striking deceased, who was then on the bottom step, and
throwing him to the ground. Two witnesses for defendant and the
train employes testified that the train was moving at from four to
seven miles an hour when deceased attempted to board it, and that
the train did not stop between said streets: and one of said witnesses
testified that no one was with deceased at the time he attempted to
board the train. A eity ordinance prohibited trains from stopping
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between said streets.—Judgment for plaintiff reversed and uew trial
ordered.—(Birmingham Ry. & ElL Co. v. Clay, 19 South, Rep. 309.)

IowaA.—Evidence that plaintiff on getting into his wagon,
which had an inclosed top, making it necessary for him to lean out
to see back of hiim, looked and saw no car coming; that a block
further on, he looked back and saw no car; that a block further,
he was struck by a car coming from the rear; that he was driving
between the street car track and the curbing , the distance between
whieh was nine feet four inches, into which the car projected eight-
een inches; that his horse was walking, and that he, though atten-
tive, heard no sound indicating the approach of the car; that the
car was running down grade at a high rate of speed, aud no signal
of the approach of the car was given—justifies the vérdict for plaint-
iff—(Wilkens v. Omaha & C. B. Ry. & Bridge Co., 65 N. W. Rep.
987.)

NeEw York.—A driver of a wagon, in attempting to cross a
cable track while a car was 150 ft. distant, is not, in law, guilly of
contributory negligence because a collision results through failure
of the gripman to make any effort to moderate the speed of the car.—
(McDonald v. 3d. Ave. R. Co., 37 N. Y. Supp. 639.)

INDIANA.—A person injured by another’s negligence cannot re-
cover for any aggravation of the injury, caused by his failure to use
ordinary care in securing miedical treatment and in continuing the
sanie so long as his injuries appear reasonably to require it.

The burden of proviug that plaintiff’s injury was aggravated by
his failure to use ordinary care in procuring medical attention is on
defendant.—( Citizens’ St. R. Co.v. Hobbs, 43 N. E. Rep. 479.)

GEORGTA.—There being no error of law, and the evidence for
the plaintiff, though decidedly in conflict with that introduced for
the defendant, being sufficient to warranta finding that the defend-
ant was guilty of negligence, and that the plaintiff could not, by the
exercise of ordinary care, liave avoided the injuries he sustained in
consequence thereof, there was no abuse of discretion in denying a
new trial.—(El Ry. Co. of Savannahv. O’Connor, 24 S. E. Rep.
405.)

EXCESSIVE DAMAGES.

NEBRASKA.—A farmer, twenty-four years of age, was thirown
under a car from which he was alighting, and received injuries, con-
sisting of a cut in the fleshy part of his heel, and the laceration and
bruising of the muscles of his ankle, which, however, would not re-
sult iu permauent disablement. He was in bed soime eleven weeks,
during which time he suffered more or less pain, and was compelled
to use crutches after getting up for some time, and lost, as the result
of the accident, about a year’s time. /eld, that a verdict for #6300
should be reduced by $1300.—(Fremont, E. & M. V. R. Co. v.
French, 67 W. Rep. 472.)

Iowa.—A verdict for #4000 in favor of a single woman, twenty-
omne years old, earning about §75 a month as a stenographer, for a
personal injury, was not excessive, where plaintiff was confined in
bed for five weeks, during which time she had difficulty in breathing,
and suffered intense pain in her leg from inflammation of the bone;
that such pain continued up to the time of the trial, a period of
seventeen months, and was hkely to be permanent; that plaintiff
walked with a limp, and still suffered pain in her chest when she
leaned forward; that she had been able to do no regnlar work since
the injury, and had paid some $200 for medical treatment and nurs-
ing.—(Bryant v. Omaha, & C., B. Ry. & B. Co., 67 N. W. Rep. 392.)

EMPLOYER’S LIABILITY ACT.

TExAS.—Act May 4, 1893, defining who are fellow servants, does
not, in referring to ‘‘any railway corporation,’” include street rail-
way companies, so that a street railway comipany is not liable for in-
juries to one of its servants which were caused by the negligence of
a fellow servant.—(Riley v. Galveston City R. Co., 35 S. W. Rep.
826).

EQUITY—SPECIFIC PERFORMANCE.

AraBaMa.—Where a contract for an unexpired term of years im-
poses on complainant the rendition of continuous mechanical serv-
ices demanding the highest degree of skill, and on defendant the
duty of maintaining costly machinery, and the daily use of cars
moved by electricity on the line of its railway, a court of equity will
not decree a specific performance of the contract.

The complainant has an adequate remedy at law by terminating
the contract for defaults of defendant.—(El. Lighting Co. of Mobile,
v. Mobile S. H. Ry. Co., 19 South Rep. 721).

EJECTION OF PASSENGER.

NEw YorK.—In an action for wrongfully ejecting plaintiff
from defendant’s car, a request to charge without qualification that
defendant was not Hable if the conductor’s eonduct was willful or
malicious, or if his acts were done with a purpose of his own, was
properly refused, because a master is liable for the acts of his ser-
vant within the general scope of his employment while engaged in
the master’s business, and done with a view to the furtherance of
his business, whether the act is done negligently, wrongfully, or
even willfully.—(Burns v. Glenn Falls & St. R. Co., 38 N. Y. Supp.
856.)
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OUR October issue will be a special and exceedingly
beautiful Souvenir Number prepared in honor of the
American Street Railway Association, whose annual meet-
ing is held next month. For some time past we have been
collecting material and arranging for the writing of a num-
ber of special articles which will be of great interest to
those connected with the street railway industry. It is
probable that the unusual labor involved in bringing out
this elaborate Souvenir Number will make it difficult to
deliver it to our subscribers on the regular date of publica-
tion, but we believe that their patience will be rewarded
with an issue which in beauty and value of contents will
have few equals in the history of technical journalism.

HE work of the American Street Railway Associa-
tion has been promptly and energetically taken in

hand and carried-out this year by the officers and Execu-
tive Cominittee, and there is every promise of a remark-
ably interesting and successful meeting at St. Louis next
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month, with an attendance which will largely exceed that
of any recent convention. ‘The year’s work was well
started by the publication of the Annual Report within
ninety days from the date of the Montreal convention—a
record which has never been equalled in the history of the
association. An early meeting of the Executive Commit-
tee was heldat St. Louis, at which the papers were deter-
mined upon, the headquarters selected, the general plan of
the year’s work laid out, and the local organization for ar-
ranging the details of the 1896 convention effected.
The local committees immediately went to work under
Captain McCulloch’s energetic direction, and everything
has been carefully thought out and plans made for the
comfort aud pleasure of the visitors. The hotel selected
as headquarters has long been famous both Fast and West
for hospitality and good cheer. ‘The association is fortu-
nate in having the use for its meetings and exhibits of a
building of ample size and at reasonably convenient dis-
tance from the hotel headquarters. Nearly all of the
minor drawbacks which have been found at several of the
recent conventions, will be absent at St. Louis, and such
as may be inevitable will be borne with cheerfulness by the
visitors in the large overcompensation of the enjoy-
able features. The local committee has given time and
money most liberally to the work of proving to another
great association how well justified is the reputation of
St. Louis for the cordial entertainment of conventions of
this character. ‘The ladies attending the convention will,
in particular, be trecated with special consideration, and
entertainments, lunches, receptions and ‘‘functions’”’ of
various kinds will make their stay in St. Louis a thing
long to be remembered. ‘The papersto be read by Messrs.
Bowen, Akarman, Wyman, McCulloch, Willard and Kelly
deal with problems of much importance to managers, and
have been prepared with great care and after extended cor-
respondence, in order to condense the widest possible ex-
perience into the conclusions drawn. It is surprising that
in times so dull as tliese, applications for space should be
so large and should cover so wide a range of industries.
Already between sixty and seventy manufacturers have
applied for space, aggregating nearly 20,000 sq. ft., out of
a total of 32,500 sq. ft., including aisles and waste space,
at the disposal of the committee on exhibits—the largest
space, by the way, ever given over to this purpose at any
convention so far as we are aware. More applications will
doubtless be sent in during the next fifteen days and will
be heartily welcomed by the committee, which will award
space to the best interests of the applicants so far as may
be possible. Special trains will be run from New York,
Boston, Philadelphia, Pittsburgh and Chicago, while
others from Western points will probably be arranged for.

% * * %

Member companies of the Association should unot for-
get that their representatives will be called upon at St.
Louis to vote upon the amendments to the constitution
recommended for passage last year by the Executive Com-
mittee, and the delegates should be empowered by their
companies to vote upon the financial questions involved, so
that it may not be found at St. Louis, as was the case at
Montreal, that many delegates felt themselves unauthor-
ized to commit their companies to any proposition involving
larger dues. There is chance for much difference of opinion
regarding these propositions. Considerable doubt has been
expressed by street railway managers as to whether any
large amount of information can be obtained by the secre-
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tary for the use of members which will be ““ worth the can-
dle.”” Mauy liold that the fact that street railwaysare gov-
erned by state and uot national laws would make the legal
precedents of one state valueless in the other, and would so
remove from the sceretary’s cularged field of action a branch
of study which might otherwisc be thought to be an impor-
tant part of his duties. The belief has also been expressed
that the science of strect railroading under the new condi-
tions of mechanical and electrical motive power is not suf-
ficiently settled dowmn to make the collection of operating
or otlier data at present generally uscful. In order to ad-
vise intelligently with street railway compauies upon ques-
tions of infringements of patcuts, the secretary must needs
employ, and at considerable expense, pateut experts of the
highest grade, and even their opinions are by no meaus iu-
fallible. All tliese argunients are made, and beneath them
all is, undoubtedly, the feeling that larger ducs cannot be
afforded in these times of great business depression. It
seewus to us that the real problem in the matter is the oue
of finding the right man to undertake a work of this char-
acter. It is possible to so haudle thie work that the effort
would be wasted and results would be absolutely wortl-
less and worse than worthless, because delusive. It is
possible, on the otlier hand, to collect data that would be
of extreme value to every niember of the Association. It
all depends upon the man—~his training, his skill, his powers
of analysis and his grasp of street railway problems. If
the right man is found, the secretary’s office may be easily
worth to the Association ten times its cost; with the wrong
man, the smallest sum paid may be utterly wasted. With
regard to the other questions at issue, it seems to us that
the changes recommended are in the right line.

HE experiments with compressed air motors on two
New York City lines have been undertaken in the

hope of finding some method of propelling cars by mechanical
power, without going to the large expense of installing
the cable or the underground electric systems. On many
of the linesin New York City, nomaterial increase of traffic
caused by the introduction of improved motive power can
be hoped for for the reason that the horse railway service
is already so frequent and sorapid as to make any improve-
" ment in these two most important elements of traffic prac-
tically impossible. The Twenty-third Street horse cars,
for example, now get all the traffic probably to be ob-
tained from those who would use the line even with 1m-
proved motive power, and this is the case with most of the
other crosstown lines with which there is little competi-
tion. Now to equip these lines with the cable or the under-
ground electric system, costing from $50,000 to $100,000
per mile, means that the interest on this large additional
investment must be made out of the saving in operating
expenses alone, and this to probably would be impossible to
accomplish. The companies would therefore gladly wel-
come the advent of a thoroughly sucessful mechanical, air,
gas or storage battery motor which could be proven as
economical in operation as horse cars, for there are many
important collateral reasons for doing away with horses
wherever it is possible to do so, even without the prospect
of any large saving. Whether or not there has been suffi-
cient advance made in compressed air motor work to war-
rant the hope that the motors now being tried in New
Vork will be more successful than those used abroad, is
yet a matter of doubt, as the exact workings of the new
apparatus are for the present withheld by the inventors.

STREET RAILWAY JOURNAL.

535

There is no doubt that good work has been done by the
Government and private investigators during the last few
years in the line of more cconomical use of compressed air,
but when all is said and doue there must be many solid
advantages proven by the advocates of compressed air in
order to outweigh the tremendous disadvantages of recip-
rocating parts, sometimes imperfect traction, valve diffi-
culties aud geucral complication of the apparatus. Inany
event no one uced expect, we believe, that compressed air
will be as economical in operation as the overhead electric
system, or that it will have anything like its flexibility and
reliability in service.
HREE cent fares have proved a failure. After a fair
trial of a year under the most favorable conditions
they have been found insufficient to pay the necessary ex-
peuses of operation, care for curreut renewals and provide
a fund for tlie replacement of those portions of the equip-
ment which are constantly wearing out or becoming
antiquated, but which have a longer life than one or
two years. 'This is the verdict, according to President
Pack of the Detroit Railway Company, of the widely
heralded experiment in that city, and is exactly in line
with the prediction published in the STREET RAILWAY
JourNAL at about the time that the road was inaugurated,
of what must necessarily take place. Two and two can-
not be made to make more than four by any system of
arithmetic, and those who hope by some combination of
the figures to produce a result which will look something
like five, will find that as time goes on the product will
assume such a growing resemblance to four that at last its
identity with that number will be unmistakable. So a
new road, by charging little or nothing to depreciation,
can earn large profits or carry passengers at lower fare, so
long as its equipment remains new. But renewals, like
death, taxes and some other disagreeable things which we
would all like to avoid if we could, will come, and then the
question of what the true operating expenses are is deter-
mined. The franchise of the Detroit Railway Company
relieved it from almost all taxation and all paving, the
lines as laid out by the company were extremely short, and
with no old track and rolling stock as ‘‘ assets’’ it was in a
better condition to make the three cent fare a success, if it
were possible, than most roads. These grants were sub-
sidies in another form; and if a road were subsidized suffi-
ciently, it could carry passengers for nothing at a profit.
The fact that the Detroit Railway could not make money
even under these favorable conditions shows upon what a
narrow margin of profit street railway companies really op-
erate. A lossof twenty per cent of their gross receipts
following a reduction of fares from five to four cents, would
send half of our best paying roads into bankruptcy, and
would so cripple the others as to make improvements in
service practically impossible. A further reduction of
twenty per cent would make them all shut down. The
actual fare in Detroit, owing to the fact that the three cent
fare meant eight tickets for a quarter and cash fares were
five cents, averaged about three and a half cents, but even
then they could not be made to show a profit. The much
mooted question as to whether or not the public will ride
enough more frequently at a three cent fare to make the
gross receipts equal to those under a five cent fare has
been settled most decidedly in the mnegative so far as
Detroit experience is concerned. The company will there-
fore make some arrangement with the old company by
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which it can reduce the number of its cars except on the
best paying lines, as its franchise does not permit higher
fares.

The Effect of Free Silver on Street Railway
Employes.

How would the great working force of our street rail-
way systems—a force numbering, perhaps, 250,000 men
—Dbe affected by free silver in the United States? Would
it be benefited or injured ?

In thinking over such a question as this, a man nat-
urally looks upon it from two points of view—first, ‘* How
would such a policy affect my personal intercsts? >’ second,
‘“ How would such a policy affect my country at large?”’

Street railway emploves who have heard the silver
question discussed kuow that the one great argument made
for free silver is that it will raise the prices of farm pro-
ducts, all manufactured goods, and wages. When the free
silver orator talks to the farmers he lays great stress upon
the increase iu the price of farming products; when he is
talking to laboring men he says nothing about increased
prices for the necessaries and luxuries of life, but only
talks about how wages will be increased ; and finally, when
he is fortunate enough to secure an audience of business
men and manufacturers, he discourses glibly upon the ter-
ribly low prices ruling at present on all manufactured arti-
cles, and promises an improvement.

Now it does not take an exceptionally clear head to
see that if the prices of everything, including wages, are all
raised in the same proportion, the average man will be no
better off than was the case before. In other words, if
an increase in wages, measured in dollars, does not increase
the purchasing power of a man’s daily work, measured in
food, clothing and toys for the children, he is no better off
than before.

Let us see what the sound money men say about
these claims of the silver mien. In-the first place they
freely admit that prices of farm and manufactured pro-
ducts will go up. In fact they claim that this is one of the
strongest arguments agaiust the free coinage of silver as
regards the laboring man, for it compels him to pay largely
increased prices for everything which he has to purchase.

The sound money advocate refuses to believe, how-
ever, that the wages of the laborer will rise, or at least
will rise in any proportion such as to make the purchasing

power of a day’s work under free silver anywhere near as
great as it is to-day. Wages will surely lag far behind
prices of commodities in any rise which may take place
and Ex-President Harrison’s statement that ‘‘the first
dirty errand of a dirty dollar is to cheat the workingman’’
will be verified.

The reasons for this sluggish movement of wages
may be looked for in several directions. In the first
place, there is little question in the minds of employ-
ers and business men all over the country that a wide-
spread financial panic would follow the election of a free
sitver candidate. Even now, when there is only the re-
mote fear that his election is possible, business is at a
standstill and failures are becoming more frequent with
the difficulty of borrowing money and making collections.
Even the free silver advocates admit that there is likely
to be a serious panic in the general rearrangement of
values that will follow the adoption of free coinage, but
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say that after this panic the country will go on freely and
joyously to higher prices and great prosperity. Now this
prosperity may come to the silver mine owmners and some
of the debtors of the country, but the question we are
considering now is how is the laboring man to be bemne-
fitted. If his employers are poor or have just passed
through insolvency, are his demands for increased wages
likely to be met with favor? If his employers have got to
spend more for supplies and wages than they have ever
done before, how are their extra profits, promised by the
free silver people, going to be realized, and must they not
go out of business rather than put wages up to such a
point that the working man can live as comfortably as he
does at present.

If these sound money arguments are true in regard to
labor in general, how much more will they apply to street
railway labor. A street railway company cannot possibly
raise the price of its one saleable product—passenger
transportation. It is fixed by law or by.the charters of
the different companies, usually at a five cent rate. More-
over, the companies are obliged to pay their interest in
most cases in gold and would undoubtedly have to pay a
considerable premium on the money that they receive, to get
this gold. ‘Their prices for supplies are going up, accord-
ing to the free silver programme, and with all these bur-
dens upon them, can they afford to also increase the wages
to their meu? On the contrary it is far more likely that
many of our street railway companies will fail outright,
unable to carry on business and pay operating expenses
and interest. How much chance of increased wages would
the street railway employes of an insolvent road have?

Finally, there is the second question referred to above
—the general influence of the free silver policy upon the
prosperity of the country in general. Ivery true Ameri-
can loves his country, is proud of it, wishes it to stand high
among the nations of the world, with untarnished honor
and credit. Every American is proud of the wonderful
way in which this country has paid back, since the civil
war, $3,000,000,000 of debt. Are we at this time, when
less than $1,000,000,000 remains to be paid, willing to re-
pudiate a part of this obligation by saying to the world that
we will pay in silver what we originally received in
gold? Are we to permit the disease of repudiation to
spread among our people? Shall the insurance companies,
savings banks and national banks be allowed to pay in
silver to their policy holders and depositors that which they
have received in gold? Are we to deliberately take rank
as a nation with Mexico, India and South American Re-
publics (which are on asilver basis) instead of with England,
Germany, France, Russia, Austria—the great and power-
ful nations of the world? A thousand times ‘‘No!”’ Every
consideration of patriotism, honor and self interest makes
it the urgent duty of each right thinking American citi-
zen to work with all his voice and influence against the ter-
rible incubus of repudiation and disaster to employer and
employed alike, which is sought to be put upon this
country by the free silver heresy.

O A

AN exceptionally violent thunderstorm occurred in
Chicago on Aug. 21, and burned out several of the outside
connections in the station of the Chicago City Railway,
but as duplicate cables are used on all the outside connec-
tions, the operation of the road was not disturbed. The
arrester saved the machinery in the power house.
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Some Lessons in Car Construction Taught
by Old Cars.

By W. Ii. PARTRIDGE.

The three old cars represented in the accompanying
engravings were built at a period so far antedating the
present that it cannot be exactly determined, so far as can
be ascertained. One gentleman upon the examination of
them stated that he thought they came into existence
about the year 1866; they were certainly not built later
than 1869. They were originally horse cars, and ran over
a track which for irregularity, unevenness, looseness of
joints and general badness cannot at the present time be
equalled anywhere within the United States. Mornings
and evenings they were crowded; in the middle of the day
they jogged along with one or two passengers, and on
Sundays they were full all day long and the people hung
on to the dashboards. After fifteen or twenty years of this
kind of service, during which time they
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Fig. 2 teaches a number of very important lessons.
The posts here were unfortunately rather light and their
attachment to the letter board was not made as secure as it
should have been. In fact, the letter board appears to
have been a panel secured only by screws and not gained
or halved on the posts as it should have been. The result
of this is the longitudinal crack going clean through the
board and the cutting off of the screws which has taken
place at nearly every post. Although this roof is of can-
vas unsupported by boards, yet it appears to be tight all
over the car. The natural tendency of painted canvas to
swell has caused it to bag between the carlins and to be-
come very unsightly. ‘This roof has held its shape how-
ever somewhat better than could have been expected.
The trolley truss, which gave the trolley pole very little
support, has come down, but it must be remembered that
there were no iron carlins in this roof, and that the trolley
truss was not in every case supported from carlins which
rested on the top of a post.

probably never received a coat of paint
or varnish, and only such repairs as were
absolutely necessary, electricity was in-
troduced as a motive power. ‘The road
being in the neighborhood of a great
city, and having a large population to
serve, adopted the new motive power, and
the old horse cars were fitted up with
motor trucks, and trolleys were put upon
their roofs.

The first of these, shown in Fig. 1,
was the No. 1 car of the road. It was
well built so far as its framework was con-
cerned, although the panels were not
continuous, and there were many fea-
tures of construction that would not be
used at the present day. The only
strengthening which it had was a 2 in.
X 4 in. piece of oak extending along the
bottom of the sill from one end of the
truck to the other. ‘The other cars wer: fitted up in
about the same manner. ‘They had been built, however,
by other manufacturers, and did mnot stand the racket
quite as well. Had it not been for a decided outcry on
the part of the public and a threatened unfavorable legis-
lation, it is not improbable that these same cars might
have been running to the present day, instead of having
terminated their usefulness after four or five years of
electric service.

Fig. 2 was an open car with a canvas roof. Fig. 3
was an ordinary box car. While none of these cars can
be said to be of absolutely poor construction, yet some
were superior to others. In Fig. 1 the camber of the roof
is apparently little changed and the lines of the belts and
of the sills are straight. The roof covering, which is
apparently the same put on when the car was built, is in
fair condition. The panels have held their own remark-
ably well, though in the center a hole has been knocked
through the side and repaired by the insertion of another
plece. 'Their good condition on both this car and that
shown in Fig. 3 is very largely due to the fact that the
road was a suburban one and did not meet with as much
heavy teaming as a city line.

FIG.

1.—HORSE CAR CHANGED TO ELECTRIC CAR, NOW DISCARDED.

Omne of the greatest sins in the construction is the
method by which the running board was supported. The
step irons or brackets were cut into the sill from 14 in. to
5% in., so that they were flush with the outside face. This,
in one way, was equivalent to taking off that much thick-
ness from the sill, but as these notches were square across
the timber they acted like breaks already begun, and as a
consequence the sill cracked through nearly the whole
thickness, starting from one of these notches just over the
axle box. Another piece of bad management in putting
the motor truck in place was cutting out an inch from the
under side of the sill, so as to make the iron top plate of the
truck flush with the bottom. A crack started from the
end of this notch. It is probable from the position in
which the cars were standing at the time the photograph
was taken that the smashed hood was not the result of
actual wear and tear, but came from the careless way in
which the cars were run upon the side track where they
are at present dropping to pieces from decay. ‘The ruin
of the car shown in Fig. 2 may be said to be due to bad
design partly coupled with bad workmanship, but when
the atrocious treatment which it received is considered the
wonder is not so much that the car went to pieces, but that
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it stood so many years of severe usage. It must be pre-
mised however that it is a considerably younger car than
Fig. 1. The panels at the posts were rather poorly con-
structed. ‘The seat ends have split away from them in
some places, and in others have cracked and gone to pieces
in a way that is not at all complimentary to the manufact-
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well be imagined. Itmay be taken for granted that from the
time it left the shop until the day it went on to the side
track the only attention the canvas received was at un-
certain intervals a coat of paint. The letter board parted
from the post and was reinforced at a later date by a piece
of iron nailed around the corner. As this iron went out-
side of the upper moulding, it probably

FIG. 2.—OLD OPEN CAR.

urer. Their weakness had something to do with the
racking of the roof.

Fig. 3 is a box car from another manufacturer. The
body has held its shape fairly well, although the posts
have sprung outward at the top, giving it the appearance
of having more than its proper camber. The roof lias
gone down, even the trussed trolley board being unable to
save it. Here we come to one of tlie peculiar features of
monitor roof building. There was no lack of strength in
the timbers or carlins to hold up the trolley. It was sim-
ply impossible in the old fashioned method of construction
to make the joints at the angles in the carlins strong
enough to stand the strain. ‘To-day we put in iron carlins

answered not only the purpose intended,
but the other more destructive one of
conducting the drip down along the post
to the inside of the car.

How severe the service was may be
judged from the fact that the paint has
gone almost all over the panels down to
the bare wood. In this car there were
many decayed posts, and the plate was
broken in several places. Several errors
were committed in the design of this car
which helped to the destruction, the roof
especially being weak and the arrange-
ment of the ventilators such as to give
a fewer number of posts on the side of
the raised room than was desirable.

The cars in Figs. 2 and 3 are a most
marked contrast in their condition to that
of Fig. 1, which is in a remarkably good
state of preservation and at the time it was
condemned could without much difficulty
have been repaired and made to do good
service for many years longer.

@

Changes in Station and Track Construction in
New York.

The cable winding drums in both of the main power
stations of the Third Avenue Railway Company, New
York, which were originally cast solid and pressed on
their shafts, have had to be renewed recently, owing to
the breaking of rims and spokes from shrinkage strains.
Split drums with the hubs bolted to the shafts have been
substituted and these so far stand up to the work with no
signs of failure. These refiewals have been necessary

after a little more than two years and a

half of service. It is thought that the
cause of the failure of the drums was as
noted, for the reason that the maximum
horse power transmitted was not exces-
sive, being in the Sixty-fifth Street station
about 1000 h. p. and in the Bayard Street
station about 500 h. p. A change has also
been made in the tension apparatus of the
Sixty-fifth Street station. Formerly the
tension weights were suspended in wells,
now steel towers have been substituted.
These are thirty-seven feet high and are
placed in pairs on each side of the building.
The tail ropes of the tension carriages are

FIG. 3.—OLD MONITOR ROOF BOX CAR.

sometimes at every post. Most builders forget the true
use of the iron, and act as though they depended on the
iron to support the roof. The roof is amply strong to sup-
port itself under much greater loads than ever come upon
it, provided the four angles could be made stiff; that is,
the angles at the top and bottom of the monitor sides.
Many builders bear this in mind, and so dispose their iron
in relation to the woodwork as to strengthen these points
to the utmost. This strength gained, there need be no
further anxiety in regard to the ability of the roof to stand
up to its work.

The covering of this car was perhaps as bad as could

led out at right angles to the rims and
pass over sheaves at the top of the towers
and under traveling sheaves attached to the
weights. ‘This arrangement gives a long
and free travel for the weights and the
latter are always accessible for inspection
and the changing of plates.

RAIL, JOINTS.

Light has also been thrown on the rail joint question
by the operation of the lines controlled by the Third Ave-
nue Company.

In the construction of the Tenth Avenue and 125th
Street lintes, the former of which was put in operation in
1885, and the latter in 1886, a seventy-eight pound, 5%
in., center bearing girder rail was employed, and the joints
were supported on the yokes. It was observed however
after a time that there was considerable wear between the
base of the rail and the yokes, causing low joints; hence,
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whet the line on Third Avenue was designed it was de-
cided to suspend the joints, and the line was so con-
structed and the opposite rails laid with broken joints.
The rail employed was an eighty pound, seven inch, grooved
girder, and the joints were united by heavy six-bolt fish-
plates and nut lock washers. Now, after a service of 224
years, the joints have gone down to an alarming extent,
while opposite each joint, or rather a few inches in ad-
vance, the rails are brightened and dented by the reaction
of the opposite wheel, thus inducing a hammer blow in
the middle of each rail as well as at the ends. T'he cost
for repairs in this case is augmented by the construction of
the paving, which between the rails consists of granite
blocks grouted with Portland cement,while that outside the
rails is grouted with gravel and asphalt. Repairs can be
made by renewing or tightening up the fishplates, while
in the case of suspended joints, shims can be employed to
help sustain the load. The company contemplates the
employment of tlie Falk cast weld joint in future repairs.

Sonie idea of the service imposed on the rail joints of
this line can be formed wheun it is remembered that during
the greater portion of the day cars are run on forty seconds
headway, every other run being a two car train, so that
ten wheels pass, or ten blows are dealt to a joint every
forty seconds, or fifteen per minute.

\ 4

The Growth of Eleetric Railways in Southern
New England.

In certain respects the states of Massachusetts, Rhode
Island and Conmnecticut have been most favorably situated
for the installation and rapid extension of electric railways.
In the early days of electric railroading tliey were close to
the homes of the two principal railway equipment com-
panies and where capital could easily be secured for elec-
trical enterprises; moreover, the territory is for tlie most
part populous and prosperous. On the other hand,there were
certain conditions which militated against a rapid growth of
electric roads. The steam railroads were strong finan-
cially, the fares cliarged on them were low, being almost
universally two cents a mile on the trunk lines, and at
first sight it seemed that comparatively little new territory
remained to be developed. Again, in Connecticut, the
work of equipment by electricity was delayed for several
years, owing to political causes which produced a deadlock
between the Legislature and Governor and prevented the
passage of the necessary ordinances.

The accompanying tables, showing statistics of steam
and street railways in the three states for the year ending
June 30,1895, were compiled from official sources, and pre-
sent very interesting information upon the relative extent
and amount of traffic carried by the different systems in
the three states. As will be seen, the number of passen-
gers on the electric roads was from two to six times that
carried on the steam roads. The gross receipts given for

STATISTICS OF STEAM ROADS IN MASSACHUSETTS, RHODE ISLAND
AND CONNECTICUT.

Mass. | R. 1. CONN.

Number of miles operated *.... 7.980 | 480 1,719
No. of passenger cars operated 1,839 192 8o1

Passengers carried .. 55, 387 525 5,254,287 18,621,732
Passengers carried, per C’iplta 25 15 24
Gross receipts, frelc’ht and passenger $34,858,035 $3,982,261 $14,519,259

* Measured as single track.

the steam railways include those derived from both pas-
senger and freight traffic, as the two could not be sepa-
rated in all cases. As given in their reports, the number
of cars operated, passengers carried aud gross receipts of
the steam railways located in two or more states are given
in fofo and are not separated according to the different
states. The figures given in the table represent these
totals divided for each state in proportion to the number
of niiles of track operated in each. All the stregt rail-
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ways in Connecticut and Rhode Island, and all but sixty-
two miles in Massachusetts, are operated by electric power.

The construction of electric roads in the thiree states
hias been on the whole on most conservative lines. In Con-
necticut, the statutes covering the coustruction of new elec-
tric railways are particularly stringent. No street railway
can be built between one town and another on public high-
wdays so as to parallel any other street railway or steam
railroad, until it shall have proved in a hearing before a

STATISTICS OF STREET RAILWAYS IN MASSACHUSETTS, RHODFE

ISLAND anp CONNECTICUT,

MaAsS. R. 1. CONN
Number of miles operated 1,087 143 317
Number of ears operated.. 4,426 636 896
Passengers carried = 259,794,308 32, 618 473 38,037,474
Passengers carried, per capita.. 112 | 50
GT0SS TECCIPLSissessssssnssonsssassasss £r 624,281 $2,232,051

$13,246,372

judge of the Superior Court that public convenience and
necessity require its construction. This is intended to pre-
vent a paralleling of an existing road which would prove
disastrous for both old and mew enterprise. Freight trans-
portation is prohibited except under special permission and
under such regulations as may be prescribed from time to
time by the Superior Court. ‘The issue of bonds in excess
of fifty per cent of the actual cost of coustruction and equip-
ment of such a line is also prohibited. The actual cost
must be certified to under oath by the president and treas-
urer of the company and a civil engineer approved by the
comptroller of the state.

In Massachusetts any proposed issue of bonds by a
street railway company must first be submitted for the ap-
proval of the Railroad Commissioners of the state with an
explicit declaration of the purposes of the issue, and unless
the commissioners consider it for the best interests of the
road and according to statute, permission is refused.

The construction of electric roads has necessarily had
a marked effect on the business of the large steam railroad
companies. The short distance travel on the latter has
shown a marked falling off during the past year and two
years, and that this has not been due to the general busi-
ness depression is evinced by the fact that the long distance
travel was larger during the past year than in 1894; that is,
with a total decrease in number of passengers carried, there
has been a total increase in passenger mileage. In the steam
railroad traffic in and out of Boston alone, this decrease in
number of passengers amounted to 750,000 and the falling
off in this travel in and out of Boston, as compared with
1893, the high-water year in traffic and revenue, was more
thau 4,565,000. For the ten years ending with 1893 there .
had been, on the other hand, an average annual increase of
nearly 2,500,000 in the number of passengers by railroads
to and from Boston.

The question for the steam railroads of whether it is
possible to recover sonie of the short distance travel, and if
so, the best way of accomplishing this result, isan important
one. Would the electric equipment of its lines for passen-
ger transportation, or in any event for local passenger traf-
fic, help to secure this?

The following are the principal considerations which
induce a selection between routes of travel between differ-
ent places: comfort of cars, speed, frequency of service,
rate of fare and length of time required to reach the start-
ing point at one end and to go from the stopping point at
the other end of the journey to the point desired. So far
as the first two counsiderations are concerned the advan-
tages are now with the steam railroad company. In rate
of fare it is possible that with considerable traffic it would
be as chéap to operate with steam as with electricity. In
the fifth and last consideration the railroad company oper-
ating over its own right of way cannot expect to compete
with the street railway which occupies the highway. The
question of frequency of service then alone remains, and this
is one largely of amount of traffic. If the latter is in such
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amount as to warrant the freqnent runuing of steam trains
at short intervals, little will be gained by the application
of electricity. That is, if there are enough passengers to
fill three or four-car trains runniug on a headway of from
ten to fifteen minutes or oftener, but little more suburban
travel would probably be gained by single electric cars at
more frequent intervals. If however the traffic will only
warrant the operation of trains at long intervals, say,
once an hour, there would be a distinct traffic advantage
in operating single electrical cars at more frequent
intervals.

This seems to have been the line of reasoning followed
by the managers of tlie New York, New Haven & Hartford
Railroad Company, wlhose engineers are now looking very
carefully into the subject of the third rail system of trans-
mitting the current to the cars. The experiments on the
Nantasket Beach line are familiar to the readers of the
STREET RAILWAY JOURNAL, and after a test of certain
improvements which are proposed on this line, the New
Canaan line, extending from Stamford to New Canaan, a
distance of some seven miles, will probably be also equipped
with the system.

The land transportation between Boston and New
York is now, and has been for a long time a monopoly of
the New York, New Haven & Hartford Railroad (Com-
pany, and during the early history of electric railway con-
struction the possibility of the completion of a parallel line
between these two large cities was the subject of a great deal
of thought and discussion. All plans for such a parallel line
have been strenuously fought by the steam railroad system,
which to make its position stronger finally secured control
of the electric railway systems in Stamford and Meriden,
Conn. As will be seen from the accompanying map, any par-
allel electric line designed to operate between the cities of
Boston and New York and secure any considerable amount
of local traffic must almost of necessity pass through these
two cities, so thatin the ownership of these lines the steam
railroad company has materially strengthened its position.
It is also rumored that the company controls oneor two
other properties between New York and Boston.

That portion of the map showing the electric lines in
Massachusetts is a reproduction on a small scale of a large
niap drawn to the scale of 2.9 miles to the inch, by R. H.
Derrah, assistant to the president of the West End Street
Railway of Boston. Mr. Derraly, who kindly consented to
the reproduction of his map on the scale given spent a
great deal of time in the preparation of his large map, and
all the different lines are drawn upon it with great detail
and care. ‘The map given shows the lines as built the first
part of this year.

As yet the traffic of the electric roads has been confined
almost entirely to short distance travel ‘The two cities
furthest separated which are connected by electric railway
are Hopedale, Mass., southwest of Milford, and New-
buryport, Mass. A person traveling from one place to the
other would have to make a circuitous route through Boston,
Lowell and Lawence. The method of making such a trip,
time required and lines used are shown in the accompany-
ing table, for the data in which we are also indebted to Mr.
Derrah.

Name of Street Railway b "] Time
Towns. = =
ompany.

Company 2 i h. | ni.
Hopedale to Natick............. South Middlesex St. Ry. Co..... 18 $0.25 1| 40
Natick to Wellesley Hills....Wellesley & Boston St. Ry. Co 4 5 [ i Va6

Wellesley Hills to West|Natick Cochxtuate St. Ry.
NEWLON..eeeeeerueeenenraronsennens Co.. | S G o 20
West Newton to Newton..., Newton St Ry Co 3 05 |wenas 21
Newton to Boston.............. |West End St. Ry. Co.. %] IO [.eeee: 53
Boston to Malden... West End sSt. Ry. Co.. 64 05 |eeee 49
Malden to Melrose |Lynn & Boston R. R. Co. 3 05 12

. ‘Wakefield & Stoneham § Ve
Co. Al 05 |s5054] 30

Readmg to Billerica Centre. Readmg & Lowell Qt Ry. Co..| 13

Billerica Centre to Lowell Lowell & Suburban St. Ry.Co.| 6 .10 {eses 145

Lowell to Haverhill.. ..|[Lowell, Lawrence & Hav erhlll\

St. Ry, Co

Haverhill to SalisburyBeach|Haverhill & Amesbury St. Ry.|

() i ot n e e e

Melrose to Reading..
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Running Notches of Series Parallel Controllers
Compared.

By S. L. FosTER.

At the present time when so much engineering skill
is being devoted to the problems of making the evaporation
per pound of coal in boilers a maximum, the consumption
of steam per horse power in engines a minimum, the effi-
ciency of generators at all loads the greatest possible, and
the sum of the interest on the copper feeders plus the cost
of the power wasted in transmission the least possible, it is
well not to overlook the economies in the cause of produc-
ing this carefully tended power. The cars whose propnl-
sion requires the production of this power are often so sit-
uated with relation to the power house that ome horse
power wasted or one horse power saved on them means two
horse power more or two horse power less to be produced
at the power house. This being the case, it is important
to make the amount of power used by each cara minimum.

In the course of improvement, the General Electric
Company has recently brought out the G. L. 1ooo motor
of slightly larger capacity than the G. E. 80co. With the
production of this new motor, which is likely to become
that company’s standard street railway motor, a new con-
troller has been furnished in which the use of the shunted
field for running points is abandoned. ‘This controller can
be safely taken as the latest improvement in controllers
and a few data on the superseded K type may not be
amiss, as showing how out of several ways of using this
controller there is often one most economical way for a
given speed.

‘When the old controller came out first, the directions
accompanying it specified four of the notches as ‘‘ running’’
notches as distinct from the other three which were to be
used only as starting or transmission notches. The run-
ning notches were notch 3—motors in series, full field—
notch 4—motors in series, shunted field—mnotch 6—motors
in multiple, full field—notch 7—motors in multiple, shunted
field. Nothing was said about the relative expenditure of
power or the economy at these four notches, and the matter
has been discussed considerably by car house men and
motormen with very little satisfactory result. ‘¢ Instruc-
tions for motormen’ have been published from time to
time by various street railway companies, and almost in-
variably notch 4 has been recommended as an ‘‘ economi-
cal”’ or ‘‘efficient’’ notch for long continuous running.

The current diverted from the field windings by the
shunt around them seemed to necessarily involve a positive
loss of energy, and logically it seemed unreasonable that
it was equally ‘‘economical’’ or ‘‘efficient”’ to run with
shunted field as with full field. The following data were
collected in San Francisco for the purpose of clearing this
matter up and at the same time rendering the relative con-
dition of affairs at the different notches intelligible to the
average motorman. ‘The results seem to conclusively
prove that the shunted field with motors in series is suit-
able only as a travsition notch, and for continuous running
is the least economical of all so-called ‘‘ running ’’ notches.

These data render clear the relative absorption of
power and relative speeds at different notches and combina-
tions, and show, as could be anticipated from theory, that
the motors in multiple with full field is the best method of
running the car. They show the motorman that he can
run his car more economically by avoiding as much as
possible the use of the shunted field for continuous run-
ning, especially when the motors are in series, but they
still leave the excuse open for him, that he can not *‘ make
his time *’ except by using the shunted field notches. In
this case time tables may require some changes.

These figures are not based on theory, nor are they
claimed to cover all cases. They show the state of affairs
that existed with an 8}% ton, single truck car equipped
with two G. E. 800 motors and propelled over a dead level
roadway built of seventy pound, center bearing rail, en-
tirely free of low joints and dirt of all kinds.

The speed to be used usually depends on local condi-
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tions. The headway is governed by the traffic met with.
The point sought to be brought out in this article is that,
in the case of ordinary speeds that can be obtained by
either of several combinations of notches on the K con-
troller, there is a great difference in the amounts of power
required—or what is the same, the coal burned—between
these various combinations for the same speed.

All street railways differ in such features as cars,
motors, line voltages, rails, cost of labor, cost of power,
etc., and it behooves each one to investigate for itself as to
whether the cost per car mile can be reduced or not.

Only three instruments are required—an ammeter, a
voltmeter, and a stop watch—and the possible saving in
power per car mile is from two to ten per cent as a return
for the intelligent use of the information gained. Two
per cent may seem trifling, but it assumes a very respect-
able figure when 200 cars are considered, each making
50,000 car miles annually.

For the purpose of this test a stretch of electric track
along the sea wall in San Francisco, that was absolutely
level and comparatively free of wagon traffic, was selected.
The poles were numbered and the distance between poles
carefully measured. The readings taken were amperes,
volts and feet per second for the four running notches—
3, 4, 6 and 7. 'The same crew, readers, car, weather load
and acceleration were used throughout the tests. In all
cases the car was brought up to the speed that the notch
under test would produce and kept there for 200 ft. before
any readings were taken. The length of the course was
200 ft. and all readings subject to the slightest suspicion
were rejected. The voltage varied during the tests, as all
street railway voltage does, but not excessively, the maxi-
mum being 520, the minimum 475 and the average of all
readings 500 exactly. Weston instruments and a split
second stop watch were used.

After collecting the data on the four running notches
mentioned and deducting from them the results to be ex-
plained later, various simple combinations of these notches
were considered. ‘The table following shows the variation
in speed and in power absorbed.

I. II. I11. 1v. V. VI

3 all the way .61 - I 1.
e 814 1.334 1.131 2:34 5.06
g h?}f tl‘l‘e ML } 8865  1.45 1.229  1.801  3.48
: o box 1.639 1.285 1.95  3.86
g :: :: j: [ .9885 1.620 1.294 1.87 3.66
g :: ‘i :: L' Loz 1.806 1,354 1.95 3.86
6 all the way 1.163 1.9 1.46 1.69 3-23
7 ¢ 1.39 2.27 1.58 1.79 3.46

In column I are given the notches used, as for exam-
ple, ‘‘notch 3all the way,”’ *‘ 3 half the way and 6 half the
way,”’ etc.

In column I are given the kilowatt hours per mile of
continuous run.

In column III are given the comparative kilowatt hours
per mile run, using that required at notch 3 as unity.

In column IV the comparative speeds attained are
given, using that at notch 3 as unity.

In column V are given those powers of the speed, the
kilowatt hours per mile run are, as for instance, at
notch 4 the kilowatt hours per mile run—or the power—
increase as the 2.34ths power of the speed, etc.

In column VI, to render clearer by exaggeration the
meaning of the figures in column V, are given those multi-
ples of the kilowatt liours per mile used at notch 3 that
would be expected at the notch or combination of notches
indicated, if the speed were to continue to increase at the
same rate that it now does until the notch 3 speed is
doubled, as for instance, in order, by using notch 4 all
the way, to double the speed prevailing at notch 3, 5.06
times as many kilowatt hours per mile would be required,
etc. Of course, theoretical considerations of oversaturated
fields, etc., are omitted in getting the figures of column V1.

This table shows that in order to get the greatest accel-
eration per kilowatt hour expended, the car should be run
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at notch 6 all the way. Next in point of economy comes
the use of notch 7.all the way; then notch 3 half the way
and notch 6 half the way, and notch 4 half the way and
notch 6 half the way. The combinations of notch 3 and
notch 7 and notch 4 and notch 7, showing no difference
in the first two decimal places, come next with the use of
notch 4 all the way as the least economical method of all.

The gist of these data and deductions is—for work on
the level :

If slow speed is allowable, run on notch 3, as the
slower the speed the less the power absorbed. But see
later on ¢‘ coasting.”’

If high speed is required, use notch 6 or 7—preferably
6—continuously, as they are the most efficient notches.

If intermediate speeds are necessary, use notch 4 as
little as possible, as it is the least efficient of the running
notches.

Attention should be called to the difference between
the terms ‘‘car mile’’ and ‘‘ mile of continuous run.”” In
ordinary city work during not over half of the running time
is the car running under a ‘‘ running >’ notch. The other
half of the trip is occupied by starting and coasting. ‘The
figures just given are for ‘‘ mile of continuous run.”” What
the figures per ¢ car mile’’ would be would depend-largely
on the motorman and the frequency of stopping.

A single truck car in city service usually runs 130
miles a day, and costs, depending on the price of fuel, from
$1 to $3.50 per day for power to propel it. Now if it can
be shown that by using notch 3 and notch 6 instead of
notch 4 and notch 6 a saving of 11% per cent in power can
be effected with a loss of but five per cent in speed, the aver-
age superintendent should consider the subject worth
investigating, especially as fuel constitutes from sixty to
eighty per cent of the power house expense. If the run-
ning time is so fast now or the lay-over at the termini so
short that it is impossible to allow of a reduction of five
per cent in the speed, a saving may still be possible, for, as
a general rule, it is found that if the running time is made
now by a combination of notches containing a shunted
field notch and, by changing timing points, can be made
by a combination not containing such a notch, it will be
accomplished for less power.

A consideration of the following three sample cases
bears out the above statement. The number of these
cases might be increased, but these three seemed to suffi-
ciently point out the idea aimed at. It may be well to
state here that the object of the motorman should be to
just make schedule time and no more. ‘That rushing over
the route on notch 6 or 7 and then laying over a long time
at the terminus is wasteful can be seen by inspecting the
preceding table where it is seen that, in going a mile at
notch 6, ninety per cent more power is required than when
traversing the same course at notch 3.

These figures mean that the same time as is made on
the level by using notch 4 for the whole distance run can
be made by using notch 3 for seventy per cent of the dis-
tance and notch 6 for thirty per cent of the distance with
nearly 6 per cent less power.

The use of notch 4 for half the distance and notch 6
for half the distance is a very usual combination. The
same average speed can be made in three other ways. By
one a saving of 2 per cent is made and by the others,
involving the use of shunted field, a loss is incurred. The
use of notch 4 and notch 7 is not frequent, but it serves as
a good example. Itis interesting to see how the more the
shunted field is avoided the greater the improvement is.

We thus see that the use of the shunted field with the
motors in series, while useful as a transition notch, and
convenient for short ruus is not as economical a notch for
long continuous runs as combinations of other notches.
It is similar to the case of the ‘‘loop’’ on roads having
heavy grades. The ‘‘loop’’ was an ingenious, effective
and safe way to increase the speed on the level. It was
abused by many motormen however by being used on
grades, and when it was found impossible to prevent this
abuse, the ‘‘loop’’ connection was cut off the rheostat al-
together. So with the shunted field method for accelera-
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tion; it is an excellent device when used with judgment,
but is liable to abuse in the hands of ignorant or carelcss
men, and in the absence of a sure means of preventing this
abuse, it lias been abandoned.

The comparative value of full field and shunted field
notclies was obtained by another means—that of the port-
able recording wattmeter, as a check on the preceding fig-
ures. This test was made on three different lines and
was conducted as follows: for a continuous week embrac-
ing about rooo car miles of run, the motorman was in-

DIFFERENT METHODS COMPARKED FOR SAME SPEED
ON THE LEVEL.

Proportion | 1y
Noteh: of diétaxlce et p,er Ifeet per Saving. Loss
used. mile second. % %
7 ’
4 100 814 A [ A
g Zég .768 17 5.65
|
é ‘ gg } .988 TG4 L ol o o ANEEEE R
g gig .966 19.47 223 .. ...
8.
;;’ 21? 1.008 rgd7 s lle s : = & 2.02
63.
‘7‘ 325 1.025 IO47 k. - ok 3.74
‘.7‘ gg } 1.102 20.36
; g?i 1.089 20.36 LI8 e wiw s o
.8
é 1 géz 1.052 20.36 4530 IS - R
|
g | ;;g 1.037 20.36 G e e 4 s
|

structed to use notch 3 and notch 6 only, avoiding notches
4 and 7 for continuous rumning. During the following
week the method of handling the car was reversed. The
results all pointed the same way. In one the exclusive
use of notches 3 and 6 showed a saving of 124 per cent, in
another a saving of 234 per cent and in the third a saving
of 9.3 per cent over the more or less exclusive use of
notches 4 and 7.

A simple and interesting experiment is to take two
stop watches and ride over a line with a motorman who
usually confines himself to notch 4 and notch 6. Note the
proportion of the current-taking time each notch occupies
and figure from this and the data in the first table given,
or a similar one, the average speed. Then, using the same
table, calculate how the same speed could be produced by
using notch 3 and notch 6 and the saving in power real-
ized. Several trips on practically level lines furnished the
following results:

PRESENT METHOD. POSSIBLE METHOD.
Saving.
Proportion Proportion %
Notch. used. Notch. used.
% %
6 64.5 6 74.7 i
4 35-5 3 25.3 ’
6 19.5 6 42.5
4 80.5 3 57.5 4.21
6 45. 6 60.7
4 55. 3 39:3 2o
6 63.6 6 74. | 7
4 36.4 3 26. )

The figures in the table were based on work done on
the level, whereas most ‘‘level’’ railroad lines contain
some slight grades. The saving calculated would thus fail
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of being exact. Tt can easily be seen however that the re-
sults will be fairly accurate, and in case they all point
the same way sliould encourage further investigation by
means of the portable wattieter.

During these tests the question was asked, Which is
the nmiore economical method of handling a car on a long
level line with slight grades—using slow speed notches
continuously where timing points seem to require tliem, or
working the speed up to notch 6 and then throwing the
current off, letting the car coast until the speed has dropped
to about uotch 3 speed, working up again, coasting and so
on? ‘The latter method was decided the better as notch 6
is the most economical notch, and a method whereby all
the acceleration of the car was gained under notch 6 must
be the best. ‘T'o settle it more definitely three trips were
taken ou each car and the ‘‘ coaster’”’ was found to make
the same time, over the same course, for respectively 19,
12.5and 14 per cent less powcer than the man using notches
3 and 4 for long stretches. These results are certainly sur-
prising and combined with the results set forth in the article
published in the June, 1896, number of the Journalon ‘‘As-
cending Grades by FKlectric Force,”” where notch 6 was
shown to be the most economical of power on grades, they
show the importance of laying out timiug points or running
times so as to allow of the use of notch 6 as much as pos-
sible.

@ > G

Electric Heaters of To-day.

The present season being the one in which the
thoughts of street railway managers naturally turn to the
question of the heating of their cars, some particulars upon
the present status of electric heaters may not be without
interest. While more expensive as producers of heat than
stoves, the advantages in the line of compactness, greater
ease of operation and reduced liability of fire, more than
counterbalance, in the opinion of many street railway
nanagers, the greater expense. Asa result the number of
railways operating electric heaters has increased during
the past two years, as has the number of manufacturers, so
that now there are many types of heaters on the market.

Most of these are familiar to readers of the STREET
RAILWAY JOURNAL, but as certain changes have been

FIG.

1.—SECTION OF AMERICAN HEATER,

made during the year in a number of types, some of the
improved forms are illustrated herewith.

A view with the case removed, of the heater of the
American Electric Heating Corporation is shown in Fig. 1.
The coils are fastened to a terminal insulator at either end
and are supported throughout their entire length by an
asbestos cord placed inside, drawn taut and fastened on
the terminal insulators, permitting of adjacent turns of the
coil being placed quite close to each other without fear of
accidental contact. In the event of a possible break from
any cause the coil is held firmly in place, and no short cir-
cuit or similar trouble can develop. The frame is made of
light steel, and steel studs support the porcelain insulators
which carry the coils. ‘The metal from which the wire is
drawn is a special grade of steel which does not change its
resistance with use.

The heaters can either be fastened to the floor under
the seats, as shown in Fig. 2, or in side seat cars, placed
with their fronts flush with the riser under the seat, as in
Fig. 3. The advantages claimed for this latter are briefly as
follows: it has a small radiating surface at the back under-
neath the seats, where whatever heat is dissipated is prac-
tically lost. It is twelve pounds lighter per leater than
any other of this class made; making a difference of from
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fifty to one hundred pounds per car according to the
number of heaters placed in the car. It is capable of three
gradations of heat. The coils are disposed of behind the
grid or lattice work of the heater, in such a manner as to
get the maximum effect of radiant heat.

A new detail of construction enables all heaters to be
in service at the same time, with three different adjust-
ments of heat, distributing the heat uniformly throughout
the entire length of each heater case regardless of the total
amount being supplied. The heaters are usually made to
use three, five or eight amperes as may be required by the

r P
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lining and the back casing, preventing the loss of heat
under the car seat. ‘There are over 50,000 of these coils
in use, some of which have been in service for four years,
and the Consolidated Car Heating Company claims that
none of them has ever burned out in regular use.

Figs. 6, 7 and 8 show a different type of heater manu-
factured by the H. W. Johns Manufacturing Company.
The construction of these heaters is radically different
from that just described. The resistance wires are com-
pletely covered with asbestos thread, and are then woven
into a mat or cloth, the warp of which consists of asbestos

FIGS. 2 AND 3.—AMERICAN HEATERS,

weather. The arrangement of the heating coils is such
that the principal radiation is from the front surface, i. e.,
towards the center of the car when placed along the sides,
a more efficient method than when both sides of the case
may be come equally lieated. When three divisions of heat
only are required they can be secured with a pair of
single switches or a combination switch.

The heaters of the Consolidated Car Heating Com-
pany are illustrated in Figs. 4 and 5. A coiled wire is
used as a resistance as in each of the other types of heater
mentioned, but the heater differs radically from those de-
scribed, in thc method of supporting the wire. ‘This isac-
complished by first winding the wire in the form of a coil,
aud theu winding the coil so formed in a spiral path around
a porcelain rod, where it rests in grooves made es-
pecially for it. In this way, the coils being separated for
their entire length, there is no danger of a possible short cir-
cuiting, while the form presents about as compact a method
of construction as could well be devised. Another advant-
age claimed for this form of heater is that the wire coil
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cords. The mat, or ‘‘ Electrotherm,’’ thus formed is then
thoroughly impregnated with a special insulating varnish
baked in at high temperature, and is attached to a backing
of asbestos millboard, similarly prepared, the completed
heater being enclosed in an ornamental perforated steel
casing, japanned or otherwise decorated, as illustrated in
the sectional view. Hardened asbestos washers, or knobs,
which will not crack or split under pressure, or a blow, are
utilized to separate the heater from the panel below the
seat to which it is attached. Two binding posts, mounted
on heatproof insulation, are provided at each end of the
heater for the electrical connections. The usual lengths
of the heaters are thirty three inches and thirty-seven
inches, the width in each case being nine inches. The
heaters are very thin and unobtrusive, being only 74 in.

i VA r?/;sawaﬂwnn
FIGS. 4 AND 5.—FORMS OF CONSOLIDATED HEATER.

cannot vibrate with the jarring of the heater, and the
danger of crystallization of the wire from the heat and
jarring is thus removed. Another evident advantage
of this construction lies in the fact that the coil of wire
can be easily removed from its supports and replaced, with-
out interfering with the other parts of the heater.

The form shown in ¥ig. 3 is that which is used when
the heater is placed behind the riser. ‘This heater is pro-
vided with a circulating air space between the insulated

FIGS. 6, 7 AND 8.—JOHNS HEATER AND SWITCH.

thick; they are light in weight and have no projections
which may injure clothing, and occupy no valuable space.

The protection from direct contact with the atmos-
phere afforded the resistance wire by the airtight envel-
ope is claimed to be a valuable feature, in that oxidation,
either in the form of rust from condensation, dampness or
scaling from overheating, is practically impossible. Vi-
bration, and consequent crystallization from this cause, is
also prevented by the weaving of the wires in a compact
mat; and short circuits and the cutting out of resistance
by reason of the wires coming in contact with each other,
are obviated. Another advantage gained by the mat form
of heater, is the ability to create a high resistance, if re-
quired, with a great length of comparatively fine iron wire,
and to provide an extraordinarily large radiating surface
for the heat generated. As the heaters are screwed to the
faces of the panels, no cutting or mutilation of the car is
necessary. '

The operation of the heaters is controlled by the
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“H. W. J.” patented knife switch, which is positive in
action, and substantially constructed, with ample space for
breaking the arc in a 500 volt circuit, as shown in the
illustration. To meet the changing conditions of the
weather, the switch provides for three degrees of regula-
tion. With the standard equipment of twelve heaters to
an eighteen foot car, the intensities of the current are about
three, five and eight amperes when the switch is at the
positions 1, 2 and 3 respectively.

In the design of the Gold electric heater, the princi-
pal object sought lias been to utilize the electrical energy
consumed to the best advantage, by having the resistance
coils so placed that all of the cold air entering the heater
at the bottom is thoroughly cut up and divided into the
minutest particles by the hot resistance wires. This is
based upon the theory that to most thoroughly heat cold
air, it must first be separated into small portions, and this
principle in the Gold heater has been carried to its fullest
extent. The Gold Company has several different styles of
heaters, all of which however are constructed on the same
principle as outlined above, different patterns of heaters
having been gotten up to suit the various kinds of cars
which have been equipped. Considerable attention has
also been given to securing handsome designs for the
heater casings.

The resistance coils of the Gold heater are usually of
14 ins. diameter and generally three coils high, one placed
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FIG. 9.—VIEW SHOWING SECTION—GOLD HEATER.

directly above the other in a horizontal position, as shown
inthe engraving (Fig. 9). These coils are held securely in
position by slight grooves in the solid and specially pre-
pared enamel plates, so that in the improbable event of a
wire breaking, it would be impossible for it to leave its
original position, thereby avoiding any short circuit or
burning of wires or fuses. It is self-evident however that

FIG.

10.—CASING—GOLD HEATER.

there can be no strain or tension put upon the wires of the
resistance coils when they are placed in position. The re-
sistance wire is of special composition to provide against
oxidation.

With the Gold eleciric heater three gradations of heat
are obtainable by means of an especially constructed switch,
the different degrees being shown by points on a dial below
the handle. The regulation takes place in each individual
heater, no heaters being cut out; for instance, the heaters
are wired and so connected that when the switch is turned
to point No. 1, the electrical current is passing through
the upper one of the three horizontal coils in each heater;
when the switch is turned to point No. 2, the current is
passing through the lower two coils iu each heater, and
when the switch is turned to point No. 3, the current
passes through all three coils of the heaters. The advan-
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tages claimed for this form of construction are that it sup-
plies a uniform heat through the entire length of the car
body on both sides, cach lheater furnishing its equal share.

Fig. 11 shows the new upright electric heater of the
Dorner &  Dutton
Manufacturing Com-
pany. ‘The company
;also manufactures a
——heater which can be
fastened to the side
of the car or seats
without cutting or de-
facing them. This
heater differs radi-
cally from any here-

o tofore described in
o 2 that there are mno
L wires in it.  The re-

FIG. 11.——DORNER & DUTTON HEATER. sistance is a powder-
ed compound incased
in tough earthenware tubes which present a large heat-
ing surface to the air. Tle company claiws that this re-
sistance will not burn out, and will outlast the lifetime of
a car.

Another type of heater is that manufactured by the
National Electrical Manufacturing Company. The chief
feature of this heater is that the wires carrying the current
are concealed in a white enameled plate casing. The
latter is corrugated and provided with openings between
the corrugations to admit of a circulation of air through
the heater. One advantage claimed for this form is that
as the wires are concealed they are therefore not subject to
atmospheric changes, caunot become corroded, are imper-
vious to water, and cannot break and ground the heater.
The wires are also not subjected to mechanical strain either
from expansion or contraction or from tension in winding.
As it takes the heater over thirty minutes to cool after the
current is turned off, the wire is practically under a process
of annealing during that period and is therefore not apt to
become brittle.

The Ohio Brass Company, manufacturer of the War-
ner electric heater, is contemplating some changes in the
design and detail construction of the heater. These have
not yet been settled upon, so that the form of the heater
which will be put on the market by this company cannot
be illustrated in this issue.

The Whittingham Electric Car Heating Company has
made no changein the construction of its heating apparatus
since last year. The form employed last year gave entire
satisfaction to the companies who used it.

et B —

Tur Norwalk Street Railway Company has adopted
the commendable plan of keeping in reserve about as many
motors and cars as are required in the daily operation of
the line. In this way, except on special occasions, only
half, or less than half, of the cars are in use at one time, al-
lowing plenty of time for the inspection of those in the car
house. All necessary repairs can be made in the day time,
and, as a result, the general manager states that the line
has been very free from accidents to its equipment. The
method involves a considerably greater first outlay, but, it
is claimed, is much more economical in the long run.

—_—— ¢+ O > EEe—————————

THE Bridgeport Traction Company is obtaining excel-
lent results with the Reagen water tube grate. With an
increasing number of cars the number of boilers in regular
use has been cut down from eight to four, showing a
doubled capacity. With from fifty to eighty-five cars in
operation, the power station, which is a condensing one,
burns from 29o to 300 tons a month of coal.

—_——— e e—

TrE Norwalk Tramway Company is installing a 270
k. w. General Electric generator, direct connected to a
McIntosh & Seymour tandem compound engine. “The

company is also laying a considerable amount of sixty foot
T rail.
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New Vacuum Pump for Elevated Railway
Service.

A unique piece of apparatus in air brake practice is the twin-
cylinder vacuum pump designed and built by the Standard Air-
Brake Company for the electric locomotive equipped by the Electric
Storage Battery Company, of Philadelphia, for the Manhattan Fle-
vated Railroad Company, New York. The pump is built on the
general lines of the well known Standard double acting type. A
vacuum pump having been specified, the Standard Company could
not follow its usual practice, but had to furnish entirely new designs.
Its success was shown in the preliminary shop trials, during which
the puinp was cut in and out automatlcally on one-quarter pound
variation of pressure, giving at the same time 28}; ins. of vacuum.

VACUUM PUMP FOR THE ELEVATED RAILWAY, NEW YORK.

This, on trial runs, equalled thie results obtained by the best con-
densing pumps on the market.

The cut shows the general design of the pump and method of
suspension. The pumpis swung on the inside axle of a bogie truck,
suspended by balance springs and is supported on the main bolster
frame of the truck. From the suction pipe lengths of hose connect
the automatic cut-outs on the ends of the cyhnder these cut-outs
being an integral part of the pumnp design, The pump is built in
lalves, one cylinder being attached to each half. The halves are
bolted together around the axle which carries the eccentric. The
eccentric casing is cut away so as to leave an aperture. This is
covered by removable brass shiields. The top shield carries a base
for necessary oil cups for the eccentric and side bearings. Ample
lubricating facilities are provided thereby.

Ou the turned locomotive axle a cast steel eccentric is securely
bolted. This is of ample face and bears directly upon the phosplior
bronze thrust-plates provided for each steel piston. The pistons are
held together by steel distance-rods shouldered at thrust-plate and
secured to pistons by bronze countersunk nuts, fitted with lock
screws, Suctionand discharge valves seating on hard composition are
turned out from single pieces of mild steel. These valves and fit-
tings are amply protected from grit and against the possibility of
getting jammed by the piston, in the event of breakage of minor
parts. The suction valve is fitted with a diaphragm arrangement
which is operated by the relief valve being lifted from its seat,
which holds the valve open or neutral when the vacuum reaches the
point at which tr1p is set.

The engineer's special valve is operated by the short handle
used in locomotive practice. The vacuum on entering the valve
first meets a soft composition-seated plunger. On raising this, by
throwing handle to one side, vacuum is admitted to chamber cast in
valve and travels from themnce to brake diaphragm. The reverse
movement of hand lever closes valve and a duplicate spring valve
(directly over the other) is forced from its seat and admits the at-
mosphere to chamber, thus killing the vacuum. The whole valve is
surmounted by vacuum gauge with double pressure vanes.
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In the construction of this twin-cylinder vacuum pump particu-
lar attention was paid to the interior workmanship so that the out-
fit might be long-lived, built of the best known materials, and that
it would work under the most adverse conditions, The cut shows
the pump after inspection and before mounting. Thistype of appa-
ratus admits of amiple vacuum for braking a train of several cars
and locomotive. The pipes and diaphragm of another company
(which depended entirely upon a steam ejector for vacuum) were not
discarded, but are used with the Standard outfit.

The Standard Air Brake Company, as has been seen, does not
depend upon steam for furnishing the vacuum, nor does it re-
quire any outside plant. Its system provides for using the locomo-
tive axle for the small amount of power required for braking. By
means of this new departure the company is able to furnish vacuum
brakes for any steam road changing to electric. Credit must cer-
tainly be given to the
Standard Air-Brake Comi-
pany for its untiring
efforts in the air brake
field.

Splicer for Soft
Drawn Copper
Wire.
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The feeder wire spli-
cer illustrated herewith
has been designed by the
Ohio Brass Company to
‘afford a practical means
of making a quick, cheap
and effective splice in
feeder wires, The splicer
is in two pieces, each a
duplicate of the other,
except that one is slotted
to allow solder to be
poured through it. These
pieces dovetail together
when in position, being
held by two nuts threaded externally on their ends. The inside
diameter of tlie central portion of the splicer is somewhat larger
than the wire, which permits of a sufficient quantity of solder being
placed there to make a perfect electrical and mechanical connec-
tion. The extremities of the splicer are tapered and slightly cor-
rugated on the inside, and when clanped on to the abutting ends of
the wire by threading the nuts into place securely hold them: in
position. It can be used as a permanent or temporary connector
equally well with solid and stranded conductors.

The splicer used with hard drawn wire differs but slightly in
construction from that used with soft drawn wire. The greater ten-
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SPLICER FOR COPPER WIRE.

sile strength of the fornier requires a stronger method of splicing it, -

and to accomplish this the wires are headed on their ends before
being placed in the splicer. For this purpose a riveting tool is em-
ployed, which, in connection with an ordinary hammer makes the
operation a qmek and easy one. The inside of the splicer is so made
that the heads seat themselves against a shoulder in it, which ar-
rangement, together with the solder used, makes a Jomt the full
tensile strength of the wire itself.

@

THE City Council has granted a franchise to the Glen Oaks
& Prospect Heights Railway Company (Peoria, Il ) to build and op-
erate its lines on certain streets of Peoria, Work is to be begun
within sixty days and the road completed within one year from
time of beginning. Among those interested are Monroe Sieberling
and Fred. Patee, of Peoria, and William E. Avery, of Detroit, Mich.
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Feedwater Heater, Purifier, Filter

and Oil Separator.

Combined

The Cookson feedwater heater illustrated herewith is of the
open type and is put on the market by the Bates Machine Company.
Tle general construction of the heater may be seen from the section
(Fig. 2). The exhaust
steam may be connected at
either exhaust opening and
the oilin thie exhaust steaun
is separated immediately
from it on entering the
heater. As two separators
are provided, one at either
exhaust opening, it matters
not through whiclh opening
the exhaust is admitted;
except that the oil outlet
pipe should be placed on
the side opposite the ex-
haust inlet,an opening being
made for that purpose.

The steam, after being
relieved of the oil, passes
around either side of the oil
separating plate where it is
expanded and then passes
up through one large tube
and discharges in the direc-
tion of the other tube;
passes down same into an-
other expansion chamber;
it then passes around either ,
side of the oil separating
plate where all moisture in
the exhaust steam is sepa:
rated on the same principle
that the oil is separated on entering the lieater and then discharges
to the atmosphere or heating system. On the top of the tubes is
placed a pan which prevents the sprayfof water from passing down
them.

The water is admitted at the top of the heater from the side
through the inlet valve and discliarges into a receiver or spray box.
The water overflowing this spray box falls through the steam and is
thoroughly heated. It will be noticed that the force of the exhaust
steam 1s not brought in direct contact with spray of water; therefore
it is impossible to carry water out with it. The water spraying from

FIG. 1.—IMPROVED HEATER.
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The filter is of large proportion and is preferably filted with Iéx-
celsior shavings. The supply of water to the lieater is regutated auto-
matically by a float, which at all times maintains a uniforin water
level. An overflow pipe is placed on the inside of the upper
chamber; and in the event of an overflow, discharges into the ex-
haust chamber and is drained out through the oil outlet.

All chiambers are provided with nianholes or handholes, making
the heater very accessible for cleaning. The suction flange is
placed at the back of the heater. Al flanges are removable.

The exhaust chanmber, or the center section of the heater, is al-

- ways of cast iron made in omne picce, in which the oil separating

plates and hollow partition are formed. As this chamber i1s made in
one piece and of cast iron, it cannot leak, is not affected by expansion
or contraction, and tliere is no breaking off of oil plates secured by
bolts: in fact, it is so constructed that it will last one hundred years,
and the balance of the lieater, with ordinary care, a lifetime.

<@

Trolley Appliances for Figure 8 Wire.

The figure 8 trolley wire, though of recent origin, has already
founnd favor with many of the leading electrical engineers engaged
in railway construction, as its adoption by some of the largest sys-
tems recently installed conclusively proves. Its selection made
new requirements in the design of the construction material neces-
sary to suspend it in position, as its peculiar and novel shape would
not permit employing those devices which had been used heretofore
without making radical changes in their forin and detailed construc-
tion. Two of the principal factors whicl had to be considered in
this connection, were the increased weight of the trolley wire, and
the application of the various devices, so that the contacting surface
of the wire would present a free and uninterrupted passage for the
trolley wheel.

To fill these conditions the Ohio Brass Company, of Mansfield,
0., has placed on the market a full line of improved designs of trol-
ley wire devices for use with this style of wire, and has already
equipped a number of roads which use figure 8 trolley wire for their
overhead construction.

> —

Painting Trolley Poles.

A new method of painting trolley poles is employed by the
Union Traction & Electric Company, of Providence, R. I. The ap-
paratus, which was invented by H. A. French, foreman painter of the
company, has been used to paint over one thousand poles on the
line. It is said to reduce the time for painting a pole one-half, and
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FIG. 2.—SECTION OF HEATER.

the top of the heater coundenses the steam, forming a vacuum which
draws the required amount to heat the water, the air having been
driven out by the exhaust at the time of starting. The water, after
having been thoroughly heated in direct contact with the steam,
passes into the hollow partition that divides the two exhaust cham-
bers, where itis further heated by having steam constantly on both
sides of it, entering same at the back of the partition and discharg-
ing at the front end into the filter:

St.Ry.Journal
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FIGS. 1 AND 2,—SECTION OF POLE PAINTING WAGON AND METHOD OF USING.

the obstruction of the highway is lessened to a corresponding
extent.

A platform is mounted on wheels, and on the platform at one
side is a ladder supported on removable pins at the lower ends, which
are held between brackets. The ladder is made double by putting a
stick in the middle to support tLe rounds which are long enough to
reach both sides of a post at the same time. Fach outside bar of the
ladder has a brace rod near its upper end, and the rods are held at
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their lower ends between brackets on the other side of the platform,
the bars being flattened at the lower ends to allow holes for remov-
able pins that pass through the brackets and the bars.

The supports for the painters consist of four knee brackets,
which are held, two on each side of the ladder, at the proper height
from the ground and each other to so divide the space to be painted
that a person standing on the ground can paint to the first bracket,
and the man on that bracket can paint to the upper bracket and one
on the last can paint nearly to the top of the pole with his brush.
These knee brackets are on rentovable pins passing through the end
just below the angle and the side bar of the ladder, and the lower
leg of each bracket is secured to the bar with a similar pin to hold
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Improved Variety Saw.

The variety saw with table manufactured by the Egan Company
for ripping, cross cutting, grooving, etc., is illustrated herewith.
The machine being all iron and steel, the great variety of work it
can be adapted to, and the precision and accuracy with which it can
be handled, the convenience for adjustinent, and the strength and
durability of all its parts, stamp it as a standard machine for ripping,
cross cutting beveling, cropping, grooving, mitering, etc. The ma-
chine is self contained, the frame being a cored pedestal supporting
the table and carrying the countershaft.

FIG. 3 —PAINTING TOWER LOWERED.

the upper leg of the bracket out horizontally, and a narrow platform
is secured to it for the painter to stand on,

When in use the apparatus with the ladder erect and the knee
brackets in position, is drawn with the wheels just outside the curb-
stone in front of a pole. Then the brackets are raised and the pins
inserted. Two of three men go up the ladder to the top platform,
one on each side of the pole, and paint above that platform; then
they descend to the tower platform and paint the space between the
two platforms, and during this time the third man will have the
post painted from the ground up to the first platform. After remov-
ing the pins to allow the bracket to drop down to avoid hitting the
post the apparatus is driven to the next pole. If tree limbs should
obstruct the way the ladder can be let down to any angle required,
and raised after passing the obstruction,

The large box in front is used as a receptacle for paints, brushes,
ete,
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New Protected Rail Bond.

The accompanying engravings show a new type of rail bond
brought out by the Forest City Electric Company, and designed to
be placed under the channel plate. It can also be used under the
base of the rail, if preferred. It is of flattened copper wires, with
the ends cast welded into copper terminals and drop forged to size

FIG.

1.—PROTECTED BOND.

and finish. The terminals are large in area to give plenty of contact
with the rail, and the construction of the bond allows it to be flex-
ible to vibrations and yielding to contraction or expansion.

The bond can be either secured to the rails by hand riveting or
pressed by use of the clainp shown in Fig. 2. The bond is first forced
through the hole. A small point on the end of the clamp screw is then
placed into a depression in the base of the terminal and the screw is
turned up tightly again, making a connection similar, it is claimed,
to a weld.

A g

. THE new Bristol Tramways electric line of Bristol, England,
is growing in popularity and the increased traffic has compelled an
increase in the equipment;

VARIETY SAW.

The table is of cast iron, well ribbed and braced, and can be set
plumb, at right angles with the saw, or adjusted to any bevel up to
45 degs. The table is raised and lowered in planed, gibbed ways,
with adjustment for wear. The mandrel is of best cast steel, and
runs in self oiling boxes. The fences can be used on either side of
saw, giving the operator every advantage and convenience, espec-
ially when using the table on a bevel. This point will be appreci-
ated by a practical sawyer.

A fourteen inch saw is generally used and runs at 3000 r. p. m.
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New Fender.
The Shields patent automatic fender is clearly shown in the

accompanying cut. Both the lower and upright platforms are
niade of spring steel. Ordinarily the lower platform runs about

2% ins. to 3 ims.

above the rails. It1s = — |
arranged to work auto- -+ ZAill)
matically by a chain Ve 7
inside of a rubber tube Z
which is attached to )

each end of the lower
platform,

and runs
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FIG. 2.—CLAMP. NEW FENDER.

through two push rods connected with this platform. Any object
striking the cord pushes the rods, and these release two triggers
which causes the platform to drop upon the rails and to thus scoop
up the object. The car bumper and coupling are covered by the
upper platform, thus protecting the person from injury from this
source, should he fall upon the fender. This fender is the inven-
tion of D. P. Shields.

It is reported that the Nunnery Hill Inclined Plane Railway,
Pittsburgh, Pa., which has not been used for some time, will be re-
built and operated in connection with the lines of the Federal Street
& Pleasant Valley Railway Company. The estimated cost of
rebuilding is about $30,000.
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Manufacture of Armature Coils at Schencectady.

One of the most important economical questions confronting
street railway managers is the ease witli which repairs may be made
to damaged motor armatures. Up to quite recently any repair to
the winding of an armature has been a task involving more than
considerable trouble, as well as tlie enforced idleness of the armature
a disproportionate length of time. The advantagestherefore of hav-
ing motor armatures so wound that damaged coils can easily be re-
moved and perfect coils substituted were so patent that the General
Electric Comipany early adopted the Fickemeyer system of wind-
ing for the armatures on all its different types of street railway
niotors,

At its works at Schenectady an entire department is given over
to the manufacture of these coils, and some idea of the size of this
department may be gathered from the fact that its daily capacity is
about 7000 completed coils and it is worked full time. The illus-
trations show some of the different sections of the department, and

FIG. 1.—ARMATURE AND COIL.

FIG. 3.—TAPING MACHINE.

the progress in the manufacture of the coil from the plain wire
through the insulating, taping, dipping and drying sections from
the last of which the finished coil goes to the armature winder.

The winding of the Fickemeyer armature consists of a series of
exaetly similar insulated coils, eachh with a long aud a short side
lying upon the armature face, and with the portions on the ends of
the core so formed that when the adjacent coils cross each other a
space intervenes between the underlying portion of one coil and the
overlying portion of the other. In addition to the facility of repair
afforded by this winding, a uniform resistance in the several cir-
cuits, great economy in space and a more perfect insulation are
possible. And these qualities have become recognized as essential
in a successful railway motor armature, So much is this the case
that over 2,250,000 of these armature coils are now in use on General
Electric motors.

Compressed Air Motors in New York.

During the last month the three compressed air motor cars
manufactured by the Rome Locomotive Works have been received
by the Third Avenue Railroad Company and have been put in oper-
ation on the 125th Street line of that company. The car bodies were
built by the Brooklyn & New York Railway Supply Company. The
cars have not been in operation long enough yet to determine the
question of economy.

The compressed air cars for the Lenox Avenue line of the Metro-
politan Street Railway Company have uot yet been received from
the works at Worcester, Mass.
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Increased Use of Eleetric Power Transmission.

The increase in the use of electricity is none the less rapid be-
To gauge the progress attention should
not so much be directed to the fields of electric lighting and clectric
railways, as to that of electric power, a field which is now steadily
repaying the arduous culture bestowed upon it during the past four
years.

We have secured from the General Electric Company’s Power
and Mining Department some figures whicl illustrate not ounly the
growth in the use of electric power, but also its economy and effi-
clency. These figures are represented in the unfluctuating horse
power instead of in dollars. The former on account of the fluctuation
in prices, offers a standard gauge. The figures take cognizance of
electric power apparatus only.

1893
18,762

1892 1894 1895
13,719 42,379 46,727

In 1896 the missionary work of the past four years began to
come to rapid fruition. From Jan. 1 to July 31, the total horse
power of the apparatus amounted to over 48,000 h.p. During the
same period, in 1895, the aggregate orders amounted to 25,737 h.p.
Trom Aug 1 to Aug. 18, the total amount of power apparatus ordered
during 1896, was increased to the respectable figure of 62,161 hi.p.

OB,

FIG. 4 —DRYING ROOM.

Such a showing in face of the universal dullness in business
everywhere is remarkable, and perhaps emphasizes the fact that
during hard times the truest economy is the use of apparatus which
costs least to operate.

e ¢ @ >

Rails Wanted in Australia.

J. H. Young, minister of Public Works for the Colony of
New South Wales, Australia, has requested bids for the manufacture
of 150,000 tons of steel rails and other permanent way materials for
use on the lines in that colony. These supplies are to be manufact-
ured in New South Wales, and from iron ore, coke, coal, or other
fuel raised in the colony. The delivery of rails is to be extended
over a period of ten years and is to be at the rate of 15,000 tous per
annum. Full specifications of the rails desired are supplied by the
Board of Public Works, at Sydney, or can be seen at the office of
the STREET RAILWAY JOURNAL. The rails are to be of the T
type, of about sixty and eighty pounds to the yard, from thirty to
forty feet in length, as required, and of special composition.

P
. @

THE officers of tlie Consolidated Street Railway Company, of
Grand Rapids, Mich., in connection with certain religious societies,
have been devoting considerable attention recently t6 the comforts of
their employes, particularly in the line of establishing reading rooms
in the different car houses. A number of periodicals have been sub-
scribed for to be sent to each of the car liouses, aud the employes’
quarters have been made as comfortable and attractive as possible.
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The St. Louis Convention.

In order that those intending to be present at the Street Rail-
way Convention, in St. Louis, next month may be fully informed
as to all the details of the Convention so far arranged, the following
review is made of the announcements which have been given out from
time to time by the different committees together with the latest
reports obtained by the STREET RAILWAY JOURNAL’S special repre-
sentatives at St. Louis and this montli’s official announcements by
the Secretary and Committee on Exhibits,

The date for the Convention is October 20 to 23. Special trains
will be run from Chicago, New York, Philadelphia and Boston.
The only detailed announcement so far made by the railroad com-
panies is that a special train will leave Boston at 10:30 A.M. and
New York at 1:50 P.M., on Sunday, October 18, and will run over
the Boston & Albany, New York Central, LLake Shore & Michigan
Southern and ‘¢ Big Four »’ systems to St. Louis, at rates of one and
one-third fare for the round trip. This train will arrive at St. Louis
at 6:56 Monday evening.

The Convention headquarters will be the Southern Hotel. A
large number of applications for roowms have already been made and
delegates should make sure that hotel accommodation is secured
several weeks in advance of the Convention as they might otherwise
find it difflcult to get comfortable rooms at any of the first-class
hotels, since the city’s various hostelries are sure to be heavily
taxed.

The Association mectings will be held in one section of the
great Convention Hall, at which the Republican and Populist Na-
tional Conventions have been held, while another large section will
be devoted to the exhibits. This hall is within several blocks of the
Southern Hotel and is reached by a number of street railway lines.

The delegates will be afforded the courtesies of the street cars
all over the city during the Convention.

The following announcemient is made of the names of the manu-
facturers who have already applied for space.

NAME.
General Elcectric Co., Motors, etc.

AMOUNT SPACE.
. 2000 Sq 1"t

Walker Co., Motors, etc. . 500
Johnson (.o Rails, I‘rovi and Switches . 1200 =
Win. \Vharton Jisey & Lo Rails, Frogs and Switches .

Paige Iron \VorLs Rails, I‘rows and Switches . 400 ‘e
Mark Ry. Equipment Co., Track Fastenings . 240 st
Dilworth-Porter & Co., Track Fastenings 100 4
W. W. Doty & Co., Track Fastenings . 200 o
George Stever, Track Fastenings 150 -
Heine Safety Boiler Co., Boilers . 500 “
Stirling Co., Boilers . .
Consolidated E'ectric Purifier Lo Removi 1ng Scale . 100 ¢
J: G. Brill Co., Cars, etc . e . 1100 e
American Car Lo Cars, etc, . 1200 ‘

Brooklyn & New York Ry. Hl.lp' Co Rv Supplles etc. 1600 £

Pcckham Motor Truck & Wheel Co., Trucks, etc . 750 .
Taylor Electric Truck Co., Trucks, etc .

Graham Equipmest Co., Trucks etc .

Diamond Truck & Car Gear Co., Trucks, etc . 500 i
D. C. Sweet, Trucks, etc . : 200 ‘e
Lonsolldated Car Fender Con benders etc 300 o
Devlin Street Car Brake Co., ‘Brakes . 100 ¢
Standard Air-Brake Co., Brakes . 200 i
Dr. Given Campbell, Brakes . . 100 ¢
Titzgerald-Van Dorn Co., Automatic Drawbar 144 i
The TroJan Button Fastener Co. , Sand Boxes . 100 ‘e
Scarritt Furniture Co., Car Seats . 8oo ‘o
Woven Wire Mattress Co., Car Seats . . 100 A
Brussells Tapestry Co., Car Shades . . 200 L
E. T. Burrowes Co., Car Shades . 150 £
St. Louis Register Co., Registers . 200 i
International Register Co., Registers . 100 H
Bundy Manufacturing Co., Registers . 100 ‘
Meaker Manufacturing Lo Registers . . 200 ¢
American Electric Heatmo Corpor Electric Heaters . 200 ¢
Gold Street Car Heating Lo Electric Heaters . 100 .

Consolidated Car Heating Co Electric Heaters . . . . 320 sk
The Safety Car Heatmg & nghtmg Co., Elec. Heaters 200 c
Adams & Westlake Co., Lamps, etc. . .. . . 100 3
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NAME. AMOUNT SPACE.

Chas. G. Smith, Lamps, etc. . . . 100
Clarence Whitman & Co., Lamps, etc, 100 e
Central Electric Co., Electrical Supplies . 150 4
Central Union Brass Co., Electrical Supplies .

Western Electric Supply Co. , Electrical Supphes 150 -
Partridge Carbon Co., Electrical Supplies . 100 o
A. W. Morrell, Electrical Supplies . . . 100 -
Commercial Electric Supply Co., Electrical Supplles 400 o
Mica Insulator Co., Electrical Supphes . 100 &8
H. W. Johns Mfg. Co. ,Elec. Sup. and Overhead Material. 250 G
R. D. Nuttall & Co., Elec Sup. and Overhead waterial.
Leschen- MacComber-Whyte Co., Overhead Material . 100 ¢
Theodore Fletcher, Overhead Material . : 100 ¢
Creaghead Engmeerlng Co., Oveahead Material | 200 o
Munson Electric Conduit Co. ., Electric Conduits . 750 £
The Sargent Co., Brake Shoes . " 100 4
Missouri Car & I‘oundry Co., Brake Shoes . 100 s
Missouri Malleable Iron Co., Castings . 100 «
Shickle-Harrison & Howard Iron Co., Castmgs 200 -
National Lead Co., Paints . . . 100 y
Elliot Frog & Switch Co., Frogs, Swltches etc 200 ¢
Shultz Belting Co., Belts . . 200 £
Ready Rock Asphalt Roofing Co Roofs . 100 =
STREET RAILWAY JOURNAL, Publlcatlons 100 £
Street Railway Review, Publications . 300 =

The Committee on FExhibits and the secretary wish it an-
nounced that there is still considerable space available for exhibition
purposes, and that applications will be received up to October 1st,
or even later if thie space be not at that time fully assigned. The
price per square foot has been fixed at a very low figure and there is
plenty of room in the great Convention Hall for all who care to use
it. The papers to be read at the Convention have nearly all been
tf-in}shed and sent in to the Comniittee on Papers and are now as

ollows:

‘“Track and Track Joints: Construction, Maintenance and Bond-
ing ”’— M. K. Bowen, superintendent Chicago City, Railway Cou-
paiy.

““Trucks ’—Jno. N. Akarmaun, superintendent Worcester Con-
solidated Street Railway Company, Worcester Mass.

¢ How Can the Revenue of Street Railways be Increased,Taking
into Consideration the Collection of Fares, Method of Registry,
Transfers, Use of Tickets or Cash Fare and Attractions along the
Line of Road ”’— C. Densmore Wyman, general manager Milwaukee
Street Railway Company, Milwaukee, Wis.

‘“Modern Overhead Electric Construction ”’— B. Willard, gen-
eral superintendent New Orleans City & Iake Railroad (.ompany,
New Orleans, La.

‘“The Modern Power House ”’— Richard McCulloch, engineer
Citizens’ Railway Company, St. Louis, Mo.

‘“ Selection and Management of limployes” (to be discussed
at an executive session)—W. F. Kelly, general manager Columbus
Street Railway Company, Columbus, O.

The TLocal Committee has de51gned an exceedingly beautiful
solid silver button, which will be given to delegates and others in
attendance. Great pains will be taken this year to provide a wide
variety af entertainment for the delegates, particularly for the
ladies, and every effort will be made to make the visit to St. Louis,
of so many street railway men, from all over the country, long to be
remembered.

i rs

Convention of the New York State Street Rail-
way Association.

The next annual convention of the Street Railway Association
of the State of New York will be held at Hotel Bennett, Bingham-
ton, Tuesday, Sept. 8, at tenr o’clock A. M.

It is the intention of the association to make the meeting one of
especial benefit and importance. A feature of the programme will
be the reading of several papers upon subjects of every day impor-
tance to street railway men. All papers prepared and read before
the convention will be brief and concise, twelve minutes being the
limit of time allotted to each. It is also intended to make the ex-



SEPTEMBER, 1896.]

liibit of supplics, small models, etc., a prominent feature of the Con-
vention, and ample room will be provided (free of expense) for all
wlio desire to make a display.

The following are the topics selected for discussion:

Toints on financial organization.

Car mileage record; its advantages.

Imiprovements needed in electric niotors.

Suggestions for special track construction.

How can we increase travel, especially in smaller cities?

General track construction and tlte most approved niethod.

Is selling tickets at reduced rates an advantage or disadvantage?
. The maintenance of power station from an economical stand-

point.

A description of the ‘‘ Gorge Road’’ at Niagara Falls. (Al-
lotted ).

Street Railroads vs. Statc—Their relation to each other. (Al-
lotted).

How to keep car bodies clean? A plan for daily inspection and
care.

The use and abuse of transfers—Are they advantageous? (Al-

lotted. ) i

Fenders—Are they practicable? Their advantages and disad-
vantages.

Construction and maintenance of trucks and care of niotors.
(Allotted.)

Overhiead construction; maintenance of saimne, and suggestions
for new work.

How can we prevent accidents and increase the general effi-
ciency of employes?

The best method of and the advautages gained by rotating crews
and distribution of rumns,.

How to prevent collusion on the part of motormen and conduc-
tors to defraud the company ?

The relative advantages and disadvantages of single and double
trucks for interurban service.

Interurban electric roads—possibilities and advantages from a
financial standpoint. (Allotted.)

Can small electric roads be operated to advantage in conjunction
with small electric light conipanies ?

Report blanks, time sheets, etc., and their general usefulness to
the superintendent. Suggestions for forms.

The proper form of liability insurance.
itself to advantage by establishing a fund?

The daily inspection and care of car equipments.
complish the best results with the least expense.

The Daily Record-Book of conductors’ returns—its necessity and
advantages. Suggestions for headings.

The best method of promoting personal interest on the part of
the employes in the affairs of the company.

Signals and inter-communication with reference to maintenance
of schedule on single-track street railroads.

‘What is the proper and most efficient method of protecting a
street railroad company from dishonesty of employes?

Street Railway Legislation—How can it be met to best subserve
the interests of street railroad companies and the public?

_ Street Car Wheels—Should they be made heavier, to avert pos-
sibilities of accident? Is it possible to establish a standard ?

How shall we prevent pounding down of track joints? How
shall we remedy the evil when it exists, without replacing entire
track ?

The comparative advantages and disadvantages of operating
long or short cars. The extra expense and increased capacity con-
sidered.

Power from the trolley circuit. Is it practicable? Why do the
fire insurance companies object? What should be done to overcome
the objection?

Pleasure resorts and tlieir advantages to street railroads. Are
they profitable? How should they be conducted and maintained to
attract the largest number of people and secure permanency ?

Can cities of less than 15,000 inhabitants support a street rail-
road of moderate mileage, carefully and well built at present prices,
without over-capitalization of costs, owned and handled by local
parties? What measure of profit can be expected therefrom?

Can a company insure

How to ac-

At the last annual Convention of the Association a resolution
was introduced whereby supply men could be made associate mem-
bers of the Association, paying membership fees and dues, to assist
in defraying the expenses of the Association. After a thorough and
lengthy discussion, participated in by the supply men themselves, it
was considered wise and expedient not to adopt the resolution, but
the privilege of all conventions was extended to supply men, and
they were cordially invited to participate in the exercises and enter-
tainment provided, and the only outlay asked was an assessment of
#5 each to defray the expense of the banquet, which would entitle
the contributor to a ticket.

Aside from the banquet, which will be held at 8:30 p. M. at the
Hotel Bennett, the Binghammton Railroad Company has arranged an
excellent programme of entertainment, including a trolley ride to
the various points of local interest, and terminating with a ten-mile
ride to Union, with luncheon at the Casino, provided by the Bing-
hamton, Lestershire & Union Railroad Company. To these enter-
tainments all visitors, including representatives of supply houses,
are invited.
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of the Pennsylvania Street Rail-
way Association.

Convention

Preparations for the fiftlh annual mecting of the Pennsylvania
Street Railway Association, to be lield in Altoona, on Sept. 2
and 3 next, are completed; and judging from the number of re-
sponses by mentbers of the association and others intcrested in pro-
moting the general wclfare of local rapid transit, it will be the larg-
est convention yet held by the association. Thec programme will be
one of unusual interest to those gathering scientific and practical
knowledge upon the construction and operation of strect railways,
(to which the first day will be devoted ), while a series of entertain-
ments lias been provided for tlie second day, that will afford a pleas-
ant variation to tlie membersand visitors of the association.

The convention will be called on Wednesday, Sept. 2, at
11 A. M. sharp, in tlie ¢ Casino,” at Lakemont Park, Altoona, and
continue during thie day. There will be an address of welcome by
Hon. Martin Bell, and response by the president, Hou. B. F. Myers,
of the Wilkesbarre & Wyoming Valley I'raction Company. The
following papers will thien be read : * Long Distance and Heavy
Duty Electric Railways,”” by Mr. F. W, Darlington, electrical engi-

neer. ‘‘Comstruction and Maintenance of Electric Railway Tracks,”’
by Mr. Geo. H. Neilson. ‘‘Transfer Tickets,” by Mr. J. H. Sted-
man., The following topics are for general discussion: ¢ Street

39

Railway Law’’; ¢ Liability Insurance.” Onthe evening of Wednes-
day, the first day, a complimentary concert by the Altoona City
Band will be given to members and visitors of the association, at
TLakemont Park, by the Altoona & Logan Valley Electric Railway
Conipany. The second day will be devoted to an excursion over the
lines of the Altoona & Logan Valley Electric Railway Company, a
trip to ‘* Wopsononock,”” ending with a banquet at the Mountain
House, ‘‘ Cresson,’’ in the evening.

All entertainments are free, except the banquet, for which a nomi-
nal charge of #5 per plate will be made, to which all persons in at-
tendance upon the convention are most cordially invited, whetlier
members of the association or not. The Logan House, Altoona, will
be headquarters of the association.

— O

Annual Convention of the Massachusetts Street
Railway Association.

The annual meeting of the Massachusetts Street Railway Asso-
ciation was held Aug. 11, at Fall River, Mass. About one hundred
members of the association were present. They were met at tlie
railroad station by President Goff and other officers of the Globe
Street Railway Company and the Dartmouth & Westport Street
Railway Company. A trip was first taken in electric cars over the
lines of the Globe Street Railway Company, terminating with a clam-
bake at Lincoln Park. After a very enjoyable time the cars were
again boarded at three o’ clock and a trip was made to New Bedford
where the guests found a welcome at the Wamsutta Club where
theéf passed a very pleasant hour. A run to Fairhaven was then
made.

2 g

Important Electric Railway Contracts.

The Walker Company reports the sale of a large number of its
new trolleys and controllers to railway companies in all parts of
the country, and it is believed that both have proven to be inven-
tions of great importance and merit. It is, of course, well known to
STREET RAILWAY JOURNAL readers that the controller is one in
which no magnetic blowout is used, the circuit being broken instan-
taneously at thirty-two contact points on a special breaking cylinder
contained in the coutrollerbox. It is said that this method of pre-
venting destructive arcing in the controller is entirely efficacious
and without disastrous influences on the motor field coils and arma-
tures. The reports from the men using these controllers are entirely
satisfactory.

The trolleys are also doing good work and are meeting with
much favor from managers, owing to the fact that they are easily
kept in order and do not require any overhead switches, turnouts,
etc. It is claimed that the trolley does not infringe any patent
whatever, while it is itself covered by strong patents which will be
vigorously enforced should infringements be made.

The company has made a remarkable record during the last few
months in generator and motor sales, which have aggregated over
25,000 horse power. This in a time of extreme dullness and strin-
gency of money. Among these orders may be mentioned the fol-
lowing : Chicago City Railway Co., Chicago, Ill., six Soo k. w.
generators ; Englewood & Chicago Railroad Co., Chicago, Ill.,
tour 200 k. w. generators and twenty-three 50 h. p. motors ; Metro-
politan Street Railway Co., Kansas City, Mo., one 1200 k. w. gene-
rator ; New York & Brooklyn Bridge Railroad, New York, two
400 k. w generators ; The Albany Railway, Albany, N. Y., one Soo
k. w. generator ; Syracuse Rapid Transit Co., Syracuse, N. V., two
800 k. w. generators; Detroit Railway, Detroit, Mich. (extension
order), two 750 k. w. generators ; Los Angeles Street Railway Co.,
Los Angeles, Cal., one 8co k. w. generator ; London Street Railway
Co., London, Ont., one 400 k. w. generator ; Newcastle Electric Coy,
New Qastle, Pa., two 250 k. w. generators ; Pacific Power Co., San
Francisco, Cal., one 300 k. w. generator ; Albion Construction Co.,
Chicago, I1l., two 150 k. w. generators; Bamburn, Germany, two
100 k. w. generators ; Rapid Railway Co., Detroit, Mich. (exten-
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sion), one 400 k. w. generator and twenty-two 50 h. p. motors;
Brooklyn Heights Railroad Co.. Brooklyn, N. Y., eighty 35 h. p.
motors ; Union Railway Co., New York City, eight 25 h. p. motors ;
Albion Construction Co., Chicago, Ill., ten 50 h. p. motors ; Ham-
burg, Germany, ten 35 h. p. and twenty-four 25 h. p. motors;
Paris, France, eighteen 25 1. p. motors ; Rahway Electric Light &
Power Co., Rahway, N. J., ten 30 h. p. motors.

22 22

An Annual Clambake,

The annual clambake extended by that genial host Eugene T,
Phillips, of the American Electrical Works, to tlie American electri-
cal fraternity was celebrated Aug. 22. The day proved to be a fine
one although there were a few clouds in the morning, and about 250
guests were present to enjoy the good things prepared for them.
The visitors assembled at the Narragansett Hotel where they were
welcomed by the two Messrs. Phillips, Messrs. Sawyer, Remington
and Hathaway of the home office, and Messrs. Ackerman, Donohue
and Carroll of the company’s branch offices. The trip was made in
trolley cars to the Ponitham Club in Kast Providence wlere the feast
occurred.

The usual festivities were indulged in before the event of tlie
the day, after which the party was divided into the club dining
room where they found an elaborate banquet ready. The speeches
were unusually good, and the meeting broke up witha general opin-
ion that the eighteenth annual clambake had, exceeded any of
the preceding seventeen in success, if that were possible.

e —— < @ WE————————
Silver Lesson in Kingston, N. Y.

Mr. Peckham, of thie Peckham Motor Truck & Wheel Company,
is a strong believer in sound money, and took occasion last month
to give his employes in the Kingston factory an object lesson. Eacli
man found in his pay envelope at the end of the week one bright,
new Mexican dollar, together with a typewritten statement which
read as follows :

‘ Enclosed you will find a specinien of Bryan’s dollars, which are
now only worth fifty-one cents, according to the price of bullion; but
if Bryan is elected, these saumie dollars (worth fifty-one cents only)
will cost you their full face—one hundred cents each.”

The effect of this experiment has been to arouse an interest in
tlie money question in Kingston, which will lead to a careful searclt
for information, and itis to be hoped that a knowledge of the sub-
ject will be obtained whicli will bring out an intelligent vote in

November,
4 @ —

News Jtems.

Allegheny, Pa.—The following street railway compamnies have
been incorporated at Harrisburg: The FEvergreen Hamlet Street
Railway Company with a capital stock of $12,000: tlie South Avenue
Street Railway Company with a capital stock of $6000, and the
Bouquet Street Railway Company with a capital stock of $60c0.

Atlanta, Ga.—An ordinance has been introduced in the City
Council requiring street railway companies to equip their cars with
fenders.

Baltimore, Md.—The Baltimore & Ohio Railroad Company has
under contemplation the construction of an electric line on Fells
Street to be equipped with large electric motors for hauling freight
cars. J.T. Manning is chief engineer, and W. M. Green is general
manager of the company.

Batavia, N. Y.—Surveys for the Batavia Electric Railway have
been completed in the city, and the surveyors are now working on
the line to Horseshoe Lake. V. Pratt is president, and H. A. Sage
manager of construction of the company that will build the line.

Beaver, Pa.—Newspaper reports state that work on the lines of
thie South Side Railway Company, recently incorporated, will be
beguu on Aug. 31. The line will be run to Rock Spring, back from
the river, and the company will spend #30,000 on the resort, erecting
a summer hotel, a long chute to the river and making the park an
ideal picnic ground. Amiong the incorporators are J.J. Hoffman
and T. H. Javins, of Rochester, Pa.

Belleville, N. J.—At the next meeting of the Township Com
niittee application will be made by the Union Traction Company for
a franchise to extend its line through the town. H. G. Bell, of
Rutherford, N. J., is vice-president of the company.

Benton Harbor, Mich.—Rights of way for the Benton Harbor
& Eastern Electric Railway have been secured, surveys have been
made and the grades for the line have been established. The resi-
dents of Paw Paw will grant a bonus of §2000 to the company, and
the city of Decatur will also give sufficient aid to insure the con-
struction of the line. It is the intention of the company to build
the line as far as Paw Paw this season and extend it to Allegan in
1897.

Boston, Mass.—The West End Street Railway Company is
having 150 closed cars built to be put in operation in October. The
American Electric Heating Corporation is equipping the cars with
electric heaters.

Braddock, Pa.—The Braddock Electric Passenger Railway
Company will begin work at once on its extension over Bessemer
Terrace to Fast Pittsburgh.

STREET RAILWAY JOURNAL.
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. Brenham, Tex.—Abraham Harrison is the promoter of an elec-
tric railway in Brenham.

Bridgeport, Conn.—Tt is reported that N, H. Heft, Frank E.
Clark, Frank Miller and George E. Somers, of the New York, New
Haven & Hartford Railroad Company, are at the head of a company
to be incorporated soon to build an electric railway in Bridgeport
and vicinity.

Bristol, Pa.—G. S. W. Brubaker, of Lancaster, Pa., has been
awarded the contract for the extension of the Bristol & Ianghorne
Electric Railway. Work will be commenced soon.

Brockton, Mass.—The Brockton Street Railway Company has
awarded the contract for constructing the North Easton extension to
Soule, Dillingham & Company, of Boston, Mass.

Brunswick, Me.—I. C. Libby, of Waterville, Me., aud A. F. Ger-
ald, of Fairfield, Me., are the pronioters of an electric railway from
Brunswick to Topsham. Work will be begun at once and the line
is to be completed within a month.

~ Bucyrus, O.—The Toledo capitalists interested in the electric
line between Bucyrus and Galion have applied to the County Com-
missioners for a franchise.

Burlington, Vt.—It is reported that the Winooski & Burling-
ton Street Railway Company and the Military Post Street Railway
Company have been cousolidated and the two lines will be operated
under one management in future.

Chester, N. H.—The Derry & Chester Electric Railway is nearly

completed and will be in operation in a few weeks.
. Chesterville, W.-Va.—]. E. McDonald, of East Liverpool, O.,
is the promoter of an electric railway from Chesterville across the
Ohio River to East Liverpool, O. A steel bridge 2000 ft. long will
be built across the river. :

Chicago, I1l.—The Englewood & Chicago Electric Street Rail-
way is expected to be in operation by Oct. 1. ‘The cars will be run
by storage batteries.

IT is reported that the Chicago General Railway Company will
test the Hardie compressed air motor. It has just erected an air
compressing plant at a cost of $18,000.

Cincinnati, O.—The Cincinnati Street Railway Company is
planning to build a belt line in the city as soon as franchises can be
secured. The line will start at the Grand Central Depot and pass by
the Custom House, Court House, Music Hall and the new City Hall.

Cleveland, O.—The Cleveland, Painesville & Fastern Railroad
Company has filed a trust deed in favor of the Cleveland Trust Com-
pany, of Cleveland, and the State Trust Company, of New York. The
deed was given as security for $500,000 of improvement bonds.

Connellsville, Pa.—The Connellsville Suburban Railway Com-
pany has been incorporated to build electric railways in Connells-
ville and suburbs. The officers are: president, S. R. Slaymaker;
vice-president, Joseph Soisson; secretary and treasurer, Robt. W,
Soisson; chief engineer and superintendent, William Henderson;
directors, John D. Frisbie, John F. Soisson, Joseph Soisson, S. R.
Slaymaker, P. S. Newmeyer, Robt. W. Soisson and John F. Barry.
The City Council has granted rights of way and the engineers will
begin work at once.

Conway, Mass.—The Conway Electric Street Railway Com-
pany has awarded the contract for constructing its extension to
Hendrick, Taylor & Warner, of Northampton, Mass.

Delta, Pa.—Thomas McKenzie, of Baltimore; Charles A. Haw-
kins and Perry ]J. M. Heindel, of York, Pa.; John B. Gemmill, of

" -Stewartstown, Pa., and James McElwain, of Fawn Township, are

the promoters of an electric railway.-from Delta to Stewartstown
along the Maryland state line.

Elizabeth, N. J.—The Elizabeth & Rahway Traction Company
has secured rights of way through Linden.

Enfield, Conn.—It is reported that the Enfield & Longmeadow
Electric Railway Company will be reorganized with a capital stock
of $25,000.

Frederick, Md.—On the evening of Aug. 23, a trolley car on
the new line of the Frederick & Middletown Electric Railway Com-
pany while running down the Catocin Mountain got beyond the
control of the motorman and in rounding a curve upset and was
completely demolished. There were about 100 people on the car at
the time of the accident, forty of whom were injured.

Gloucester, Mass.—At a meeting of the directors of the
Gloucester, Essex & Beverly Street Railway Company, it was de-
cided to build an electric line between Ipswich and Rowley at once.
Rights of way in Rowley have been applied for.

Greenport, L. 1., N. Y.—Newspaper reports state that a com-
pany of capitalists will build an electric railway from Greenport to
Orient, a distance of eight miles. Road Commissioner E. W. Taber,
of Orient, is securing rights of way along the proposed route. The
estimated cost of the line is $150,000.

Hagerstown, Md.—The Hagerstown Railway Company has
completed its lines between Hagerstown and Williamsport ‘and cars
are now running on them.

Hamilton, Ont.—F. G. Beckett, the promoter of the Hamilton,
Chedoke & Ancaster Electric Railway, has secured the necessary
right of way, and steps will be taken at once to complete the organ-
ization of the company.

()
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Lorain, O.—Franchises and nearly all rights of way have been
granted for the lines of the Lorain & Cleveland Railroad Company
and construction work will be begun in about one montl. The
})ower house will be erected at Avon Point. Iistimates and plans
or the buildings and bridges are now heing made by the engineers.
(The estimated cost of the road is $200,000.) 8. H. Short is presi-
dent, and Barney Maliler general manager of the company.

Los Angeles, Cal.—The streect railway franchise applied for
by W. H. Workman is to be sold at public auction.

McKeesport, Pa.—The Versailles Traction Company may ex-
tend its lines across the Youghiogheny River and tlience up the
valley. A couple of bridges will be erected, one at Boston, aud the
otlier at Long Run in connection with the extension.

Marietta, O.—The Marietta Electric Company has elected the
following officers : president, A. I. Gracey; secretary, J. S. H. Tor-
ner; superintendent, R. J. m. Danley.

Milwaukee, Wis.—The Milwaukee & Waukesha Railway Coni-
pany expects to expend about $2,000,000 in building and equipping
its line from Milwaukee to Waukesha.

Minneapolis, Minn,—It is probable that tlhie Twin City Rapid
Transit Company will build a new double track line between Min-
neapolis and St. Paul next year, on wlich fast express cars will be
run.

Monroe, Mich.—The in'corporators of the Toledo, Monroe &
Detroit Traction Company are R. B. Thomas, J. A, Dawson, W, G,
Garduner, J. A. Stewart, W. L. Ifoyt and Chas. G. Watson, of Toledo.

Monterey, Cal.—A large elcctric power plant is being built at
the Little Sur River, twenty-four miles down the coast from Monte-
rey, and as soon as it is completed, the lines of the Monterey & I'a-
cific Grove Street Railway & Electric Power Company will be
equipped for the use of electricity to be transmitted from tle power
plant to monterey.

Monterey, Mex.—]. A. Robertson, an American capitalist of
Monterey, has purchased the street railways of Monterey in the in-
terests of New England men. Under the new management the
lines will be improved and equipped with electricity.

Montpelier, Vt.—The Consolidated Lighting Company has been
granted permission to build electric railways in Montpelier. C. P.
Pitkin is president of the company.

Montreal, Can.—William McKenzie, president of the Toronto
Railway Company, and James Ross, managing director of the Mon-
treal Street Railway Company, have leased the Birmingham Central
Tramways for twenty-one years at an annual rental of £5000. The
tramways, which comprise 432¢ miles of track and are operated by
horses, will be rebuilt and equipped with electricity.

Nassau, N. Y.—The Greenbush, Nassau & Niverville Electric
Railway Company has been incorporated.

Ogden, Utah.—It is reported that the Pioneer Electric Power
Company will huild an electric railway to Salt Lake City this fall,
in connection with its electric transmission line to be built from
Ogden to the same city.

Pittsburgh, Pa.—The Second Avenue Traction Company con-
templates extending its Walnut Street line up the Youghiogheny
Valley to Versailles. At present surveys are being made along the
proposed route.

Rochester, N. Y.—The Irondequoit & ILake Shore Electric
Railroad Company has decided to build from Summerville to Sodus
Point, a distance of six miles along the lake shore, instead of from
Windsor Beach to Sea Breeze and Forest Lawn. It is probable that
work on the road will be begun soon

St. Louis, Mo.—The County Court held a special session on
the 27th inst: for the purpose of considering a petition asking for a
franchise to construct an electric railway along the St. Charles Rock
road, from the city limits of St. Louis to St. Charles. Among the
prominent promoters of the enterprise are E. T. Thomas, Frank
Thompson, George W. Brown, Walter E. Post, J. E. Avery, J. E.
Avery, Sr., John H. Bobb and J. H. Chambers.

Seneca Falls, N. Y.—It is probable that work will be begun in
afew days on the lines of the Semeca County Railway Company.
John F. Dolan is the contractor.

Torrington, Conn.—J]. M. Murphy, inventor of a third rail
system of electric car propulsion, is the promoter of an electric rail-
way in Torrington and from Torrington to Litchfield, East Litch-
field, Harwinton, Unionville, Bantam Lake, Thomaston and Win-
sted. At Unionville the road will connect with the lines of the
Hartford Street Railway Company. The third rail system will be
used on all the lines. Mr. Murphy says that he has $100,000 pledged
to back the enterprise. He is about to apply for a charter.

Uniontown, Pa.—Reports state that the Chicago Construction
Company has been awarded the contract for constructing the exten-
sion of the lines of the Uniontown Street Railway Company to Fair-
chance, a distance of six miles.

Worcester, Mass.—All the stock of the Clinton & Worcester
Street Railway Company has been subscribed and a meeting will be
held soon to perfect the organization of the company. After the
company is formed, franchises will be applied for, and work will be
begun as soon as these are granted.
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Personals.

Mr. Walter W. Wheatley is appointed superintendent of the
southern division of the Brooklyn Heights Railroad Company, vice
Sheldon T. Bent, transferred.

Mr. J. S. Badger, of the General Electric Company, of New
York, has arrived at Brisbane, Australia, where he will superintend
the conversion of the liorse railways in that city to elcctric power.

Mr. F. D. Rounds has been appointed general superintendent
of the Metropolitan Street Railway Company of New York in ad-
dition to his present duties. J. W. Ritchie having resigned the po-
sition of assistant general manager, that office has been abolished.

Mr. Thomas H. McLean, on Aug. 18 assnmmed the manage-
ntent of the street railway systein of the City of Mexico, the property
having been turned over on that date to the English syndicate which
has recently purchased it. The official title of the company operat-
ing the lines, of which Mr. Mcl.can is president and general man-
ager, is ** Compania de T'errocarriles del Distrito Federal de Mexico.”’

Mr. H. H. Vreeland is planning a pleasant and well merited
vacation this fall—the first he has had during his three years’ man-
agement of the Metropolitan Street Railway Company. He will
leave New York withh his family on Sept. 8, in the private car of
T. F. Ryan, for a trip to the Pacific Coast, by way of Chicago, Kan-
sas City, Denver and the Yellowstone National Park. West of Chi-
cago, lie will go via the Atchison system and will visit many of the
points of interest, apart from the larger cities. After a brief stay in
San Francisco, J,os Angeles and other Californian places, he will re-
turn East, arriving about the middle of October. Mr. Vreeland states
that he will probably attend the St. Louis convention this fall.

Mr. Wm. A. House, who has recently been elected president of
the Baltimore Traction Company, is a railroad man by instinct and
training, having been, though only now thirty-six years of age, for
seventeen years engaged in railway work. He isa son of the late
Wni. A. House, of Baltimmore, who tor many years was a prominent
wholesale merchant in that city. Mr. House entered the employ of
the People’s Passenger Railway, of Baltimore, in 1879. Under
the strict surveillance of T. Edward Hambleton, who served as pres-
ident of the road almiost from its inauguration, Mr. House soon be-
came a valuable attaché of the company. In 1883 the People’s line
failed, and Mr. Hambleton was made receiver. A year later the
line was sold, and Mr. Hambleton was the purchaser. The company
was reorganized under the name of the People’s Railway Company,
and Mr. House was made general superintendent. This was his
first step where vent could be given to his tact in railroading, and
to this opportunity, and the support given him by Mr. Hambleton,
is due his elevation to the presidency of the Traction Company.
Under Mr. House’s management the system has been greatly ex-
tended and improved.

Mr. George E. Pratt, the well-known representative of the
Jackson & Sharp Company, of Wilmington, Del., will, on October
1, assume the management of the Hunt Air Brake Company, and
will make his headquarters in
Pittsburgh. Mr. Pratt has had a
long experience in railroad mat-
ters, commencing with the acquir-
ing of the practical knowledge
of the manufacture of railroad
machinery at the Taunton ILoco-
nmotive Works. He hasalsoserved
in the employ of the New York
& New England Railroad, Fitch-
burg Railroad, West Shore &
Chautauqua Iake Railroad, each
time accepting a position of more
responsibility. He was secretary
of the New England Railroad
Club, of Boston, for three years,
and was associated for a number
of years with the Master Car
Builders’ Association. After leav-
ing the service of operating rail-
roads he was associated with the
) Pullman Car Company as me-
chanical inspector. He has recently devoted his attention entirely
to street railway work, first with the Lamokin Car Works, and re-
cently with the Jackson & Sharp Company. He isa man of many
friends and a good hustler for business.
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Obituary.

GEORGE E. PRATT.

Mr. JoB ABBOTT, of Canton, O., president of the Young Lock
Nut Company, and one of the directors of the Wrought Iron Bridge
Company died last month. Mr. Abbott was born in 1845, and was
graduated from Harvard College in 1864. Hetook up the profession
of engineering, and turning his attention to bridge building became
connected with the Wrought Iron Bridge Company. Healso organ-
ized the Toronto Bridge Cowmpany, of Toronto, and the Dominion
Bridge Company, of Montreal.

MR. HENRY J. WINSER, of the Vernon Fare Register Con-
pany, died last month in New York. Mr. Winser acted as Consul
at Saxe-Coburg, Germany, fortwelve years. Ie was also at one tinte
managing editor of the New York Timesand afterwards of the
Mail and Express.
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Prominent New Jersey Managers.

The Consolidated Traction Company of New Jersey, whose ex-
tensive system was described last month, was not the creation of a
monient or of one man, but is the result of years of careful manage-
ment and a thorough study of the business conditions presented.
On this page are given the portraits of the five directors of the com-
pany who have given to its affairs the greatest amount of attention
and to whom, niore than to any others, the remarkable success of the
enterprise is due.

David Young, the second vice-president of the company and
active manager, has been most assiduous in his devotion to the in-
terests of the company,
whose affairs he con-
trols, and to his execu-
tive ability and ceaseless
care a large part of the
success of the company
must be attributed. Mr.
Young was born in
Scotland, May 6, 1849.
When four years of age
his parcnts moved to
Newark and he was ed-
ucated in Newark pub-
lic schools. He selected
civil engineering as his
profession and  first
studied under, then be-
came a partner,of W. L.
Thompson. This part-
nership was dissolved
and a new one formed
with  Harrison Van
Duyne, in 1872. In
18go this was dissolved
and in 1893 Mr. Young
entered the partncrship
of Young & Borrie. Ou June 1, 1893, he was elected general manager
of the Consolidated Traction Company. Mr. Young has taken an
active part in politics, was elected memnber of the Newark Council
in 1876, and served six years; was president of that body four years,
from 1878 to 1881 inclusive, and was member of the New Jersey
Tegislature in 1882 and 1883. He is personally very popular and
las a large number of friends.

E. F. C. Young, president of the Comnsolidated Traction Com-
pany, is one of the most prominent men in Jersey City. He was
born in Morris County, N. J., in 1835, and began his financial
career in 1852, as clerk in the Hudson County Bank. In 1865 he

DAVID YOUNG.

A. J. CASSATT.

was elected City Treasurer, which position he held for five years.
He was made cashier of the First National Bank in 1874 and in 1879
became president. In 1880 he was chosen as an elector on the Dem-
ocratic ticket, and cast his vote for General Hancock. In 1889 he
was appointed state railroad director, which position he has filled-
five years consecutively. Besides being a director in the Liberty
National Bank, of New York, he is identified as president with the
North River Bridge Company, the First National Bank, the New
Coaldale Coal Comipany, and many other business interests too
nuincrous to mention.

Mr. Young has twice been invited to become the candidate as
Senator for New Jersey, three times to become candidate for Gov-
ernor, and several times asked to stand for Congress, but has never
had time enough on his hands to admit of hin1 accepting. He is a
member of a large number of social clubs and other organizations.

._B. ]. Shanley, the well known contractor of Newark, may be
said to have been the originator of the Consolidated Traction Com-
pany and holds now one of the largest, if not the largest, interest in
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it. He was born in Newark in 1847, and comes of the sturdy Irish
stock which has done so much toward the development of this
country. He was educated in the schools of Newark and in Bryant
& Stratton’s Business College. His business qualifications and
remarkable ability in the management of men soon asserted them-
selves, and liis career as a contractor in railway work and for public
improvements has been most successful. In the former he has per-
formed a great deal of work for the Pennsylvania Railroad, the
most important of which were, perhaps, the elevation of the tracks
in Jersey City at a cost of $1,600,000 and at Elizabeth at a cost of
$500,000. He has also done a large amount of track laying and
bridge building for the Lehigh Valley Railroad, Erie Railroad,
Central Railroad of New Jersey, Delaware, Lackawanna & Western
Railroad, Philadelphia
& Reading Railroad,
etc. Asa paving con-
tractor he is well known
in Philadelphia, New-
ark, Jersey City, Eliza-
beth and other cities,
and has constructed
macadant and telford
roads in nearly every
county of New Jersey.
He has also built and
constructed large plants
for water companies in
different New Jersey
cities and towns and
has developed great
quarries on the Dela-
ware, Raritan, Passaic,
and Hackensack rivers.

Mr. Shanley is very
abstemious and is at the

o same time a fast friend,

B. J. SHANLEY. a good companion and

- popular among his ac-
quaintances.

A. J. Cassatt, another of the prominent directors of the com-
pany, was born in Pittsburgh in 1839. His father was for a number
of years closely identified with the financial and industrial interests
of western Peunsylvania and was the first Mayor of Allegheny City.
e afterwards removed to Fhiladelphia, where he established the
banking house of Lloyd, Cassatt & Company. The subject of our
sketch received an education in the schools of Pittsburgh, studied
abroad and was afterwards, in 1859, graduated from the Rensselaer
Polytechnic Institute, at Troy, N. Y., as a civil engineer. Mr.
Cassatt then entered the cmiploy of the Pennsylvania Railroad, first
in its engineering department, and in 1866 was appointed superin-

T

J. D. CRIMMINS.

tendent of motive power and machinery of the Philadelphia & Erie
Railroad which was owned by the Pennsylvania Railroad. In No-
vember, 1867, he was appointed to a like position in the latter com-
pany with headquarters at Altoona. In 1870, he succeded Dr.
Williams as general superintendent of the Pennsylvania Railroad
and in the following year was made general manager of all the Penn-
sylvania Railroad lines, an office of avhich he was the first incumbent.
His work in this department won him great fame, and established
his repntation for executive and administrative ability of a high
order. In 1874, Mr. Cassatt was advanced to the position of third
vice-president, and in 1880, upon the accession to the presidency of
Mr. Roberts, he became first vice-president of the company. In
1882, while still in the prime of life he voluntarily resigned this
office and retired to private life, his object being, to quote from his
letter of resignation, *‘ to have more time at his disposal than any
one occupying so responsible a position in railroad management
could command.’ The private interests of Mr. Cassatt are very
large. He is also well known through his connection with the
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American turf, and his Cliesterhrook Farm at Berwyn, Chester
County, is oue of the most celebrated breeding farms of the Fast.

J. D. Crinnnins, another director, is also prominent as a con-
tractor and railway man. 1Ile was born in New York on May 18,
1844, and gained his first steps in education in the public schools of
New York, until the age of fifteen, when he started 11 business help-
ing his tatller later he attended St. Francis Xavier’s College, and
at the age of elghteen was superintendent of his father’s large con-
tracting business. e soon showed his ability by cutting loose from
the old line of business and started out to miake independent con-
tracts. In this lie was emiuently successful and the firm of J. D. &
T. E. Crinunins has been prominently identified with all the largest
contracting works of the metropolis for a number of years. One of
the best known of its works are thie electric subways whicli it con-
structed thiroughout. The most extensive work undertaken by Mr.
Crimmins was the construction of the Broadway cable road which
is regarded as his greatest success, the work laving been accom-
plished in much less time than estimated by the engineers in
charge. ‘I'hrough this connection with street railway work Mr.
Criminins gradually became prominently identified with a number
of enterprises, and for several years was president of the Metropoli-
tan Street Railway Company, of New York,

H. M. Littell.

The announcement was made late last mounth that the services
of Mr. H. M. Littell, president of the Atlantic Avenue Railroad
Company of Brooklyn, had been secured by the Metropolitan Street
Rrilway Cowmpany, in the position of first vice-president and general
manager. This step was taken, as explained elsewhere in this issue,
in order to relieve Mr.
Vreeland from the oper-
ating responsibilities of
this great New York sys-
tem, and it may be said
of the new appointment
that Mr. Vreeland’s
knowledge of men has
been justified in his se-
lection of Mr. Littell for
this important position.
No man is better known
among street railway
maaagers than the pres-
ident of the American
Street Railway Associa-
tion. He has been con-
nected for many years
with street railway in-
terests,originally in 1874
with the Louisville City

Railway Company as

H. M. LITTELL. " clerk, starter, time-

keeper, track - foreman

and almost all other positions known to street railways. He then

went into the service of the Louisville & Nashville Railroad Com-
pany, finally reaching, in the steam railroad field, the position of
general freight and passenger agent with what is now known as the
Chicago, St. Paul & Kansas City Railroad Company. In the
meantime in 1883-8s, he filled the position of general manager of
the St. Paul City Railway Company. In 1888, he left the steam rail-
road field to take charge of the Cincinnati Inclined Plane Railroad,
which was changed from horses to electricity under his administra-
tion. In January, 1893, he was engaged by the Seligmans, of New
York, as president of the New Orleans City & Lake Railroad Com-
pany, the Crescent City Railroad Company and general manager of
the New Orleans Traction Company, all in the city of New Orleans.
During the next twoyears the work of equipping this system (oper-
ating 120 miles of horse railroad) by electricity was carried on under
his supermtendence After its completion in June, 1892, he was
made president and general manager of the Atlantic Avenue Rail-
road Company, of Brooklyn, in which the Seligmans were also
largely interested. He operated this property for six or eight months
until its lease to the Nassau Electric Railroad Company, of Brooklyn,
which took place in the present year, since which time le has been
winding up certain real estate and other business of the Atlantic
Avenue Company. Mr. Littell will bring to the duties of his
new position a clear head, a broad experience in both steam and
street railway business, and a faculty of making friends which will
be of the greatest service to him in the many difficulties which he
will be called upon to meet.

AT a recent meeting of the bondholders of the Los Angeles
Railway Company, of Los Angeles, Cal., it was decided to accept the
offer of Henry Butters, of %an l‘rancxsco representing a company
of South African capitalists coniposed of Cecil Rhodes, Barney Bar-
nato and others, to purchase 2923 of the 3000 bonds of the Los Angeles
Railway Company and fifty-one per cent of its capital stock; also
ninety-five per cent of the capital stock of thie main Street & Agn-
cultural Park Railroad Company (leased by the Los Angeles Rail-
way Company)and all of the property and frauchises of the I'ifth
Street Railroad Company (leased to the Main Street & Agricultural
Park Railroad Company).
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Annual Meeting of the Dublin United Tramways
Company.

The annual meeting of the Dublin United Tramways Company,
was held July 21, at Dublin, The report of the chairman showed
the traffic ruupts for the half-year /73,162 anincrease of /9,457,
advertisenient /1828 an increase of /103, and parcels £1882an in-
crease of /143. Passengers carried were 11,866,534 an increase
of 2,285,036. Of the total nmnber over 7,000,000 were 1d passengers,
the average fare being 1.47d, compared with 2. 53d in 1881,

The most important announcement made, was that the company
liad decided to purchase the property of the Dublin Southern Trani-
ways Company from the Thomson-Houston Company, the price

agreed upon being £243,500. The Dublin Southern line is equipped
with electric power, and electric power will be introduced on the
Dublin United Tramways line as rapidly as possible.

‘<@

ATTONG THE MANUFACTURERS.

S. J. Wick, of the Electric Railway Hquipment Company of
Cincinnati, has received an order from the Laclede Car Company
for all the bronze trimmings for 115 cars.

The National Switch & Signal Company, of Kaston, Pa., has
been awarded the contract for installing forty-six sets of block sig-
nals for the Ulster & Delaware Railroad.

W. P. Seguine, who is in charge of the railway department of
the business of Joel H. Woodman, the well known manufacturer of
veneers, in Hoboken, N. J., has not retired from business as has
been reported, but is as active as usual in obtaining orders.

Elmer P. Morris has been appointed agent in New York for
the Electric Railway Equipment Company of Cincinnati, and has
taken an office at 36 Dey street. Mr. Morris also retains the agency
for the Simplex Interior Telephone Company and the Bradford Belt-
ing Company, both of Cincinnati.

The American Stoker Company, of Dayton, O., hasrecently
furnished, among other orders for stoker equipments, the following:
Penusylvama Railroad Company shops, Columbus, O., second

order; Davis & Egan Machine Tool Company, Cinciunati, 0.3
Cleveland City Water Works, Cleveland, O.
The Forest City Electric Company, of Cleveland, O., has

recently published a tasteful folder descriptive of its protected rail
and improved Cleveland bond welder. The folder is strikingly
illustrated by engravings, in which the views of the bond are printed
in bronze.

J. M. Atkinson & Company, of Chicago, have been appointed
agents for the Dorner & Dutton Company, of Cleveland, for the
Middle Western States. They are also agents for the Buda track
drills which are giving great satisfaction. They report a constantly
increasing business with the horse shoe rail bond, having closed
several good contracts during the past month.

The Taunton Manufacturing Company, of Taunton, Mass.,
has recently brought out a catalogne descriptive of the snow plows
manufactured by it for electric railway service. These plows have
achieved an excellent reputation in practice, and are growing in pop-
ularity, as the increasing list of the company’s customers testifies.
The catalogue is illustrated by a number of excellent half-tone en-
gravings.

The Westinghouse Electric & Manufacturing Company, of
Pittsburgli, Pa., in connection with the Baldwin Locomotive Works,
of Philadelphia, Pa., has published a handsome catalogue descr1p-
tive of the electric locomotives manufactured by the two companies.
The pamphlet also takes up the principles of electric motors, giving
a number of working diagrams, characteristic curves and is well
1llustrated

The Dorner & Dutton Manufacturing Company, of Cleveland,
O., has just published a tasteful catalogue which gives an excel-
lentidea of the extent of the company's business. As a manufacturer
of trncks, car wheels, axles, gears, track cleaners, heaters, snow
sweepers, wheel presses, etc., it is well known to the street rail-
way trade, but the company does as well a large outside business as
founders, machinists and engineers. The different street railway
appliances are well illustrated.

. Holt Gates, of Chicago, has been appointed Western sales
adent of the Walker Company, manufacturer of street railway ap-
paratus of Cleveland, O. Mr. Gates is also Western sales agent of
the C. & C. Electric Company, New York, and in his salesroom at
311 Dearborn Street, under Manlhattan Bulldmg, he carriesa full
line of dynamos and motors, enabling him to make prompt ship-
ments. With the Walker and C. & C. Companies’ agencies almost
any requirement in the electric equipment line can be filled imme-
diately.

The Electrical Maintenance Company, of New York, having
et with great success in New York and Philadelphia, has decxded
to open a Chlcago office and has been fortunate in securing the
services of W. R. Mason and Wm. Sharpe as agents. The plan of
the company is to give expert advice on electrical matters and to
maintain electrical machinery at its highest efficiency, replacing
burned out armatures, field coils, conunutators and brushes under con-
tract for a small annual charge. Messrs. Mason and Sharpe may be
found at 1202 Fisher Building, Chicago.
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The Robinson Radial Car Truck Company and the Robinson
Electric Truck & Supply Company, of Boston, have removed from
their old quarters at 620 Atlantic Avenue, to the elegant offices Nos. 81
and 82 in the new Devonshire Building, located on Washington,
State and Devonshire Streets, Boston, wlhere they will always be
glad to welcome their friends and all who may wish to investigate
the radial truck. DMr. Robinson is at present developing several
new and very important inventions in connection with electric rail-
ways. The Robinson Electric Truck & Supply Company reports
more business offered than it is willing to accept.

The Consolidated Car Fender Company, of Providence, R. 1.,
has published a very interesting catalogue relating to its well known
fenders. The catalogue contains first a discussion of the principle
of fender design and a statement of the cost of equipping cars with
fenders and of maintaining the fenders. Following this is a tabulated
statement, occupying some sixty pages, of the accidents occurring on
two large lines equipped by the company—tlie Consolidated Traction
Company, of New Jersey, and the Union Depot Railroad, of St. Louis.
A summary of the accidents on these lines has been published in
the STREET RAILWAY JOURNAL. The catalogue describes each acci-
dents in detail and is very interesting as showing that the total
number is largely reduced by the use of fenders.

E. F. deWitt & Company, of Troy, N. Y., report an increas-
ing demand for their well known sand box. Users of it speak of its
reliability in the highest terms and Mr. deWitt is in constant receipt
of testimonials to its working qualities. One of these was received
last month from the New Haven Street Railway Comipany, of New
Haven, Conu., and reads as follows: ‘‘ Please send at once to J. M.
Jones & Sons, West Troy, N. Y., eight sand boxes to fit up four new
cars now being built for us  This gives us thirty-one cars fitted up
complete with your sand boxes. We have tried a number of differ-
ent kinds, but none have given us the satisfaction that yours have.
We belicve it to be the best sand box on the market.”

The Falk Manufacturing Company, of Milwaukee, Wis., has
made business arrangements with the Milwaukee Trackwork Com-
pany, by which the latter company has transferred its entire prop-
erty and effects to the Falk Company. Clement C. Smith, the
former managing partner and engineer of the Milwaukee Trackwork
Company, has associated himeelf with the I'alk Manufacturing Comni-
pany and this company will continue with increased energy and
enlarged capital the business hitherto so successfully carried on by
that company. This arrangement, with the recent enlargement of
its plant, and an extensive introduction of tlie best modern machin-
ery, puts the Falk Companyin position to furnish liigh grade special
work for electric, cable and steam railways.

The Wells Light Manufacturing Company, of New York,
reports a constantly increasing demand for the well known Wells
light. This burns kerosene and gives a large, powerful flame which
needs no protection and will stand in any weather. The lights are
used very extensively in construction work, machine shops, etc.,
and are manufactured in several sizes from: 8ooc. p. up. The larger
sized lights are fitted on wheels, so that they can be easily drawn
from one point of the work to another. The Wells Light Manufact-
uring Company. has received excellent testimonials from users.
Among the latter may be mentioned the well known firmi of J. D. &
T. E. Crimmins, of New York, who employed the Wellslights on
the Broadway and Third Avenue cable construction and found them
very satisfactory.

The Electric Mutual Casualty Association, of Scranton, Pa ,
has out a very favorable report of the first four months of its existence.
On a membership basis of thirty electric roads for three months, the
company states that it has paid but 1200 in settlement of liability
claims with no suits pending, and no claims unsettled where liabil-
ity exists against any of its miembers. This is a surprisingly good
sliowing, and is owing not only to tlie careful selection of risks, but
to the fact that skillful railway officials and attorneys are at the head
of the association, who are especially fitted by their technical
knowledge to adjust the claims at the smallest possible cost. The
association is said to be growing in strength daily, and its members
are particularly pleased with its business-like management and
handling of claims.

The Palermo Mica Company, of New York, is doing an excel-
lent business in the importation and sale of nica for electrical pur-
poses. The company supplies sheet mica in a variety of sizes, and
makes a specialty of selecting fronm1 block or sheet mica pieces that
will cut specified or special sizes. It is very careful in selecting
the pieces so that the patterns can be cut with but little waste. It
also supplies stamped mica segments in both India and amber mica
for all of the standard types of electric motors in use. The segments
are carefully gauged to thickness by micrometer calipers to .oo1 in.,
and are then pressed and packed. When received they are ready
for instant use between the copper bars. The company is also pre-
pared to do a large business in solid mica rings for commutators,
mica washers, etc.

W. Tod & Company, of Cortlandt Street, New York, report,
amongst their other orders, that they are now erecting at the power
station of the Electric Illuminating Company, of Long Island City,
two Williams improved vertical compound engines of 500 h. p. and
Soo h. p. respectively, directly connected to Westinghouse multi-
phase generators. In these engines flat-faced, multiported, unbal-
anced valves are used throughout, effectually preventing leakage.
Heavy wheels are used, insuring immediate and quick governing
action. The steam valves of both cylinders are controlled by the
governor. The engines are adapted for both railway and lighting
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service. ‘The Craven Supply Company, of 39-41 Cortlandt Street,
New York, is the Eastern and Southern selling agent for the Williams
improved vertical engine, and speaks favorably of the business out-
look in this line.

Edward Smith & Company, of New York, is one of tlie pioneer
houses in the manufacture of varnishes, dating back to 1827. This
firm makes a full line of high class varnishes and colors suitable for
railway use, and its productions are well and favorably known. Its
durable metal coating for the preservation of all structural metal
work is attracting much attention among engineersand those having
to do with the erection of bridges, depots and the modern steel and
iron structures. It has been used on much important work of this
character with splendid results. Its use is specially recommended
on electric lines wherever it is necessary to protect iron and steel
from rust, the action of acids, gases, etc. A pamphlet on “ Appli-
cation of Paints, Varnishes and Enamels for the Protection of Iron
and Steel Structures and Hydraulic Work, *’ prepared by the firm’s
chemist, Prof. A. H. Sabin, may be had on application.

The Q. & C. Company, of Chicago, manufacturer of railway
supplies and special machinery, has had no difficulty in keeping
busy its new and large works which have recently been erected at
Chicago Heights, a suburb of Chicago. The company las recently
secured orders for six large ietal sawing machines, a number of
which will carry saw blades thirty-six inches in diameter, and all but
The Bryant
patent nietal saw, as manufactured by this company, requires sucha
small amount of power to operate successfully that there is a grow-
ing demand for these machines equipped with motors, as the saving
in actual cost for operation is considerable, at the same time giving
equally efficient results. The managers of the company state that
the sales of the Servis tie plate for the present year will be in excess
of that of any previous year, aggregating many millions. There is
also considerable interest now being manifested in the Servis longi-
tudinal flange plate by street railway managers.

W. T. Van Dorn, manager of the Fitzgerald-Van Dorn Com-
pany, of Chicago, manufacturer of the Van Dorn automatic draw-
bar for elevated, cable and electric roads, reports some very good
orders of late from new roads. This company is furnishing full
equipment for the Suburban Electric Railway Company, of Chicago,
using the saine couplings as put on the Metropolitan Elevated motor
cars in that city. The company has lately received an order from
the Lacede Car Company tor couplings for 170 cars for the Pittsburgh
Traction Company; from the American Car Company for 120 cars
for the Metropolitan Street Railroad Company, of Washington, D. C,,
an order for all the cars of the Washington, Alexandria & Mt. Ver-
non road, also a good order from the Portland Railway Company,
of Portland, Ore. - The company is constantly receiving orders from
different roads which have made the Van Dorn bar a standard. The
Van Dorn improved ball joint attachment for fastening the couplers
to the body of the car is meeting witl great success, having been
adopted by a great inany new roads lately.

The Brown Hoisting & Conveying Machine Company, of
Cleveland, O., General FEastern Office, Havemeyer Building, New
York, has just received an order from Fried. Krupp. at Essen, Ger-
many, for a complete hoisting and conveying plant for his blast fur-
nace at Rheinhausen. This plant consists of three standard Brown
overhead bridge tramways, to be operated by electricity, each ma-
chine having independent winding druis and electric motors. The
Brown Hoisting & Conveying Machine Company, is to furnish all
the working parts, including sheaves, engines, motors, hoisting and
conveying machines, etc., in fact, everything but the bridges proper,
which will be built in Germany, the Brown Company sending a
man abroad for that purpose. There will be three Elwell-Parker
motors used, of about sixty liorse power each. The entire plant is
to be in operation during the early part of 1897. The company has
also just received an order for three of its largest overhead bridge
tramways for the handling of coal and ore, from the Krainische
Industrie Gesellschaft, a large manufacturing concern of Austria.
Both this and the Krupp order are really very large orders, and
have been given to the company entirely through correspondence.
The company has had many foreign inquiries in the past, but has
paid little or no attention to them until recently, with these results.

The McGuire Manufacturing Company, of Chicago, reports a
very large list of orders for trucks during the past month; in fact,
the demand has increased, instead of following the expected decrease
at this season of the year. The demand for the McGuire Company’s
winter specialties is unprecedented, and the company looks forward
to the next season as the most successful in the history of the firm.
These expectations are based on the fact that nearly every road that
used the company’s track cleaners last year has endorsed them, and
the large roads have adopted them as standard. The number of
orders already on hand assure the company of plenty of work
in this department for quite a while. The stove department is run-
ning to its full capacity as the number of orders on hand make it
necessary. Although we still have a few ‘“ dog days’* left the street
railways have commenced making preparations for the winter, and
the McGuire Company already has orders for over 500 of its Colum-
bia heaters. Some of these orders are from such roads as the West
Chicago Street Railway, the Pittsburgh & West End Railway, the
Consolidated Traction Company, of Pittsburgh, and the Chicago
City Railway, all of which have adopted them as standard. The
orders for the company’s ratchet handles show a large increase, and
nearly all the roads using them speak highly of their durability and
appearance.
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The Wheeler Reflector Company, of Boston, reports a large
increase of orders for its well known headlights. It is evident from
the large number of roads adopting the new headlight manufactured
by this company, that its superior merits are rapidly being recog-
nized. The reason for this is apparent, when it 1s understood that
the reflector is a perfect parabola, as are all those used in the various
styles manufactured by this company, and when account is taken of
how carefully it is constructed to meet all other requirements of rail-
way managers. ‘Ihe headlight is equally adapted to use on vesti-
bules as well as the ordinary dashboards, is economically produced
and sold at a low price. A sample of the endorsements received
from users is one just at hand fromn the Lowell (Mass. ) & Suburban
Street Railway Company, which, after testing several makes, says that
‘“although others are offered at lower prices, we willingly pay
more for the Wheeler,”” and places a second order for eighty of theni.
Other roads recently adopting them are the Norfolk Suburban Street
Railway Company, the Norfolk Central Street Railway Company,
tlie Marlboro Street Railway Conipany, the Connnonwealth Avenue
Street Railway Company, the Calais Street Railway Company, West
Roxbury & Roslindale Street Railway Company, the Southbridge &
Sturbridge Street Railway Comipany; besides many others who are
asking for samples and testing them.

The Phoenix Iron Works Company, of Meadville, P’a., manu-
facturer of the “ Dick & Church’’ automatic cut-off engine, boilers
and heaters, writes us that it has just finished the instatlation of a
400 h. p. direct connected engine for the Rapid Railway Company,
Detroit, Mich., where it previously installed two 300 h. p. engines,
and also a battery of special horizontal tubular boilers constructed
for 150 1bs. working pressure. The company has also just completed
a 3oo h. p. steam plant for the Oakland Railway, Detroit, consisting
of two simple engines, boilers, etc.; a 350 . p. steam plant for the
Lincoln (I11') Water, Light & Power Company, consisting of two
compound, non-condensing engines, boilers, etc.; two 125 li. p. com-
pound, non-condensing engines for the new State Asylum at Polk,
Pa.; two 150 h. p. simple engines for the Bureau of Printing & En-
graving, Washington, D. C.; two 40 h. p. simple eugines for the
Syracuse (N. Y.) Gas Company; three 125 h. p. non-condensing,
compound engines, Union Trust Building, Detroit; three 125 h. p.
non-condensing, compound engines for the Guarauty Building, Buf-
falo—Dboth of these are direct connected. The company is also con-
structing three hoilers of 200 h. p. each—-Strong’s patent—is50 1bs.
working pressure, for the new Great Northern Building, Chicago,
and two 150 h. p. Manning boilers for the Syracuse Gas Company.
The managers of the company report their works as quite busy, and
that they have about all they can take care of for the next sixty or
ninety days, in both engine and boiler departments,

The Ball Engine Company, of Erie, Pa., reports tlie following
among recent installations : Ohio State Reformatory, Mansfield, O.,
two 150 h. p. engines, direct connected to Card dynamos; Warner
TLoock Company, Lyons, Ia., one 60 hi. p. engine; Aberdeen Electric
Light Company, Aberdeen, Miss., one 100 li. p. engine; Baltimore
Sugar Refining Company, Baltimore, Md., one 40 h. p. engine;
Lynchburg Cotton Mills, Lynchburg, Va., one 60 h. p. engine; Car-
pentersville, Elgin & Aurora Railway Company, Elgin, Ill., one 400
h. p. vertical, compound, condensing engine, direct connected to
‘General Electric Conipany generator; Electric Light Plant, Ovid,
N. Y., one 70 h. p. compound engine and steam plant, complete; one
35 h. p. engine for Mexico; Edison Electric Iltuminating Company,
Baltimore, Md., one 300 h. p. cross compound engine; McIntosh,
Hemphill & Company, Pittsburgli, Pa., one 100 h. p. engine, direct
connected to Westinghouse generator; Crocker-Wheeler Electric
Company, Versailles, Pa., one 150 h. p. engine; Western Electric
Company, Janesville, Wis., one 40 h. p. engine; Danville Street Car
Company, Danville, Va., one 150 h. p. engine; Mohawk Building,
Cleveland, O., three 50 h. p. engines, direct connected to Walker
dynamos; Harper Hospital, Detroit Mich., two 70 h. p. engines,
direct connected to General Electric dynamos; Boothh Packing Coni-
pany, Baltimore, Md., oue 8o h. p. engine; Mt. Washington Electric
Light & Power Company, Mt. Washington, Md., one 100 h. p. en-
gine; Lehigh Valley Coal Company, Wilkesbarre, Pa., one 250 h. p.
tandem compound; G. & O. Braniff & Company, City of Mexico,
one 8o h. p. and one 30 h. p. engine; Tremont Building, Boston,
Mass., one 100 h. p. and one 50 h. p. engine, direct connected to
General Electric dynamos.

George Kissam & Company, of New York, have now on the
floor of the show room in their office a very handsome trolley car.
It is quite an innovation and the only one of the kind ever exhibited
by a street car advertising concern. The car was built by the J. G.
Brill Company, of Philadelphia, and is mounted on that company's
trucks. The electrical equipment came from the Walker Manufact-
uring Company, and the rails upon which the wheels rest were fur-
nished by the Johnson Company. The car is twenty-three feet four
inches long and is a fine specimen of the Brill Company’s work,
being finished in mahogany and equipped with platform guard gates
and gongs under both platforms. The upholstery is in dark red
plush, and is finished throughout in the Brill Company's well known
superior style. The rails are the seven inch, Broadway groove, steel
rail resting on steel sleepers. The advertising cards located in the
appropriate mouldings are changed daily from the thousands of the
different announcements in the extensive card room of the firm,
thereby giving a practical and continuous diurnal example of street
car advertising properly conducted, as is always done by this well
known firm. The car has attracted a great deal of attention and
many people are constantly walking in to view the novel display of
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a real car inside of a prominent building. The office of George
Kissam & Comipany is located on the first floor of the Postal Tele-
graph Building, the main entrance opening into the principal receiv-
ing office of the Postal Telegraph Company. Being near the clev-
ators tlie car is readily seen Ly the thousands who daily enter the
building and utilize the clevators to visit the offices above and the
Hardware Club, ‘The enterprise and originality of the manufactur-
ers making the exhibit is worthy of commendation.

——————— + @ G—————

New Publications.

SCHUVLKILL VALLEY TRACTION ComPANY’s LINES.  Tublished
by the Schuylkill Valley Traction Company, Norristown, I’a.
Forty-four pages. Iltustrated.

The practice of publishing pamphlets descriptive of their lines
is growing among street railway companies, and it affords an ex-
cellent method of describing the different interesting points reached
on any systent, and of advertising the transportation facilities. That
published by the Schuylkill Valley Traction Company is larger and
more pretentious than most of those which have come to our notice,
and is illustrated by fifteen or twenty good sized half-tone engrav-
ings.

STREET RAILWAY GUIDE FOR FASTERN MASSACHUSETTS. Iub-
lished by Robert H. Derrali, 286 Washington Street, Boston,
Mass. Twenty-one pages and map. Price ten cents.

This pamphlet has been compiled with a great deal of care by
the aid of the officials of the different street railway companies in
eastern Massachusetts, and shows at a glance the method of reach-
ing from Boston any point available for electric cars. The different
connections, rates of fare, distance from Boston, and time required
for the journey are given, together with the number of cars operated
per hour between the places mentioned. The map is taken from a
large map of tle entire state of Massachusetts showing all the elec-
tric lines in the state, and to which reference is made elsewhere in
this issue.

——eee il 4 @V C———— ——

Trade Catalogues.

~ Cararocur. Published by the Dorner & Dutton Manufactur-
ing Company, Cleveland, O. Twenty-eight pages. Illustrated.

ELECTRIC CAR HEATERS. [PPublished by the American Elec-
tric Heating Corporation, Boston, Mass. FEighteen pages. Iltus-
trated.

THE PROVIDENCE CAR TFENDER. Published by the Consoli-
dated Car Fender Company, Providence, R. I. Seventy-eight pages.
Tttustrated.

DESCRIPTIVE CATALOGUE OF STREET RAILWAY SNow Prows.
Published by the Taunton Locomotive Manufacturing Company,
Taunton, Mass. Sixteen pages. Illustrated.

ErrcTrIC LocoMoTIVES. By D. L. Barnes. Published by the
Baldwin Locomotive Works, of Philadelphia, and the Westing-
house Electric & Manufacturing Company, of Pittsburgh. 122
pages. Illustrated.

—————— 4 O R —————————

List of Street Railway Patents.

U. S. PATENTS ISSUED JuLy 21, 1896, TOo AUG. 18
1896, INCLUSIVE.

’

Jor v oT.

ELECTRIC CaR BrRAKE.—]. C. Henry, Colorado Springs, Colo.

No. 564,195.

Electric train brake of the momentum class, comprising a direct
current dynamo on each car, a magnetic clutch in series therewith,
and brake gearing operated by said clutch, the dynamos on the sev-
eral cars being connected together in paraltel.

CAR TFENDER.—W. H. Hortsmann, Philadelphia, Pa.
Rarr, BonD.—F. H. Daniels, Worcester, Mass. No. 564,243.
OPERATING DEVICE FOR FARE REGISTERS.—]. W. Meaker, Chi-
cago, I1l. No. 564,252.
The combination with the sections of a register operating rod, of

couplings uniting the rod sections, and hand levers for rotating said
rod engaging severally with the couplings.

TROLLEV.—W. H. Russell, Newcastle, Can. No. 564,395.
CAR FENDER.—H. A. Webster, Haverhill, Mass. No. 564,400.

EMERGENCY CAR BRAKE AND FENDER.—C. C. Peck, Middlebury,
Vt. No. 564,533- )
A combination track and wheel brake composed of an electric
magnet .which can be excited to increase the friction.

No. 564,198.

Jury 28.

CAr FENDER.—P. B. Donahoo, San Francisco, Cal. No. 564,599.

A series of double spring arms adapted to act independently of
each other, and terminating in rollers which prevent the arms from
catching and binding in the track.

§TREET Car Moror.—T. D. Hoskins, Springfield, O. No. 561,618
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TroLLEY FINDER.—H. Ogborn, Indianapolis, Ind. No. 564,638.

TrROLLEV.—D. ILippy and others, Mansfield, O. No. 564,793.

TroLLEV.—D. Lippy and others, Mansfield, O. No. 564,794.
TrROLLEV.—D. Lippy and others, Mansfield, O. No. 564,795.
ATR BRAKE FOR STREET CARS.—D. Beemer, Detroit, Mich. No.
564,563.
FELECTRIC MOTOR SUPPORT.---S. H. Short, Cleveland, O. No. 564,-
902.
AUG. 4.
BRAKE STAFF.—A. M. Ammnions, St. Touis, Mo. No. 564,960.
RAIL BoND.—Frank E. Buxton, Worcester, Mass. No. 564,968.

DEVICE FOR SUSPENDING AND SUPPORTING TROLLEY WIRES.—
C. H. T'isk, Washington Court House, O. No. 564,984.
Consists of two main portions, one carrying a holder and a tight-

ening device and bevels, and tlie other carrying hooks for engaging

said bevels, the construction enabling the tightener to close the
lower jaws of the device upon the electric wire.

STREET RAILWAV SNow Prow.—Matthias Hoffman, Wilkesbarre,
Pa. No. 564,998. :

CArR FENDER.—William B. Altick, Lancaster, Pa. No. 565,065.

CoNDUIT FOR KELECTRIC RAILWAVS.—Charles D. Mattison, New
York, N. Y. No. 565,085.

ELECTRIC RaILwAv.—H. Brandenburg, Chicago, 11l. No. 565,102.

The combination with the conduit having the continuous up-
wardly extending side with a longitudinal groove therein outside of
the condnit chamber, of the slot rail overlying the side of the con-
duit having its rear cdge confined in said groove, and fastening de-
vices for retaining said slot rail in place.

PAT. NO. 565,102.

TrACK BrusH Horper.—William E. Shepard, Iong Island City,
N. Y. No. 565,144.

TROLLEY WIRE SUPPORT.—I,. McCarthy, Boston, Mass. No. 565,174.

UNDERGROUND TROLLEY SYSTEM.—R. E. Sherman and D. E.

Kenyon, Chicago, 11l. No. 565,240.

The combination with the slotted conduit of a housing therein,
containing longitudinal slotted tubular openings for the outgoing
and return conductors of the line, and a bifurcated trolley device
comprising conducting arms branching from the trolley pole and
terminating in contacts, and straddling said housing to enter said
contacts into said tubular openings through their slots from sides

of said housing.

SAFETY CAR FENDER.—W. A. Blackeney and Harry W. Blackeney,
Chestertown, Md. No. 565,256.

Erecrric LocoMoTivE.—Rudolf Fickemeyer. No. 565,407.
AUG. II.
ErLecTrrICc RAILwAY.—W. Grunow, Jr., Bridgeport, Conn. No.

565,453-

The cowmbination in a closed conduit for electric raiiways, the
bottom of which is filled in with asphaltum, the upper surface of
which isinclined to forn a gutter, of an electrical conductor supported
centrally in said conduit and insulated therefrom, and a flexible
curved cover for thie conduit, a depressible rail, disposed between
the elastic cover and insulated therefrom.

Ra1L, SCRAPER.—W. Grunow, Jr., Bridgeport, Conn. No. 565,454.
Car FENDER.—P. McMenamin, Jersey City, N. J. No. 565,558.

Car FENDER.—N. J. Bishoprock, Brooklyn, N. Y. No. 565,595.

A permanent frame attached to the truck, one of its cross bars
bearing two mutually operating, spring actuated levers provided with
terminal vertical lugs engaging a cross rod on a tilting cradle, to
maintain the cradle and scoop in operative position and to insure
their uniformity of action. ©

Car FENDER.—W. H. Kaltenbeck, Roxbury, N. Y. No. 565,62I.

Erecrric CoNDUTT Rarnwav.—J]. B. Linn, Cleveland, O. No.

565,624.

In electric railways, a wooden box constructed to be filled with
oil and located at tlie side of thie track and having double ends, and
a contact block in each end provided with spring contact points and
a switch in said box.

RATL BonD.—Fred H. Daniels, Worcester, Mass.

EMERGENCY CAR BRAKE—O. H. Rieths, Brooklyn, N. Y. No.
565,693.

No. 565,672.
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TROLLEY WHEEL.—]. B. Dailey, Philadelphia, Pa. No. 565,725.

A fork having secured in its extremity a shaft rod, a coil spring
arranged around said shaft, a trolley wheel and two grooved pulleys,
one upon either side of said wheel, journaled upon said shaft, and
contact springs adapted to bear against the ends of said pulleys.

- PAT. NO. 566,161,

PAT. NO. 56%,725.

Cur-Our For ELECTRIC MoTORS.—Ernest P. Warner, Chicago, IlI.
No. 565,867.
Avuc. 18.
RAILWAY SwrTcH.—Frederick Greenwald, New York, N. V.
565,894.
Ra1r Joint.—J. M. Halfpenny, Swengel, Pa.

No.

No. 565,895.

POWER GEARING FOR ELECTRIC OR OTHER MOTORS.—E. A. Sperry,
Cleveland, O. No. 565,936.

ELECTRIC BRAKE.—FE. A. Sperry, Cleveland, O. No. 565,937.

POWER TRANSMITTING GEARING FOR ELECTRIC RAILWAY TRUCKS.
—F. A. Sperry, Cleveland, O. No. 565, 938.

CONTROLLER FOR ELECTRIC RATLwWAY CARS.—E. A. Sperry, Cleve-
land, O. No. 565,939.

CoNTACT DEVICE FOR CONDUIT ELECIRIC RAILWAVS.—M. Stob-
rawa, Dresden, Germany. No, 565,035.

CAr FENDER.—E. McCreary, Cohoes, N. Y. No. 565,914.

UNDERGROUND TROLLEY SYSTEM. —]. Hoffman, Schenectady, N. V.
No. 565,985. i
A frame for underground trolley systems, comprising a centrally
located support for the conduit, which contains the feeding con-
ductor, a continuous, insulated bridge or support for an insulated
contract rail, and a hood or bell supported from the bridge, which
incloses the contact points within the frame.

TrOLLEY WHEEL.—M. C. Furstenau, Detroit, Mich. No. 566,161.

A trolley wheel having liollow tapering stub axles forming a
centrally enlarged lubricant chamber tapering toward each end, a
fill opening at one end thereof; a cap therefor and perforations in
the sides of the stub axles, in combination with a supporting fork
having corresponding tapered journal bearings for said stub axles.

Car FENDER.—D. Hitchcock, Norwalk, Conn. No. 566,174.

The combination of the opposing spring gripper arms each
formed of a single piece, means for holding said armis normally dis-
tended, and devices extending from one gripper arm to the other for
releasing said gripper armus to permit them to niove together.

TrROLLEV PoLE FOR ELECTRIC CARS.—S. H. Short, Cleveland, O.

No. 566,237.

In au electric railway, the combination with a track, a supply
conductor suspended above the track and an electric car, of a flexi-
ble or elastic trolley pole attached to the roof of the car, devices for
regulating the ten:ion of said pole and a contact device carried by
said pole.

TROLLEY FOR ELECTRIC RAILWAY CARS.—]. V. Hoogstrate, Chi-
cago. No. 566,252. ]

A trolley pole comprising a main portion, an upper flexible por-
tion, a controlling rope arranged thereon so as to be automatically
grasped between such portions when overhead pressure is removed
and prevent rising of the pole beyond a predetermined position.

STREET CAR RAIL.—C. Parker, Monroeville, 0. No. 566,012.

CAR BRAKE FOR STREET RAILwAvs.—Patrick Flood, Albany,
N. Y. No. 566,072. ‘
CARr TrRUCK.—Walter S. Adams, Philadelphia, Pa. No. 566,118.

CAR TRUCK.—G. W. Mansfield and I. F. Baker, of Lynn, Mass.

No. 566,202.
CAR FENDER.—Frederic Reeve, Stockton, Cal. No. 566,225.

CArR FENDER.—C. N. Washburn and J. V. R. Ferris, Brooklyn,
N. Y. No. 566,256.

We will send copies of specifications and drawings complete of
any of the above patents to any address nupon receipt of twenty-five
cents. Give date and number of patent desired. THE STREET RAIL-
WAV PUBLISHING COMPANY, HAVEMEYER BUILDING, NEW VORK.
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TABLE OF OPERATING STATISTICS
Notlce.—These statistics are carelully revised from month to month, upon Information receilved from the companies direct, or from official sourccs. The

table should be used in connection with our Financlal Supplement, “ American Street Rallway Investments,” which contalns the annual operating reports to
the ends of the various filnancial years.
Abbreviations,.—The following abbreviations are used :

Company.

ALBANY, N. Y.

The Albany Ry.......... ‘g’ m. Dec. :3}
5
12 04
1% 95
BALTIMORE, MD,
Baltimore Traction
Co..... e ey s « g2 1. TIREL
12 95
|
BATII, ME.
Bath St.Ry.Co........[12 m. June ’94
TR 95
BAY CITY, MICIL.
Bay Cities Cons. Ry. Co. [2m, . ‘94
12 . X3 !95
1 95
TR 96
6 95
6 96
BIDDEFORD,ME. [
Blddeford & Saco RR
GO ciiieciiusesemasees 12 m June 94
71‘5
-
BINGVIAMTON, N. Y,
Blnghamton R. R. Co. lg m. Jan. :35
1 ’Qg
1 96
4 (g Jg_r)
4 i}
BOSTON, MASS,
West End St. Ry. Co.. 94

North Shore Traction)
Co..... B OA L GT e

1
7

¥
Lynn & Beston R. R. |
Cos.... e sl K12

BRIDGEPORT,CONN,

Bridgeport Traction Co 12)
112

1
(5
5
BROCKTON, MASS,
Brockton St

1
1
8

8
BROOKLYN, N.Y.
Brooklyn Elev. R.R. Co|12

O N ra e
©

Brooklyn Traction Co. |
1
|
Allantic Ave. R. R. Co.[12
12

Brooklyn. Brih & West |
End R. R. Co..........|12

Brooklyn Cny & New-|
town R. K. Co...... 12
12

Brooklyn, Queens Co.
& Sub. R. R. Co.... |12
12

9
9
Brnoklyn Ilel;hls R.R.
D0 ieeslvisimmiaisl e inioin siuinie |12
B3

13
|

Coney Island & Brool&-!
Iyn R. R. Co.........[12

112
l
2
2
Nassau Elec. R. R. Co 2
BUFFALO, N, Y.
Buflalo Ry. Co.......... 12
12

CIIICAGO, ILL,
Chicago City Ry. Co...|12
12

.12 m Sept.
12}

lum Sepr
)

Ry. Co.|12 sept. '94
12

. 194

<95

.04

[12 o

]2 “ :
.05

5

Y5
96
95

96

- 04

. 94

95
95
g
‘95
‘96

)
95
96
95
96

195
05
’96
95
96,

96

95

94
Y5

94
95

94
95
95
96

94
95

"9¢

.94
95

. '95

96
55
96

95
95

]
’95

3=y S5g
£ 22
o o kY
~ S
o
122 382 85,240
132,407 83,928
461,918 208,972
522,276 314,319
1,012 319) 623.010
1,179,191 639,707
16,300 12,862
21,703 14,698
83,450 52,011
QY608 58,517
998 4,930
8 696 4,298
40,241 206 883
41,455/ 27,325
24,219 14,813
24,287 12,136
121 969 69.581
128,972 73,345
10,860 5,081
12,725 6,619
35 176 23,962
42,849 25,487

6 824,879 4,807,082

7,746,171 56,633,163
1,381,359 784,302
93,714 66,523
104,816 65,127
631,830 440,120
681,538 466,054
1,238,410 716,304
144,447
203,883 151,607*
25,523 12,851
30.012 15,368
102,770 61,852
10839 69,469
214,370 143511
266,892 154,950
22,649 11,847
26.698 15,274
152'801  £8.323
179,400 113,962
1,730,848 1,041,095
2,08.2 957 1,158,219
6,930 97,396
152 213 90,439
U54.976 509,540
75,904| 457,917
44599 56.3.7
82<79!‘)[' 52,236
1,011.258| 615,863
591,940 506,90
111,605 86,717
130,9:8)  79.304
595,440 346,285
598,691 2554
513.413 427,101
625,537 415,255
443,790 303,612
608,819 329,146
3,509,016 2.143,567

4,076,117| 2,652 614

655.600,  669.850
1,003611) 635,582
316183, 207,478
383,367 236,517
24'418
19,313
51,212
40,801
82,140 59,904
173,754 106,127
1,536,284 856,631
1,351,919 649,047

| Earnings from
Operation

37,142
48.479
162,947

207,957

389,279

£39.485

3,438
7,005

31,439
30,141

14,130

9,406
12,101

52.388
56,628
4,879
6,106
11,214
17,26«

2,016,796
2,113,008

59,997
27,191
39,184
191,510
215,484

492,106

147,186
13,172
14 644
38 918
50,370

70,859
111.942
10,701
11,424
64,568
65,438

£€9,534

dll ’8

30, 560

395,395
185,040

24,888
51,535

249,164
226,137

116,312
210,282
140,178
179,673

1,367.448
1,393,504
d 14,250

368,229

108,706
146,820

22,236

1

79,653
702,822

94| 4,264,618 2,838,684* 1,425,934
95 4,476,824 2. 807,726 1,669,098

Fixed Charges. ‘
|

22,579%
21,457
92.592%
88,657%

359,243°
413,097*

2,500
¥,400

30,000
30,000

725.064"
746,963"

391,681

379,029"

75,000

70,974
84,691*

831,093*
859,447*

265,118
302,918

39.718%
61,150+

120,632*
17,647

169,225*

339,068
250,591
257,493

1,468,553
2,102,061

512.76Y
497,210

52,167"
52,861*

20,286*]
33,627

468,917*
417,033*

207,878
300,389

Net Income.

14,564
7,422
70,354
119,300

30,037
126,387

938
3,605

1,434
141

8016
6,186

22,237
20,169

1,291,732
1,366,014

203,31

113,097

72,186

din
27,251

d 141339
66,271

130.277
a 11787
d 14,830

d 9,616

128,632
98,489

d 52,913
128,786
d110,416

d77,620

d 103,165

| 706,758

d 527,010
d 128,981

56,549
93,959

1,950
34,003

210,736 |
285,7

1,218,057
1 ,368,709

* Including taxes, d. defliciency. m. months.

Company.

Perlod.

Chicago Gener 1 Ry.Co
Lnke St. Elev. Ry. Co..

No. Chlengo R. R. Co,..
West Chicngo R. R. Co

Chlengo & So. Side R.
Ie: Q0o cie winisivis yiigio s 5

CINCINNATI, O,
Llnn.Newlroll & Cov.
Ry, Co.0ui..

CLEVELAND, O.
Clevelund Elec. Ry.
CO.... civoisin: dasiiaising o ¥ ¢

COLUMBUS, O.
Columbus St. Ry. Co...

6
DENVER, COL.

Penver Cons. Tramway

DULUTEL, MINN.
Duluth St. Ry. Ceo.......

FITCIIBURG, MASS,
Fitchburg & Leowmin-
ster St. Ry. Co........

|GALVESTON, TEX.

(!-llvt'sloll City R. R.

GIRARDVILLE, PPA.
Schuaylkill Traction Co.

9
GREAT FALLS, MONT.

Great Falls St. Ry. Co

HAZLETON, PA.
Lehigh Traction Co.

HOBOKEN, N. J.
No. IHudson Co. Ry. Co.

HOLYOKE, MASS,
Holyoke St. Ry. Co.....

KANSAS CITY, MO.
Metropolitan St.Ry.Co

.

LAWRENCE, MASS,
Lowell, Lawrence &
Ha‘enhlll St. Ry. Co

12 m. Dee, 95

12 m. Dec, "%
12 6 s g
1 * Jan. %
1 s g

12 m., Dec. 94
12 s s yg
12 m. Dec 94
1

9 e gn

12 m., Dec.’?4

12 % s oy
1 * June 9%
1 0y [ '"ﬁ
6 ‘" " 795
6 “ .t ibﬁ

s 05
(I Apr. 95
] 13 .. ’96
4 " " ‘95
4 o g

12 m. Dec. 94
12 . 4 !95
3 ** Mar. 95
3 o« o« gp

12m Dec. 94
2

1 e,
1 Apr. 95
1 96
4 s e gy
4 v % 0gl
[
12 m., Dec. "94
12 0 gy
1 ¢« May ’95
1 ot i '96
5 4 ¢ gy
5 o " 196
12m, Dec. '94
28
1 ¢ Apr. ")5
1 ¢ " 96
4 . 193
w o« g

12 m., Sept. '94
12 o . 195

12m Dec. '94

12 ¢ 95
1. * Feb. 9
1 w96
9 "

2w “ g

12 m. Sept. ’94
)2 . . 195
1 * June '95
1o e g
9 . igy
[0 & 196

12m., Dec. '94
190 v agp

Dec. 94
" 795
1 * June ’9
6 g

e

l"m

12m., Dec. 94
2 [ . 195

12 m,, Sept, '94
12 .t s 195

12 m, May, ’95
12« "7 agg

12m Sept. ’91

1 s May, ’90
1 0w g
g s g
8 « s gg

Gross
Receipts.

82,082

428,005
517,301
44,670
52,056

2,565,618
217-0.487
4,181,237
4,201,477

711,685
744,167
54008
£9 941
377,500
370,158

497,980
624,034
45,950
60 950
165 994
185 825

1,316,502
1:503,620

311,051
372,668

566,811
629.995

753,483
723.480
59'302
64713
273,908
284 831

208.105
213 29

65,791
65,706

89,260
110,275

199,133
216.271
12,449
13,058
27,010
26,317

88,288
90.981
8224
7,080
63198
69,597

26,431
26,650

97,202

818.280
871,273

75,427
112,547

1,701,155
1,780,910

269,740
403,530
36,564
36,652
203,520
236,018

Operating
Expenses.

64,334

260,090
819,608
28'180
30,713

1,747,326
1.311,607
2,518,627
2,267,195

551,811
513,704
42 Bu7
37,864
281,402
238,429

370,606
418 710
31,701
b 3

783 366
912,538
221311
252,524

260 362
311,504
26,979
26,038
96 530
104,587

445,684
411,283
36.133
37,502
171826
174,871

111,105

34,819

61,416
74,103

131,4:7*
141,080

611,482%
619,830

48,546
69,627

1,058,136
1,083,042

205,816
262 935.

20,915
19,598
150,883
157,495

Earnings from
Operation.

17,748

138,005
197.695
16,490
22,142

1,218,202
1,468.8-0
1.662 610
1,931,282

159 874
230,463
11,041
22.077
97,388
131,929

127,344
215321
122,258
15 217
33,745
43,075

523156
591,082

89,740
120,142

297.449
318.401
28 098
32 131
92,253
102,089

807.798
262,198
43,169
25,211
101,972
109,96

97,000
117,900
9418
8,701
28,810
30,827

27,845
36,172

67,726
7.).191

206,798
231,143

26,881
42,920

642,019
747,898

63,924

8 5&3

, Fixed Charges.

465,648
471,251
859,471
902,016

176,648

183,506

244,172

2 OBQ
2,083

39,297

246,649+

3504
20,058%

871,720
484,227

73,423
84,081

569

Net Income.

752,644
997,629
803,139

1,032,266

4381,876
das41,21v

120.801
134,595

63,625

20,636
99,155

17,726
25,191

12,312

4,794

23,356
22,862

271,299
263,671

48,498
56,514
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OAKLAND, CAL.,
LORAIN, O. | Central Av. R y. Co . 12rm0. Oct. '94 32668 26.781 5.887 1,852 4,035
Lorain St, Ry.......... 12 m.. Dec. 95| 80,176  46.092 34,084 12« ¢ 95 30,808 26,148 4,660 3,785 875
|1 ¢ May, 95 7,164 3,132 4,032 Oakiand Consol. St.Ry o
1 %« g6l 6,147 4,370 1777 1,000 777 GO it seeeeeeeoo.|12m. Dec. 94 129,351 95 82 33,530  31,139%| 2,390
5 ¢« 050 29,632 17,328 12,304 PAD 95 125,485 94,115 31,870 25,140 6.230
SNt w206 26,532 20,581 5,951 5,000 951 ORANGE, N.J.
LOUISVILLE, Ky. Suburban Traction Ce. 12m. Dec. '94 42 502| 42,938* a 431
Louisville Ry. Co......./12m, Dec. 94| 1,176,790 633,206 643,584 355,799% 187,784 12:£ s 95 52,001 56,600 | 4 4,000
12 ¢ ¢ 795 1,288,172 672,080 616,092  359,366* 256,726 PATERSON, N. J.,
LOWELL, DMASS, Paterson Ry. Co........ 12m. l’)ec 94 243,021 157,520 86.403| 88,597 2,196*
Lowe)l & Snburban St. 12 ¢ W5 298,689| 174,619 124.070, 97,264 26,8068
Ry, CO....0vnvoncnninsacs 12 m. Sept. '94| 277,029 179,409 97,620 66,624 30.99 gl X June 95 31,065 17,619 13,446
12 ¢ 950 329,817 199,346 130,471 66 575* 63,896 1. 96 27,951 15,856 12,095
MACON, GA. LU 61 & June W5 133,542 82,429 51,163
Macon Cons. St. Ry.Co. 12 m., Dec, '95 69,190 44,529 24,661 16,711% 7.951 iy A0 “ 96 155,739 90,419 ‘ 65,320
PlllLAl)El‘PlllA, PA., |
MARSIHALLTOWN,TA. [ People’s Traction Co... 12 m. Jur e 94 1,044,159 673479 370 6°0
Marshalltown Light, 2 e 95 1,660,676 829,815 830,861
Power & Kv. Co....... 12 m,, Dec. 94| 38,768 24,190% 14,568 7,650 6,918 | Ilestonville M. & F. 1
- 12 ¢ ¢ 950 40,757 24,307 16,450 7,500 £,950 Ry.Co.ticeviininnnn i {‘z’m Dec. :zg 28)(;2?1 315,762 207,450 97 966 | 109,485
MINNEAPOLIS, NN. . 5 523,21z
Twin City R. T. Co..... 12 m., Dec. '94 2,003,679 1,044,548 939,131 138,961* 220.170 Electric Traction Co.... 12 m, Jure 94 1,900 606 1,120.026 780,580/
. 12 95 1,988,803  979.485  1,009.319 750,834* 25,479 12 ot 195 2.151.853) 1,241,584 910,269/
1 ¢ May, 95 164,006 70,539 93,467 PORT HURGN, MICIT.
1 s 96 170,108 74,015 96,093 City Elec. Ry. Co....... 12 m. Dec. '94 46,702 32.585 14,117
5 ¢ s '95 754,080 354,433 299,647 12 ¢ SRR 52,848 34,771 18‘076|
YiALa 5 ¢« 96| 789,695 363,461 426,234 POUG“KEE[’SI‘]}, N.;;., [
MONTGOMERY, . Pounghkeepsie Ctlty = i
Montgomery St. iy.Co|12 m,, Dec. ’94 35,216 21,724 13.492 Wuppinger’s Falls K. . ‘ » |
122 <& 95 50,645 22,915 22,720 C0: sl 12 m. Dec. "9 93.557 60,257 33 300
1 June '95 4,910 2,085 2,825 1 ¢ May 9% 8.453 3,472 4,981
1 % 9 5.215 2,192 3023 <96 31,040 19.979 11,061
g, S« s igh 23 082 13,971 | 9,111 ROCHESTER. N. Y.,
6 ¢t 96) 26,510 16 329 13,181 Rochester Ry. Co....... 12 m. Dec.’9% 782,520 448,304 334,216  269,045% 65,171
MONTREAL, CAN. | 12 ¢« 95 873,445 517,519 335,926 307,118 48,808
Montrenl St. Ry. Co....[12 m ,Sept. '94| 897,835 628,454 269,384 55 363* 214,021 ST. LOUIS, MO., [
124 ¢ 95 1,102,778 652,812 449,966 98,617 351,349/ National Ry, Co......... 12 m Dec. '94 1,353,136/ 776,582 576,554 337,684 238,870
1 ‘¢ Mar, '95 78,638 12 « 195 1,408,957 821,315 682,642 366,687 216,055
1 % = 96 92,146 SCRANTON, PA., | |
(FRLE 95 462,431 sScranton I'rac. Co.....J 1 m. June 95 26,867 12,344 14,523
6] S8 96 664,997 1 = ¢ 196 2:.73‘.4,;4;72 1;.133 11?,112
NEWBURGH.N. Y. 12 ¢ 95 0,628  157.18&: 13,4
Newburgh Elec.Ry. Co.|12 m., Feb. 96 91,156  55,190*| 35,966 26,468 9,507 AT WAHEL 12 %« 96 330,308 164,0:9 | 166,279 124,426 41,653
SEA E, .
NEWBURYPORT,MASS West St. & No. End [
tlaverhill & Amesbury ‘ Elee. Ry. Co....v.c... 12 m. Dec. '9 29,737 15,031 | 14,706
Nite R¥s Cossnssneases -« 12 5ept 94 98316 58.061 40,284 27,664* 12,671 }
T2:4¢ ‘95 104 853 65,936 38,917 28,223% 10,694 SPRINGFIELD, MASS, | |
Springfield st. Ry. Co .12 m Sept. '94 373,903 262.969 121,634 18,210% 103,424
NEW HAVEN, CONN, : 42 * ‘95 442,006 277,156 164,850 30,637% 134,213
New Haven St.Ry. Co |12 m,, Dee, "M 126,183 69,517 56.666 |
12 ¢ o5 198,719 124,454 74,265 SYRACUSE, N. Y.,
1 * Mar. 95 11,742 Syracese Cons., St. Ry,
Lo w06 12,67y Co.sivans RN 12 m. Dec. 94 194,547 181,105 13,442 197 13,244
g e« 95| 34.7;32 | 12 < ¢ 95| 164,626 178,072 | 13,446 304* 413,750
C IR 96! 39,988
NEW LONDON, CONN. ! TERRE IIAUTE, IND. [
New London St. Ry.Co.|12 m., Sept, '94 49,899 29,150 20,749 6,423* 14,326 | Terre linute Elec. Ry. [
128 g5 51,759 30,230 21,528 7,650* 13,878 €o..-cnv... 000050000 Guan 1 m. Dec. 94 §,354
NE\V ()RPEANS. LA. ‘ 1 :: ‘: ;95 11,602 7,939 3,663
New Orleans Traction | 6 94 i [
COuorevronnarriocsnnnsens 12 m,, Nov. 94 951.528 620,508 331,020 | 6 ¢ o5 305 83,507 48,855 34,652
12 ¢4 95 1,320,756 752158 575,598 TRENTON, N. J. ‘ ‘
1 ¢ May 95 123,436 63,293 58..38 Trenton Pass. Ry. Co. 21 m. Dec. 94 198,681 | 1,129
. s 06 125,608 70,440 | 12 & ¢ g5 22,761 1,771
g e “ 95 619,489 344,164 2;:) 32": | '
[ 96 689,536 375,994 313,542 TORONTO, ONT.,
NEWTON, MASS, | | Toronto St. Ry. Co.....[12m. Dec. '94 958,371 517,708 440,663
Newton & Boston St. \ 12 ¢ 95 992,801 489,915 502,886
RyeCoO. covverninsasoos 2m, Sept. 94| 33,478 25,262 8,216 7.670* 539 1 ¢ Apr. 95 75,199 39,205 35,994
[0z =* sg50 32,297 24,685 7,613 7,108* 504 1 “« 96 76,241 41,217 35,024]
Newtonville & Water- \ 4 ¢« ‘95 278,404 161,048  117.356|
town St. Rv. Co....... 12 m., Sept. '95i 7,580 6,599 981 8(9* 172 4 96 298,536 171,533 127,003,
NEW YORK,N. Y TROY, N. Y., - ‘ : A
Third Ave. R. R. Co. .. 12 m., Dec. '94 2,178,336 1,197,344 1,000,991  341,083* 659,909 TreyCity Ry. Co........ 12m Dec. 94 432,596 212,407 220,189, 130,474 89,705
12 % G 2555154 1,456 T82 0 1,198,372 328,917* 869,454 124 95 490,489 242,775 247,714 126,116*| 121.598
Mectropolitan St.Ry.Co. 12m., June '9°| 5,398,466 3.223,956 2 174,510 1,869,971* 314,539 |
S o850 5,702,260 3,183.210 2,589,050 2,016,880* 572,161 UTICA,N. Y.
9 “  Mar. "5 4,201,147 2384571 1,816,576 1,466,449 350,127  Utica Belt Line St.1XR. 12m. Dec. '94 149,105 90,754 68,351 29,844* 28,508
g B W6 5 553,630 2,933,224 2,620,306 1,813,483 806,823 12 ¢ so0g5 160,284 105,297 £4.984 44,791% 10.197
Manhattan Ry. Co...... 12 m., Dec. 91 9,953,810 5,446,029 4,507,511 2,674,049*% 1,833,762 3 * Mar. 95 33 613 11,455 12,158
2+ * 793 9,731,213 5,533.959 4,197,254 2,988,167* 1 209.087 34 = s800 38,650 24,866 13,7:4
3 ¢ Mar. '95 2 525,955 1,407,082 1,118 873 661,323 457,550
B ¢ 06 14 2.891 1,417,712 995,179 610,418 384,761 WASOINGTON, D. C.
Central Crosstown R, Capital Traction Co.... 12m. Dec. '95 1,063,776/ 634,018 429,754
e (0.0 i sveisowen s oo 12 TN, I)ec ‘91 546,026 385,309 160,71% 90,427* 70,291 [ ‘
2 4 95 547,491 879,53 167,965 101,526* 66,442 WATERBURY, CONN.,
D. D, E. B. & Bat'y Waterbury Trac. Co... {2 m. Dec. 95 247,730 142,073 105,657‘
R.R.Co.. onvenen cocodt 12 m., Dec, 94| 691,861 465,236 226,626 171.423* 55,202 L May 95 %0,386
12«7 w05 48443 S5T.0T4 | 191,384 138,112%  53.256 1 ¢ <7 g5 20,254 9,798 10,456/ 8,648 6,808
Elghth Ave. R. R. Co... 12m., Dec. 904 768.064 565.927 202,138 95,545%  10€,592 GRS ¢ 95 89,153
12 “* ¢ 05 530,009 424,706 105,303 68,978+ 36,324 5 ¢ 0 ’96‘ 97 343 54,212 43,131 16,280 26,651
42d St.. Man, & Sl N. | |
Ave. R.R.Co.....c.0n o[12 M., Dec. 94 645,130 517,445 127,685 122,804* 4,881 WHEFLING, W. VA, |
12 95 626,337 527,155 99,182 122,800 423,618 Wheeling Ry. Co.... 12m Dec. ’94 133517 119,378 14,139
New York & Harlem 2 « g5 150,094 88,552 61,542  32,248% 29,204
R.R.COvvnvnnnninnnnnns 1' m., Dec 94 1,106,017 670,970 435,047 37,524* 897,623 | |
.« 95 1,015,076 693,487 321,59 40,150% 281,439 WILKESBARRE, PA., \ | |
Second Avenne R.R. Co 12 m Dec 91 987,923 755,395 232,529 140,078 92,450 Wilkes Barre & Wy-
95 941,290 721,417 216,873 124.566*  92.308 oming Val. Trac. Co.. 12m. Dec. '94) 400,143 196,824 | 203, 319 122,607% 80,711
Union Ry, Co..cevevetnn 12 m,, Dec. '¥4 470,446 254,973 215,473 141,934* 73,539 12 ¢ 05 451,941 209,600 242, 341 134,215%| 108,127
124 95 457,457 280,435 177,022 127,287 49,735 1 ¢ June :921 35%? ;g.éé},g ' g; 2??,
NORRISTOWN, PA., U “ 96/ 'y ,0= 3
schaylkill Val. Trac. Co 12 m., Dec. "9 50,752 36,580 14,172 6 « o 950 189,798 97,513 92,285
N At 6« ¢ 96| 236.505‘ 113,908 | 122,697
NO. ABINGTON, MASS. |
Rockland & Abington WILLIAMSPORT, PA.
SRV Coivconinnivnone <-412'm; bept. 94 52,762 38,836 13,926/ 5,282* 8,644 Wiliiamsport Pass. Ry.
2 95 67,815 49,739 18,056 6,008* 12,048 CO .o.vvvveennreacannes.. 12 June ’94 64,863 49,646 15,217) 10,256 4,962
NORTITAMPT’N, MASS. [ 12« ¢ 195 66,845 52,459 14,386 9,691 4,695
Norehampton St. Ry. Ce 12m.,Sept. 94 50,090 28,904 21,186 2,375% 18,811 s
12 ¢ LO 83,504 46,240 37,264 3,131* 34,133 ' WORCESTER, MASS..
. Worcester Cons. St. Ry. . -
NORWALK, CONN. CO..ovvvvernerenniinnens.[12m. Sept. 94 855,000 284,215 70,785 45,479 | 25,306
Norwalk Tramway Co, 12m, Sept.’95 43,315 20,858 13,457 124 & 095 420,498 309,787 110,711 51,78 | 58,933
1 May 95 37,649 25,231 12,318
N()R\V!Cll, CONN. 1 ¢ s 96 45,728 32,424 13 304
Norwich st. Ry. Co..... 12 m. Sept, ’94 80,069 50,693 29,376 16,035* 13,341 g « ¢ 95 157,286, 121,326 35,960
12095 S52100  G3454  BLTB6 17,400° 14,356 > 8 %« 96 191,5% 144,116 47,412
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