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The Newark & South Orange Railway. double beat poppet valve, operated by a double trip
mechanism. A sensitive regulator sets the poiat of cut-
off according to the demand of steam. The cut-off gear
is operated by an independent eccentric, and the regula-
tor is driven by a belt. It is claimed that the range of
teen miles of double track through the business and resi- = cut-off obtainable is from o to { of stroke. pABA L,
dence districts of Newark and the Oranges. The belts are two ply, thirty-six inches %MW‘*’ -

The power station and offices are located at South ' furnished by the Hoyt Belting Company ) o X

L _OCLE. 1802

For the last eighteen monthsthe lines of the Newark
& South Orange Railway have been operated entirely by
electricity with marked success. The company owns fif-

FIG. 1.—INTERIOR OF POWER STATION—NEWARK & SOUTH ORANGE RAILWAY CO, NEWARK, N. J.

Orange Avenue and South 19th Street. The building is
of brick, one story in height, and 490 X 125 ft.

The engine room is located on the rgth Street side
of the building and is 110 X 50 ft. The power plant con-
sists of four simple, non-condensing engines with cylinder
dimensions 26% X 438 ft., built by Cyrus Currier & Sons, of
Newark N. J., and belted direct to four Westinghouse multi-
polar generators of 250 u. p. each. The engines are pro-
vided with the Woodberg automatic cut-off governor as ‘
shown in Fig. 1. This device is a combination of trip cut- |
off gear and a governor for regulating the same, and is
attached to the steam inlet nozzle of slide valve and
similar engines to regulate the speed. It consists of a |

The steam generating plant consists of eight hori-
zontal tubular boilers of 125 H. p. each, built by CyrusCur-
rier & Sons, of Newark, N. J. The boiler room is directly
in the rear of the engine room, and the dimensions are
so X 110 ft. A duplicate system of steam piping is pro-
vided so that any section may be cut out and the other
used. The IH.W. Johns pipe coveringis employed through-
out. The stack is 166 ft. in height with a tapering flue
seven feet in diameter at the base and five feet in diame-
ter at the top.

The plant is equipped with the Taylor improved
draught and ventilating device. It is claimed that with
this system a cheaper grade of fuel can be used, and the
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insuring of absolute combustion of all particles of carbon
in the fuel.

The ventilating system consists of anumber of funnels
located near the roof of the engine room, and connected
to the stackby pipes which carry off the heated air from

FIG. 2.—BOILER ROOM—NEWARK & SOUTH ORANGE
RAILWAY CO.

the upper part of the room and, it is claimed, reduce the
temperature from 1o to 11 degs. National feedwater
heaters and Deane feed pumps are provided.

The switchboard is conveniently located in the center
of the engine room and is of marbleized slate mounted

Adjoining the engine room is the car barn which ex-
tends the entire length of the building. a distance of 490
ft. There are eleven tracks extending the full length of
the building, and all repairs, except armature winding, are
made on the premises.

The track construction consists of Wharton girder
rails, weighing ninety pounds to the yard, spiked directly
to the ties and connected by eight-bolt fishplates. The
rails are bonded with copper wire and channel pins and
cross bonded at every third rail. Side poles furnished by
the Syracuse Tube Company are used on the greater por-
tion of the line.

The trolley wire is of No. oooo hard drawn copper,
and was supplied by John A. Roebling’s Sons Company.
The overhead appliances were furnished by the H. W.
Johns Company. The hangers for the brass shell, round
tips and the pull-offs are of the regular Giant pattern. The
Brooklyn strain insulators are used at the poles, and the
No. 1 solid moulded mica pole insulators are used for
carrying the lighter feed wires. The heavy feed wires are
carried by iron clad insulators.

The company is operating thirty-six closed znd
twenty-five open cars. The cars are of the Stephenson
make mounted on Brill trucks,and are equipped with two
Westinghouse motors. Lewis & Fowler fare registers and
Pittsburgh Steel Hollow Ware and patent rachet gongs are
employed. The cars are equipped with sand boxes and
ratchet brakes.

Included in the equipment are seven snow plows,
sweepers and levelers and Davis tower wagons.

A very handsome private car, built by the John Ste-
phenson Company, is shown in Fig. 3. The car has an
eighteen foot body with vestibules, and is painted maroon
color with gold letters and ornaments. The interior is
handsomely furnished in birdseye maple with delicate
scroll work ornaments. The chairs are of rattan, with
olive green cushions.

The offices of the company are located in a comfort-
able suite of rooms in the north east corner of the build-
ing. A very simple and complete system of booking
has been adopted by which the receipts and expenses for
any day, month or year can be easily ascertained. A safe
is located in the receiving department and is connected
with the conductors’ room by chutes in which the

envelopes containing the receipts are de-

FIG. 3.—PRIVATE CAR—NEWARK & SOUTH ORANGE RAILWAY CO.

with Westinghouse instruments. It is of a double desk
form with station controlling instruments and feeder
switches and ammeters located on opposite sides. A com-
plete fire apparatus is provided. Reels of hose are at-
tached to the walls throughout the building, and connect-
ed to a1z X 7 X 12 Smith-Vaile duplex fire pump.

The interior of the station presents a particularly
neat appearance. The engines and generators are taste-

fully ornamented and surrounded by polished brass rail-
ings.

|
|

posited. On the face of the envelopes
blank forms are printed on which the
conductor’s number, trip and car number
are entered together with the number of
full- and half fares and tickets. The
safe is divided in the center and has com-
partments for two days’ receipts.

Since the starting of the road by
electricity in February, 1893, there has
never been a shutdown through any fault
of the power equipment.

The officers of the company are: E. S.
Ward, president; G. Kreuger, vice presi-
dent; W. Scheerer, secretary and treasur-
er; A. Radel, general manager and super-
intendent; J. McDonough, assistant super-
intendent.

s>

Large Order in Chicago.

Last month the Chicago City Rail-
way Company placed an order with the
Westinghouse Electric & Manufacturing
Company for six multipolar generators of
700 H. P. each, which will be used for rope
transmission. Another order was also placed for 240 No.
12, single reduction, twenty-five horse power Westing-
house motors. An addition or extension to the switch-
board in the company’s power station will also be built by
the Westinghouse Company, and will consist of sixteen
feeder and six dynamo panels, constructed of black enam-
eled slate, with the necessary parts, etc.

Wogrk has been begun at Ashland, Mass., on the Ash-
land & Hopkinton_ Electric Railroad.




OCTOBER, 1894.]

THE STREET RAILWAY JOURNAL.

605

Electric Railway Construction in Philadelphia.

The city of Philadelphia has probably shown more
activing during the last year in electric railway construc-
tion than any other in the country. The extensive rights
accorded the railway companies in that city a

terior of the station a very bright and handsome appear-
ance. .

An interesting feature of the station is the fact that
natural draft is used. The stacks are of brick and are
roo ft. in height. It will be remembered that in the

year ago or more were immediately acted upon,
and track and station construction was promptly
commenced upon the different lines. The work
to be done, however, was so extensive as to re-
quire a great deal of time for its completion, and
although a large proportion of the total track has
been laid, many of the streets are still torn up, and
on a great deal of the mileage the old horse cars
are still in operation.

THE PHILADELPHIA TRACTION COMPANY,

The Philadelphia Traction Company, the
largest of all the railway companies in Philadel-
phia, has proceeded farther with the work of elec-
trical equipment than any of the other railway
companies. The company is now supplying
power from its three stations on Sutherland
Avenue, 13th and Mt Vernon Streets and Market
Street near 33d, and is erecting a fourth station,
which will have a capacity of 2,250 m. p., at 32d
and Dauphin Streets. During the last two
months the company has put in operation its
17th and 19th Streets north line, its 19th and 2oth
Streets south line and its Lancaster Avenue line.
The next lines to be put in operation are z2d
Street and Allegheny Avenue line, York and
Dauphin line, Jefferson and Manchester line,
Spring Garden and Walden line, West Spruce
Street line and the Paddington line in West Phila-
delphia.

The Sutherland Avenue station, which was originally
equipped with three z50 H. P. Corliss engines belted to
generators, has been increased in capacity by the addition
of two 750 H. P, cross compound, condensing Wetherill-
Corliss engines, direct connected to Westinghouse gen-
erators. The same kind of engine is being installed .in
the other two stations of the company now in operation.

FIG. 2—TESTING CAR NO. 999—PHILADELPHIA TRACTION CO.

stations erected by the Philadelphia Traction Company
at 13th and Mt. Vernon Streets and 33d and Market
Streets, the mechanical draft system was employed, and
in the present station it is the intention of the company
to thoroughly test the natural draft system, so as to
compare the two methods of practice in actual service.

The station is so arranged that the floor of the en-
gine room is about ten feet above the
street and that of the boiler room is on

FIG, 1.—EXTERIOR OF DAUPHIN STREET POWER STATION—PHILADELPHIA

TRACTION CO.

We present in Fig. 1 a view of the new power
station of the company located on Dauphin Street. This
station is of cream colored brick with stone trimmings,
and presents an extremely tasteful appearance. The in-
terior walls are also of cream colored brick, with hand-
some wainscoting for a distance of about five feet above
the floor. The ceiling is of Georgia pine, giving the in-

the street level. Upright boilers of the
Berry type, manufactured by Robert
Wetherill & Company, of Chester, Pa., are
employed, there being eight boilers in
the station, four on each side of the stack.
These boilers consist of two shells, an
outer and an inner joined by radial tubes.
The fire is built in the inner shell, the
heat passing through tubes, making the
boiler essentially of the vertical tubular
type.

The engine room will contain three 750
H. P., cross compound, non-condensing
Wetherill-Corliss engines, direct connect-
ed to Westinghouse generators. Stratton
separators and Wetherill feedwater heaters
will be used. The switchboard is of the
single deck panel type.

Close to the station and adjoining its
old car house, the Philadelphia Traction
Company has erected a new car house
with a capacity of from 400 to 500 cars.
The walls of the car house are of brick,
one story in height and surmounted by a
monitor roof, with a span of 100 ft. The
floors are of concrete.

To assist in making tests on the line,
Chief Engineer Uhlenhaut, of the Philadelphia Traction
Company, has designed a testing car, No. 999, shown in
Fig. 2. This car has somewhat the appearance of an ordi-
nary eighteen foot closed car, but has closed platforms
with folding steps, so that persons will not mistake it for an
ordinary car and attempt to board it. The main panel and
dashes of the car are painted in Tuscan red, a color not

STRY. JOURNAL
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used on any other car of the company, to further dis-
tinguish it. An interior view of the car is shown in Fig. 3.
It is fitted with a testing table, carrying a complete equip-
ment of voltmeters, ammeters, watt recorders, speed indi-

ST.R'Y. JOURNAL

FIG. 3.—INTERIOR OF TESTING CAR—PHILADELPHIA TRACTION

cators, instruments for determining grades, the height of
the trolley wire, etc. There are no benches, but chairs are
provided for the engineers. The car is equipped with
trolley and motors, so that it can be used as a motor car,

terra cotta trimmings. The window sills are of cream
color sandstone. The roof will be slate supported byiron
trusses, and will be provided with a large lantern, afford-
ing good light and ventilation.

The foundation of the north end of the build-
ing rests on solid rock which comes within six
feet of the surface, while at the south end it was
necessary to drive piling to a depth of fifty feet.
The piling is cut off at mean low water and
covered with a layer of concrete two feet thick
on which the foundations for the machines are
built up of Conshohocken bluestone. The general
arrangement of the piling and foundations can be
seen from the section Fig. 4. The building is so
constructed that it can be extended in the future
and the capacity doubled without disturbing the
present arrangement,

The engines and generators will be located in
a well lighted and ventilated room measuring 64
X 150 ft., and located in the west side of the build-
ing. The engine equipment will consist of four
Greene tandem compound, condensing engines of
500 H. P. each, built by the Providence Steam En-
gine Company. The electrical equipment will
consist of four General Electric multipolar gen-
erators of 400 K. w. capacity each, direct connected
to the engine shaft, and running at 100 revolu-
tions per minute.

The switchboard was designed by the chief en-
gineer of the company, and will be a very handsome affair.
It will be thirty feet 1n length with ornamental marble pan-
els. The right hand side will contain the feeder panels, each
panel being provided with a circuit breaker, ammeter and

or it can be attached as a trailer to another car. Itis | cut-out switch. The centralpanel will contain arecording
lighted with ten incandescent lamps. wattmeter and a general station ammeter. The station
— I HEEEEE S

L[]

OO ﬁ

\

)

=N\

12

7
11

Il

et

HIC

A

)

T

) i
\l concRETE T

Nt ) S Ty
xfm\ﬂm' A\ !

3

MICA, SAND & EARTH

TOP OF PLATFORM. ELEV—2.25] _ HIGH

74 <o
NN
ROCK

% ¥ ’}\ <
A

S SU

FIG. 4 —LONGITUDINAL SECTION OF POWER STATION SHOWING
FOUNDATIONS—HESTONVILLE, MANTUA & FAIRMOUNT
PASSENGER RAILWAY CQ.—-PHILADELPHIA,

THE HESTONVILLE, MANTUA & FAIRMOUNT PASS. RAILWAY.

The work of equipping the lines of the Hestonville,
Mantua & Fairmount Passenger Railway Company with
electricity is progressing rapidly under the direction of A.
Langstaff Johnston, the chief engineer of the company.

The new power station is located on the Schuylkill
River at 25th and Callowhill Streets. The building is of
a very handsome design measuring 152 X 112 ft.,, and
when completed will be one of the most attractive power
houses in the city. Thematerial used in the construction
from the level of the street to the engine room floor is
Hummelstown brownstone,and above this it is of brick with |
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controlling instrument for the generators will be located
on the left side of the switchboard. On the extreme left
is a swinging bracket containing two Weston voltme-
ters, which can be thrown in connection with any gener-
ator. All connections from the generators pass under to
the switchboard, and from the switchboard to the line are

| carried under the floor to a testing room under the north-

west corner of the building. A complete set of instru-
ments will be provided here for testing the insulation,
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resistance and capacity. The instruments
will be mounted on a solid brick base
resting on a natural rock foundation.

The boiler room is located in the
east side of the building, in a room
measuring 42 X 150 ft.,, and will contain
eight Babcock & Wilcox water tube
boilers, of 250 H. P. each, arranged in
batteries of two each. The fronts will
be of enameled brick, and brass pipe
fittings will be used throughout.

The smoke flue will extend the en-
tire length of the division wall between
the engine and boiler rooms, entering a
large and ornamental stack at the north
end of the building. This stack will be
150 ft. in height. The base will be twelve
feet squaie to a height of thirty-five
feet; above this it will be octagonal in
form, surmounted by a cap of very orna-
mental design.

The coal handling apparatus will
be very complete. Coal is brought by
boats to a substantial wharf and un-
loaded by means of an elevator and con-
veyor supplied by the Link Belt En-
gineering Company, and erected by
Armstrong & Pringtzhoff, of Philadelphia.

The coal will be conveyed to a bin
holding 300 tons, constructed alongside
of the east wall of the boiler room.
Chutes from this
bin  will pass
through the wall
and deposit coal
in front of each
boiler. The con-
veyors will also be
arranged to store
coal in the space
between the boiler
room and the ad-
joining property.
This spaceis 36 X
200 ft.,, and will

hold over 2,000
tons. The boiler
will be provided iy [
with a narrow y .

gauge track and
coal cars for con-

FIG. 5.—FRONT ELEVATION OF POWER STATION—HESTONVILLE, MANTUA & FAIRMOUNT
PASSENGER RAILWAY CO., PHILADELPHIA.

The feed wires were furnished by the Standard Un-
derground Cable Company, and are from 300,000 to 700,-
ooo ¢. M. They are carried through Lynch Lake terra
cotta conduits. Elliptical shaped manholes, measuring
3 X5 ft., are located at every block. Connections with the
feed cables are made at every third manhole, and run
through branch conduits to the side poles and through
the poles to the trolley feeders.

The poles, which are of the tubulariron pattern, were
supplied by Morris & Tasker. They are twenty-seven feet
in length over all, and are embedded in six feet of con-
crete. They are of neat design and are provided with an
ornamental collar at each section. The tops of the poles
are provided with ornamental iron caps fitted with wood
centers, which extend sixteen inches into the poles, and
afford extra insulation.

The return wires pass through conduits and are con-
nected to the rails at each manhole by special types of
railbond, designed by the chief engineer of the com-
pany and illustrated in a former issue. These bonds are
manufactured by the Car Equipment Company of Phila-
delphia.

The car bodies will be built by the St. Louis Car
Company, and will represent the finest grade of the work
turned out by this company. The trucks are of the Bemis
and Peckham types and will be equipped with two G. E.
8oo motors.

The officers of the company are: Johns Hopkins,
president; Isaac Blum, vice-president and general man-
ager; W. R. Benson, treasurer; A. Langstaff Johnston,
chief engineer; D. A. Haggerty, assistant chief engineer.

THE ELECTRIC
TRACTION COM-
PANY.

The Electric
Traction Com-
pany, of Phila-
delphia, Pa., was
the second com-
pany in that city
to commence
operations elec-
trically, having
put thefirst elec-
tric cars in oper-
ation last April.
It operates the
lines of the
Frankford &
Southwark Phil-
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veying the ashes to the wharf, and to deliver coal from | adelphia City Passenger Railway Company, the Citizens'

the storage piles if necessary.

| Passenger Railway Company, the Second & Third Streets

The condensers are located under the floor of the | Passenger Railway Company, the Lehigh Avenue Rail-

engine room, and take water from a well, 8 X 8 ft., located
in the center of the building. This well will be supplied
by two Worthington duplex pumps located in a separate
building. These pumps have a capacity of 20,000 gals,
each. It is intended to use one at a time, the other being
held in reserve. Water is taken from the Schuylkill
River. A well is located inside of the wharf line and is
furnished with a grating provided to protect the ends of
the pipes from drift and ice. To provide for any accident
to the supplementary pump, the receiving well has connec- ‘
tions with the city mains, from which it can take its water
supply.

The boiler feed pumps will be located in the center
of the boiler room between the boilers, and the piping is so
arranged that the water can be pumped direct from the
hot well to the boilers or through the heaters. The
feed pumps were furnished by Barr, of Philadelphia.
Two Berryman heaters of 1,000 H.P. each are pro-
vided.

The work on the roadbed is about completed.
T.he rails and all special work, as mentioned in a pre-
vious issue, were supplied by the «Johnson Company.
The rails are of the girder type and weigh ninety pounds |
tothe yard. A very elaborate piece of special work was put |
in at Spring Garden and 25th Streets,

way Company and the Lombard & South Streets Passen-

' ger Railway Company. The company has at present two

power stations, one located on Delaware Avenue between
Beech and Laurel Streets, which has a capacity of
6,000 H.P. The other station, which has been in opera-
tion for some time, and which was described in the June
issue of the STREET RaAILWAY JourwaL, is located on
Hutchinson Street, near the corner of Oxford Street, and
has a capacity of a little over 1,000 H. P.

We present in Fig. 7 a view of the interior of the Dela-
ware Avenue power station of the company. It is of brick,
with fronts of pressed brick. The lower part of the walls
is faced with brownstone for a distance of ten feet.
Brownstonessills are also used for the windows, and brown-
stone headstones for the doors. On the latter is cut the
name of the railway company. The power house rests on
piles and stone foundations, and is provided with heavy
walls which are twenty-two inches in thickness for a
height of ten feet. The thickness in the walls is then
eighteen inches at the top. Ample windows are provided
on all sides, giving plenty of light and air. The engine
room roof is provided with a skylight twelve feet wide,
running the entire length of the building. This is not
fitted with ventilators, but both gable ends of the power
station are arranged with exhaust fans run by electric
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power, each of which has a capacity to effect a complete
change of air in the room in fifteen minutes, thus supply-
ing complete ventilation. The roof of the boiler house is
of corrugated iron.

The engine room, which measures 200 X 8o ft., con-
tains six Porter-Allen engines of the tandem compound,
condensing type, and of 1,050 H. P. each, which are direct
connected to General Electric 8oo K.w. generators. One
small couple of 250 H. P. is provided for the night load.
The engine room is provided with a twenty ton Sellers
traveling crane.

An especially interesting feature of the station is the
switchboard, which is located midway between the front
and back of the station and near the south wall. It is of
enameled slate, and so arranged that its entire length can
be that of the engine room. It is located at a distance

EXHAUST HEAD

____BOTTOM OF ROOF TRUSS - —

fitted with the Thomson magnetic circuit breaker,
type F, manufactured by the General Electric Com-
pany, and voltmeters and ammeters which are of the
Weston type. All of the switches are of the so-called
quick break type, and one is a 7,000 ampere Ajax switch.

The boiler room measures 200 X 8o ft. and employs
the mechanical draft system, which as our readers know,
is being used extensively in Philadelphia. It will be fitted
with twenty-four Babcock & Wilcox boilers, each of 250
H. P. capacity each and four economizers of the American
Economizer Company’s manufacture. The capacity of
the economizers will be equal to the boiler horse power
and so arranged that any one of the four economizers can
be used with any one section of boilers. The stack, which
has an inside diameter of ten feet and rises to a height of
sixty feet from the ground, is provided with two direct
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of six feet from the wall, giving easy access to all con-
nections.

Owing to the great distance to which power is trans-
mitted and the distance of some of the outlying lines of
the company from the power house, special provision had
to be made tokeep up the voltage at these outlying points.
This is accomplished by means of providing the switch-
board with two positive bus bars in addition to the nega-
tive bus bar, one positive bus bar being at a potential
of fifty volts or more higher than the other. The connec-
tions are so arranged that any feeder can be connected
with the higher or lower positive bus bar, or so that any
generator can be put in connection with it. In this way
the potentials of the outlying lines can be kept up by
raising the potential at the station end of the feeders if
there should be a drop in the voltage. By this method a
large saving in copper can be effected. The switchboard
panels are of the General Electric one-pole switch system.
The equalizer switch is set close to the generator and the
equalizer bus bar is run straight between the generators,
the two connecting to the switchboard. The board is

driven Sturtevant fans for the mechanical draft. Each
fan has a capacity equal to taking care of all the boilers
when running at their full capacity. The condensing
pump is of the Blake vertical type.

Theboiler house has a storage capacity for coal of 500
tons. The coal can be transferred at any time to the
boilers by coal handling machinery manufactured by the
Link Belt Engineering Company. Ashes will be taken
from the boilers by conveying screws and elevators,
thence carried to a hopper on the coal wharf so that when
a car unloads coal for the station it can be reloaded with
ashes which are then taken away.

For condensing water the company has laid two eight-
een inch pipes to the Delaware River, one a suction and
one a discharge pipe.

All the feed pumps are supplied by the Blake Manu-
facturing Company, and the station is fitted with two,
each with a capacity equal to that of the entire station.
The station is also provided with an injector manufactured
by L. Schutte & Company, of Philadelphia, of a capacity
equal to that of the entire station. This injector was one
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shown at the World’s Fair, and the object of its installa-
tion was to provide for the operation of the station in case
of accident to the pumps, the latter being usually relied
upon to supply feedwater to the boilers. To all bends in
the steam piping or at any other place where steam
might condense, piping is laid so that the condensed
water is carried to the Blake pump and receiver, by which
it is pumped into the boilers.

As mentioned in previous ar-
ticles on the electric railway
system in Philadelphia, all of the
feeder and return cables are car-
ried in underground conduits.
The type of conduit of the Elec-
tric Traction Company is creo
soted wooden ducts manufac-
tured in Williamsport, Pa. The
cable vaults at the power station
to which all the vaults lead are
lighted by windows and also by
electric lights. Provision is made
so that ninety cables can enter
here and be hung on the walls.
One end of the cable vault is
utilized as a testing room. Per-
manent connections are made
with each cable and the terminals
are run to the testing room
where they terminate in a switch-
board. By this means connec-
tions for testing can be easily
made from testing instruments
to any feeder terminal.

The Electric Traction Com-
pany is rapidly completing its
outside work of construction.
The 10oth and 11th Streets line,
which is owned by the company,
has been in operation for some
time and is receiving power from the Hutchinson
Street station. The s5th and 6th Streets line, and
the 2d and 3d Streets line are almost completed and

FIG. 7.—INTERIOR OF DELAWARE AVENUE POWER STATION—ELECTRIC TRACTION CO.,

PHILADELPHIA.

will be put in operation, it is hoped, by October 1.
The Lombard & South Streets line and the Lehigh
Avenue line will be the next to be put in operation.
Bracket construction is employed on the 1oth and 11th
Streets line, and span wire construction is used elsewhere.
About two-thirds of the company’s track is now equipped.

The track construction used consists of ninety pound,
nine inch girder rails, illustrated in the January, 18,4, issue
of the STREET RaiLway JournaL. These rails are double
bonded by riveted bonds through the web. The rails are
also cross bonded and connected to the return cable,
which hasa cross section equal to 20 per cent, of that of

the outgoing feeders. The feeders are of a standard size

" of 650,000 circular mills and were supplied by the John

FIG. 8.—VIEW OF BOILER ROOM, DELAWARE AVENUE POWER STATION—ELECTRIC TRACTION

CO., PHILADELPHIA,

'"A Roebling’s Sons Company. They are lead covered.

The return cable is of 1,000000 circular mills, and is

slightly insulated. The trolley wire is No. oo. Medbery
insulation and that of McAllen
type are used. From some tests
made on the roth and 11th Streets
line the drop of voltage on the
return circuit was found to have
a maximum of 2 per cent.

As will be seen, the equip-
ment of the Delaware Avenue
station is similar in many re-
spects to that of the Hutchinson
Street power station of the com-
pany, the chief characteristics of
which are Porter-Allen engines
direct connected to General Elec-
tric generators, and in the steam
equipment Babcock & Wilcox
boilers operated with econo-
mizers and mechanical draft. The
engineers of the company are
well satisfied with the results
secured in economy at the
Hutchinson Street station of this
plant. Tests made at this sta-
tion show a fuel consumption of
only 2.2 lbs. of coal per horse
power hour on tests extending
over a length of two weeks dura-
tion, when the feedwater was
introduced to the heaters at 7o
degs., leaving at 200 degs. to go
to the'economizers, and leaving
the economizers at from 260 to 265 degs. For an aver-
age output of 15,000 H. P. hours per day fifteen tons of
coal were used, at a cost, including wear and tear, wages,
coal, oil and interest, at about $.009 per horse power
hour. The depreciation is estimated at 6 per cent. and
interest on capital at 6 per cent. It should also be remem-

STRY JOURNAL
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bered that the plant is a non-condensing one. It was,
however, built when material and wages were low, and
at figures which probably could not be obtained in ordin-
ary times.

ly
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FIG. 9.—SECTION OF BOILER ROOM, SHOWING COAL

AND ASH CONVEYOR.

Important Parchase in San Francisco.

An important change in ownership of San Francisco
street railway property occurred last month in the pur-
chase by the Market Street Railway Company, of almost
the entire capital stock of the Metropolitan Railway Com-
pany. The capital stock of the company is $1,000,000,
amount of first mortgage bonds, authorized, $250,000, of
which only $200,000 have been issued. The road had but
aslight floating indebtedness.

The Metropolitan has been put under the manage-
ment of the Market Street Railway Company, by the ap-
pointment of M. D. Stein, as manager, and the election of
N.-T. Smith, treasurer, and J. L. Willcutt, secretary. The
road is five miles long and was the second electric rail-
road constructed in this city, having been running since
October 20, 1892. The first electric railway in operation
was the San Francisco & San Mateo Railway which
opened April 26, 1892. Itisa first class road in every
respect, well equipped, with ample power for much more
than its present requirements. The route of the Metro-
politan Railway is from the junction of Market, Powell
and Eddy Streets, along Eddy Street for five blocks to
Hyde Street, along Hyde for two blocks to O’Farrell
Street, out O’Farrell Street to Scott, Scott to Fell, Fell to

Moy
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FIG. 10 —LONGITUDINAL SECTION OF BOILER ROOM--ELECTRIC TRACTION CO, PHILADELPHIA.

The chief engineer of the Electric Traction Company
is Capt. Edw. B. Ives. Axel H. Engstrom has general
charge of the power house construction.

@

Boiler Accident at Indianapolis.

A gas explosion occurred in the boiler house of the
Citizens’ Street Railway Company, of Indianagolis, on
August 31, at 3:50 P. M. As a result the eighteen inch
brick walls surrounding the boilers on three sides were
blown down, as well as the steam fittings upon the out-
side of the brick wall. The accident is attributed to the
accumulation of gas under the boilers, though the gauge
showed only four ounces pressure of gas and 125 lbs.
steam. The boilers were guaranteed to stand a pressure
of 165 lbs.,and the company was allowed to carry a press-
ure of eight ounces of gas.

Under direction of General Manager McLean, masons
and steam fitters were immediately set at work to under-
take repairs. The work was prosecuted speedily, com-
mencing Friday evening and continuing through Friday
night, Saturday and Saturday night, Sunday and Sunday
night, until 2 . M. Monday, when all was finished, and at
11 o'clock the load was again put on the station.

The amount of the loss is not yet determined, but
fortunately no lives were lost. One fireman received a
scalp wound, and the chief engineer, who was standing

with him in front of the boiler at the time, was consid- |

erably shaken up, but is on duty again.

THE power house of the Gettysburg (Pa.) Street
Railway Company was destroyed by fire on September 1o.

Baker, Baker to Page and along Page Street to the Stan-
yan Street entrance to Golden Gate Park, with a branch
from the junction of Page and Clayton Streets, along
Clayton, Waller, Cole, Carl via J Streetand Ninth Avenue
to a southerly entrance of the Park. From this it will be
seen that the system works into that of the Market Street
Railway Company very well.

—_——— il ¢ @ ———————

Rockliffe Park, the Summer Resort of the Ottawa
Electric Railway Company.

The value of parks at the termini of street railway
lines as traffic promoters is clearly recognized, and many
street railway companies have found that an investment
made in this direction is often repaid in a few years
by the traffic induced. We have published in former
issues views of different street railway parks, and present
this month views of the Rockliffe Park, on the line of the
Ottawa Electric Railway Company.

The park is situated about three miles east of Ottawa
on the high bluffs overlooking the Ottawa and Gatineau
Rivers, which have their confluence directly opposite the
central portion of the park and thence flow through a
charming country to the St. L.awrence and the ocean.
The view from the park pavilion is claimed to be as fine
as any on the Rhine. Looking west, the Laurentian
Mountains rise to an altitude of several thousand feet,
and slope gently down to the luxuriant farm lands of the
| Templeton district. On the mountain side is Kingsmere,
the few months’ home each year of Canada’s Governor
General, I.ord Aberdeen.
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The park properties, consisting of about a hundred
acres of beautiful woodland, were purchased by the Otta-
wa board of park management this year, and will be im-

minute service during the summer. On an average, Otta-
wa’s population of 50,000 visit the park every week. Every
pleasant evening a band concert is given at the park, the

VIEWS AT ROCKLIFFE PARK, ON THE LINE OF THE OTTAWA ELECTRIC RAILWAY.

proved from year to year without interfering with their
natural beauty. The cars of the Ottawa Electric Rail-
way run directly through Rockliffe Park, and give a three

announcement to the public that the band will play being
made by means of pennants carried midway on the trolley
poles of the cars during the day.
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The Paterson, Passaic & Rutherford Electrie
Railway Company.

By LemueL WiLLiam SeErRrerL, M. E.

This railway company, extending as it does from
Rutherford, N. J., through Passaic and Paterson to Singac
and the intermediate towns along the line, forms part of
a trunk line system which will run in Hoboken from the
Barclay and Christopher Street Ferries through Jersey
City to Rutherford and Paterson. This line is now com-
plete and in operation from Rutherford to Singac, which is
about six miles west of Paterson, and the construction of
that portion of the trunk line from
Rutherford to the ferry, known as P 5
the Jersey City, [loboken & Ruther- . v v
ford Electric Railway, is now nearing

This line was designed and built by the writer, and
the accompanying illustrations were taken at various
points along the route. The Westinghouse system is used,
and power is taken from the Edison Electric Light Com-
pany, in Paterson, on terms favorable to both companies,
the average cost for power being only a trifle more than
the company could produce the same by having its own
plant. The entire line from Paterson to Rutherford, a
distance of nine miles, is operated - from the Paterson
station; thirty-six miles of No. oocoo feed wire has been
put up for the operation of this portion of the road, the
feed wire being arranged in lengths as shown on the ac-

companying diagram. The total mileage of the line from
Rutherford to Singac is about twenty miles.

o MILES

v
v v v v v v

<

TROLLE Y

completion. These two roads when

FEEDERS

in operation will give a double track

electric railroad all the way from
Passaic to the ferries, a distance of
fourteen miles; and a considerable
portion of the line from Passaic to
Singac is also double tracked. The
entire line when completed will have its terminus at the
Delaware, Lackawanna & Western Ferry, in Hoboken, to
New York, and will run out into the country a distance of
about twenty-six miles; and will go through fourteen
cities and villages, having a population of about 400,000
people.

The president of this company is Charles A. Johnson,
a banker of New York, and the treasurer is Gen. Louis
Fitzgerald, president of the Mercantile Trust Company.

ELEC. LT
STATI/ON.

FIG. 2.—DIAGRAM

OF FEEDERS—PATERSON, PASSAIC & RUTHERFORD ELECTRIC
RAILWAY CO.

One of the illustrations in the group on page 613
shows the car house at Rutherford, of which there is also
shown a plan view in Fig. 1. This car house was built on
low ground, and about two feet of peat and bog was
removed from the entire surface where the building now
stands. A Howard clock in front of the building enables
the conductors to set their watches without leaving the
car. Each of the tracks in the building has a separate

| entering curve so that cars can be readily run out of the

Mmoo

FIG. 1.—PLAN OF CAR HOUSE—PATERSON, PASSAIC & RUTHERFORD ELECTRIC RAILWAY CO.

Some of their associates in this enterprise are Charles
Curie, of Curie, Smith & Mackay, New York; Ex-Senator
Charles H. Russell, Thomas D. Jordan, comptroller of
the Equitable Life Assurance Company, FF. C. Van Dyk
and James A. Morrisse, of Paterson, N. J. The company
is a consolidation of five different companies, by which it
secures a continuous line from Rutherford through Passaic

and the heart of the city of Paterson to Little Falls and |

Singac.

building in case of fire. The floor of the building slopes
fifteen inches in 100 ft. from the rear to the front. This
enables cars to run out by gravity in cases of necessity,
such as fire; and the trolley wires are so arranged that
the current can be cut off of the wires inside of the build-
ing by means of a switch on a pole outside at the street
line. ~Pits are provided under the tracks the entire length
of the building, and the bottoms of the pits, as well as the
| floor itself, are ofconcrete. The roof is of the iron trussed
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type, covered with corrugated iron, and the wing contains
machine shop, store room and other rooms, as shown on
the plan. A high pressure steam heating system has been
put in having a gravity return. A fifty horse power, verti-
cal boiler is used, the water being returned to the boiler

about 1,200 ft. long and ten feet high, which was built
along the plank road between Rutherford and Passaic.
Another view shows the arrangement of the bents on
the drawbridge over the Passaic River. A 500,000 circular
mill, armored cable runs under the river and is connected

T RYSAURNAL™

VIEWS ON THE LINE OF THE PATERSON, PASSAIC & RUTHERFORD ELECTRIC RAILWAY CO.

by a Keiley trap. Two fire hydrants, one in the rear and
one in the front of the building, are provided in case of
fire, and connected with the water main in the street,
which carries fifty pounds pressure. A separate building
is provided for the storage of oil and other inflammable
materials.

A second illustration shows a part of a retaining wall

with the feeders on each side, while a galvanized iron cable
about one inch in diameter is run across the river for the
ground return. Another view is taken on Main Street, in
Passaic, and shows the Passaic & Newark Electric Rail-
way lines and on the opposite side the Erie tracks.
Between Passaic and Paterson for a short distance
the railway company has its own right of way, and the
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illustration in the upper right hand corner shows a small
bridge built over the Weasel Creek. The line from Pater-
son to Little Falls and Singac runs along the bank of
Passaic River and the route is very beautiful. The view
in the lower left hand corner is taken on this portion of
the line at the high bridge of the Delaware, Lackawanna
& Western Railroad over the Passaic River.

The track in Paterson and Passaic is laid with seven
and nine inch high girder rail, and the balance of the
track is laid with a seventy pound T rail. 6 X 8 in. ties,
seven feet long, are used. Octagonal wooden poles are
used throughout for the overhead construction, except in
the heart of the city of Paterson where iron poles are used.

Thirty-five cars are in use upon the line; and besides
the car house at Rutherford, a car house is being built at
Lake View, and is now nearly completed, which will hold
twenty cars, and another car house located at Singac,
now finished, which will hold twelve cars. The carsin
use upon the line are of the Brill and St. Louis Car Com-
pany manufacture.

The road is capitalized for $8oo,000, and its earn-
ings show a splendid income upon the investment. Some
portions of theroad have been running more than a year,
and the entire system has now been in operation about
three months. Credit for the successful carryingthrough
of this undertaking should be given to its president,

A New Feeder Switehboard.

A feeder switchboard, possessing several new and
novel features, is shown in the accompanying illustrations.
It has recent- <
ly been install-
ed in the Pali-
sade Avenue .=
power station _- -
of the North
HudsonCoun-
ty Railway of
Hoboken, N.
J. It was de-
signed by A.
K. Bonta, the
electrician and
engineer of
the company.

The board
is constructed
of highly pol-
ished, quarter-
ed oak and is thirty-two feet long and four feet six
inches high, with a horizontal shelf about two feet wide,
extending the entire length. On this shelf are mounted

the feeder switches. These

i
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FIG. 2.—CURRENT INDICATOR—HOBOKEN.
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switches were designed
especially for this plant.
They are of the quick re-
leasing type and have
double contact jaws with
the lever hinged to the
base between the jaws.
One of the jaws is con-
nected to the high speed
plant and the other to
the slow speed plant,
both being employed in
this station. There are
sixteen sections, each
section being provided
with a circuit breaker.

Current indicators of
a special design, shown
in Fig. 2, are mounted on
the board between the
switches and circuit
breakers. These indica-
tors are circular in form,
having an indicating
needle mounted in agate
bearings. They are cali-
brated to a standard in-
strument, and show the
amount and direction of
the current.

In the center of the
switchboard is a desk on
which is an electric call
to the patrol station, and
a telegraph instrument
with which the man in
charge can send an alarm

SZRY JOURNAL

FIG. 1.—FEEDER SWITCHBOARD--NORTH HUDSON COUNTY RAILWAY, HOBOKEN.

Mr. Johnson. The general manager of the road is A.
H. Hayward, formerly manager of the Allentown & Beth-
lehem road, and under his judicious management the
ultimate success of the road is well assured.

-

THE Toronto (Ont.) Street Railway Company reports
earnings of $87,666 for the month of August. Last year
in August, the earnings were $89,436, the excess of last
year over this being attributed to the military tournament
during August.

@

THE Bristol Tramways & Carriage Company of Bris-
tol, England, carried 13,000,000 passengers last year.

to the patrol station in
whose district trouble
may occur.

All of the instruments are nickel plated, and the
board presents a very attractive appearance.

¢

The First Electric Railway in Russia.

The first electric railway in Russia has been opened at
Kiew, and has a length of about two miles, with grades as
high as g per cent. The two generators used are of Ger-
man make, each having an output of thirty kilowatts. They
are driven by Otto gas engines of sixty horse power.
The track is laid with stringer rails. American line
appliances are used to a considerable extent.
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New Electric Fountain. -~

All who saw the electric fountains at the World’s Fair,
Chicago, must have been much impressed with the
beautiful effects secured by the electric arc light in
connection with jets of water. While not the first electric
fountains, those of the World’s Fair were by far the larg-
est and most elaborate which had at that time been con-
structed, and they deservedly were regarded as among
the most interesting and beauti-
ful objects at the Exposition.

Electric fountains are well
adapted as attractions for public
parks, and particularly so for
those parks which are under the
management of, or are supported
by, electric railway companies.
The power for their operation
can besupplied from the railway
current, if deemed desirable,
and it is doubtful whether
any other attraction can be
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regulated by means of hydraulic power operating cylin-
ders, instead of by hand power with directions tele-
phoned from the operating house as in Chicago. The
hydraulic cylinders for operating the color displays are
each independent of the other and are operated by in-
dependent valves from the operating house so that a very
wide variation in displays is given. Chapman valves of a
special type are used.

Aunother important feature of the installation is that
the operator is not obliged
to turn off one display be-
fore setting the next one,
and one display can blend
into another. Two of the
combinations, of which there
are a large number possible,
are shown in Figs. 1 and 2.

The current is supplied
by the local electric lighting
company at a potential of
1,000 volts, which is reduced
to fifty volts at the lamps,
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FIGS 1 AND 2—ARRANGEMENT OF ELECTRIC FOUNTAIN AND CONTROLLING HOUSE, PITTSBURGH, SHOWING
TWO POSSIBLE COMBINATIONS.

installed for the same sum of money which would prove
equally attractive. We illustrate on this page a new
electric fountain, which was put in operation last month
in Pittsburgh, Pa. Its cost was defrayed jointly by the
Duquesne and Pittsburgh Traction Companies and the
city of Pittsburgh.

which are put in multiple so that one does not interfere
with another. The supply of water is taken from the
city mains and is under pressure of 135 lbs. 13,000 gals.
are used per minute.

All plans and specifications of the fountain were
drawn by F. W. Darlington, of Philadelphia, who was

2yial e
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The fountain differs materially from those exhibited
at the World’s Fair. While larger than either of those at
Jackson Park, Chicago, the method of operation has been
much simplified so as to largely reduce the number of
employes required to operate the fountains.

The fountain (Fig. 1) is located at Stanley Park, on
the line of the Duquesne and Pittsburgh Traction Com-
panies. Its approximate cost was $z5,000, an amount
somewhat in excess of that which would have been re-
quired had not considerable blasting been necessary. The
height of the central jet is zoo ft., about fifty feet higher
than that at the World’s Fair.

The basin of the fountain measures 120 ft.in diam-
eter, and the fountain jets will be lighted by fifteen 8,000
C. P. arc lamps, supplied by the Washington Electric
Company, of Chicago. These lamps will operate on an
alternating circuit of fifty volts. The pit under the foun-
dation is forty feet square, and all the work required in
the pit during the operation of the fountain can be done
by one man instead of eight or more which were needed
in the Chicago fountain.

The operating house is located at a distance of 100 ft.
from the center of the fountain, as shown in Fig. 1, and
one man can handle everything from that point From
this house the different displays and colored lights are

FIG. 3.—SECTION OF PIT—PITTSBURGH ELECTRIC FOUNTAIN.
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also supervising engineer of the installation. The con-
struction was carried on under the charge of Director
Bigelow, of the Department of Public Works, of Pitts-
burgh. The pipe work was supplied by the Wilson, Sny-
der Company, of Pittsburgh.

A comPARISON of passenger charges per mile on
steam railways, from investigations of the Interstate Com-
merce Commission, shows an average in Great Britain of
4.42 cents for first class, 3.20 cents for second class, and
1.94 for third class. In France, the average is 3.85 cents
for first class, 2.86 for second class, and 2.08 cents for
third class. In Germany, the rate is 3.10 cents for first
class, 2.32 cents second class, and 1.54 cents third class.
In the United States the average charge is 2.1z cents.
The average charges per ton per mile are as follows:
Great Britain 2.80 cents, France z.zo cents, Germany 1.64
cents, and in the United States one cent. The interest on
capital invested in the several countries is said to be as
follows: United Kingdom 4.1 per cent., France 3.8
per cent., Germany 5.1 per cent, Peru 5.3 per cent.,
Austria 3.1 per cent., Belgium 4.6 per cent.,, United
States 3.1 per cent. Throughout the world it is 3.1 per
cent.
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First Annual Meeting of the Michigan Street
Railway Association.

The Michigan Street Railway Association, which was
formed in Grand Rapids last June, held its first annual
meeting September 19 at Grand Rapids. Among those
present were William Canham, W. L. Jenks, of Port Hu-
ron; David D. Erwin, F. W. Thompson, of Muskegon;
George A. Hart, of Manistee; ]J. P. Lee, of Lansing;
Hudson T. Morton,of Ann Arbor; David H. Jerome, of
Saginaw; B. S. Hanchett, Jr.,, of Grand Rapids; G. S.
Johnson, of Grand Rapids; A. G. Bowne, of Grand Rap-
ids; Mr. Harry, of Bay City; W. Worth Bean, of St.
Joseph; Garson Myers,of the Standard Railway Supply
Company; L. E. Myers, of the Electrical Installation Com-
pany; F. C. Randall, of the J. G. Brill Company; P. F.
Leach, of the Bass Foundry & Machine Company; W.
S. Louttit, of Pullman’s Palace Car Company; Ed. Koh-
ler, of the Walker Manufacturing Company; Mr. Smith,
of the Consolidated Car Heating Company.

The old officers were re-elected as follows: President,
W. L. Jenks, of Port Huron; vice-president, W. Worth
Bean, of St. Joseph; secretary and treasurer, Ben S.
Hanchett, Jr., of Grand Rapids. Executive committee:
The above officers and Strathearn Hendrie, of Detroit,
and David H. Jerome, of Saginaw.

In the morning the guests were given a ride
the city in a special electric car,

around

Graphical Records of Street Railway Statistics.

By RusseLL Ross.

The profits of an electric road depend so largely
upon the proper maintenance and operation of the power
equipment that the need of keeping full records was soon
appreciated. The modern plant is well systemized in all
branches. It is an easy matter to collect data bearing
upon the different elements of its operation, and one will
usually find records of different degrees of completeness.
It is very rare, however, that the full benefit of these rec-
ords is taken advantage of. There is often the most
complete data on coal consumption, watt hours output,
car miles run and passengers carried, and yet the meaning
of the figures lies buried in the records. It is there to be
sure, if it is wanted, but the time never comes when there
is leisure to work it up into significant shape. The super-
intendent may perhaps note that various items bear this
or that relation to the same items in other cases, and there
is, of course, better information about the running of the
plant than if there were no records at all, but their full
import, the evidence they give of a change of conditions
f)r of the effect of one item upon another, is usually quite
ost.

There is no doubt such a thing as getting wound up

and an inspection was made of H
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called to order at 2.30 P. M. in
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one of the parlors of the Mansion
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House, and lasted until six

T
I

! 1
{

i

]

[

]

I

]

T

N

]
1
|

o’clock. The subjects of the

papers read were as follows:

“Suburban Electric Railways

and their Possibilities,” by C. [1*

M. Swift, of Detroit; *“Construc-

tion, Maintenance and Opera-

tion of Small Street Railways,” [ | =am:

by W. Worth Bean, of St. Joseph; Hond ]
“Street Railway Accident and !

Fire Insurance,” by David D.

Erwin, of Muskegon. ,1

Each paper was discussed at

length, and many new ideas in

IHREENE

the management and mainten-

il

ance of railways were developed.
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It was decided to hold the next
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annual meeting in Grand Rap-
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ids in September, 1895, and the
meeting was adjourned.

In the evening the mem-
bers of the Association held an informal banquet at the
pavilion of the Grand Rapids Company at Reed’s Lake,
Mr. Bean was chosen as toastmaster, and a pleasant eve-
ning was passed by all. Speeches were made by ex-Gov-
ernor Jerome, of Michigan, and Messrs. Jenks, Howard,
Bowne, Kohler and Ward. Upon the return to the Man-
sion House after the banquet, further entertainment was
offered the delegates by the supply men present.

A Change in Ownership of the Detroit Street
Railway System.

The Detroit (Mich.) Street Railway system changed
hands again last month, the interest of Thomas Nevins, of
Orange, being purchased by a syndicate represented by
R. T. Wilson & Company, of New York. The amount
paid is not stated. The new directors of the company
are: R. T. Wilson, M. W. O’Brien, Cameron Currie, Maj.
J. M. Edwards, of New York; F. R. Pemberton, of New
York; D. M. Ferry and John C. Donnelly.

The officers are as follows: President, J. M. Edwards;
vice-president, M. W. O’Brien; treasurer, R. T. Wilson;
assistant treasurer, George H. Russell, secretary, J. R.
Sterling; general manager, J. D. Hawks.

DIAGRAM SHOWING WEEKLY RECORD OF STREET RAILWAY DATA.

in statistics, and they do not always have the respect of
practical men. The interminable calculations of “ pounds
of coal per kilowatt hour,” “ kilowatt hours per car mile,”
“ car miles per passengers carried,” etc., seem to absorb
an unwarrantable amount of time, and introduce a useless
amount of red tape. But if this information were easily
secured, and in such shape that it could be quickly appre-
ciated, no one would question the value of its instruction.

Graphical methods, which have so often added to the
clearer understanding of other statistics, seem to give the
better and simpler representation of street railway data
that is needed. The plotting of the data in “curves”
brings out very plainly conditions and relations that would
hardly be noticed in the bare figures, and they are shown
without the labor of making calculations. Those given
herewith are from stations in operation, and so represent
actual tests.

In Fig. 1 are plotted in four curves, passengers car-
ried, car miles run, kilowatt hours output and coal con
sumption in pounds. The different curves are plotted on
such a scale as will bring them conveniently near for
comparison. Thus, while a unit length of an ordinate
represents 50,000 lbs. of coal, it represents §5,000 kilowatt
hours, 2,500 miles and 10,000 passengers carried. Each
curve by itself will, of course, show the constancy or
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change in the feature it represents. The growth or
decrease in travel or the rise or fall in the consumption
of coal, for instance, will be plainly illustrated as in any
graphical representation. But by plotting the four curves
together in this way additional information of an interest-
ing and useful nature is shown quite as plainly.

Take, for example, the two

point could be added to each curve and connected to the
rest with a pencil. But using crayons of different colors
for the different curves, the relations are more plainly seen.

Such a plot does not, of course, give exact values, and
the distance between any two curves would vary somewhat
with the variation in the height of the ordinates, but this

lower curves, those representing [T TF I ] A HHH
the coal consumption and the [ . 1 FF T [ A #j
kilowatt hours output. Under T EERNENR N PO {], BN i nEn H
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much difference in the quality, or
if there is sudden depreciation
of the plant in any part, there
would be abrupt changes in the relative positions of the
curves, while if the decreased efficiency were due to leaks
in the cylinder gradually growing worse, or if accumu-
lating scale in the boilers was gradually reducing the
efficiency of the steam generation, the change in the
relative positions of the curves would also be gradual.

In the same way the approach of the kilowatt hour
curve to the car mile curve (Fig. 3) would indicate
changes in the conditions outside the station, for it would
show an increase in the kilowatt hours per car mile. This
might be due to heavier traffic, and if so,evidence would
be found in the relative positions of the car mile and pas-
senger curves. It might be due to abnormal conditions
of weather which could also easily be checked. But if
there were a gradual decrease in the efficiency of the car
equipments, or if the bonds were becoming disconnected

DIAGRAM SHOWI

NG VARIATIONS IN KILOWATT HOURS AND CAR MILES.

could be made practicaily negligible, and there seems to
be a genuine value in the zndications that it can give. Such
a chart would keep before a superintendent at all times,
the general conditions under which his road was operat-
ing, and it would hardly be possible for serious deprecia-
tions to go on without his having immediate and striking
evidence of it. There is at least one road where a chart
of this kind would have shown many months before de-
tection, serious losses in the power plant, and great in-
crease in the output per car mile.
“Or G———
The Proposed Line of the Pennsylvania
Traction Company.

Theright of way between Harrisburg and Philadel-
phia for the high speed electric railway of the Pennsylva-
nia Traction Company has now,

1

T it is said, been secured, with the
I
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exception of about five or six
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miles. The proposed line of the
company extends from Harris-

burg through Lancaster, Stras-

burg and West Chester to Phila-
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delphia, with branches from Lan-

caster to Columbia, Marietta,

Safe Harbor, Manheim, Terre
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Hill and Reading, from Stras-
burg to Quarryville, and from
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Parksburg to Oxford. The total
length of the proposed line is

over 4oo miles, of which fifty

miles are running and forty-three

miles are under construction.
The latter includes the lines from
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Lancaster to Lititz and Manheim

DIAGRAM SHOWING VARIATIONS IN KILOWATT HOURS AND LBS. OF COAL.

and the losses in this way increased, the curves would
give evidence of the trouble by their gradual approach.

There would be shown too, with curves of this kind,
the effect on the travel when more cars were added, the
effect of the passengers carried on the power required, or
the effect of increased speed, and all without any tedious
calculating of results which, even when found, would per-
haps be made more intelligible by plotting. The labor
of keeping such curves up to date would not only be far
less than that of calculating “ pounds of coal per kilowatt
hour,” “kilowatt hours per car mile,” etc., but would be
little more than simply copying the reports. Each day,

or for the sake of average values, each week, one more

and to Terre Hill and Ephrata.
The portion now in operation in-
cludes the lines in Lancaster, and
from Lancaster to Millersville, the system in Columbia,
and the line from Columbia to Marietta.

The officers of the company are: President, ex-Sena-
tor John J. Patterson, of Lancaster, Pa.; secretary and
treasurer, John P. Hertzler, of Lancaster, Pa.; consulting
engineer, I. W. Darlington, of Philadelphia. Directors:
John J. Patterson, John D. Skiles, J. Hay Brown and S.
M. Patterson, of Lancaster, and Robert McMeen, of Miffl-
intown, Pa.

—————atlp ¢+ © > E————

Tue Rochester (N. Y.) Railway Company has leased
the line of the Rochester Electric Railway Company for
a term of fifty years.
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The Youngstown Street Railway Strike.

Youngstown is a city of about 40,000 inhabitants, and
has always given evidence of being a very good railroad
town, but, unfortunately for the town and its industries,
it is largely governed by trade unions. The leng contest
between the Youngstown Street Railway Company and
Division No. 6 of the Amalgamated Association of Street
Railway Employes of America, which has just terminated
successfully for the railway company, has attracted more
than usual attention throughout the country, so that a
brief history of the affair may not be without interest.

The first strike of this year on the line of the com-
pany occurred in March, following a reduction of twenty-
five cents per day in the wages of one engineer. The
men were out ten days, and finally came back after accept-
ing a reduction of 10 per cent. right straight through,
from the motormen up, the engineer in question accept-
ing his twenty-five cents a day reduction, glad to get
back.

The next strike occurred on July 9. After giving the
company less than eighteen hours’ notice, the Association
handed Mr. Anderson, the general manager, a scale of
wages to sign, including the following items: Conduc-
tors, motormen and swingmen to get sixteen cents per
hour on week days and eighteen cents per hour on Sun-
days, 12 hours to constitute a day’s work; engineers to
receive $2.50 per day, firemen and machinists $2.25 per
day, etc. The company was told that unless the scale of
wages was signed before five o’clock A. M. on July 10, the
road would be tied up. It was perfectly evident to the
managers of the road that the company could never con-
cede the advance of about 15 per cent. on its employes’
wages, as it had been doing a losing business for a long
time, and had long felt the necessity of curtailing the ex-
penses wherever possible. The managers politely and
firmly told the men that it would be impossible to concede
their demands. Two or three minor rules, that the men
complained of, which the company could change just as
well as not, were at once changed. At five o’clock on
July 10 but one man out of 120 employes reported for
work. This one man, B. R. Shover, a lineman, deserves
great credit, as he stood by the company through its long
and bitter fight.

The striking employes timed the strike so as to do the
company the most injury possible. Two of the very best
days of the year would have been July 10 and 11, as upon
these days occurred the State Convention of the Christian
Endeavor Society, and on July 1o Barnum’s circus was in
town. After due consideration General Manager Ander-
son and Superintendent Hazelrigg concluded to fight it
out, and while it was a very costly luxury the result now
justifies the means. The company now has the control
of its property, which it never had before. For fourteen
days not a man offered to return to his work and not a
wheel turned. The company then began hiring men to
take their places. It had over 200 applicants for situations.
Many were men of long experience in electric motor traf-
fic in other cities. A number came from Indianapolis,
most of whom were old members of the now defunct
Street Railway Employes’ Union of that city. The re-
sult was that after lying idle for two weeks the company
found itself with an entire new force of men, all of whom
have developed into first class operators.

After being shut down for fourteen days, the com-
pany began operating its entire system. DBut little resist-
ance was offered by the strikers, only one conductor was
seriously injured, and, although cars were repeatedly
stoned, no great damage was done. Then set in one of
the most extensive boycotts ever inaugurated. While the
daily papers and the business men of the town would
admit the justice of the street railway company’s position,
they became helpless through the organized efforts made
by the unions. The merchants were served notice that if
they patronized the street cars the unions would with-
draw their trade. In the case of the daily papers, to their
credit it must be said, they did all in their power to con-
vince the strikers that their position could not be main-
tained, and we wish to say that it is decidedly refreshing

to find the local press for once on the side of the street
railway company in its fight against a strike.

The different trade unions imposed a fine of $1 upon
the members each time they were caught riding on the
company’s cars. To show better how much in the hands
of the labor unions the city of Youngstown is, it is only
necessary to call attention to the fact that the Mayor,
City Clerk, all the policemen, and almost all of the other
public officials have complimentary passes, but they be-
came frightened and refused to ride. .

While the company was running its full equipment,
and employing over 100 men, the receipts were nominally
nothing. From $60 to $75 was the average day’s receipts
for six weeks. The new men gave excellent satisfaction,
but though the company was doing business at a fearful
loss, it was not the only sufferer. The merchants in the
city felt the strike very much, and sought for means to
bring it to a close. All the business men of the city
finally held a meeting, and passed a series of resolutions,
which were submitted to the company. These requested
the company to submit the entire question to the arbitra-
tion of three judges of the United States District Court,
and the merchants pledged themselves morally, and
otherwise, to the side which would agree to the
provisions.

The managers of the railway company did not think
it was exactly right to give up their position in the strike,
as they knew they were in the right, as their old em-
ployes had left them without cause, and a new force of
men, which was giving entire satisfaction, had been hired.
This new force was operating the road as well as any set
of men possibly could, but the people of the city would
not ride, and it was thought that if the company could
get the influence of the business men of the city, it would
perhaps assist in breaking the backbone of the long con-
tinued struggle. All of these points were very carefully
taken into consideration by A. A. Anderson in his answer
to the merchants, in which he accepted the proposition.
It was rejected by the men, however, and the pledges of
the merchants counted for nothing. Thus the fight was
prolonged. But dissensions began to take place among
the striking employes. They saw that their positions
were being well filled by strangers, some of their families
began to suffer, and with some it was work or starve. A
few of the men finally made written applications for their
old positions. The company finally hired a few of their
old men; then a regular stampede began, and the back-
bone of one of the most remarkable boycotts ever wit-
nessed was broken. The union, as a union, made all
kinds of overtures to have the men taken back and given
their old positions, but in each case the company refused
to even listen to them. Their reply was, “We have ali
the men we want, and until vacancies occur, will have no
use for more men.”

Out of 120 men now in the service of the Youngstown
Street Railway Company, but twenty-seven are men that
were formerly employed by it. QOut of 200 applications
the question of wages was only raised by two. Thus it
will be seen that the men were glad to get back on any
terms.

After the strike was hopelessly lost to the union, the
unions of Youngstown officially declared the boycott off,
and to show how successful the boycott had been, it is
only necessary to make the following statement: On the
last day of the strike, the company’s gross receipts were
$65. The first day after the boycott was declared off the
receipts were $9s5, the second day, $160, and the third
day the receipts reached their normal condition.

Thus ended one of the most useless contentions be
tween the employer and the employed ever witnessed.
The railroad company lost thousands of dollars in loss of
business, the employes lost good positions and thousands
of dollars in wages, while the city of Youngstown is also
seriously injured both in prosperity and reputation.

Mr. Anderson, the general manager, says the new
men are doing extremely well, in many cases much better
than their old men did. He says their repair shop shows
a decrease of nearly 5o per cent. in equipment needing
repairs.
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Correspondence.

Communications on all subjects of interest to street rallway managers are
solicited. Names of correspondents may be withheld from publication if de-
sired, but must be known to the editors. The correspondent alone 18 responsi-
ble for his statements and opinions, not the editors.

Eighth Annual Mceting of the International
Street Railway Association.
ON Boarbp S. S. “ PErsia,”
ArtLanTIC OCEAN, September 4, 1894.
EprTorR STREET RAILWAY JOURNAL:

In this practical age of ours one must needs make an
apology or give a reason for everything he does, and so
at the outset my reason for writing to you is, to oblige
the friend who asked me, that is, yourself. The reason I
went to Europe is this: Ever since the organization of the
Union Internationale Permanente de Tramways I have
been annually invited by T. Nonnenberg, Esq., the general
secretary, to attend the General Assembly. This union is
to the continent of Europe what the American Street
Railway Association is to the United States and Canada.
It likewise holds one general meeting annually. A very
pleasant friendship had sprung up between the secre-
taries of these societies, cemented by other, as well as pro-
fessional, relations, and I was specially desirous of meeting
my friend personally.

This year the General Assembly met at Cologne, or,
as the Germans call it, Koln, Germany. It so happened,
for the first time since the organization of the Union, that
Icould get away to attend one of these meetings. I was
not slow, you may be sure, to avail myself of the opportu-
nity, especially as I believed there were some good ideas
to be obtained from attending the Cologne meeting, which
would be helpful to our American Association.

Accordingly, I set sail for Hamburg on Friday, July
27,and after an uneventful voyage, the ship sailing, as it
were, on the North River all the way, we reached Queens-
town the second Sunday following. ILeaving 140 steerage
passengers there, we encountered the only rough sea on
the whole trip, which lasted as far as the English Chan-
nel. Two days later, having sailed across the lower end
of the North Sea, we arrived at Hamburg, much rested
in mind and body. Isay we,forI have been accompanied
by my eldest son, a lad of nineteen, a six-footer, by-the-
way, earnest, thoughtful and ambitious, with eyes and
ears open for all that came his way.

Europe, every nook and corner of it, has been so often
described by readier pens than mine, why should I stop to
tell of our trip ere we reached our objective point,
Cologne? And yet I cannot pass it by without so much as
saying a word; perhaps more than a word. I was greatly
impressed with the beauty of Hamburg. Bordering on
the Outer and Inner Alsters (two connecting lakes in the
heart of the city affording a circumference drive of three
miles), are many very handsome residences set, as they
are, in gardens of rare flowers, laid out with exquisite
taste and tended with the greatest care. The Dutch
cities, Amsterdam, the Hague and Rotterdam, all of which
we saw hastily, are “queer, quaint and curious.” Cities
abounding in canals, taking the place of streets, are not
plentiful in America, and they appeared very strange to
us. The windmills of Holland are a characteristic feature
of the Netherlands—you see them everywhere. Perhaps
no country has its soil more faithfully and plentifully
irrigated than Holland.

At Antwerp, that quaint old city, in its ancient Cathe-
dral is one of the most renowned, if not indeed the most
celebrated painting in the world, “The Descent From the
Cross,” Rubens’ masterpiece. There is in progress there,
as you know, an International Exposition of great merit.
Not so great as our World’s Fair at Chicago, to be sure,
its buildings not to be mentioned in the same sentence,
but notwithstanding, a great collection of the world’s
handiwork, such as a week would not suffice even to begin
to see.

Brussels is a city beautiful in situation, in the lofty
grandeur of its public buildings and charming parks.
Here, as in Hamburg, electricity has a foothold in the
matter of surface traction. One from America is impressed

with the statement that on the whole continent there are
but 260 kilometers of overhead electric construction, while
in America there are 9,600 kilometers! This is the more
remarkable when it is remembered that electric traction
had its birth in Europe. For the most part the cars are
drawn by horses; oftener one horse than two, but always
with a conductor,and the cars are usually smaller than
our two horse cars, though larger than the one horse
car in America. When the fare is paid the conductor
invariably gives a ticket to the passenger, on which is
marked the point of boarding. This ticket must be kept,
and is subject to inspection by a ticket examiner later on,
who takes your ticket, looks at it, in some cases tearing off a
small piece, and then returns it to you. I wonder how Amer-
Tramways Du Sud D’Anvers. icans would like to have this
= ) O system imposed upon them. I
am surprised to see how quick-
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thing for an American to be
obliged to carrya ticket as an
evidence that he has paid his
ANTWERP TRAMWAY fare, under penalty of paying
TICKET. again, should his ticket be lost.

Thus quickly have we reached Cologne and become
domiciled in the Dom Hotel, one of the finest hostelries
on the Continent and just under the shadow of the great
Cathedral. This was the favorite hotel for the delegates
from other cities, so we felt that we were “in the swim,”
especially when we saw our names published in the list
of those present, which included representatives from no
less than ten countries.

We were most cordially and hospitably received.
The great sister association across the ocean was being
honored in their royal treatment of one of its officers, and
nothing was too good for us. To all the meetings, excur-
sions, collations and banquets, the latchstring was always
outside the door for us, and we had but to walk in and
be at home, so brotherly was the greeting.

When the opportunity came at one of the banquets, I
expressed my heartfelt appreciation of the kindness and
courtesy so generously and considerately bestowed upon us,
and recognized therein the honor paid the American Street
Railway Association. I had in a measure anticipated the
consideration shown me, and had learned a poem entitled
“ Dem Vaterland.” I knew it, as we used to say when
children, “ by heart,” and so I put my heart into its reci-
tation. What was my delight at its conclusion to have
gentlemen, and ladies too, come from all parts of the
room to clink glasses with mine, in response to my toast to
“ The Fatherland.”

One friend said: “ Sie haben den Vogel geschossen,”
meaning as we would say, “bagged our game,” while an-
other said to me he could not find language to express
his feelings, adding that he had not been so moved before
in fifteen years. How was that for America and the Am-
erican Street Railway Association?

Everywhere in Europe an American is impressed
with the fact that a European enjoys life as he goes
along. He has learned the lesson that Young America
has not yet learned, that “all work and no play makes
Jack a dull boy.” So in the annual Union meeting he
works in the morning (neither does he play while working)
and when the morning session closes, his pleasure begins.
The rest of the day and evening are devoted to excursions
and delightful social gatherings,in which wife and sweet-
heart join, to make the occasion a lasting memory through
the year, and mayhap for all time.

Pardon the digression, but will the trip to Mt. Vernon
and Marshall Hall ever be effaced from the memory of
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those who had that rare pleasure on that perfect October
day? Not while reason lasts. You will remember my
conversation with you on this point in connection with
the meetings of our Association, that the annual meeting
should last nearly, if not quite, a week, so that the busi-
ness in hand should not be made such hard work, but
really all of it, business as well as the excursions, be a
pleasure and delight. Instead of the hurried, rushing
work we, because we are Americans, are in the habit of
doing at our meetings, let us, like the Europeans, make
them hereafter equally enjoyable as theirs. Why not?

Does not the man who journeys from San Francisco
to Boston, to attend a two days’ session, consider that he
has paid rather dear for his whistle? How much more in-
teresting too would the exposition of street railway sup-
plies be made with a week’s exhibit, than with one lasting
but a third of that time!

The Continental Union started its meeting on Monday
morning with an all-day excursion, visiting the electric
tramway of Remscheid, the electric cog-railway of Bar-
men and the Barmen-Elberfeld Tramway installation.
This was in every respect a delightful and memorable
trip. From Tuesday through Friday there was a session
every morning
from 8 : 30 until 1
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there was to be
but one session a
day, and impor-
tant subjects were
to be reported upon and discussed. Under a similar
plan of one session a day in America, I should be in
favor of commencing at, say, g o’clock. Tuesday after-
noon was devoted to visiting the street railways and
their plants in Cologne. The newest open cars in the
company’s service were gaily decorated with greens and
flowers. It would have done your heart good to see the
horses, they looked so handsome in their new harness;
and the drivers and conductors, all in new uniforms of a
bluish gray, made altogether a sensation, as the party
passed through the streets of the famous city. Cologne,
let me say, once famed for its dirt, is now one of the
handsomest cities in Europe, its new residence quarter,
developed within the last fifteen vears, comparing favor-
ably with that of any other European city. The character
of the pavement, its smoothness, whether of stone, wood
or macadam and its scrupulous cleanliness, in nearly all
foreign cities, impresses one most favorably. Surely in
the matter of frequent slushing of gutters from the water
mains, as well as in the building of perfect roadways, Am-
erica has much to learn from Europe. If the state of civ-
ilization of a people be gauged by its roads, Europe is far
in advance of Ainerica. Whatever question there may be
as to the former part of the proposition, there is none at
all as to the latter. Wednesday afternoon was occupied in
visiting manufacturing establishments at Ehrenfeld and
Dentz, which were replete with interest and instruction.

Thursday afternoon was the red letter day of the
meeting. After an hour’s ride to Bonn we were taken by
the Bonn tramway and steam dummy road, skirting the
romantic Rhine, to Mehlem, where we were ferried across
the river to Konigswinter in the heart of the Rhineland.
From here we made the ascent by a cograilway to the
summit of Drachenfels, one of the Siebengebirge (Seven
Mountains), where a sumptuous lunch was provided.
After making the descent, we ascended, also by a cog
railway, Petersberg, another of the Seven Mountains,
and from its summit obtained a never-to-be forgotten
view of the Rhineland as it stretched out for miles and
miles before our enraptured vision. After the banquet
each carried a lighted Chinese lantern down the mount-
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ain to the river, where we all boarded the Rhine steamer |
“Elsa.” Rockets, bombs, Greek fire and guns saluted |
us at different points along the river. We reached |

Friday afternoon was given over individual
visitation of the curiosities of Cologne, and in the
evening the official banquet was given at the Casino.
It is needless to say the dinner was fit for the
Emperor. Ohligsberger of the vintage of 1886 and
Ranenthaler of 1884! Brothers Kerper and Sage and
Odell, why were you not with me on that “rich, rare and
racy” occasion to help me out? * The feast of reason
and flow of soul” continued long into the night, and it
was a joyous occasion to me, no longer a stranger in a
strange land, but one of a company of friends. Many
expressed the desire that the American Street Railway
Association would some time invite the Union to attend
one of its annual meetings. One gentleman said to me
“That would be an International Union, indeed.” Were
such an invitation extended, say, a year or more in ad-
vance, I have no doubt that several would make strong
efforts to attend.

Saturday was devoted all day to either of two excur-
sions, one to visit the steel works of Hoerde and the elec-
tric tramway at Dortmund, the other to visit the Pheenix
Steel Works at Laar,and the electric tramway at Essen.
You paid no money, and you took your choice just the
same. Thus was the week spent. DBriefly only have I
sketched it, for even the STREET RaiLway Journar, with
its hundred or so pages, has a limit for such a communica-
tion as mine.

One feature of this Union I amled to remark upon,
namely, the membership of individuals. There are active
and associate members. The active members are the
tramway companies only. The associate members are
individuals or firms or companies, other than tramway
companies. The fees for both classes are the same. The
discussions are participated in by the representatives or
delegates of active members only, unless associate mem-
bers are requested to take part. Voting on all questions
is confined to the representatives of active members only.

I made diligent inquiry in regard to this dual mem-
bership, and wasassured that it was altogether satisfactory.
“The proof of the pudding’s in chewing the string,” and
hence, on the lineslaid down by the European Association,
associate membership may become helpful, strengthening
the Association, bringing many into closer and more
friendly relations by their becoming an integral, actual
part of the society.

I believe that my visit to the Eighth General Assembly
of the Union Internationale Permanente de Tramways
has been of lasting benefit to me, and I trust will inure to
the advancement of the best interests of the American
Street Railway Association.

I am consciously proud of the fact that our Associa-
tion deservedly stands the peer of any industrial society
in the land. Inthe administration of its affairs, its officers
have always kept it, “like Cesar’s wife, above reproach,”
and not only jealous of its integrity, but have steadily
sought to raise the Association to the highest standard.

But as Aunt Samantha, Josiah Allen’s Wife, would
say: “I'm rurhinatin,” and as my letter is already too long,
I must hasten.

From Cologne to Strassburg. What shall I say of the
Rhine! Its ivy clad castle ruins of centuries long past;
its “ Bingen, fair Bingen,” and a hundred other like pretty
villages; its vine-terraced mountains; in a word, the em-
bodiment of romance and the picturesque. Better to
have said nothing, than to have said so little, you will say.

Antwerp has her Cathedral, Cologne her Dom and
Strassburg her Miinster. I climbed the towers of all three.
The first two call for steady plodding; the last for the
sailor’s nerve, until finally you stand on the very pinnacle,
and look out upon a picture that repays the weary effort
and the test of grit. And the clock, that marvel of human
genius! We stood with uncovered heads and watched the
figures in their lifelike movements; the planets in their
relative positions with respect to the sun, the wondrous
mechanism that works out to a second more calculations
in which time is concerned, than can be enumerated in
the space covered by this letter, long as it is; and then
remember that it is adjusted for 1,000 years, and you will

to

Cologne about midnight, after a day of unbounded | not wonder that we journeyed 300 miles to see it.

enjoyment.

Paris, the gay city of the continent. Two days there!
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Why did we go there at all when we could stay so short a
time? ‘“Better have loved and lost than ne'er to have
loved at all.” The sands of inexorable time were fast
running out when we must be again on the sea speeding
homewards. August 28 our ship was to sail. We must
see what we can of Paris; and we saw much. The Eiffel
Tower with its summit in the clouds! What profound
respect must one have for this triumph of engineering
skill! Not that it is beautiful, but mighty and soul stir-
ring as you mount higher and higher, by foot as high as
you can, and then by elevator until you are as high as the
pigeon seldom flies, goo ft. above the ground, or three
times as high as Trinity steeple, New York.

Memory carried me back to twenty-four years almost
to a day. Sunday, September 2, 1870, the day the Republic
was born, the day after the battle of Sedan, when a young
fellow in an excited Parisian crowd. The gates of the
Tuileries gardens opposite the Place de la Concorde, were
broken in, and we rushed down the long avenue, the mili-
tary on the Palace steps, instead of shooting, permitting us
to pass through the Chamber of Deputies and out on the
square beyond. An eventful day indeed.

Now again I stood in Paris on a Sunday morning at
the same hour of the day, and saw within the once Impe-
rial Gardens a candy woman selling cheap cakes and
fruit for a sou up, and my mind reverted to the rocket-
like splendor of Napoleon's empire; of the beauty of
Eugénie, of the brave Prince Imperial, and then of their
ignominious downfall and death, and those lines of Gray
forced themselves upon me:

‘‘The boast of heraldry, the pomp of power,
And all that beauty, all that wealth e’er gave,
Await alike the inevitable hour.
The paths of glory lead but to the grave.”

“Ruminatin’ agin!” It is harder to stop sometimes
than tostart. When your eyes meet these lines I will be
again, God willing, “in the land of the free and the home
of the brave.” Sincerely yours,

Ww. J. RICHARDSON.

—_————— ¢ > C——

Recent Improvements in Cable Traction.®
By G. W. McNuLTy.

While the title of this paper is very general, it must be understood
that the paper will be limited to adescription of those improvements
which have been embodied in the Broadway cable road of New York
City. This limitation will perhaps appear reasonable when it is under-
stood that the most recently completed road on the most important
thoroughfare of the New World might naturally be expected to contain
all the latest improvements. Indeed, in view of the writer's connection
with the Broadway road from start to finish, he could hardly describe
as an improvement something not used on that road without having to
explain why it was not used—a task that might sometimes be awkward
and occasionally invidious.

What, therefore, are considered to be the more important improve-
ments adopted in the construction will be briefly described under the
following heads:

1. Power Houses. 2. Power Plants.
5. Track Work. 6. Cars. 7. Car Barns.

It must be distinctly stated that originality is not claimed for these
improvements. Many of them had already been used on other roads,
but not so long that they could not properly be called *‘ recent.” Also
of those used on the Broadway road, the writer, while he had to decide
as to the adoption of all, does not claim to have originated all, or even
most of them. He was fortunate in being able to surround himself
with able assistants, and to their suggestions many of these improve-
ments are due. It is, however, very difficult to give exactly due credit
in all cases for improvement, often the outcome of prolonged discussion
and experiment, and to avoid possible injustice to any, the above gen-
eral acknowledgment will alot.e be made.

To those who may not think that some of the devices hereinafter
described are improvements at all, it can only be said that perfect
unanimity of opinion on such points is not to be expected,and if, in
adopting and describing such devices the writer is only credited with
having hunestly exercised his best judgment, and incidentally adding
something to the snm of our knowledge of that difficult subject, the
cable road, he will be more than satisfied.

1. [mprovements in Power Houses.—As the upper part of the
Houston Street power house was to be rented for store and office busi-
ness, it was important that no vibration from the machinery should be
perceptible above the basement, Also, as the driving plant had to be
installed and started before the building was completed above the first
floor, and was everywhere pierced by columns supporting the upper

3. Cables. 4. Vault Work.

* Read at the Twelfth Annual Meetlng of the New York State Strect Rall-
way Assoclatlon, held at Syracuse, N. Y., Scptember 18, 1894,

floors, there was danger that with the imposition of the additional load
of eight more stories, the compression of thesoil might disturb the
machinery foundation and throw the shaft bearings out of line. For-
tunately, the remedy for both evils was the same, namely to isolate the
column foundations, which were composed of *‘ I”” beam grillages resting
on concrete. This was accomplished by surrounding each foundation
by a steel cylinder driven to its full depth, six feet, into the sand. The
machinery foundations rested entirely on the sand outside of the cylin-
der, and where necessary the column foundations were bridged over by
““I” beams. The cylinder made a sort of slip joint between the sand
inside and out, so that they could settle independently of each other.
The result was very satisfactory. There has been no trouble from
vibration, or disturbance of the alignment of the shaft bearing,

The ventilation of the power room of the Houston Street station was
asomewhat difficult problem, which has notindeed been entirely solved,
but it may be of interest to note the provision originally made for it.
The power plant occupies the entire basement, which is about forty feet
deep, and almost entirely below the street level. It is in plan about
125 X 200 ft., the side and both ends fronting on the street. The boiler
room extends across the rear of the basement, and is separated from
the machinery room by a brick partition, in which four openings were
left for as many disk fans of an aggregate capacity of about 200,000
cu. ft. per minute, sufficient to change the air of the entire machinery
room every three minutes. This would undoubtedly have kept the room
comfortable in the hottest weather. The air was to be discharged into
the boiler room, where it would have had the effect of assisting the
draft, as well as reducing the temperature, since being drawn so
rapidly through the machinery room, it could not become much heated
in transit. To insure a uniform circulation of the cool air, it was to
have been drawn in through openings just above the front sidewalk.
Suitable screens, and if need be, the use of the front walk for a settling
chamber, were relied on to obviate any trouble from dust. Air could
also have been drawn down from the roof of the building through the
shaft containing the cylinders of piping for the hydraulic elevators,
but while a cool and a purer supply could thus have been obtained, it
would, from the location of the shaft, have required ducts in the base-
ment to insure proper distribution, and there would have been danger
of piercing the cylinders, etc., in cold weather. The first plan of mov-
ing the air in mass from front to rear, by forcing it through an other-
wise airtight partition, would, itis believed, have given good results,
and, as far as known, is novel.

Provision for the health and comfort of the men was also made by
ample bathrooms and convenient and well ventilated clothes lockers.

At the Houston Street station the coal was dumped into vaults
under the rear sidewalk wall, which were high enough above the
boiler room floor to permit the coal to run out into wheelbarrows
from which it was shoveled into the furnaces, the only handling it
received in ordinary circumstances. Hoppers under each furnace dis-
charged the ashes into wheelbarrows whence they were dumped into
the foot of a link belt elevator and raised toa bin from which they
were discharged into carts in the rear driveway, all without handling.
A reserve of several hundred tons of coal is kept in some lower
vaults from which it can be wheeled to the elevator above mentioned,
and raised above the driveway and discharged by a chute into barrels
on the boiler room floor. An important part of the equipment of a
power house is the system of hoists by which, not only the repairs and
renewals of the plant, but also its installation is vastly facilitated. The
time saved by such appliances is of special importance, where, as on the
Broadway cable road, no stoppage of the machinery can be perniitted.

At the s51st Street power house, where there were no columns, it was
easy, by means of trolleys running on fixed and traveling beams to
command every part of the room, and by the use separately or in com-
bination of a five and a ten ton hoist to liftand transport any weight up
to fifteen tons.

This arrangement has practically nearly the convenience of a
large traveling crane at very much less cost and has the additional
advantage that it can be used in two places at the same time, and can-
not be disabled by a single breakdown.

At the Houston Street power house the multitude of columns, com-
bined with the limited headroom, made any complete system of trolley
hoists out of the question, but by placing a trolley girder over the
line of the engine shaft, and one over each line of the cable driver shafts,
and a pair of trolley girders over the jackshaft, it was possible to lift
any portion of these shafts or their attachments, and carry it to the side
of the room where it could be conveniently got at, or removed. By a
combination of four ton hoists it is possible to lift sixteen tons at the
jackshaft and eight tons at any of the other shafts. Separate trolley
beams are provided for each engine to lift cylinder heads and pistons.
In the sist Street house a steam capstan and a pair of winch heads,
running at different speeds, has been found very convenient in the
rapid handling of heavy weights and in pulling and hauling around the
floor. Unfortunately there was no good place for anything of the
kind at Houston Street.

2.—Improvements in Power Plants. Following the course of the
power from the coal through the cable to the car, we find on each
boiler an automatic valve, so called, through which the steam passes on
its way to the main. In its ordinary operation it is simply a check
valve in case of a rupture of any part of a boiler, to prevent all the rest
of the battery from blowing through the injured one. There is noth-
ing new about this, but the valve is so managed that by moving a small
lever it willalso automatically close against the pressure of the steam, and
by having the levers of all the valves on a battery of boilers connected
together by a single chain which may be led to any convenient place, it
is possible in case a steam main bursts or a general smashup occurs in
the engine room to safely and certainly shut off all the boilers in a very
few seconds by a single pull of the chain. Mappily no accident has
occurred to demonstrate the utility of this device, but such tests as we
have been able to give it otherwise seem to leave no doubt of its effi-
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ciency, and the knowledge that it is there ready for use will give
increased confidence in the time of threatened danger.

Following the power through the engines, which present no novel
features, we come to the transmitting gear connecting them to the cable
drivers. Here rope drivers were adopted, not only to avoid noise
and vibration incident to the use of gearing which, as before stated,
would have been very objectionable in a building used for business
purposes, but to give a degree of flexibility in the relative motions of
the cable drivers that could not otherwise have been obtained.

This latter object was obtained by transmitting power to each
shaft of the cable drivers by a separate set of cotton ropes whose elas-
ticity permitted instantaneous slight changes in the relative speed of
the drivers to accommodate sudden changes in the stress on the cable
due to the variations in load, but also allowed a slight and continuous
difference in that relative speed if required to compensate for the
shrinkage or creep of the cable due to reduced tension as it leaves the
drivers. A continuous variation, however slight, in the relative speed
of drivers without slip of the cotton ropes does not at first sight seem
possible without corresponding vibration in the ratio of the diameters,
but a little study of the conditions which are obtained while transmit-
ting power by an elastic medium will show that such variations of speed
cannot be avoided it the resistance varies. In this case such variations
accomplish measurably the purpose of loose differential rings in avoid-
ing undue stress on the cables while passing over the drivers, and the
unequal wear of the grooves resulting therefrom. An experience of
over a year shows that the grooves wear very uniformly.

Another feature of the plant that has been carefully studied, has
been the interchangeability, so to speak, of its different parts. By this
is not meant the ability to move and replace, but to make a variety
of different combinations, so that the plant can never be totally dis-
abled by a single accident. For instance, in the Houston Street plant,
there are four engines and four cable drivers, and any engine can be
connected to any pair of drivers, making sixteen possible combinations.
All important pipes are also duplicated, so that really our only sole
dependence may be said to be the smokestack.

The signal system is believed to be a marked improvement over
anything that has been done before, and while a large part of it is nec-
essarily connected with the street work, it may on the whole be the
best described here. Its operation is as follows:

When an employe wishes to communicate with the power house,
he goes to one of the signal boxes, which are located a few hundred
feet apart and just outside the train rail; he lifts a small, cast iron
cover, opens the box inside and pulls a handle a certain number of
times, corresponding to the signal he wishes to send in. In the en-
gine room a large gong strikes the sanie number and a hand ona
large dial points to the corresponding signal. When this has been
done, the number of the box from which the signal has been sent in
is struck on a small gong and at the same time both numbers are
printed on a tape for future reference. Besides the usual signals for
starting or stopping the cable, etc., and sending assistance, provision
is made for ‘* plugging in”" a portable telephone at any signal box. A
separate signal system is provided for each of the three cable divisions.

3. Improvements in Cables.—There is nothing novel about the
cables, except their size—one and a half inches diameter—which is be-
lieved to be larger than any previously used on street railways. Those
on the lower sections are about four miles long, and at a speed of six
miles an hour and forty seconds headway, may sometimes be hauling
as many as sixty cars at once. Doubtless,a one and a quarter inch rope
would have been strong enough, as well as cheaper and lighter, but it
would have stretched nearly 50 per cent. more under varying loads,
giving a more irregular motion to the cars, and increasing the travel of
the tension weights and the wear on the cable drivers. 1ts durability
would for this reason have perhaps been decreased and in an even
greater ratio, and as frequent change of cables is a serious incon-
venience, as well as expense, the larger cable will probably prove
cheaper as well as better.

The large cables weigh nearly forty tons each, a little over that
indeed when mounted on the spools for shipment. They are delivered
by a floating derrick to aspecial truck on which they are hauled to the
power station by many pairs of horses. There a square cast iron shaft
is put through the square hole in the spool and secured and centered
by cast iron wedges drawn together by large bolts. The spool is then
mounted in a wrought iron frame, the pillow block having sperical bear-
ings so that no cramping of the shaft can occur. The old rope is then
cut, and the new one having been led over permanant sheaves to the
tension run is spliced on the other end of the old rope, brought up over
the other permanent sheaves to a reel on which it is wound by a pair
of engines geared to it, and having sufficient power to draw the old
rope out and the new one in without assistance from the main
engines. The shears, used to cut the old rope into convenient lengths
for handling, can also be used for shearing and punching metal plates,
often very convenient in repairing.

With these arrangements an old rope can be drawn out and a new
one substituted and started up and the cars shifted over to it in a very
short time and without the gripmen being aware that any change has
been made. The old rope can be cut up at leisure, being wound off
by reversing the engines that wound it on.

4. Improvements in Vault Work.—VUnder this head is included all
work below the street surfzce, except that immediately connected with
the track. Perhaps the most important improvement here was the
side motion gypsy. In this device, the cable as it enters the conduit
and just before it is engaged by the grip, goes over a vertical sheave
which carries the cable at the proper height to enter the grip which,
after it has passed the sheave, strikes a lever which forces the sheave
horizontally into the conduit and lays the cable in the open jaws of the
grip. When the grip leaves the lever the sheave is withdrawn by a

spring. The arrangement is entirely automatic and has worked very
well; it cannot, however, be used except where the cable enters the con-
duit.

Another gypsy, intended for use in all parts of the line, raised the
cable from below the grip by a spiral wheel which, while revolving, had
the requisite lateral motion given by cams on its shaft. The motive
power was supplied by cable which entered a V groove in the spiral,
and at the last of the revolution compressed a spring which, when
released by the passage of the next grip, threw che spiral into part
engagement with the cable. The device was ingenious, and for a time
worked well, but as its operation depended entirely on the friction of the
cable in the groove, it was soon found that when the rope became well
lubricated and the groove a little worn its action was unreliable and its
use was discontinued. This gypsy being actuated only by the live cable,
could not under any circumstances throw it in the dead one, a point of
much importance where two cables are run in the same conduit.

Another gypsy has since been devised which can also be placed on
any part of the line, which will automatically select the right cable,
and is much simpler in construction, as well as more reliable in opera-
tion.  As it has not yet been protected by patent, its operation will not
be further described.

The problem of ‘‘floating " a hundred feet or so up a I per cent.
grade from the middle to the lower section of cables in front of the
Houston Street power house received much attention. Although it
was believed that it could be successfully done, it was feared that where
so many vehicles are passing frequent delays must occur from obstruc-
tions of various kinds; so to avoid the trouble and expense of keep-
ing men and horses on hand in case of any emergency, a so called
‘‘lazy chain " was installed. This consisted of a heavy endless chain
of the link-belt type running ina trough under the slotand just below
the grips, which were to be engaged by projecting hooks attached to the
chain and held up by springs to permit them to recede when the grips
moved faster than the chain, and when the cars slowed down they
would catch and propelit. To enable the gripman to stop after the
lazy chain had caught, the chain was driven through a friction clutch
adjusted to slip if the gripman put on the brake, and, as an additional
precaution, and to prevent the friction clutch from being destroyed by
a long stoppage of the car, a reducing valve was put on the steam pipe
by which the pressure was kept too low to permit the engine to slip the
clutch for more than one or two revolutions. As the engine was
double, it would start again as soon as the brake was taken off the
car, so thatas far as the gripman was concerned its manipulation was
much the same as if he had hold of the cable or was on a down grade.

Fortunately, further experience showed that with proper care the
track could be kept clean, so that the cars would always float over with-
out trouble, especially as in reaching this point they were gripped to a
high speed cable which gave the requisite velocity.

A modificatron of thisdevice, with the lazy chain working in a hori-
zontal position, was intended to be used to operate a curved cut-off or
short circuit at Bowling Green or State Street in case of accident or
congestion at South Ferry, but that also has so far proved unnecessary.

As it was very difficult to lubricate by hand the bearings of the de-
flecting wheels in the vaults while in motion, a grease reservoir was
clamped to some convenient point on the V frame and connected to
the bearings by lead pipes, through which the grease was forced at in-
tervals by screwing down on a piston in the reservoir and directed by
cocks to the upper or lower bearings as required.

5. Improvements in Track Work.—The first and greatest improve-
ment was in the rails, which were especially designed for this road,
To simplify the yokes they were made of the same depth, and for con-
venience of paving that depth was made seven inches. In the slot rail
to secure a good support for the paving blocks, the web was made ver
tical, with very satisfactory results. The head of the tram rail was
made with a groove just large enough to take the wheel flanges and
enable them to crowd out the dirt, but too small to permit a wagon
tire to catch in it. The flange was five inches wide, and contained
enough metal to bring the vertical axis down to pretty near the center
of depth, thus giving a very eflicient girder section. The joint was
made by a combination of a pair of four hole splice plates, with a Mc-
Conway & Torley clamp, the former taking the transverse and the
latter the shearing stress and together making a very effective joint.
Owing to lugs on the yokes, and to the tie rods supporting the slot
rail being half way between the yokes, the tram rail joints had to
be one-quarter of a ycke space, orthirteen and a half inches, away from
the yoke center, being thus not exactly suspended or supported. The
result was satisfactory.

All slot rail joints were made on the yokes and no splice plates
were used ; only a larger and stronger washer being placed on the tie
rod supporting the joint. This has answered fairly well. A drop
forged, three hole splice plate joint, originally designed for the Broad~
way slot rail, is being used on the uptown extensions with promise of
very good results,

The substructure presents some very novel features. Stout cast
iron yokes were used wherever practicable, primarily of three standard
types, namely, for straight track, surface crossings and curves, the lat-
ter weighing nearly twice as much as the others. Some modifications of
these had to be made in complicated structures, but the number of spec-
ial cast yokes was kept as small as possible, special wrought iron yokes
being freely used in all difficult constructions. In fact, throughout the
entire work all details were standardized wherever practicable. In the
surface crossings, for instance, a typical structure was designed for a
square crossing, and crossings of any other style or combination of
sizes on double tracks were made by a slight change in the details, for
which no special drawing was required. Crossing yokes were made
flush on top and kept low enough to permit the use of heavy sole plates
under the rails. A number of holes cored in the top flange of the
yokes permitted the secure attachment of the sole plates in almost any
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position. In this, as in other special constructions, the perpendicular
web of the slot rail greatly facilitated all attachments thereto.

Cable crossings, which for sake of distinction were called intersec-
tions, were provided for at 23d Street and at Sixth Avenue, but fortu-
nately their use has not been required. With the possible exception of
fenders, perhaps no other subject received so much attention from the
noble army of inventors as did the cable crossings. We planned, how-
ever, where a cable had to be dropped, to simply ** float” over, which
our experience at Houston Street shows to be always easily practicable
at the points mentioned. With an automatic release, to be described
later, and an automatic gypsy, as before noted, the whole problem,
both of construction and operation, at cable intersections becomes very
simple.

Crossovers from one track to another were always made with
wrought iron yokes. They presented no other novel features.

Surface turnouts were made with tongue switches in place of run-
offs, to secure better support for the wheels, and most of the latter
tongues were secured by alocking pin that could be readily withdrawn
from the surface, so that the tongue could be easily removed and re-
placed without disturbing the pavement.

In cable turnouts, of course, the slotswitch was the most difficult
problem, but it was very satisfactorily solved by making the point of the
tongue stationary and throwing the grip shank into the proper slot by
movable pieces working under the head of the slot rail, or in special
boxes and arranged to support the slot tongue when at rest. Of course
the slot and track switches were connected so as to work together,
and no case has yet occurred where the grip has taken the wrong slot.
They have also stood up very well under the heavy traffic of lower
Broadway, which, it may be remarked,is often more destructive to
track work than the cable cars themselves.

Before coming to the curves the carriers should be mentioned,
since, though possessing no very novel features, they have worked very
satisfactorily. To save journal friction and especially to reduce the
slip, which occurs when the cable first touches the carrier after having
been lifted off by the grip, and which by its multitudinous repetition
becomes a serious source of wear, they were made as light as possible.
They were cast with solid arms and heavy chills. As with the duplex
system, each carrier had to be to one side of the center of the conduit;
the size of the shaft bearings was made proportional to the weight they
carried so as to secure uniformity of wear. Both bearings were con-
tained in one bracket so as to insure proper position and alignment,
and each bracket, secured from slipping by steady pins, rested on an
angle iron frame at three points only so as to prevent chattering.

Curves are the 44t noir of the cable road ; their construction is its
most serious problem. It is probable but for the curves there would
be a dozen cable roads where there is now only one, but to have to go
fast just where you ought to go slow, to be in constant danger of hav-
ing your cable stranded if a careless or rattled gripman opens his grip
ever so little, and to have to put a whole machine shop underground at
every change of alignment are such serious and, so far, unsurmount-
able evils, that it argues much for the inherent merits of the cable road
that they have not discredited it altogether. It must be confessed that
there are no good curve constructions; some are less bad than others,
that is all, and even the least objectionable are vastly complicated by
the duplex system. That used on the Broadway road was as simple as
any, and, as curve constructions go, has worked very well. Two
sheaves, one for each cable, are carried in a frame secured between
adjacent yokes so that it can be readily reinoved for repairs or renewals.
Indeed some such arrangement was necessitated by the fact that we
had to put the curve construction in the street before the curve mech-
anism was fairly designed, so that provision for its subsequent addition
had to be made. This is a fair illustration of the conditions, probably
too painfully familiar to most of you, under which such work is often if
not usually, performed; the draughting room struggling hard to keepup
with work already done, instead of having complete and harmonious
plans prepared in advance, and the engineer expected to achieve just
as satisfactory results as if sufficient time had been allowed him to see
the end from the beginning and plan accordingly. In the present case
circumstances more than individuals were responsible for the unfort-
unate conditions.

But this is a digression to what is neither recent nor an improve-
ment in cable construction. :

To return to our curve construction. In order to get the wheels
on separate shafts instead of on the same pin, it was necessary to stag-
ger them, as they could not be far apart vertically. In this way either
sheave could be removed while the other was running. Lubrication
was effected through pipes, the soft grease being forced from the
reservoir by a weighted plunger. An angle iron guide, bolted to the
vokesin short lengths, took the side pressure of the grip, while the
edge of a flat bar, extending in sections between the sheaves for the
whole length of the curve, guided each cable into its pioper place. To
get the cable started on the right side of this bar at the entrance of
each curve, a so called *‘flipper” was employed. This was a novel feat-
ure, and deserves a moment’s notice. [t really was an extension of the
flat bar or cable guide above mentioned, having a partial rotation on
an axis parallel to the adjacent tangent. It was projected into the
conduit between the cables, being kept out by a spring which per~
mitted it to recede while the grip passed, but held it closely in con-
tact therewith ata point between the cables so that the inner cable
was kept above it and the outer one below, thus preventing the live
cable from riding on the dead one, which would have done serious mis
chief. As a moving part kept in place by a spring and struck with
some force by the passing grips many hundred times a day, it was
adopted with some reluctance, but its action has proved very satisfactory.

6. Lmprovements in Cars.—While the grip is the fundamental feat-
ure of the car and, therefore, comes logically under this head, it is also
the heart of the cable road as far as its design is concerned, the nucleus
around which all the rest of the structure aggregates and the ultimate

factor of the whole work. It may be said in planning any machine
or structure—and a cable road is both—-that part which is most closely
controlled by the conditions of the problem to be solved should be first
designed. The essential condition of the cable road problem is that
there must be some means by which a street car can grasp or release
at will a moving cable. The street car and the moving cable are
simple problems taken separately. The difficulty lies in their combi-
nation ; in a cable road it is the grip which effects that combination, and
it follows that in planning a cable road the grip should be first selected
or designed, and all other parts so arranged as to secure its highest effi-
ciency. Unfortunately, inthe Broadway road, through a peculiar com-
bination of circumstances, which need not now be rehearsed, the grip
was not fully designed uniil the road was nearly completed. This nec-
essarily much complicated the design of the conduit and its attach-
ments, as provision had to be made for some possible conditions of
the grip which were afterwards found to be unnecessary, while the de-
sign of the grip was hampered by the development of unforeseen con-
ditions for which the conduit as built did not adequately provide.
Fortunately, by much patient study and some experimenting, it was
found possible to devise a very satisfactory grip, whose inore impor-
tant features will be briefly described.

First. Asit had to be able to take. a rope on either side and go
either end first, the grip was necessarily quadri-symmetrical in plan,
with, of course, a pair of jaws on each side, both pairs moving together.
Contrary to the more common practice, the lower jaws remain station-
ary. This was done partly to reduce the depth of the conduit, which
on Broadway was a most important consideration, but more especially
to reduce the slip of the cable on the carriers as it trails fromn the grip.
This, as before noted, is in the aggregate a serious source of wear to
both cable and carrier, and its amount in each case is obviously in
direct proportion to the length of time that the two are out of contact,
which in turn is approximately proportioned to the height that the
cable is lifted by the grip. The jaws are lined by steel dies rolled from
rail billets, which have given very good results. The shanks were of
structural steel; and have also done well. At the end of each cable
section, and also in case of prolonged stops, it is necessary that the
gripman should be able to drop the cable altogether.  Suitable provi-
sion was made for this, but it was early foreseen that it was not safe to
place entire dependence on the gripman’s care, whose attention was
liable to be distracted at the critical moment, and whose neglect was
certain to wreck the grip if it did not strand or break the cable. An
automatic trip was therefore added, actuated by inclined projections in
the conduit, which ensure the release of the cable at all desired
points.

Some of the grips first supplied did not have this device, and its
value was abundantly demonstrated by the accidents which occurred
through lack of it. As several devices have been proposed whereby
the grip can be made to pick up the cable at any point, a feature at
first sight of much value, it may be worth while to say, first, that where
cars are run on such short headway as on the Broadway road, should it
be lost, it will be but a fraction of a minute before the following car
will be ready to push the temporarily disabled one to the next gypsy
where the cable can be regained. Next, to permit the jaw to get under
the cable at all points, would require either a deeper conduit than was
practicable in view of the underground obstructions on Broadway or,
much more, cleaning of the same. Last, but not least, all carriers
would have to be carefully protected from damage by the grip, a mat-
ter of considerable expense and one which would seriously interfere
with keeping the conduit clean. Concentric wheels were used for
operating both grip and brake as requiring less room for their opera-
tion and permitting greater range of motion and consequently power,
and a more delicate manipulation of the grip when “ stealing " or run-
ning slower than the cable, as is so very often necessary on lower
Broadway. They are for these reasons easier for the gripmen, and
hence preferred by them. While not quite so prompt as the lever, no
trouble from that source has been experienced, and the starting and
stopping of the car is less jerky.

The brakes offer no special features. Some air brakes have been
tried with satisfactory results, but the advantage has not been sufficient-
ly marked to warrant their general adoption.

The cars have been lighted with compressed gas on the Pintsch
system, which has proved very satisfactory, and is believed to have
been here used for the first time in street cars.

The heating question has received very careful attention, and sev-
eral tests of different systems have been made. Some method of hot
water storage has promised the best results, but the difficulty of charg-
ing on such short headway would be very great, and the expericnce of
one winter would seem to prove that with a road carrying so few long
trip passengers heated cars are not necessary.

7. Improvements in Car Barns, etc.—An extensive and elaborate
structure for the storage of cars has been very carefully designed, but
has not yet been erected. Its dimensions will be about 200 X 600 ft.
by 100 ft. high. Its most noticeable feature will be a combined transfer
turntable now partly installed and designed to be operated by electri-
city. but at present moved by hand gearing. To bandle cars in and out
of the barn, it is proposed to use two or three small motors driven by
storage batteries, compressed air or superheated water. To bring out
a car, the motor goes after it and brings it out to the transfer turntable
near the front of the building. This not only shifts it to the proper
track to run out, but, rotating 100 degs., puts the motor in position to
push the car out onto the line and come back for the next one without
switching. Of course, in running cars in, the operations are exactly
reversed and the turntable then prevents the motor from being shut in
by the car it has handled.

On the upper tloors plain transfer tables traverse the center of the
building, connecting with a car elevator at each side, while smaller
motors or lazy ropes would handle the cars on the floor tracks.

Turntables would not be required here as, if lazy ropes were not
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used, the motor belonging to the floor could always be placed near
the transfer table opposite the track onto which the next car was to be
run.

There is necessarily some complication of track work in front of
the car barn, and all switches there are operated by one man in an
elevated cab overlooking the whole street at that point, which has
proved a very satisfactory arrangement. Suitable inspection pits and
a well appointed machine shop equipped, not only for the repair, but
also for the manufacture of grips when needed, complete the present
installations at the car barn.

In conclusion, I may say that if the foregoing looks too much like
a descriptive eulogy of the Broadway road, I was limited by the sub-
ject assigned to me to the record of improvements only, so that an
impartial account of its shortcomings as well as its successes was not
(0 be expected. It is very easy now to see where many things might
have been made better, and even where some supposed improvements
have not realized all the expectations that were formed for them. The
next cable roads should be better than this, whoever builds them, and
no one will be quicker than the writer to appreciate the magnitude of
the difficulties which future improvements must surmount, or to give
hearty credit to the man or men who may accomplish it.

One difficulty, however, ascertained in the construction of the
Broadway road, can never exist to a like extent elsewhere. I allude to
the underground obstructions, of subways, gas, water and steam pipes,
pneumatic tubes, sewers and other matters too numerous to mention,
which had accumulated in three centuries of the growth of a vast
metropolis. Their removal alone would have been a formidable task,
but as almost all of them had to be kept in use while the removal was
going on, and the street traffic had to be continued as well, the writer
is inclined to look back on this part of the work with a feeling akin to
astonishment at its successful accomplishment in so short a time. To
construct and put in running order through such a labyrinth, a compli-
cated machine five miles in length to be jointly operated by an army
of engineers and gripmen with reasonable precision and freedom from
derangement, is an achievement of which any corporation may well be
proud.

- e @ —

Taxation.*

By ALLEN RipLEY FOOTE.

Taxese— What Are They?

1. The many questions involved in the subject of taxation cannot be
effectively discussed withouta preparatory agreement as to the meaning
of the word ‘“ tax.” The courts frequently make law radically different
in effect from what those who design the measure intended it to be,
through construing the meaning of the words used. The law is not
the act as engrossed, certified to, approved and filed with the Secretary
of State ; it is the Constitutional provision and the legislative enact-
ment as construed by the courts. Words used in organic or legislative
measures should be given an exact meaning, so that the spirit of the
measure can neither be evaded by taxing authorities nor changed by
judicial construction. This will make it certain that the law will have
the effect designed by those who formulated it. The necessity for this
precaution is thoroughly demonstrated by the experience of every
community. The objects for which taxpayers’ money can be expended
under the elastic title, ** For the Support of the Gowvernment and Other
Public Purposes,” are so many, and the opportunities for doing a good
turn for party workers, personal friends and dear relations, through
the distribution of public funds by vote winning measures are so great,
it is not the part of wisdom to expect the kind of human nature that is
subjected to such pressure and temptation, to be limited by any consid-
eration less circumscribed than that of legal konesty.  Whatever the law
will permit them to do, in the matter of collecting and spending tax-
payers’ money, all taxing authorities will do.

2. Taxing authorities evade levying direct taxes in every possible
way, because every dollar collected by direct taxation, as it is taken
from the taxpayer carries with it his close scrutiny of, if not earnest
protest against, the way in which the tax-spender uses his money. To
avoid the inconvenience of showing that public funds are properly used,
and to provide for liberal appropriations at the same time, taxing au-
thorities have been forced to exhaust every discoverable means for
squeezing income out of a subject after it has paid a direct property
tax. The usual device is to resort to charges made for various reasons
and called ** fees,” *‘licenses,” ‘‘ excise,” ‘‘ payments in gross amount
or annual rentals, proportionate share of the receipts or a combination
of such methods as compensations for franchise rights,” * location per-
mits,” ‘‘inspection charges,” or other designations. When appeals
have been made to the courts for relief from burdens so laid, the relief
has not always been granted, because the courts have illogically held
that charges designated by other names than that of ‘*tax” are not
taxes and, therefore, must be paid, although a direct tax on the prop-
erty employed in the industry has been paid. Guided by such deci-
sions, all that it is necessary for any taxing authority to do, unless the
word ‘* tax” is designed by law, in order to avoid a constitutional pro-
vision or a legislative enactment designed to establish the principle of
the equal taxation of all property, is to designate the charges made by
some name other than *‘ tax.”

3. Justice determines the character of an act by its purpose and
effect. The purpose of a charge by a taxing authority is to secure an
income *‘ for the support of the Government and other public pur-
poses.” The effect of the charge is to take by authority of law a por-
tion of private property and devote it to ‘‘the support of the Gov-
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eanment and other public purposes.” This is taxation, and should be
so defined by law in order to make all measures pertaining to taxation
definite, so that they cannot be easily evaded by taxing authorities nor
changed by judicial construction. This may be effected by a Consti-
tutional provision which shall declare that:

All charges for the support of the Government of the State and of all
political divistons thereof and for all public purposes are taxes.”

Taxes:—How Should They be Assessed?

1. Theobject of government is to establish justice. This object can-
not be realized unless all laws enacted for the government of society are
just. The spirit of justice is equity, not equality. The Government
requires for its support and other public purposes a financial service.
Such a service must be laid on property. To be just, all measures for
the assessment of taxes should claim payment at a uniform rate per
cent. upon the value of all property within the jurisdiction of the taxing
authority. A measure for the assessment of taxes, laying the charge
on all men equally, on the ground that all men are or should be equals
before the law, would be manifestly unjust. Such a measure would not
be tolerated for a day in any civilized community. In the domain of
personal duties all men are equal before the law. The next step of
progress is to fix in the organic law with equal certainty the affirmation
that in the domain of financial duties ail property shall be equal before
the law. Under this affirmation all property will be held for the sup-
port of the Government and all other public purposes, equally pledged
dollar with dollar. This is equity.

2. A standard valuation must be established before a measure de-
signed to tax all property equally can be carried into effect. The
attainment of absolute justice is not possible. Value is, and must ever
remain a comparative term. The only way to express value is in the
terms of our monetary system, the dollar, its multiples and its divi-
sions. An inequality in assessment necessarily produces an inequality
in the charge, and would thus result in injustice being done.

3. With the standard for valuation fixed and the assessment made,
the next act is to distribute the total amount required for the service
of the Government, equally over the total amount of the assessed
valuation of all property within its jurisdiction. In doing this anallow-
ance must be made for the factor of error caused by delinquent tax-
payers, so that the amount certain to be promptly received will be
equal to the amount required. This adjustment is easily made, if hon-
estly made, by making the tax levy at a uniform rate per cent. on the
assessed value of all property.

4. It may now be affirmed:—(A) That all charges for the support
of the Government, and for all other public purposes are taxes.

(B) That all property shall be assessed at its full value in current
funds.

(C) That the tax levy shall be laid at a uniform rate per cent. on
the assessed value of all property.

Zaxess— What is Property?

1. There is an important and far reaching necessity for a clear con-
struction of the meaning of the word ‘‘property’ whenever it appears
in tax measures. So long as the standard of honesty in practical use
is that of enacted, instead of natural law, crafty men will protect them-
selves from suffering the results of their dishonesty by seeking to make
dishonest measures legal, and honest minded but not well informed
men will govern their actions by such measures, never suspecting their
dishonesty. The levying of indirect taxes through calling the charge
by some name other than a tax, is one method whereby the payment
ot just taxation is evaded. Another method is to call property, for the
purpose of taxation, that which is not property. If the fictitious prop-
erty so assessed is 10 or 15 per cent. of the whole valuation, then
those who pay the charges on fictitious property, pay more than their
proportionate share. This is not just. In the light of this fact the
necessity for strictly defining the meaning of the word ‘‘property” is
clear.

2. The inherent quality of things of value, which constitutes
them property, is the exclusive right of possession, of ownership. The
natural right of ownership is the right of a laborer to possess unmo-
lested the results of his labor. This protection is one factor in cost of
government. 1f Government establishes justice, the protection offered
by it to the possession and ownership of property will be certain, and
its cost will be the lowest practicable.

3. The factors which combine to create property and give it value
may be briefly recapitulated. A natural product upon which labor
has been expended is a commodity possessing the first factor of value.
When the commodity is desired by others and can be exchanged for
another commodity having labor value. it acquires exchange value.
The desire of others to possess the commodity, combined with
their ability to give value in exchange for it, gives it a market
value. When the government gives proof of ownership aand pro-
tects the right of ownership so as to make it secure, the commod-
ity obtains security value. The factors are therefore, natural pro-
duct, labor, exchangeability, demand combined with ability to give
value in exchange, and proof of ownership afforded and right of
of ownership protected by the Government. These factors combined
as a whole, create the entity known as property, and determine its
value, The definition of property may be stated as an exchangeable
product upon which labor has been expended and the ownership of
which is protected by the Government.

4. It is clear that there may be as many classes of property asthere
are kinds of commodities or uses to which commodities may be de-
voted. If property is classified for the purposes of taxation, and the
law includes all classes of property in its operation, and excludes from
such classification everything not property, no injustice will be done.
The usual method is to classify property as real and personal. In-
justice is done through classing as personal property evidences of the
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ownership, and the protection of the right of ownership granted
by the Government. Such instruments are promissory notes payable
to order or on demand, issued by individuals, firms, corporations, as-
sociations, or governments, title deeds, certificates of stock, mortgages
or deeds of trust, bills of lading, checks, drafts, and all other written
or printed forms authorized by Government or recognized by custom as
being representative of property, its ownership and value. The cor-
rect designation for this class of instruments is securities. This desig-
nation will serve the valuable purpose of making a necessary distinc-
tion between property and its representatives in popular thought, and
will lead to their exclusion from taxation under laws declaring that
all taxes must be assessed upon property equally.

5. Large properties can be best managed by admitting many indi-
viduals to part ownership. Small properties are best managed by indi-
vidual owners. The most helpful facilities of the age and the strong-
est government that has made the nearest approach to establishing
justice, are based upon combined individual ownership and individual
citizenship. The services rendered by the greatest corporationsare
the most powerful aids to industry, helpful ministers to comfort and
active promoters of the value of all property ever known in the history
of humanity. Without the facilities fordivided ownership the aggre-
gation of capital necessary for the construction and operation of their
plants would be impossible. All unjust restraint upon the ownership
of such securities is a direct check upon the progress of industrial
development, and for this reason is a direct blow at the welfare of the
masses who labor and are poor. In their interest the demand should
be made that the securities in which they may invest their savings shall
not be subjected to taxation after the property represented by the
securities has been taxed.

6. I am aware that the demand for the taxation of securities comes
from those for whom protection is gsked from its injustice. This is not
strange. Those who are in the full enjoyment of abundance should
consider with tenderest compassion the vagaries of brain of those who
feel poverty gnawing at their heart. Let the well-to-do reflect that, in
the struggle for better conditions,character is not yet considered a
greater good than property by the vast majority of men,and that the
standard of legal honesty is not high nor infallable.

7. If any securities are classed and taxed with personal property,
justice demands that all securities shall be so classed and taxed. To
select some and omit others is as repugnant to the requirements of
justice, as to create favored classes of individuals. In fact, this will be
the result. All property has an individual ownership. All income de-
rived from an unjust tax must of necessity relieve to that amount the
payment of a just tax by others. This is the intention. If no such
gain could be made, there would be no demand for taxing so-called
personal property. Those who intelligently advocate such a tax know
that a tax is a charge upon property, no matter how laid, and that to
tax property, and then to tax its representative, which in itself has no
value, is double taxation.

8. To obliterate the vice of double taxation effected through first
taxing property and then taxing the representatives of its ownership
and value, but one object lesson is needed. Let every person who is
the owner of a representative of value by common consent, refuse to
pay the tax unless ALL representatives of ownership and value are
included in the tax assessment on equal terms. There is no economic
difference between the character of a deed to a farm recorded in
county records, and a certificate of stock recorded in the stock register
of any corporation. There is no just reason, and should be no legal
reason why the deeds owned by the Astors should not be taxed, if the
stock and bonds are taxed, from the net income on which interest on
the savings deposits of the poor are paid. Taxation cannot ** be equal
and uniform upon the same class of subjects” if a part of the repre-
sentatives of ownership and value are included, and a part are excluded
from the class of personal property. Such discrimination is based
upon a legal and an economic fallacy. It must be abandoned by taxing
all representatives of ownership and value, or none. [tcannot be con-
tinued if the word property is used and construed in strict accord with
its true economic meaning.

Property is an exchangeable product upon which labor has been
expended and the ownership of which is protected by Government.

Securities are the representatives of the ownership and of the
value of property.

Taxes :— Who are Interested in the Demand that They Shall be Just?

1. I once had the good fortune to hear a preacher say the reason
people made the same mistake twice was because they did not learn
their lesson sufficiently well the first time. In an address delivered be-
fore this Association September 21, 1886, the Hon. G. Hilton Scribner
said : ‘‘ During the late war the National Government, under great
financial stress, instituted an inquisitorial burden, called the ** Income
Tax.” This was such an unpopular proceeding that it was abandoned
at the earliest possible moment, and the country breathed more freely
and felt a sense of relief when the whole system was abolished.”

An income tax is now imposed by the National Government
under stress of political expediency. It cannot be said that this has
been done because the people did not sufficiently learn the inquisitorial
character of an income tax the first time it was imposed, for the reason
that its reimposition has not been demanded by the people. It was
demanded by politicians who have thought they could win votes from
the many who are poor by adopting a measure popularly supposed to
be an assessment upon the rich to relieve the poor from taxation. This
is the conceded reason for all unjust taxation.

2. In his address Mr. Scribner further said: ‘‘ If the street rail-
road corporations were taxed in the same manner that the citizen is,
they would pay simply a tax upon their real estate, assessed at from
60 to 80 per cent. of its value. Instead of this method, these corpora-
tions pay:

First.—A tax upen their real estate.

Second.—A tax upon the roadway.

7'hird.—A tax upon personal property at the aggregate market
value of the entire issue of stock.

Fourth.—A tax upon gross earnings.

Fifth.—A tax upon netearnings or dividends.

Sixth.—A specific tax upon each car.

Seventh.—A lump sum tax for maintaining three railroad commis-
sioners.”

3. If this statement is correct, your own books of account will
show the price you have paid, are paying, and will continue to pay, for
the failure to use the words *‘ tax” and ** property,” with their strict
economic meaning in tax legislation. You can trace the cost of unjust
taxation to your shareholders, but you cannot trace its cost to the
state or community as a whole. Your class of corporations is but one
of many. Your interest, enormous as it is, does not equal that of the
people who work for wages in this great state. You did not ask for
this series of tax levies under the guise of many names. The people
of your state have not asked for this glaring injustice. It is the work
of tax eaters, who fatten on the spoils of political power. They have
enacted this legislation without asking your permission or that of the
people. They depend for its perpetuation upon your apathy, and upon
being able to develop into vigorous life all the latent hatred that is as-
sumed to rankle in the hearts of the poor against the rich, if an attempt
is made to undo it. In this fact is enclosed the greatest danger that
now threatens the stability of the state. The socialists and the an-
archists, whom we need most to fear, have not come to us from abroad.
They are the creation of our own political system, that intrusts igno-
rance and vice with political power.

4. I will again give voice to Mr. Scribner’s words. He says: ** For
all this, the corporations are themselves, in good part, at fault, when
they are unjustly attacked by legislative, executive or judical officers.
The managers of such corporations instead of meeting in some very
private manner and holding a whispered consultation, as to the easiest
way of getting the hand out of the lion’s mouth, should have the cour-

| age to assert the rights of the companies they represent, and to con-

tend for them to the last. More than this, every holder of corporate
property should not only propose to take part in the election of every
officer whose action may affect his interests; but he should make no
concealment about his intentions to do so. It is better, especially
under a republican form of government,to demand inalienable rights than
itis to beg for them, No class of citizens should acquiesce in, or
tamely submit to any such injustice as that now being practised and
imposed upon the holders of corporate interests, by the present system
of unequal taxation, There is nothing in state socialism, not in com-
munism, carried to its extreme results, more contrary to, and subver-
sive of, all the fundamental principles upon which personal and pro-
prietary rights are founded, than the present legislation of the state of
New York in its cruel, unjust and extortionate discrimination against
corporations in the matter of the distribution of public burdens. Of
course, it cannot last, for legal extortion is necessarily short lived. It
cannot last, for those classes that contrive iniquity for other classes
are, sooner or later, the victims of their own devices. It cannot last,
for as corporations have no means of making money, except as they
collect from those who have dealings with them, these burdens which
are placed upon corporations, if they are persistenly continued, must,
in the end, be paid by an ever increasing proportion of the very classes
themselves who were intended, not only to be exempt from them, but
to be benefited thereby. It cannot last, for it is such a plain, obvious
and gross injustice to such a large number of citizens, and to such im-
portant interests within the state, that if the Government shall fail to
destroy the wrong, the wrong will not fail, in the end, to destroy it.”

In concluding Mr. Scribner said: ‘¢ Is there likely to be any better
time than the present in which to expose the right and wrong of this
whole matter, and in which to commence in earnest this corrective
movement? Absolute equality in taxation should be demanded, and
representation in every department of the Government, the only
method for its enforcement.”

This appeal was made to you by one of your own members in
1886, What has been your response? Apathy! The very condition
upon which, so far as you are concerned, politicians relied to give
them protection from righteous indignation and just punishment when
they enacted these measures, the very condition upon which they now
rely to maintain their perpetuation.

5. With a subject like this it is impossible within the limits of a
single paper to do more than to sketch the outlines of a few of its sali-
ent points, but before closing this paper it must be given a practical
turn by indicating a feasible line of procedure to secure a just system
of taxation. In this behalf the first thing to be done is to formulate
the demand. The act of doing this will demonstrate its all-inclusive
character. It cannot be confined to your class of corporationsalone. It
touches the interests of every corporation. It is not for industrial cor-
porations only, it is for banks, trust companies and insurance compa-
nies as well. It isnot for corporations, as such, at all. It is for invest-
ors in their securities and the users of their services as individuals. It
is not for capitalists as such,at all. It is for those who toil and are
are poor. Upon them the burden of taxation, however laid, by all
indirect or unjust methods finally rests. It is for them and their wel-
fare that I plead.

6. That the demand may be made clear and receive the criticisin
from all points of view necessary to establish its justness, 1 submit for
your consideration, as an appendix to this paper, a suggested law to
cover the entire broad question of state and local taxation. As dis-
cussion will show its defects and suggest changes to make it clearer,
more perfect, more completely just, changes will be made in its text
until it has passed the stage of being so changed. With this object in
view, it should be brought before every association of citizens for dis
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cussion, from the ““Ministers’ meeting” to the ‘“‘Chamber of Commerce,”
from the *‘Garment Makers’ Union” to the ““Clearing House Associa-
tion,” when perfected, it should be made the shibboleth of no party,
but in the next pending state election it should be presented to every
candidate for the Assembly and Senate, with the direct demand that he
shall endorse it with his written agreement to vote for the measure if
elected. Insuch way only can it be made certain that the will of the
people is to be enacted into law exactly as the people have agreed it
shall be done.

7. One point must be kept clearly in mind in considering this pro-
posed measure. If it is not constitutional in any of its bearings, those
who demand its enactment have the right and the power to make it
constitutional. Its relation to existing laws governing taxation should
not be considered except for the purpose of showing why those laws
should be set aside and a new law adopted, that will more nearly align
itself with the natural laws of justice. This is the object and the pur-
pose of the demand.

8. To secure the enforcement of this demand, ‘ representation in
every department of the government’ is the ultimate education of
individuals in the initiative source of power. This educational work
must begin right here with yourselves. From you it must broaden to
every stockholder, employe and patron of the corporations you re-
present; to every stockholder, employe and patron of every corpora-
tion in the state; and from them every person who asks justice only.

APPENDIX.

TO PROVIDE A JUST SYSTEM OF TAXATION. PROPOSED BY ALLEN RIPLEY
FOOTE, WASHINGTON, D. C.

Author of the Discussion of the Economic Principles Involved in ** The
Law of [Incorporated Companies Operating Under
Municipal Franchises.”

[NoTE.—Suggestions are invited from any person, firm, corpora-
tion or association, and from the taxing authorities of any municipali-
tv, county or state, designed to make this proposed law more certain in
construction, more simple in its application, more completely just in its
effects. ]|

TAXATION.

1. All charges for the support of the Government and for all other
public purposes are taxes.

2. All property shall be assessed for taxation at its full value in
current funds. All exchangeable products upon which labor has been
expended, and the ownership of which is protected by law, are prop-
erty.

3. The tax levy shall be laid at a uniform rate per cent. on the
assessed value of all property for the same tax levied within the juris-
diction of the state and of each division thereof.

4. All property assessed for taxation shall be entered in the books
of the tax assessor for the tax district in which it is located, in the
name of the owner, user, or person having the property in charge.

5. Bills for taxes shall be made in the name of the owner, user,
or person having the property in charge, as entered in the assessors’
books, and the payment of the same shall be a legal payment for the
full amount of the tax bill of any debt or obligation of any kind due
from such person to the true owner of the property upon which the
levy was made.

6. Tax bills shall be lien upon the property on which the levy was
made, and may be sold for non-payment, as provided by law.

7. Property shall not be taxed in any way except as herein pro-
vided. Tax assessments shall be made but once in each year, and the
levy for all state, county and municipal taxes shall be entered in the
same bill. Charges shall not be made by state, county, municipal or
other public authorities for the support of the Government or any
other public purpose, except a property tax, for the right or privilege
of engaging in any industry, business or vocation.

8. Securities representing the ownership and the value of prop-
erty shall not be taxed.

9. The legislature may exempt the whole of any class of prop-
erty from taxation, but it shall not make any partial exemption by
authorizing a decrease in valuation, or of the rate per cent. of a tax
levy for one or more classes of property less than the unexempted
whole, or for a part of a class, nor shall it exempt a part of the
property of any class.

10. Special assessments and tax levies may be made in considera-
tion for special benefits accruing from public improvements upon all
property securing anincrement of value by reason of such improvemeants.

11. Fines may be assessed and collected for violations of law;
charges may be assessed and collected for costs of courts in all legal
procedures; for costs of records on all recorded instruments or docu-
ments; for all public inspections, supervision and audits; and license
fees may be assessed and collected for the control of all places of pub-
lic amusement; the regulation or suppression of all immoral practices;
the protection of health; and the supervision of public nuisances.

12. The legislature shall not delegate the right to exercise the
power of taxation for any purpose, to any political division of the
state or other public authority, without providing by law that the
books of accounts of such division shall be kept as directed, by the
State Comptroller, who shall audit all such accounts annually.

THERE has been chartered the Willow Grove & Hatboro Street
Railway Company, of Hatboro, Pa.; capital $§18,000. The president is
John H. Fow, of Philadelphia; and O. E. C. Robinson, of Hatboro;
J. F. Cottman, of Jenkintown; Charles F. Ehrenpfort, of Willow
Grove, are some of the directors.

“The Perfection of the Electric Railway
Motor.””*

By LincoLN NISSLEY.

Mr. President and Gentlemen of the Convention.—The subject
of this paper, which at first thought suggests a broad and invit-
ing range, is, on examination, found to be closely defined. Instead
of a fertile field, the past years stretch oyt more like a vast desert; the
wayside thickly strewn with bleaching, or rather rusting. skeletons of
commutators, gears, brush holders, controllers and empty pocket-
books; while beneath the debris lie buried fond hopes and rosy expec-
tations of some contrivance, which, at its birth, was to wax great, and
going forth subdue the land, and as an everlasting monument to its in-
ventor, go tbundering down the ages,around curves of small degree,
up steep grades on the other side and never slip a gear or miss a fare.

A study of the history of the electric railway motor shows us that
from the beginning up to a few years ago there has been a great ten-
dency toward complicated, fanciful and impracticable designs, includ-
ing outlandish forms of field magnets, and unnecessary number of field
cores and coils. In most cases, also, the mechanical construction has
been very bad, the shaft being too small, the bearings being weakly
supported and the general workmanship poor and not up to standard.

It has long been my opinion that the proper way to design a good
railway motor is to consider very carefully and systematically each
part, first by itself and then with reference to the other parts, and thus
collect and build up the elements which are best.

Let us now take up the various parts of the electric motor and con-
sider each as a simple problem in designing.

The size of the frame should be such that it can readily be placed
upon any standard truck.

The machine should be completely shut in so as to make it thor-
oughly iron clad.

A good, substantial iron clad frame does more than anything else
to give great stability and strength to the whole machine, and is highly
desirable in a railway motor. The bearings should be directly and
rigidly mounted in this frame, a simple fact that has often been disre-
garded, and all parts should be interchangeable. The armature and car
axle should be in perfect alignment; and consequently perfect meshing
of the gears is obtained, which experience has proved to be of vast
importance. The gearingsshould be mounted closely to the frame so as
to eliminate buckling and tendency to loosen parts. The field magnet
should be bipolar. The field should also be of the single magnetic
circuit rather than the consequent pole type, because the former is
more economical in wire and current required, lessening the cost of
renewals and repairs.

A single circuit requires only 70 per cent. of the weight of wire,
and 7o per cent. of the energy of inagnetization that is required by a
double magnetic circuit. The field cores should, of course, be per-
fectly insulated. This can be accomplished with certainty by winding
them on a solid spool of material which is firm and waterproof and
highly insulating. The armature should be of the ring type, so that
the winding does not slip out of place or pile out at the ends when run-
ning at high speed, a fact which will be appreciated by those who are
operating cross country and suburban lines.

The armature should have teeth or projections upon it, in order to
secure and protect the wires from mechanical injury, to reduce the
reluctance of the magnetic circuit and the weight of wire and en-
ergy of current required to magnetize it. The perfect insulation of the
armature core is of the utmost importance. The best material and the
most complete covering should be used, and the greatest possible care
should be exercised to avoid short circuits, grounds or broken wires.

The efficiency should, of course, be as high as possible, and is
made a maximum by reducing all elements of loss as far as possible.
These losses are current to magnetize field, loss due to armature resist-
ance, friction, resistance of air and eddy currents. It has always
seemed to me that if a machine can be run for several hours under field
load without any part becoming overheated, the efficiency of that ma-
chine must be high. This fact is more absolute than any efficiency
test can possibly be.

In looking over the past eight years of practice in the designing
and perfection of the electric railway motor, we have much to com-
mend and considerable to condemn. The boldness of the achievements,
the problems that have been solved, the rapidity of development seem
almost beyond comprehension. That the electric railway motor in less
than eight years should reach the high state of perfection, economy
and efficiency that it has, as compared with the long years of develop-
ment of the steam engine, is remarkable.

In the perfect railway motor we have something entirely different
from what we have in the steam engine. We have no reciprocaiing
parts, but continuous rotary motion. The strains are all tangential, and
this aids greatly in running and maintenance.

The railway motor of yesterday is not what the railway motor of
to-day or a few years hence will be. Yesterday we were struggling
with difficulties connected with the commutator and brushes which
have been the great bug-bear of all types of motors. Commutators
and brushes require more care outside of gearing connecting motors
to axle than anything else we have to deal with. They have always
been the weakest spot in the electric railway motor. The question
arises, Can these difficulties be overcome ? I think they can and have
been to a great extent already overcome by several of our larger
manufacturers.

In connection with the motor, we are laboring under very serious
difficulties in regard to proper control and regulation. In the control

* Read at the Third Annual Meeting 0of the Pennsylvania Street Rallway
Association, held at Reading, Pa., September 5, 1894,
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of the railway motor we cannot do exactly as we do in the locomotive,
adjust our point of cut-off so as to secure the best results with a given
load.

We have to govern our motors by varying the resistance in the
circuit, which means loss necessarily. because the resistance has to be
overcome to some extent by the current passing through it, or by re-
ducing the intensity of the field magnet, which also means loss. If this
is true then it seems to me that it is unfortunate, but is it necessary? I
do not think so.

The ideal railway motor for the propulsion of our cars would be
a motor running at a continuous aud uniform speed and with a variable
gearing giving the motor the advantage of power when the car was
first started. You all know that when our motorman wants to change
the speed of his motor, he moves a switch or controller handle around,
which adjusts the current flowing through the motor. Now, as a
matter of fact, the motor should adjust the current itself, and not the
man, and the speed of the motor should remain absolutely constant,
while for regulation between the moter and the gear on the driving
wheels, you should depend on varying the mechanical advantages en-
tirely.

)I't should be borne in mind that it is less than three years since
the first single reduction motor was commercially introduced. The
work was done under the most unfavorable circumstances. Compared
with similar motors of to-day they were indeed crude and very costly.
They answered the purpose, however, and it is generally admitted that
they have been a financial success as compared with the use of former
construction.

The single reduction motors have since been in continual operation,
and those of recent manufacture, embodying the latest improvements
are a great advance in the onward march towards perfection. That
there are still annoying circumstances in connection with the mechanism
no one who is charged with their practical operation will for a moment
deny, but inasmuch as they are universally proving a financial success,
it may be taken for granted that electrical and mechanical improve-
ments will be gradually introduced until they become as nearly perfect
as anything of the kind can be. The question is not, whether a motor
is perfected, but whether it is enough of a success to warrant the im-
provements which will lead to perfection.

The modern *‘Atlantic liners ” are simply an improvement upon
the pioneers in the ocean service; there has been no sudden revolution
in steam engineering. The screw propeller did not jump into imme-
diate favor, but it was an important change which slowly forced its
way to the front. So with the electric railway motor. Its advantages
are not yet thoroughly appreciated, but they will be. Its future is as-
sured. With this outlook will come better construction, better en-
gineering, better mechanics, and the solving of the ilarger problems,
which will place the perfected railway motor on a cheaper, better and
more successful basis.

In the words of one of America’s greatest philosophers, Emerson,
* Our duty is plainly not to throw ourselves across the track, not to
block improvement, not sit still until we are stone, but to watch the
uprise of successive mornings, and to conspire with the new works of

new days.”
—_—————— o E—————

Economy of Power House Operation.*

]

By J. B. CRAVEN. i

Mr. President and Gentlemen:—** Economy of Power House Oper-
ation ” has been so often and so thoroughly discussed that I do not
know that I can say much that is new on the subject, and yet being
one that must ever come up before the management of a street railway
system, I feel encouraged to beg the attention of this meeting for a
few minutes, that we may see how, and where with intelligent manage-
ment and proper attention the best results may be obtained on the
most economical basis. Starting from the boiler room, we come at
once to the place where in most cases the greatest waste will be found.
Ithas been said that the waste due to improper firing is often of greater
consequence than any other loss which is produced in the operating of
of a steam plant. There are two causes for this: First, poor con-
struction of the boiler. Secondly, poor firing and lack of care of the
boilers. Most of us think that any man can fire a boiler, and whilst
looking with awe and wonder at the engine and generator, forget that
all the power comes from the coal pile and pay little attention as to the
economy in trausmitting that power from the coal to the engine. No
greater mistake is made than to place the care of boilers in incompe-
tent hands, for they require the highest degree of care, conscientious-
ness and constant attention.

The fireman must be ever on the watch to see that the water is
kept at the proper level, to keep an even steam pressure, and to show
by his steam, coal and water records that he is getting just as good
cards as the engineer can show by the manipulation of the steam he
uses in his engine. He must see that the fires are spread evenly over
the grates and are of an even thickness that the proper amount of air
is admitted into the furnace to obtain good combustion.

If you could realize how easily from I to 20 per cent. of coal can
be shoveled into the furnace and up the chimney without generating
any more power, you would see how essential it is to have something
more than mere machines shoveling coal into a furnace. Another
point of importance is to sece that boilers are kept clean and free from
scale, which is simply the result of improper attention.

If for a moment you will stop and think that in the construction
of the boiler, the maker has reduced the thickness of the tubes as much

*Read at the twelfth annual meetlng of the New York State Assoclatlon
September 18, 1894,
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as possible consistent with safety, and then look at a tube with from
one-eighth to one-half an inch of scale on it, you will at once see how
great the loss must be transmitting the heat through this scale; not
only that, but it leaves the iron exposed to the effects of the heat with-
out the proper circulation of water back of it, which causes rapid de-
terioration, and in some cases is liable to cause an explosion. I have
used quite a number of boiler compounds for the prevention of scale,
but have found the best to be plain coal oil. We have used it in Buffalo
tor the past two years with success, putting about one pint a day into
each boiler and letting it enter with the feedwater by means of a sight
feed lubricator. However, no one remedy will fill all cases, and each
must be the subject of some experiment.

Another source of loss comes from insufficiently covered boilers
and pipes; see that all exposed parts, that possibly can be, are covered
with some good non-conducting material, and prevent as much as pos-
sible radiation and condensation. The steam pipes should be kept
tight and all leaks followed up at once and stopped, and in this way
have as little loss as possible between the boilers and engines. See
that the piping is well drained, so that water will not carry over to
the cylinder of the engine. This is accomplished by separators placed
as near to the engine as possible, and the water thus separated is re-
turned to the boilers. Ina good many cases this water is allowad to
go to waste; if this is found to be the case it should be remedied, as
this water is separated at a very high temperature, and requires very
little heat to turn it again into steam. Before entering the engine
room, I would like to say something on the subject of feedwater heat-
ers. If your engines are running non-condensing, the question is very
easily settled; as, however, the majority of steam plants are run con-
densing other factors are brought in. In the power house of the Buf-
falo Railway Company, one-seventh of the engine capacity is run high
pressure, In this way, taking the feedwater from the hot well, at an
initial temperature of 110 degs. and passing it through two heaters in
the exhaust line of the high pressure system, we get a final tempera-
ture of 194 degs. before the water enters the boilers. It is claimed by
some that this method of taking the water from the hot well is not
right, on account of the oil to be found in this water. But so small a
portion of the hot well water is used, that the amount of oil in it is
small, and by this method we do away with secondary heaters in the
exhaust line, between the engine and condenser, and not only save in
the first cost, but I think obtain slightly better results. However, one
thing is important, whatever means are used to heat the feedwater, it
should be done, for not only will there be a great saving in fuel, but
the straining of the boilers, due to putting cold water in, will be done
away with.

Passing from the boiier room, we come to the engines and gener-
ators, and the types seen here will be many and varied, from the high
speed, belt driven machine to the slow speed, direct connected machine
of large units; as you all know, the tendency of late has inclined to the
use of the latter type. In my mind there is no doubt of the efficiency
of the direct connected unit over the belted one, Itis evident to all
that where space is valuable it"has the advantage of taking up less
room. They can bethrown in and out of service with as much rapidity
as the beltdriven machine; there is a saving of from 1}5 to 3 per cent.
due to the slipping of belts, very little in itself, but when figured up at
the end of a year in a plant of any size will amount to considerable.

Added to this there is the saving in labor and the decreased
expense due to wear and tear, as this item is less in slowspeed than
high speed machinery. For the above reasons I have drawn the con-
clusion that direct connected units are niore economical than high speed
ones. Regarding the size of units used, it depends entirely on the
output of the plant. I would advocate as large as possible, yet not so
large that the breaking down of one would cripple the output. However,
in plants that have not these latest types of machines, great saving may
be made in the operating of the engines. In many cases after the con-
structing engineer has left, engines are ofttimes supposed to look after
themselves, those in charge simply supplying them with steam and
oil. What I said in reference to the man in charge of the boiler room
applies with equal force here. Put a thoroughly competent man in
charge and you will find it a paying investment. Intelligence and
experience are the best safeguards and the real insurance against acci-
dents. Fifty dollars a month more to acapable engineer will probably
be repaid a hundred times by the care taken and the high state of effi-
ciency at which the machinery is kept. In such a state an engine is a
reliable piece of mechanism. If neglected it is liable to fail at any
time, causing delays and worries, and not only adding to the expense
in the cost of repairs, but a lossin the receipts outside.

A capable engineer will see that his engines are indicated at least
once a month, to see that the valves are properly set and so keep the
steam consumption down to a minimum. All pounding, knocking.
and leaks should be followed up and remedied at once, and the engines
kept in such a state as at alltimes to be ready to perform the severest
service exacted fromthem. Always keep the load as near the normal
capacity of the engines as possible, as engines at that point are most
economical; besides you will have fewer machines in service and thus
save in the oil supply. Here | will say a little on the subject of oil, as
I think quite a saving may be made at this point; in fact I have had one
engineer use $640 worth more of oil in six months than another
engineer used in the same time, and the engine capacity was increased
during the time the last man was in charge. The lowest priced oil is not
always the cheapest; some oils will go much farther than others, and
the question of what to use should be settled only by careful examina-
tion. After being used once it can be filtered and used again on the
lighter parts of the machinery. If rags are used for wiping instead of
waste, they can be washed and used again, and the grease and oil
extracted will be found useful in some part of the system. By wash-
ing the rags 8o per cent. can be saved over what the cost would be if
only used once and thrown away. Coming to the generator, we find a
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machine that is usually well made and efficient. Keep them dry and
thoroughly clean and have the commutator kept as smooth as possi-
ble. The principal trouble will be found in the sparking of the
brushes and the heating of the armature and the field coils. The
causes for these troubles are too many to enter into here; but on the
appearance of trouble the machine should be stopped as soon as possi-
ble, for the old maxim ‘A stitch in time saves niue,” can be applied
here. Look out forthe minor electrical apparatus in a station, every thing
such as switches, connections, and all instruments should be kept clean
and in working order, especially in the case of lightning arresters, as
they may be the means of saving an armature.

In conclusion I would call your attention to the necessity of hav-
ing ample copper in the outside lines, and the rails well bonded, and
where the system is large enough put inreturn wires. What is the use
of expensive and economical machinery in the power house if you
allow 20 per cent of the power to be expended heating up poor con-
nections in the return circuit?

il ¢ @ > P———————
The Elcctric Brake in Practice.*

By ELMER A. SPERRY.

Examination of accounts of the electric street railway companies
of our large cities reveals'the fact that the item of damage, already very
great, is one of growing importance. Investigation of the circum-
stances and detailed statements of numerous items taken at random
from the damage account, point at once and in no uncertain way to
the inefficiency of the present hand brake. In many instances, could
the car or train have been stopped within a comparatively short dis-
tance, the accident and resultant damages would have been entirely
averted. The first investigation led to others with the same result, and
in consequence the writer is prepared to show that nearly 85 per cent.
of the accidents directly occurring, are due to the ineflicient operation
of brakes. The growing frequency of accidents and the constantly in-
creasing demands of the public for damages, are indications that have
not been made to impress the mind of the engineer, or I am sure ade-
quate means would have been forthcoming for the correction of so
grave a fault inherent in all the present systems of power-operated
street cars. Some of our municipal authorites are taking action with
reference to the increasing frequency and severity of accidents, and
although no thorough scientific investigation of the matter has been
published, yet it is a startling fact that with the present hand brake, no
electric or other equipment to-day stands provided with anything in
the line of an emergency brake. Inso grave and urgent a case, what
can be done in the line of remedy? The question naturally arises, will
any system of braking worked upon or in connection with the ordinary
wheel of a vehicle be sufficient for the stop required? What is the
maximum efficiency obtainable by the brake working through the
wheels? s it sufficient to arrest the car before accident in case of emer-
gency? Can it be made in any event a sufficient accident-preventer?
The popular notion that most accidents are due to brake failure is true,
but in a way that is little understood, the failure being one of degree.
It may not be known that under proper and standard conditions any
car or train may be brought from a speed of ten miles an hour to abso-
lute rest inside of ten feet. It is not generally appreciated that the
wheel brake has ample capacity to accompiish this. The former in-
vestigations of the writer with reference to adhesion under conditions
of acceleration and retardation, climbing and descending hills, afford
ample proof that the rail adhesion through the wheels gives the wheel
brake more than capacity sufficient to accomplish this result, For in-
stance, assuming any weight and load, say 17,000 lbs., the stored up
energy, 64,426 foot pounds can with ease be dissipated within twenty
feet for the ordinary equipment, and less than half of this distance, or
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FIG. 1. -

a little over nine feet under conditions of coupled drivers, or if the
wheels are compelled to revolve in unison. This latter consideration
will be seen to have quite an unexpected as well as pertinent relation
to the problem. It will be seen that the center of gravity of the mass,
is far above the wheel contact with the rail. The retarding effect takes
place on the base line in a plane below that of the center of gravity,
really the farthest projection downward of the mass asa whole., A
sudden stop operating on this base line tends to pitch the upper portion
forward, bringing nearly all of the weight, and with it the retarding
capacity, upon the front pair of wheels. The brakes on the rear pair
in the ordinary equipment will have but little effect; if, however, by
any practicable method they are coupled to the forward drivers, the

*#Abstract of & paper read before the American Institute of Electrical En-
glneers, September 19, 1884,

brakes on this rear pair still remain active and of full effect. This is
true even if the back pair should be lifted clear of the track. With in-
creased weight upon the forward drivers comes ample increased adhe-
sion, thus preserving the full tractive effort of the total weight intact
for purposes of stop, which is impossible in the ordinary equipment.
These effects are all aggravated in case of a short wheel base, The
present tendency toward a longer wheel base is a step decidedly in the
right direction and should be encouraged. The effect of shifting the
load in reference to the axles will be especially noticed in descending
hills. where the momentum of the rapidly retarded mass tends to shift
the load centers still further forward, in some cases almost wholly onto
the front drivers. It will be seen to have a greater effect than in as-
cending grades, where in stopping, the inertia tends to correct the posi-
tion of the shifted load, whereas going down, in stopping, the momen-
tum as stated tends to still further aggravate the condition.

Bearing these facts in mind, let us turn for aninstant to the ordi-
nary hand brake. The ratio in the brake levers will be found in the
modern trucks to be anywhere from 6 to 11}, averaging about 8] to 1.
The lever arm of the brake staff will be found to be anywhere from 6
ins. to 13 ins. Assuming II ins. as the average, the radius from the
center of the break chain to the center of the brake staff will be 1% ins.,
giving thus 6.28 to 1, or a total leverage of 53.4 to 1, from the operat-
ing handle to the brake beam. Two elementsnow have to be assumed.
First, the friction coefficient of the brake shoes acting upon chilled
wheels. Second, the power upon the brake staff. The writer has
endeavored to cover both of these unknown quantities by actual exper-
iment, giving the results in the tables. Table I was taken by a dyna-
mometer being fastened directly to the brake staff handle in line of
the pull of the motorman, a cast iroc brake wheel sixteen inches diame-
ter from center to center of a one and a quarter inch rim bearing the
handle.

TaBLE I.

Jerk with both Emergency jerk

Weigl of ‘ (_}liladualhpulii hands on with both hands
motorman: | with one hand.|  p,hd wheel. on hand wheel.

140 112 135 275

200 135 275 385

287 145 235 312

175 125 212 28g

153 125 245 310

185 150 200 300

170 150 275 350

155 L35 210 325

135 110 175 325

135 125 250 350,

160 125 250 405

176 100 200 400

185 176 250 375

Av. 131.7 224 338.23

The tests show that the full power that can be maintained upon the
brake lever for a sufficient length of time for the purposes in hand does
not exceed an average of 180 1bs.

TasLE II.

Speed rev. per ‘

minute Brake pressure. Traction. Coefficient."
33 in. wheel. [
Varying, 150 goo lbs. 87.4 1b. 9.7 pr.cent,

125 900 91.7 10.2
100 Q00 99.8 II.I
78 900 118. 13.2
56 goo 133. 14.8
38 goo 150.4 16.6
20 900 154. 17.1
4 ' 900 174.6 19.4
Constant, 105 300 20.4 9.8
500 50.5 10.1

750 9I. 12,
100 1150 125. 11.2

1500 178. 12,
2200 305. 14.4
94 3780 488 13.2

Table I was obtained as shown in Fig. 1. A brake shoe that had
been run in service about three or four days was taken with the axle
carrying its co-operating wheel, lifted out of the truck and placed
between the centers of a lathe, the load upon the brakeshoe accurately
measured, and the shoe held from movement around the wheel by a
dynamometer. Every precaution was taken to avoid handling the
periphery of the wheel or the face of the brakeshoe, and even the dust
was left upon it so as to conform as nearly as possible to the normal
conditions of practice.

Tracing our 180 lbs. application to the brake beam with allowance
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for loss of friction. we have 3,840 lbs. applied to each of the two shoes
which upon the chilled surfaces are found under ordinary circumstances
by Table Il to give a coefficient of about 12 per cent. This would
give a retarding effect of 460 lbs., which is less than one-third that

FIG. 2.

easily obtainable were the power needful for its application at hand.
The coefficient under these conditions must have been about 37 per
cent. to realize anything like the total value of the retarding effect of
the wheel. This under condition of chilled and glazed surface is
entirely out of the question, showing at once the neces-ity of power in
the application of brakes, if anything like their full value and use is
to be obtained. This is also amply borne out in practice, as those who
have tested this point well know that under ordinary conditions it is
next to impossible to slip the wheels of a motor car by the hand
brake.

For years the writer has believed that electricity was vastly pre-
ferable to any other force for the application and control of brakes.
Working first on the solution of the continuous brake problem for rail-
way trains, he built his first electric brake apparatus in 1882 and has
studied and experimeunted on the problem in its various phases almost
continuously since that date, with more or less encouragement in the
line of substantial progress. As to its application to electric cars, the
apparatus was successfully applied on some double truck cars
in Illinois, one of these cars weighing as much as twelve tons.

has ceased, generates potential. In many instauces it is possible to
draw an arc from the rupture of the brake circuit one second after the
motion has ceased, showing the presence of current in the local circuit.
Fig. 2 has been developed from the average stop to show the curve of
current in reference to the motion, the black line indicating the period
of motion during the application of the brake, and the curve indicating
the current intensity and its duration. The current flowing after mo-
tion ceases, though small, is found exceedingly useful in holding the
car from starting itself, even on quite a heavy grade, as only a small
quantity of energy added to the already great triction of quiescence will
prevent the car froin starting. This persistency of currentis also found
nseful to kill or destroy the magnetism of the brake magnet, in case it
is desired to suddenly move the car forward again.

The current required to be developed to stop a car when no other
braking apparatus is used is found to be only a fraction of that re-
quired to accelerate the car in the same interval. This may be easily
illustrated by the lines in diagram Fig. 3, A being the electrical
energy applied in a given acceleration; B the resulting mechanical energy
stored in the car after deducting all the wastes in the motor, and between
the motor and the momentum; C the average mechanical energy in the
car at the time of applying the brake; D being the electrical energy re-
quired to be developed for retardation after the efficiency losses have
all been provided for out of the quantity c. *Thus it will be seen that
the so-called efficiency losses, act in a two-fold sense between A and B
and between c and D, to reduce the amount of current required to be
generated for braking purposes.

Automatic resistances were even at one time used in the endeavor
to relieve the motorman of a// responsibility in connection with the
control in applying the brake, but superlative simplicity was found
to be much more desirable than the superlatively automatic, and the

The first equipment similar to that shown in Fig. 5, was con-
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FIG. 3.

structed some five years since. This apparatus has been con-
stantly undergoing alterations and has been experimented with,
until for the past eighteen months a constantly increasing nums-
ber of electric cars, equipped with it, have been in regular
service, some of these running with change of motormen on
each of thirteen daily trips, the same motorman having the
car once in about three days, making it impossible for the men
to become familiar with the operation of the brake. During
this time one car has made upwards of 70,000 miles, hauling
a trailer about 48,000 miles, during some special weeks of
test, making from 178 to 220 miles daily.

The electric brake under discussion has been operated over
a year on equipment upon different roads, from electricity
generated independently of the trolley connection, the braking

—

current not being derived from the central station, but pro-
duced by the power of the moving car, which power it is de-
sired to get rid of, or destroy. The brake thus operates
equally well with the trolley off, and, as will be understood
from the following description, the trolley current has nothing at
all to do with the car whilethe brake is being operated, except possibly
to maintain the lighting circuit. The electric brake at the same time
is entirely independent of the hand brakes, which may or may not be
present upon the equipment. The braking action being altogether in-
dependent of the brake shoes, it is not found necessary to employ them
in connection with the electric brake, although in the earlier forms
they were used, and in the case of trail cars, especially in heavy ser-
vice and on grades, some engineers prefer to use them at the present
time.

The current employed by the writer for operating the brakes is
developed by automatically turning the motor or motors into genera-
tors. As these are driven forward by the moving car,they develop
current which is controlled as to intensity by the starting rheostat of
the car. The braking current is thus produced at the expense of the
mechanical energy stored up in the moving car, which, being consumed
causes a retardation and final stopping of the mass as a whole. The
current so generated may be furthermore led through a brake magnet
as above seen, to apply the brake shoes; it may arrest the motion of
the car direct by magnetic adhesion, or develop heavy retarding cur-
rents in the moving metallic mass by magneto-induction. When an
active local circuit is used, the latter method is usually employed for
reasons which will be made more apparent.

The connections, and in fact the whole arrangement of the electric
brake upon the car, is extremely simple. This is shown by the fact
that only onesmall extra wire needs to be run to the controller, in addi-
tion to the ordinary wiring of the standard equipment without the
electric brake. The certainty ot operation is evinced by the fact, that
at present writing over 150 of the equipments have been placed, which
are making upwards of 10,000 miles daily in regular service. Early in
the experimentation a phenomenon was observed in reference to the
persistence of the current even after the motor had stopped. This is
due to the slow action of the decreasing magnetization, taken together
with the reaction or self-induction effect of the ficlds and any brake coil
or coils that may be in the circuit. The movement of the magnetic
lines, which persist after, and in fact longlafter the motion of the motor

FIG. 4.

automatic devices were seen to be entirely unnecessary, the apparatus
as at present constructed being of great simplicity.

The diagram of the braking current in Fig. 2, shows the auto-
matic decrease in the intensity of the brake application so desirable
with the decreasing speed referred toabove. As the speed decreases,
the generator runs more slowly and consequently produces less and
less current.

With this style of brake, the life of the wheels is increased from
two to three-fold, thus affording a saving in the item next in cost to the
electric maintenance itself, to say nothing of the entiresaving in brake
shoes. This is emphasized in the fact that the brake shoes are being
constantly besmeared with sand and grit thrown from the wheels, and
when in this condition, they are brought zgainst the wheels with the
tremendous pressures noted above. A better method could hardly be
devised for reducing both wheel and shoe. We little realize the
great number of brake applications necessary in a day’s run. Careful
record has been kept of this point, giving in three daysan average of
1,377 brake applications per day for a run of about 164 miles.

Another interesting feature in this connection is that a flat wheel
from skidding is an impossibility. It will readily be seen that should
the wheels stop, the generator connected with the axles ceases to pro-
duce current, and none therefore exists to farther apply the brake, and
though they may be sliding forward on the rail, yet the wheels continue
to rotate more or less, and constantly present new surfaces for the slid-
ing contact.

The braking action is two-fold and is especially efficient. The
rotating armature of the motor, instead of tugging ahead by its momen-
tum, is itself pulling back and more or less powerfully braking the car
through the gears by the retarding effort of the magnetism of its field
while generating the braking curreat. The power required therefore to
perform this work is taken from the energy of the moving car which
it is desired to destroy; not only is the car thus retarded, but the
electric brakes arrest the motion of the wheels direct with a force that
is remarkably powerful and under perfect control of the motorman.

Two forins of braking magnets are used, one for winding up a
brake chain usually employed in connection with the trailer, and
another for directly arresting the motion of the axles, one magnet
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only being used in connection with each axle. as shown in Figs. 4 and
5. These magnets are truck mounted, not an ounce of their weight
being directly on the axle, and are so supported that their gravity acts
to automatically retract from the brake face. The brake face is auto-
matically lubricated to a slight degree, receives a high polish and does
not cut or rapidly wear. The brake is noiseless in its operation. It
will be seen from the cuts that inasmuch as it does not revolve, no
commutating or contact device is necessary. Its crescent form accom-
plishes important technical functions and also eliminates the necessity
of pulling off a wheel for its attachment, removal or inspection. The
brake face is so/id unbroken metal with no grooves or interstices for
catching grit or sand, which in part explains the absence of wear above
referred to. The brake magnet is practically indestructible, a few turns
of stout wire constituting its one coil entirely enclosed and sealed in
metal. No harm or moisture can reach it. The lubricator for the
brake surface is dry, not sticky or adhesive, and does not gather sand
or dirt and retain it upon the braking face. No mechanical pressures
whatever are employed to arrest the car, and hence no strain or shoul-
der wear comes upon the journals.

As to the arrangement for application and control of the brake by
the motorman, about a year ago the following appeared from the pen
of the writer:

““‘Considering the inexperience of the operator and the responsi-
bility which at times well nigh overwhelms him, 1 think that, as
engineers, we should be willing to set a very high mark to be attained

by simply swinging the handle back over the path it has just traversed;
the farther it is swung to the left, the stronger the brakes are applied.
The act of releasing or letting off the brakes, again automatically re-
establishes connection with the trolley and re-converts the dynamo into
a motor. The same rheostats and contacts are applied to control the
motor while running the car, and also to control the slight amount of
current generated by the transformed dynamo, which is sufficient to
brake the train.

The motorman cannot turn on the current before the brakes have
been released, nor can he apply the brakes before the current has been
turned off. This is a result of construction, and constitutes a feature
of merit in the new electric brake, effecting an economy in current and
a saving in wear and tear. Freeing the conductor of all care in this
connection, and leaving the braking of the train—including trailer or
trailers and all—solely in the hands of the motorman by placing at his
command a power with which he may with the utmost ease accom-
plish his task, constitutes an important advance in the art of control of
electric railway equipment.

It has been found that tbe electric brake is practically incapable of
abuse by any motorman, due to the fact above named, that no amount
of over-application can cause flattening of the wheels, or any harm
whatever to any part of the equipment through their locking and
skidding.

The principal moving parts are simple and durable, being only two
in number. The various portions of the controller have been

subjected to the severest tests possible, one test made in 1893,

consisting in 518,700, consecutive brake applications without
appreciable wear, the parts being in regular service at the pre-
sent time.

Operating the brake in this manner, it will at once be
seen that the system is one of the utmost certainty of operation,
surer even than the hand brake, from the fact that every time
the car runs, the motor, which is depended on for the braking
action, receives a test, and its fitness and capacity for the
next brake application is constantly being demonstrated. On
the other hand the motorman never knows whether his hand
brake is sure to operate when called upon for the next
application.

The advantages found to result from the practical use
of the electric brake as compared with former brake systems;
its qualities as an accident preventer, as well as its general
commerical value may be recapitulated as follows:

1. The certainty of its operation.

2. The enormous power at instant command and under
perfect control.

3. The absence of all power absorption at moneyed cost
from the central station.

5. Its extreme simplicity.

6. Observed saving in wheels, two to three-fold.

7. Entire saving in brake shoes.

8. Lubrication of brake face; very little wear of either
wheel or magnet.

9. Absolute silence of operation and release.

1o. The low E. M. F. at which it operates.

11. The ease of its application and control,

12. Conserving strength and prolonging the usefulness
of the motormen.

13. The smoothness of its operation.

14. The fact that its use cannot cause flat wheels,

oo

FlG. 8;

in the ideal brake for electric street railway service. namely, the use
of but a single controlling handle for everything; starting, accelerating,
retarding and braking the trailer, or trailers and all. Let the motor-
man have nothing to think of except one handle, and two thirds of the
accidents now occurring will be prevented. Let this handle require no
more exertion in its operation than the present controlling handle.
Let the motorman fulfil his functions with as little physical exertion as
possible; he will then have a greater reserve for mental application
when necessary. A motorman required to exert an enormous amount
of brute force, constantly grinding at the brake, has but little life
left to apply in case ot emergency. [ agreed with a prominent

writer on this subject, where he says that a multiplicity of handles is |

fatal in time of emergency.”

At the time the above was written, equipments controlled as
therein set forth, namely, by the use of a siugle controlling handle for
everything, had been in operation for upwards of a year. The methods
employed for accomplishing this have been varied, but inthe form
most in use at the present time the resistance contacts are employed in
a two-fold manner; the controller handle is made to operate back and
forth over the same contacts for controlling both the application of
the current to the motor and braking the car. A self-correcting and
interlocking device is also provided, so if the motorman does not
throw the handle clear over, the transformation is completed automat-
ically before the movement of the lever can reach the operating con-
tacts.

It will thus be seen that the brake is automatic and does its work
without any special act or even the knowledge of the motorman. He

simply ** works a single handle” back and forth, and electricity *‘ does |
Suppose the motorman wishes to stop his car, he turns off the |

the rest.”
current by simply swinging the lever over to the right. This operation is
made to automatically convert the motor into a special dynamo for gen-
erating currents at very low speeds, and also simultaneously to cut off
all connection with the trolley current. The brakes are then applied

Feceder Patent Deeision.

A decision far-reaching in its effect, was given September 12, by
Judge Acheson in the United States Circuit Court of Appeals in Phil-
adelphia, against the Edison Electric Light Company. The decision
was on appeal of Westinghouse, Church, Kerr & Company, from the
decision of the Circuit Court in New Jersey, in an infringement suit
brought by the Edison Company to restrain the appellants from using
one of their patent distribution systems of feed wires.

The patent contested was letters patent No. 264,642 granted to
Thomas A. Edison for an electric distribution and translation system
by reason of the construction and operations of an electric light plant
at the city of Trenton, N. J., by the defendant Westinghouse, Church,
Kerr & Company.

All through, the testimony of the defence was to show the great
similarity between gas and water distribution and that of the electric
distribution according to the specifications mentioned in this patent.

The judge after reviewing the facts of the case, says, ‘“The plan of
electric distribution covered by the claims in question is not ‘the
creative work of that inventive faculty which it was the purpose of the
constitution and patent laws to encourage and reward.” To sustain
these claims would be to sanction a monopoly in that which belongs
to the public. In announcing this conclusion we cannot do better
than quote some observations of the Supreme Court which apply with
great force to this case, as we read the proofs.”

®
@

THE New Castle, Minersville & Tremont Street Railway Com-
pany, of New Castle, Pa., was incorporated September 19, with a cap-
ital stock of $100,000, to construct and operate an electric railway in
New Castle, Schuylkill County, Pa. W. F. Sadler, of Carlisle, Pa., is
president of the company, and other stockholders are L. S. Sadler and
Willard F. Thompson, of Carlisle, and Elias Davis, of Broad Mountain,
Pa.
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Wheels.

Just as we are going to press the following letters
have been received upon the subject of cored wheels and
their action on curves:

Passaic, N. J., September, 22, 1894.
EpiTORs STREET RAILWAV JOURNAL:

I am becoming very much interested in the subject of
the wear and behavior of the wheels under street cars.
With the introduction of heavier cars, the life of those
wheels which I have an opportunity to examine, is being
very much shortened. This rapid wear is making trouble.
Mr. Fitch in hisarticle, published in your July issue, makes
a number of exceedingly good points, but in speaking of
the uses of the cone, he seems to me to omit one point.
Wheels when fast on one axle and held square in the
truck will travel, or tend to travel in a straight line, re-
gardless of slight differences in size. In fact, experiment
has shown that wheels may be thus fitted and of such
differences of size as to run round a curve of a given
radius without slipping; but if the axles are put into the
truck square with each other and are fast on the axle,
the tendency of the truck is not to follow the curve, but
to go straight ahead. This has always seemed to me to
be one of the strongest arguments against coning of
wheels. If a pair of wheelshas no tendency to go round a
curve, because of their difference in size, then certainly
the making of the individual wheel in such a way as to
practically give two diameters can be of no advantage,
since slipping must be encountered in any event. I sup-
pose that it is pretty well understood that coning has
some advantages on a straight track. It tends to keep the
truck centered between the rails. Jo BT

NEw YoRrx, September 24, 1894.
EpiTorRs STREET RAILWAY JOURNAL:

Mr. Fitch in the July number of the STREET RaiL-
wAY JOURNAL presents a number of advantages which
coned wheels have over those with cylindrical treads. He
gives what has been, and what I suppose is tothis day the
generally accepted idea among car builders and railroad
men. When 1 was a young man it was received as law
and gospel. It is a real good theory, but it has no founda-
tion whateverin fact. I do not believe that the centrifugal
force in any ordinary street car work has anything to do
with the behavior of the wheels on the track. Theoretic-
ally the trailing truck of along car should have just as
much centrifugal force as the forward end. The rear
half of a long motor car ought not, theoretically, to have
any less centrifugal force than the front half, yet the front
half of the car jams its wheel hard against the outside
rail, while the rear half will have its wheel slack to the
rail, and perhaps grinding against the inner rail. That
fact certainly ought to smash the cone theory.

All cars built with a due regard to the laws of nature
and the rules and regulations laid down in the books,
tend to go straight ahead. When a car reaches a curve
the rail proceeds to push the wheel sideways and the first
wheel gets a very large percentage of the push. The
second wheel practically takes none at all of it, conse-
quently cars go around curves cornerwise. In the old
days when it was customary to let the outer wheels run
around curves on their flanges it was almost universal
to find that they cut a pair of grooves in the outer flat
rail. In this case, theory may be all right for the forward
pair of wheels, but how about the second pair? It is cer-
tainly all wrong for them. It used to be a common belief
among railway men that coned wheels stayed in the mid-
dleof the track better on tangents than those which were
cylinders, and in 1873 it was a question whether one of
the popular systems of loose wheels and axles was not
led into trouble because, using cylindrical wheels, they had
difficulty with the swinging of the trains from side to side
on straight tracks. But supposing the cone theory worked
all right in practice as weil as on paper, would it be of
any practical use? I think the answer a very doubtful one,
because after a comparatively little wear they become
cylindrical, and with a little more wear they are coned
in the opposite direction.

As Mr. Fitch showed, wheels on curves will slip and

slide regardless of coning or being fast or loose on the
axles. In fact a wheelbarrow wheel wont go round a
curve with as little friction as it has on a straight line.

I can’t agree with Mr. Fitch in the statement he
makes in his sixth paragraph, at the bottom of the first
column. I think the side motion seen in a car upon the
track under the circumstances which he describes, is not
so much due to the lagging of one wheel behind the
other, as to irregularities in the surfacing of the track.
He says that: “ When one wheel is minutely smaller in
diameter than the other, and lags behind, its direction of
travel is changed from a straight line to an outward direc-
tion or path, untilits own largest circumference next to the
flange of the wheel is in contact with the ball of the rail.”
Thismay bean explanation, but it does not correspond with
all the facts in the case. It does not to me seem to cor-
respond with the fact that unequal diameters on the same
axle held squarely across the track tend to travel in a
straight line. It should think it more likely that there
was a sliding of the wheels at right angles to the rails.
This seems to me rational, but the slipping and lagging
of one wheel behind the other does not. Most good
trucks hold their axles rather too rigidly lengthwise of
the track to make this seem probable.

FrRANK ADaMs.
—————e el O EE————————

Fender Report in Baltimore.

Some time ago a car fender commission was formed in Baltimore,
Md., consisting of the Mayor, City Register and City Commissioner,
for the purpose of considering the subject of life guards for trolley cars.
Mendes Cohen, past president Am. So. C. E., was employed to
investigate and make a report on all fenders which came to his notice.
In all, seventy different types were offered, but out of this number,
which included nearly, if not all, of the best known fenders, none met
with his unqualified approval.

The various fenders are grouped into classes, based on form or
mode of operation. Class 1 are termed *‘ combination fenders,” mean-
ing those which include in one design a projecting front fender,
together with a wheel guard, being thus complete in themselves., The
following are named under this head as patentees of fenders likely
to prove effective in service: William C. O'Brien, |. W, Darley, Jr.,
William R. Will and W. R. Fowler, all of Baltimore, and the R. A.
Crawford Manufacturing Company, Pittsburgh, Pa.

Class 2 are ‘‘ front scoop or pick-up fenders,” designed to save
persons caught, either standing or fallen in the way of an approaching
car, but which make no provision for the contingency of failure to pick
up the victims. These are divided into two groups. In the first are
included such fenders as failing to pick up the victim will not by their
form cause injury in passing over him. As belonging to this group
Mr. Cohen mentions two, of which Samuel C. Kindig and William J.
Ogden, both of Baltimore, are inventors. Neither of these, however,
came fully up to the requirements, but both inventions contain good
and valuable features. Of course, as already explained, these fenders
will each require an effective wheel guard to operate in connection
with it.

Fenders of Class 3 assume to trip the person struck and cause his
fall upon the platform, but which, like the fenders of Class 2, make no
provision for those who are not successfully picked up or saved from
falling. Of this class there are but three devices which merit attention,
viz.: Louis Pfingst, Boston, the fender used by the Buffalo Street
Railway Company, and that of Ferdinand Groshans, Baltimore.

This Buffalo car fender differs from the first only in the fact that
it does not slide under the car. It is so arranged as to be readily at-
tachable and, when the direction of the car is reversed, the fender is
lifted off by the conductor and motorman and transferred to the other
end of the car. Dr. Groshan’s fender is not thoroughly worked out in
its mechanical details and would not be entitled to notice, except for
the elastic edge, which is good and may be fairly relied on to trip a
person without seriously bruising or injuring him.

Class 4, or * wheel guard fenders,” with or without scoops, are
intended to protect from being crushed by the wheels any victim whom
the front fender has failed to save. In this class several are mentioned.
They are the fenders of which the Detrick & Harvey Machine Co.,
Baltimore ; S. Wright, New York (in use in Philadelphia) ; George
Blakistone, Baltimore (on entire equipment of the Central Railway
Company of Baltimore); H. S. Robinson, Fallston, Md., and F.
Groshans, Baltimore, are the patentees.

What is needed is a very simple piece of work, the more simple
the better. Mr. Cohen's report concludes as follows:

‘It is required that the front surface of the car, striking a standing
human being, shall be so arranged as to afford a reasonable prospect
of saving the person from being dashed to the ground ; and, further, so
arranged that it shall do the least possible damage by its own impact;
and, further, if it fails to do the duty expected of it, and the person
does fall to the ground, or is already lying there, that it shall be so de-
vised as to pass over him without causing further injury ; and that
there shall also be on each car a suitably arranged wheel guard, prefer-
ably of angularor ‘‘ pilot " form, which shall be automatically brought
in close contact with the strecet and rails, in order to prevent the
crushing of the victim, whom the front device has failed to save.”
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We heartily invite correspondence upon all subjects of interest to
street railway men. Information regarding changes of officers, new
equipment, extensions, elc., will be greatly appreciated for our official
directory and news columns. We especially invite the co-operation of all
interested to furnish us particulars that the directory may be corvect and of
the greatest possible value.

Address all communications to

Street Railway Publishing Co.,
Havemeyer Building, 26 Cortlandt St., New York.

Atlanta is the city which many of our readers will
visit this month at the annual meeting of the American
Street Railway Association. For all who expect to at-
tend the Convention, we can predict a most delightful
trip, and we urge upon every company the desirability of
being represented. The Convention promises to be the
largest and most successful in the annals of the Associa-
tion. The programme decided upon is a most attractive
one, the papers being upon subjects having an important
bearing upon street railway practice, while the social feat-
ures of the meeting promise to be particularly pleasant
and attractive.

Instances of Exorbitant Insurance Premiums
are continually being brought to our attention, and bear
added testimony to the soundness of our position in
urging the advantages of mutual street railway insurance.
We learn from insurance people that rates higher than
even now are contemplated, on account of unprofitable
business. On the other hand, we are informed that the
losses of a certain mutual company, making a specialty
of electric railway and lighting risks, have been a small
fraction of their premiums received, and that a dividend
or rebate of o per cent. on the business of the past
year is about to be declared. These two statements do
not seem consistent, and altogether, it is but fair to state
that experience with mutual insurance in this field, is not
sufficient to enable percentages of loss to be calculated
with any degree of certainty, yet we are sure that the
cardinal principles on which all successful mutual com-

panies are founded are wise, and must inevitably lead to
lower rates or better profits.

Ieakage from Overhead Lines, unless special care |
is taken to provide good insulation, often amounts to a|

large percentage of the total output, and reduces the
efficiency of the system materially. To provide against
loss from this cause, the overhead line should be fre-
quently and thoroughly inspected, and care taken to
determine any faults or breaks in the insulation. Usually
natural causes are the only agents of destruction which
need be feared, but some remarkable performances of the
amperemeter in a station near New York last month led
to an investigation which disclosed other courses for the
current. It was found after the engines had been called
upon to deliver considerably more current than usual,
that the manager of a neighboring road had been using
the extra current to operate his cars, his own generating
apparatus having broken down. The connection was
made at a a point where the feeders of two lines passed
close to each other. Hereafter linemen should be in-
structed to look out closely, not only for weakness in the
insulation, but also for surreptitious connections with the
overhead circuit made by other power users.
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