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(No model,)

To all whom Tt may concern

Beitknownthat I, ALMERIN H. LIGHTHALL,
a citizen of the Umted States, residing at New

- York, in the county of New York and State of
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New YmL have invented certain new and
useful Impl ovements in Railway Systems;
and I do hereby declare the following to be a
full, clear, and exact desecription of the 1n-
Y entlon such as will enable others skilled in
the art to which it appertains to make and
use the same.

This invention relates to the propulsion of
cars, and particularly to the propulsion of
street-ca.rs in cities.

The object of the invention is to provide
means for propelling cars which shall be
adapted for moving cars at a uniform speed
over a track of varying grades.

Further, the object of the invention is to
provide means for propelling cars which shall
be adapted for moving cars at a uniform speed
over a track of varying grades by regulating
the motive power to exert at different points
varying forees, according to the grade or the
weight of the Toad.

FFurther, the object of the invention is to
provide means for propelling cars whereby
the power employed may be generated at one
or at a number of stations at a uniform press-
ure and may bedistributed at different points
at varying pressures to correspond to the re-
quir ements on &ecount of grades, loads, or
other conditions.

Kurther, the object of the invention is to
provide means for propelling cars whereby
water or other suitable liquid under pressure
may be used with effectiveness as the means
for transmitting power to the carsto be driven,
and 1n which the various permanent or inci-
dental requirements as to variations of power
at different points on a car-line may be com-
plied with.

With these objects in view the 111V611131011
consists essentially of means for propelling
cars, comprising pipes or conduits arranged
adgaeenb to the path of the cars adapted to
contaln fluid underpressure, a part connected
to the car and movable with respect thereto,

and means for directing the fluid against the

movable part.
Further, the invention consists of various
other novel features and details of construc-

tion, substantially as hereinafter described,

and by which the effectiveness of the means

18 assured.

The invention is illustrated in the accom-
panying drawings, in which—

Figure 1 isa plan view of a section of pipes
as arranged 1n propelling cars according to
my system, the pipes being broken between
the valve-chambers to permit of showing a
number of these chambers. Fig. 2is a side
view showing the arrangement of the main
and branch pipes. FIig. 3is atransversesec-
tional view showing the arrangement of the
main and branch pipesin a conduit belowthe
rails of a track. Fig. 41s a transverse sec-
tional view showing the conduit, and also
showing the relative positions of the part at-
tached to the car and which receives the im-
pact of the water, and the branch pipes

through which water is directed against the

same. Kig.5isanenlarged view showm , O1
a large scale, a convement and eifective f01 m
of the discharge-nozzles and the part which
depends from the car and receives motion
therefrom. Iig. 6 is a view of one of the
branch pipes, particularly showing the means
by which the admission of fluid to the branch
pipes 18 regulated.

In the drawings, A represents the main sup-
ply-pipe of the system, which may extend the
entire length of the road upon which the sys-
tem 1s operated, or may be composed of di-
visions formed by cocks placed-in the pipe or
by separate pipes laid end to end and form-
ing the main supply of the system. The main

'Supply-p1pe°, A are connected with pumps

placed at suttable pumping-stations arranged
a suitable distance apart, and by which wa tel
or other suitable liquid is forced into the pipes
under pressure. The average distance apart
of the pumping - stations will be about two
miles.

- The pipes A are placed along the line of the
track over which cars are to be propelled in
any sultable position to allow ready discharge
of the fluid contained in them against a part

Go

70

30

00

of the car, and they are preferably arranged

in the lower part of a conduit, as shown in
the drawings. |

At suitable 11113@11?&18——8&} of one hundred
feet—along the pipes A are connected branch
pipes A’ Ag,-which extend in opposite direc-
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tions from their points of juncture with the

main pipes. Each branch pipe A’ A® is pro-

vided near its point of juncture with the main

pipe with a shut-off valve @ operated by a rod
«”, having projections ¢’ ¢* arranged in line
with a projection «¢® depending from a car.
The arrangement of the parts is such that as
a car approaches a section the valveis turned
to admit the fluid info the branch pipe over
which the car is about to pass, and as a car
leaves a section it automatically cuts off the
flow of water through the branch pipe over
which it has passed.

Kach branch pipe is provided with a press-
ure-regulating cock B, by which the pressure
of fluid in the branch to which it is applied
may be regulated. By thus independently
regulating the pressure in each branch pipe
the operating-pressure may be obtained at a
uniform pressure in the main supply-pipe,
and the pressure in each separate branch
pipe may be regulated to conform to the re-
quirements arising by reason of grades or
loads on the different sections.

The main and branch pipes are preferably
arranged along a conduit C, and this conduit
is provided at the points of connection of the
branch pipes with the main pipe with chams-
bers ¢’ of a size to give access to the cut-olt
and pressure valves arranged at those points.

EKach of the branch pipes A’ A°is provided’

with a series of discharge-nozzles A®, through
which when the cocks are turned fluid under
pressure is discharged. ‘I'he nozzles are ar-
ranged at angles to the pipes, the direction of

the angle of course depending upon the de-

sired direction of movement of the cars to be
driven. |

D is a sectional apron depending from a car
to be propelled and sustained by an arm d
designed to travel in a slot ¢ in the upper wall
of the conduit. The apron is composed of
two sections pivotally connected to the arm
d and capable of being moved up and down to
bring them into and out of the line of discharge
from the nozzles A% The movement up and
down of the apron is accomplished through
rods d' d', pivotally connected with the re-
spective sections of the apron and to a collar
? sliding on the arm d, and the arm *® ex-
tending to the body of the car to be propelled.
Kach wing or section of the apron is provided
with a series of pockets d*, which receive the
impact of the fluid discharged from the branch
nozzles.

To provide thenecessary volume and press-
ure of water or other fluid employed, thesame
is preferably maintained in the main supply-
pipes at a pressure of about three hundred
pounds to the square inch, and thus it will
be seen that by discharging the fluid upon

~the apron an eifective means for propelling a,
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car to which the apron is attached is pro-
vided. The water after being discharged

against the aprons falls to the bottom of the

553,622

conduit, whenece it is conducted to sewers or
the like, or is returned to the pumping-sta-
tions, according to the available supply.

Having thus described my invention, what
I claim asnew, and desire tosecure by Letters
Patent, 15— __

1. As a means for propelling cars, pipes or
conduits arranged adjacent to the path of the
cars and adapted to contain fluid under press-
ure, a part connected to a car and movable
with respect thereto, and means for directing
the Auid against the movable part, substan-
tially as described. |

2. As a means for propelling cars, pipes or
conduits having discharge nozzles and adapt-
ed to contain water under pressure, a hood,
apron or the like depending from a car, and
means for moving the hoods, aprons or the
like toward or away from the mozzles, sub-
stantially as described.

3. As a means for propelling cars, pipesor
conduits having discharge nozzles and ar-
ranged in a conduit having a slot extending
along the same, an arm depending from a car
and projecting through the slot, and movable
wings attached to the arm and arranged ad-
jacent to the nozzles, substantially as de-

scribed.

4. As a means for propelling cars, & main
pipe or conduit for containing water under
pressure, branch pipes connected to the main
pipe or conduit and each provided with a se-
ries of discharge nozzles, a single shut off
cock arranged at the juncture of the main
pipe or conduit and each branch pipe, a rod
connected to the shut off cock and extending
along the branch pipe, and a projection from
a car adapted tocomeinto contact with the rod
to pogitively open and close said shut off cock
as a car approaches and leaves sald branch
pipe respectively, substantially as described.

5. As a means for propelling cars a main
pipe or conduit for containing water under
pressure, branch pipes attached to the main
pipe or conduit, the branch pipes being pro-
vided with discharge nozzles, a conduit pro-
vided with a slot inits upper end, the branch
pipes being arranged in the conduit, and ex-
tending parallel and to the slot therein, shut
off cocks and pressure regulating cocks ar-
ranged adjacent to the points of juncture of
the main pipe or conduit and the branch
pipes, rods connected to the shut off cocks, a
hood, apron, or thelike depending from a car,
and movable with respect thereto, and a pro-
jection from acar engaging the rods attached
to the shut off cocks, substantinlly as de-
scribed.

In testimony whereof I aflix my signature
in presence of two witnesses.

ALMERIN II. LIGHTIHALIL.

Witnesses: |
A. LANSING IDAIRD,
DAvVID C. GRANT.
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