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UNITED STATES

PATENT OFFICE.

LEWIS M. HOSEA, OF CINCINNATI, OHIO.

STREET-RAILWAY.

SPECIFICATION forming part of Letters Patent No. 401,352, dated April 16, 1889.
Application filed February 17,1888, Serial No. 264,327, (¥o model.)

To all whom it may concermn:

Be it known that I, LEwis M. HOSEA, a eiti-
zen of the United States, residing at Cincin-
nati, Ohio, have invented new and useful Im-
provements in Street-Railways, of which the
following is a specification.

My invention relates to that class of street
or other railways in which the motive power
is carried upon or independently applied to
the cars or motors as distinguished, for ex-
ample, from ordinary traction cable railways,
in which cars possess no independent motive
power. ’

Tn the class of railways to which myinven-
tion is applied (for example, steam, air, horse,
or electric street-railways) several circum-
stances combine to increase the expense both.
of construction and operation. Cars must
be equipped to carry or exert a maximum
propelling-power at all times and under all
civcumstances of grade, condition of track,
amount of load, &e. Where, in addition to
the ordinary variations of load,due to condi-

“tions of travel, the propelling-power is fur-

ther taxed to carry the car and load over gra-
dients, it is obvious that to provide the mech-
anism and carry the power at the limit neces-
sitated by these conditions is unduly expen-
sive in construction and maintenance of both
motor and roadway, because upon levels and
declivities the power required would ordina-
rily be much less, and the same remarks ap-
ply to variations of load. It will be equally
obvious, therefore, that if, by providing cars
with only such power as would be required
to meet average conditions, (for example, to
carry a car upon a level with an average load,)
such a road could be successfully operated,
a considerable reduetion in expense both of
construetion and maintenancewould ensue.

It is the object of my invention to reach
this result, and in doing so a further advan-
tage is secured peculiar to itself in respectto
this class of railways—to wit, the difficulties
of traction in ascending ineclines is overcome
in cars applying the propelling-power to the
wheels. ‘

To the ends thus indicated, my invention
consists, primarily, in the combination, with
a railway of the class specified, and cars op
erated thereon by independent means of pro.
pulsion, of an endless normally-idle cable”

(which may be a chain or rope of any suita-
ble kind or construction) carried in a slotted
conduit beneath the roadway, as in ordinary
“traction cable railways,” around idler-pul-
leys arranged in terminal bights of the cable,
and connecting devices whereby cars passing
upon the railway may temporarily couple to
said cable and give any temporary excess of
propelling-power they may possess to or re-
ceive any residuum of power they may re-
quire from the same. TFor instance, in the
ordinary operation of street-railroads, where
the load of passengers varies in both direc-
tions, there will be occasions where the excess-
ive weight of a down car upon a grade (irre-
spective of other propelling-power) may be
sufficient to draw another car up without ex-
penditure of local motive power on either,
thereby economizing such power, and in eases
of such use of the system the dead-weight of
car-structurés will be counterbalanced, leav-
ing only the excess of “passenger” weight to
be provided for or utilized, as the case may be.

My invention consists, secondly, in com-
bining with such idler-cable and cars an aux-
iliary means of propulsion applied directly
to the cable, to be brought into play, as occa-
sion may require, to supply any balance of
power that may be required—as, for example,
to draw or assist an “up?” car over a grade
where no “down” car is at hand.

1t consists, finally, in certain details of eon-
struction and arrangement hereinafter point-
ed out. , .

The nature and details of my invention will
be more fully understood from the following
description of a system of mechanism em-
bodying the same, as applied to a street-rail-
way gradient, and illustrated in the accompa-
nying drawings, in which—

Figure 1 is a diagram side elevation of a
gradient of a street-railway to which my im-
provementisapplied,showing theup anddown
cars engaged with the cable. TFig. 21is a dia-
gram plan view of the same, in which I have
indicated, as an addition, a counter-shaft for
transmitting power derived from any source
to the upper cable-pulley. Fig. 3 represents

examples of several forms of cable which may
be selectively used. Fig. 4 is a partial eleva-
tion of a car, showing a hook device for en-
gaging the cable. Fig. 5 is an end elevation
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of a car, showing the same; and Fig. 6 is a
cross-section of the roadway, showing more
clearly the tunnel construction.

Referring now more particularly to the
drawings, A B designate the up and down
trackways, respectively, of a gradient upon a
street-railway, and C’ C* up and down cars
moving thereon, respectively; and ¢, an end-
less cable (in the sense indicated) carried
around horizontal pulleys D’ D? at the head
and foot, respectively, of the gradient. The
cable ¢ is carried between the pulleys D’ D?
in parallel lines in opposite directions and
runs in a suitable conduit, T, (which for the
purposes of my invention is preferably a cast-
iron tube,) whose upper side is slotted longi-
tudinally, laid and secured between the track-
rails r upon the cross-ties d by suitable
bracket-supports, e, and made in sections of
suitablelength separated by boxes I, in which
are carried idler-pulleys p, for supporting the
cable, as in ordinary cable railways.

The details of construction of the tunnel !

or conduit and the carrying-pulleys are not
material to my presentinvention, asthe struct-
ure of ordinary cable railways may be used
in so far as practicable. The structure of the
cable, however, must be such as to enable the
car to readily connect and disconnect at will.
I have shown in Fig. 4 a simple hook-bar, g,
carried in a bifurcated frame, ¢’, attached di-
rectly to the ecar-axles, and an ordinary chain
carried in the conduit T, as the cable. The
hook engages directly in a horizontal link of
the chain and around the rearof the adjacent
vertical link and readily disengages by lift-
ing up the hook. The latter is heldup upon
the car, as indicated by the dotted lines of
Fig. 4, and when dropped down through the
open slot of the conduit engages the nearest
open link.
vided with a coiled spring, s, acting against
a cross-bar of the frame ¢’ to relieve the jerk
at starting.

The cars C’ C? are provided with motors of
any description, storage-battery motors m be-
ing indicated in the drawings, belting to the
axles.

———"The sheaves or pulleys D’ D?are carried in
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suitable hangers or frames, 7’ 7% and one or
both should be adjustable to take up the slack
of the cable, as required. '

Selective forms of cable are exhibited in
Fig. 3 as follows: ¢/, a double cable having
links between at regular intervals; ¢ a wire
rope with collars fixed thereto at regular in-
tervals; ¢% an ordinary steel or iron chain,
and ¢* a wire rope having eyelets woven there-
in at regular intervals. To use cable ¢? the
hook is bifurcated at its end to drop over the
cable behind one of the collars. I prefer,
however, to use an ordinary chain, as indi-
cated in Fig. 4, for short sections of road.

. The mode of use is as follows: Suppose the
down car, C° to be at the top of the grade
empty, and the up car, ¢, at the bottom of
the grade loaded. Both cars couple to the

The shank of the hook g is pro-

401,352

cable c—the down car at the rear and the up
car at the front—and at a proper signal both
cars apply their motive power. It will be
seen that the cars balance each other, leaving
only the load of the up car to be lifted and
the slight cable friction to be overcome. But
suppose the down car to be empty and the up
car to be loaded; to lift said load the motive
power of ‘both cars acting upon the track is
combined through the medium of the cable c.
It will be seen that even in this extreme case
the excess of power applicable to the lifting
of the load would be ample in all cases in
practice, even where the motive powerof cars
is only sufficient to drive them on levels.  On
arriving at the top and bottom of the grade,

respectively, both cars disconnect (which may .

be done without stopping) and proceed on
their way without loss of time. As the ex-
cess of load would often be the other way—
thatis, infavorof the down car at such times—
the propelling-power of the cars would be dis-
used and gravity alone relied upon. The
brakes of either car would also thus act upon
the other through the medium of the cable,
so that setting the brakes on one car would
ordinarily stop both, or indicate by retarda-
tion through the cable the signal for brakes.

To provide for emergencies—such as theab-
sence of a down car to assist the up car—
power may be applied to either pulley D’ D?
from any source—for example, a steam-engine
doing other work on the line of road, whose
power is brought to the station by shafting
or belting and applied at will. - To thisendI
have shown a. counter-shaft, ¢, Fig. 2, driven
by a belt, &, from any source of power, and
connected directly to the pulley D by a bevel-
gear, o, (a suitable line of cog-teeth being cast
upon the pulley D.) A special motor may,
however, be provided for this purpose. The
power may be thus applied upon signal or in
any suitable mode. In such case, since the
up car has its own motive power, that re-
quired at the gear o will be only such remain-

der as is necessary to overcome the resistance .

of the grade.

It will be obvious that any number of the:

gradients of a railway may be thus provided,
and also that street-railways may thus be
operated upon much steeper grades than
would otherwise be practicable, and with
much less expense than by present systems,
provided cars are run with such regularity
as to “malke” the opposite ends of the gradi-
ents at about the same time, so as to aid each
other in the manner indicated.

‘While it is preferred to carry the cable be-
tween therails of each track, a double tunnel or
two tunnels may be used, located between the
two tracks, with the returned cable passing in
opposite directions.

The system may be applied where the up
and down tracks are laterally removed from
each other, as upon separate streets, by ex-
tending the cable in the lines of- a parallelo-
gram with horizontal pulleys at the. corners
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and using a proper system of signals. It may
also be used with advantage for bridge or hill
crossings where the incline ascends from both
directions to a central summis, the -cable be-
ing extended beyond in either direction to
accommodate a proper arrangement of ‘meet-
ing-points according to respective conditions
of load.

A further illustration of the prineiples of
the invention is where a single track only
ascends an incline and power is applied to
the upper or lower pulley to assist the car up
the grade by means of the cable.

A still fur{her illustration of the principles
of the invention is where the trackway de-
scends to cross a valley or depression. In
such case a “balancing” ¢ar, normally kept
at the bottom of the grade, is drawn up by
the descending car, and (one of the cars
changing the grip to the oppositely-moving
portion of the cable) by its descent assists
the car up the opposite slope.

A further illustration of the system within
the spirit of my invention is a continuous
idler-cable carried over the entire length of
a street-railway where a number of cars are
constantly in operation,all ears coupling and
giving motion thereto or receiving motion
therefrom while in operation. In such case,
inasmuch as the bulk of travel at a given
time sets in one direction, with empty cars
coming in the other, the empty cars would
through the medium of the cable give their
excess of motive power to the loaded cars.
This would, however, only be practicable
where so large a number of cars are in use
as to secure at all times a sufficientpropelling-
power, regardless of stoppages, &e.

These illustrations are given merely to in-
dicate the nature and scope of the invention,

and might be extended, for example, to in-

clude a power-driven cable used in connection
with independently-driven cars, which give
motion to or receive motion from thé eable,
the terminal cable-driving power being em-
ployed only to assist or make good any tem-
porary diminution of the power derived from
the cars. '

T claim and desire to secure by Letters Pat-
ent of the United States— :

1. In atram or rail way system, in combina-
tion with cars or motors provided with inde-
pendent means of propulsion, an endlessnor-
mally-idle cable carried in a surface-slotted
conduit or conduits in or parallel with the
trackway, fixed carrying-pulleys arranged in
the terminal bights of the cable, and means for
temporarily connecting the cars or motors to
said cable through the surface slot of the con-
duit, substantially as set forth.

2. In a tram or rail way system, in combina-

tion with cars or motors provided with inde-
pendent means of propulsion, an endless nor-
mally-idle cable carried over a gradient or
other section of said railway in a surface-
slotted conduit or conduits in or parallel with

the trackways, fixed pulleys arranged at the
terminusof such railway-section in the bights
of the cable, and means for connecting cars or
motors to such cable through the surface slot
of the conduit while passing over said section
of the railway, substantially as set forth.

3. Tn a tram or rail way, in combination with
cars or motors provided with independent
means of propulsion, an endless normally-idle
cable arranged upon a section of the railway
and carried around fixed carrying-pulleys at
the termini of such section, a surface-slotted
conduit inclosing the cable between said pul-
leys, power-connections for the temporary ap-
plication of power to one or both of said ter-
minal earrying-pulleysto drivethe cable, and
means carried Dy the cars or motors to con-
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neet with said cable temporarily while pass- -

ing over said’ section, substantially as set
forth.

4. Inadouble-track tram or rail way system
operating cars provided with independent
means of propulsion in opposite directions
over said tracks, the combination, with such
cars so provided, of an idler-cable carried in
opposite directions in surface-slotted conduits
in or parallel with the trackways, resp ectively,
and means for connectingsaid cars with said
cable through the slot, whereby the cars mov-
ing in one direction may impart motion
through the medium ofsaid cable to cars mov-
ing in the opposite direction, substantially as
set forth.

5. In atram orrail way system, the combina-
tion, with the trackway, of a cable-conduit
having a surface slot, a cable having engag-
ing-stops thereon carried in said conduit, cars
or motors provided with independent means
of propulsion traveling said railway, and ad-
justable engaging devices carried by said
cars for eonnecting to or disconmecting from
said cable at will to give power thereto orre-
ceive power therefrom, substantially as set
forth. . ~

6. In a street-railway, in combination with
a section of double trackway upon which cars
move in opposite directions, a surface-slotted
cable-conduit arranged at or parallel with the
trackway, ahorizontal carrying-pulley at each
terminus of such trackway-section, and an
endless normally-idle cable, passed around
said pulleys and through said conduitsin op-
posite directions, and means carried upon the
cars for temporarily attaching to said cable
at either track upon reaching said section of
trackway and while passing the same, and for
diseonnecting from the same upon reaching
the terminus of said section, substantially as
set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

LEWIS M. HOSEA.

‘Witnesses: '

C. D. KERR,
E. L. KERR.
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