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\_UNITED STATES

PATENT OFFICE.

HENRY CLAY, OF FERNWOOD PENNSYLVANIA, ASSIGNOR TO JOSEPH
JOHNSON, TRUSTEE, OF PHILADELPHIA PENNSYLVANIA

MOTOR

SPECIFICATION formmg part of Letters Patent No. 603, 173 dated Apnl 26, 1898,

Apphca,tlon filed Angust 9,1897.

To all whom it may concern:

Be it known that:I, HENRY CLAY, a citizen
of the United. States, residing at Fernwood
in the county of Delaware, State of Pennsyl—
vania, have invented a new and useful Im-
provement in Motors, which improvement is
fully set forth in the following specification
and accompanying drawings.

My invention consists of a novel assem-
blage of mechanism whereby I am enabled
to convert a maximum speed with aminimum
power into a maximum power with a mini-
mum speed; the novel features of the inven-
tion being heréinafter. fully set forth, and

~part1eularly pointed out in the claims.

Figure 1 represents a diagrammatic plan

view of a motor’ embodymg my invention.
Tig. 2 represents a horizontal sectional view

through the upper portion of Fig. 1, showing

‘the relatlon of the cylinders, valves, ports,-

and their adjuncts to each other. : Fig. 3 rep-
resents, on an enlarged scale, a’ section on
line o 2z, Fig. 1. Fig. 4 representsa plan view
of Fig. 3. Flgs 5 and_ 6 represent horizontal
sectional views of areversing-valve employed.
Fig. 7 represents a sectlonal view of said
valve, the sectlon being taken on line y v,
Fig. :

blmllar letters of reference indicate corre-

-sponding parts in the several figures.

Referrmg to the drawings, A deswnates the

main shaft of an electric or other hlgh -speed .

motor or -other: mlmal source of power, the
same having a‘worm B mounted thereon,
which is adapted to mésh with the gear C,
the gear being secured to the shaft D, which

~rotates in sultable bearmors

E designates a series of eccentrics or cams

which are mounted on the shaft D, the work-.

ing faces of which cams engage the adjacent
yokes F, the ends G of Whlch are attached to
the plunuers or pistons H, which are caused

- to reciprocate in their cyhnders J, there be-
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-ing a setof e¢ylinders on each side of the shaft
D, and since the description and operation of
-each set is substantially the same a descrip--

tion of one set will suffice for all, reference
being therefore had to the left of Figs. 1
and 3

K designates a pipe leading from the end

Sena.l No 647,517, (No model)

of the cyhndeL J to the eompaltment S of
the valve-chest L.

M designates a suction-pipe for each of the
valve- chests, the same being connected with
the pipe N, which communlcates with the
reservoir P, which is filled with Olycerm oil,
or other suitable fluid.

Q designates the suction- chamber of the
valve-chest L, the same having'a port lead-
ing therefrom into the compzutment S, said
port being controlled by a check- valve R,
which in the present instance seats down-
wardly, as indicated at the left of Fig. 3.

U designates the discharge-chamber of the
valve-chest L, the same having a port lead-
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ing thereto from the compartment S, said

port being controlled by the downwardly-
seating check-valve T.

Vv deswnates the discharge-pipes, which
lead from each of the dlscharwe chambers U,
the same being connected and finally dis.
charging into the pipe W, which leads to the
reversmw-valve X, said Valve consisting of a
casing X’ in‘which the plug X*is rotatably
mounted sald plug being held in position by
the ring X* and having the passage X* ex-
tendm@ thelethrouwh by means of which

: eommumcatlon is had with the pipe Y, which

is connected with the pipe Z, which latter
leads to the pom‘rs A'B’. " The valve- -plug X?
has a'port X5 passing therethrough at an an-
gle to the port X% and when the ports are in
the position seen in Fig. 5 said port X° com-
municates with the pipes X%and X% -

X%and X°designate passages or portsin the
valve-plug X? which are arranged substan-
tially parallel to the port X%

X1 designates a suitable handle whereby
the valve- plucr X?is manipulated.

The rotation of the shaft A, by reason of
the intermediate connections, will cause the
reciprocation of the plungers or pistons H,
thereby effecting a continuous flow of 11qu1d
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from the reservoir P through the pipe N to

the pump-cylinders J and thence through the
pipes V, W, Y, and Z to the points A’ B'."

- The liquid after reaching the point A’ (ref-
erence being had to the left of Fig. 1 and es-
pecially to the left of Fig. 2) flows through

the port C', past the neck C? of the valve 0,
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into the port D', against the piston K, con-
tained in the eylinder I, thereby forcing said
piston forward or to the right and effecting
the rotation of the shaft J' by means of the
connecting-rod common to said piston and to
the erank II' of said shaft, the piston I/, con-
tained in the cylinder M’, simultaneously
moving to the right by reason of the connec-
tion of the conmecting-rod K' thereto. The
piston E' moves forwardly until the full stroke
is made, at which point the port d is uncov-
ered, into which the liquid flows against the
valve b, thus forcing the same to the left. and
closing the passage between the ports C'and
D’, the neck C® being now opposite the port
d@?, which is thus opened. As the valve D
moves to the left the fluid in the chamber ¢’
is forced through the pipe ¢% around to the
chamber ¢%, against the end of the valve 0/,
thus forcing the latter to the left, the port d?
being then closed and the port d*open, since
the neck 0! is now opposite said latter port.
The piston I.' is now oceupying a position at
the extreme right of its e¢ylinder M’ and is in
proximity to the port N', which leads to the
ports d* and 5, at which point the bridge M?
allows a communication between the ports M?
and pipe M*whereby the liquid is permitted
to escape from the chamber e* to said pipe M*
and thence through the pipe M’ to the pipe
M¢ and back to the reservoir P. When the
piston I/ moves from the position seen in
Fig. 2 to the right, it forces the fluid in the
chamber M* through the ports N’ and d? to
the port I, the fluid being exhausted thence
into the pipe P*, thence to the pipe X5, and,
through the port X% of the valve X to the pipe
X7 to the reservoir.

The operation above deseribed takes place
in the cylinders F3 M3 and a detailed deserip-
tion thereof is therefore deemed to be unnec-
essary, the fluid in the pipe ¢° which serves
the same funection for its valve-chests as the
pipe ¢%, moving back and forth alternately in
the direction indicated in full and dotted ar-
TOWS.

To reverse the motor, the valve-plug X2 is
turned into the position indicated in Fig. 6,
the fluid passing in at pipe W, through the
port X7 to and out pipe X% to the pipe P4 and
then to the valve-chests in the direction in-

~dicated by dotted arrows, the exhaust taking

place through the pipe Y, port X8, aud pipe
X7, back to the reservoir.

The speed is controlled by the throttle-
valves II*, the maximum power being ob-
tained from the shaft J' when said valve 11
is closed, the opening of the valve I furnish-
ing & by-pass for a portion of the fluid pass-
ing through the pipe W, and thus redueing
the volume and pressure through the pipe Y,
thereby reducing the power applied to the
shaft J', from which latter it is of course un-
derstood that power may be transmitted to
any desired point. .

aving thus deseribed my invention, what

Iclaim as new, and desire tosecure by Letters
Patent, is—

1. In a motor, a reservoir, a plurality of
cylinders, valve-chests therefor, portsin said
chests leading into the ends of said eylinders,
controlling - valves for said ports, pressure-
chambers at theendsof said valves, the cham-
ber located at one end of each of said valves
being adapted to be thrown into communi-
cation with the adjacent cylinder, and the
chambers at the other ends of the said valves
having a connection common thereto, an ex-
haust connection from said cylinders to said
reservoir, and means for conduecting fluid-
pressure to said valve-chests.

2. In a motor, a source of power, a pump-
ing device actuated thereby, a reservoir, a
suction-pipe leading from said reservoir to
said pumping deviece, a discharge-pipe lead-
ing from said pump to a reversing-valve, a
discharge-pipe leading from said reversing-
valve to said reservoir, a connection interme-
diate said discharge-pipes having a throttle-
valve therein, cylinders oppositely arranged,
a plurality of valve-chests, valves in the lat-
ter, ports common to said valves and eylin-
ders and controlled by said valves, pressure-
chambers at the endsof said valves, the cham-
ber located at one end of each of said valves
being adapted to be thrown into ecommunica-
tion with the adjacent cylinder and the cham-
bers at the other ends of said valves having
connections common thereto and pipes lead-
ing from said valve-chests to said reversing-
valve.

3. In a motor, a source of power, a pump-
ing device actuated thereby, a reservoir, a
suction-pipe leading from said reservoir to
said pumping device, a reversing-valve, a dis-
charge-pipe leading from said pump fo said
reversing-valve, a discharge-pipe leading
from said reversing-valve to said reservoir,
a plurality of cylinders oppositely arranged,
pistons in said cylinders, a crank-shaft inter-
mediate of said cylinders, connections com-
mon to said pistons and crank-shaft, a plu-
rality of valve-chests, automatically-operated
valves in said chests, ports common to said
chests and cylinders and controlled by said
valves, pressure-chambers at the ends of said
valves, the chamber located at one end of
each of said valves beingadapted to be thrown
into communication with the adjacent eylin-
der and the chambers at the other ends of said
valves having connections common thereto,
pipes common to each set of valve-chests and
a connecction from each of said pipes with
said reversing-valve.

4. In amotor, a pumping device, means for
actuating the same, a reservoir, a suction-
pipe leading from said reservoir to said pump-
ing device, a plurality of cylinders, valve-
chests therefor, a discharge-pipe leading from
said pumping device to said valve-chests,
ports leading into the ends of said cylinders,
controlling - valves for said ports, pressure-
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chambers at the ends of said valves, ports d
and M3, common to each of said eylindersand
its chest said ports d and M?® leading from
said cylinders_ to the adjacent pressure-cham-
bers, the pressure-chambers at the other ends
of said valves having connections common
thereto, and pistons in said eylinders, said
plstons having a bridge therein, said bridge
being adapted to enable a communication to
be made from said ports d and M?to said res-
ervoir.

5. In a motor, a reservoir, a plurality of
cylinders, valve-chests therefor, ports in said
valve-chests leading into said cylinders, the
inlet- -ports of each adjacent set of cylinders
being in communication, controlling-valves
for szud ports, passages in said valve chests
in communication with said inlet-ports, offset
therefrom, and controlled by said valves,
pressure-chambers at the ends of said valves,
the chamber at one end of each of said valves
being adapted to be thrown into communica-
tion with theadjacent cylinder, and the cham-
bers at the other ends of said valves, having
aconnection common thereto, an exhanst con-
nection from said cylinder to said reservoir,
and means for eonducting fluid-pressure to
said valve-chests.

6. In a motor, a reservoir, a plurality of

cylinders, valve-chests therefor, ports in said

.chests leading into said ceylinders, control-

ling-valves for said ports, pressure-chambers
at the ends of said valves, the chamber lo-
cated at one end of each of said valves being
adapted to be thrown into communication
with the adjacentcylinder, and the chambers

at the other ends of said valves having a con-

nection common thereto, an exhaust connec-

tion from said cylinders to said reservoir,
| pipes for conducting fluid-pressure to said

valve - chests and a throttle and reversing-
valve in said pipes.

7. In a motor, a plurality of cylmders,
valve - chests therefor, ports in said chests
leading intosaid cylinders, controlling-valves
for said ports, pressure-chambers at the ends
of said valves, the chamber located at one

-end of each of said valves being.adapted to

be thtrown into communication with the ad-
jacent cylinder, and the chambers at the other
ends of said valves having a connection com-
mon thereto, and means for conducting fluid-
pressure to said valve-chests.

HENRY CLAY.

Witnesses:
JoEN A. WIEDERSHEIM,
E. HAYWARD FAIRBANKS.
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