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To all whom 1t may concern:
Be it known that I, ErxusT W. MARSHALL,
a citizen of the United States, and a resl-

dent of the city of Yonkers, in the county of |

Westchester and State of New York, United
States of America, have invented certain

new and useful Improvements in Hydraulic
Valves, of which the following is a specifica-

tion. _
My invention relates to a hydraulic valve

ow 1nto

tion to allow water or other fluid to

‘a2 pipe, and to be moved in the opposite

direction to allow the fluid to flow out of the

. pipe.  Its object s to provide means for reg-

nlating the rates of speed of the relative
movement of the valve. |

This invention was first disclosed 1n a co-
pending application for patent, Serial Num-
ber 322,996, which was filed by me on the 23d
day of June, 1906, and the subject-matter of
the present application for patent 1s divided
out of the above-mentioned application.

1 will describe my invention in the follow-
ing specification and point out the novel fea-
tures thereof in the appended claims.

Referrine to the drawings, Figure 1 1s an
elevation, partly in section, of a portion of a
hydraulic elevator, with my improved valve
connected thereto. Fig. 2 is an enlarged sec-
tional elevation of my improved valve and
its connected parts. Fig. 3 is a sectional
view of a modification of my invention.

Lilke characters of reference designate cor-
responding parts in all of the figures.

10 designates a portion of an elevator-car,

which is affixed to the top of a plunger 11.

This plunger passes through a stulling-box
12 and into a cylinder 13. '

20 designates a main valve, and 30 a pilot-

valve. The main valve 20 comprises an inlet
port 21 which is connected to a suitable
source of hydraulic supply under pressure.
929 is an outlet port, and 23 a port which
may be connected to the cylinder 13 as shown
in Fig. 1. - o .
The valve 20 also comprises a main valve
cylinder 24, and a motor cylinder 25 of
larger diameter.

has attached to it pistons 27 and 28 which

i up through a

A valve rod or stem 26
which extends through these two cylinders

| are arranged to be moved in the main valve

cylinder 24, and a piston 29 which 1S ar-
ranged to be moved 1n the motor cylinder 26.

914 designates a port which may be con-
nected with the inlet port 21 and serves the
purpose of maintaining a constant pressure
supply of fluid in the space between pistons
28 and 29. -

The pilot valve 30 comprises a cylinder 31
and a piston 32. An inlet port 33 and an
outlet port 34 are arranged as shown above
and below the piston 32 and may be con-
nected, respectively, with the pipes leading
to the ports 21 and 22 as is shown 1n Fig. 1.
A third port 85 is arranged intermediate the
ports 33 and 84 and is connected by pipe 36
and branch-pipes 37 and 38 with the motor
cylinder 25. : -

The valve stem 89 of the pilot valve 1s
connected to the
through a stuffing-box to a floating lever 40
to which it is pivotally connected at 4l.
This floating lever 40 is also connected with,
the stem 26 of the main valve which extends
stuffing-box at the top of the
valve, by means of a link 42 which 1s pivoted
at 43 to the floating lever, and at 44 to the
upper end of the valve stem 20. The float-
ing lever 40 is connected by some suitable
mechanism which may be operated from the
elevator-car 10, such, for example, as a hand-
rope 14, which may be connected to the outer
end of the floating lever and extended up
to the elevator-car within reach of an opera-
tor 1n the car. -' | ,

The parts above described are well-known
in the art, and before proceeding with the

L#
ik |

‘description of my invention, I will point

out their operation.
I{ an operator in a car desires the car to

‘move upward, he will raise the outer end

of the floating lever 40 by means of a hand-
rope, and will thereby open a hydraulic con-
nection between the port 35 and the exhaust
port 34. The exhaust port 34 will then be

connected with the motor cylinder 29

through a port 50, the branch-pipe 38 and
pipe 36. The water which 1s in the motor
cylinder 25 may therefore flow out through

these pipes and the exhaust port 34. As
' the piston

99 in the motor cylinder has a

piston 32 and extends up
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greater area than has the piston 28 in the |

main cylinder, the hydraulic pressure which
enters through the ports 21 and 214 will
cause the valve stem 26 and its connected
parts to move downward. This will connect
the hydraulic supply through port 21, valve
cylinder 24, and port 23 to the elevator
cylinder 13. The hydraulic pressure, then,
1n the cylinder 13, will cause the plunger 11
and the car to move upward, and this up-
ward movement will continue as long as
the pressure supply remains connected to
the elevator cylinder. __

The mechanical connections between the
main valve and the pilot valve, which I
have above pointed out, will cause the pilot
valve piston 32 to be moved down again to its
central position when the valve stem 26 has
been moved an amount proportional to the
movement which the operator has given to
the lever 40 so that the pilot valve will be-
come automatically closed after it has per-
formed 1ts function of causing the pistons
of the main valve to be moved.

When the operator desires to stop the up-
ward movement of the elevator he will move

~the floating lever 40 by means of the hand-

rope 1n the opposite direction, until the in-
let port 33 1s opened to port 35 and fluid 1is
admitted through these ports and through
pipe 36, and branch-pipe 87 to the motor
cylinder 25 through a port 51. The hydrau-
lic pressure under the piston 29 will bal-
ance the pressure on the upper side of this
piston and the pressure on the under side of
piston 28 will cause the valve stem and its
connected parts to be raised up again until
the pilot-valve piston 32 again closes the
port 35. A further downward movement of
the pilot valve piston 32 will cause the hy-
draulic pressure to continue the upward
movement of the valve stem 26 and its con-
nected parts until the port 23 is connected to
the exhaust port 22. This will allow the
water 1n the elevator cylinder 18 to flow out
through the exhaust port 22 and the eleva-
tor-car will then move downward. The
operator may again bring the elevator-car
to rest by a suitable operation of the float-
1ng lever 40,

As the parts above described and their
operation are well-known in the art, a more
extended description of them is not thought
necessary.

In many cases it is desirable to have a
valve open at a different rate than it closes.
It 1s the purpose of this invention to provide
a simple and efficient device for accomplish-
ing this purpose and to disclose a manner
1n which existing valves may be arranged
to perform this function. It is for this
purpose that I divide the connection be-
tween the pipe 36 and the motor cylinder 35
into two paths and interpose certain devices
1in each of these paths.

040,643

52 designates a check-valve in the branch-
pipe 87 which is so arranged that it will
allow water to pass freely from the pipe 36

‘through branch-pipe 37 into the motor cyl-

ing out of the cylinder through this branch-
pipe 37. 53 is a similar check-valve in the
branch-pipe 38 but set in the opposite direc-
tion so that 1t will allow water to pass freely
out of the motor cylinder 25 through branch-
pipe 38, but will effectively prevent any
fluid entering the motor cylinder through
this branch-pipe 38. _

- o4 and 55 are rotary throttle-valves in the
branch-pipes 37 and 388, respectively. An
operating arm 56 projects from the valve 54
into the path of movement of a cam 61 which
I will presently describe more fully.

57 m an antifriction roller which may be
carried on the end of the arm 56. 58 is a
stmilar arm projecting from the valve 55,
and 59 1s 1ts antifriction roller.

The vaive stem 26 is carried down through
a stuiling-box 60 on the lower end of the
main valve 20, and the cam 61 is affixed to
1t.  This cam 1s provided with cam surfaces
upon which the projecting operating arms
56 and 58 of their antifriction rollers hear.
Oprings may be provided as shown to hold
these rollers against the surfaces of the cam.

The above parts are so arranged that when
water 1s allowed to flow from motor cylinder
25 through branch-pipe 38 to cause the valve
stem to be moved downward in the manner
alreacdy described, the cam 61 will -have no
effect upon the rotary valve 55 which is in
1ts open position, but the opposite surface of
the cam, acting upon the roller on the end
of the arm 56, will cause the valve 54 to be
rotated a desired amount, dependent upon
the dimensions of the cam surface, to there-
by partly close the inlet passage through
branch-pipe 37. The result of this will be
that the valve pistons 27 and 28 may be
moved quickly downward from their central
position to open a passage between the sup-
ply port 21 and the port 23 so that water
pressure may be quickly applied to the ele-
vator cylinder. DBut when it is desired to
admit water to the motor cylinder 25 to re-
turn the valve stem and its connected parts
to their central positions, this can only he
done threugh a restricted passage on ac-
count of the position which the rotary valve
b4 has assumed. The pistons 27 and 28 will
therefore
tion slowly. When, however, they have
reached their central position, the valve 54
will again open the passage through the
pipe 37 because its antifriction roller will
run off of the high part of the cam 61. In
a similar manner the valve stem 26 and its
connected parts may be moved upward
quickly from its central position, in which

inder 25, but will prevent any water pass-

be returned to their central posi-

| case the rotary valve 55 will partly close
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the passage through the branch-pipe 38 so
that the return of the main valve pistons
must be made more slowly.

T have shown this valve connected with a

hydraulic elevator of the plunger type as 1ts
nse in this connection is decidedly advan-
tageous. In such elevators, it 1s desirable to
open the valve quickly, either for the up-
ward or downward movement of the ele-
vator-car, because there is a large amount of
weight, the inertia of which must be over-
come quickly in order to get the car mto mo-
tion promptly. It is also desirable to male
it impossible for an operator to close such a
valve quickly because the momentum of the

heavy moving parts is so great that a sud-

den stop of the flow of water in either direc-
tion causes the car to come to rest with a
disagreeable vibrating movement. It 1s
clear that this invention is not Iimited to use
in conjunction with hydraulic elevators, but
that it may be used in connection with any

other arrangement where it is desired to
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have the valve move at different rates of
speed from its central position than it cdoes
back to its central position.

The valve may be arranged to move away
from its central position slowly and to move
back to its central position quickly by a very
simple change in the arrangement of parts.
Such an arrangement is shown in Fig. 3, 1n
which the cam member 614 is arranged to
hold the two throttling valves 54 and 55 i a
partially closed position when the valve
stem 26 is in its central position. Whenever
water is allowed to pass through throttling
valve 54 and check-valve 52 into the motor
eylinder 25 it is clear that the passage 1S 1e-
stricted by the position of the throttling
valve 54, and this valve will remain in this
position during the upward movement of
the valve stem 26 and its connected parts.
But in this case, when the valve stem 1s
raised above its central position it allows the
throttle valve 55 to be opened so that when
the water is discharged from the motor cyl-
inder 25 it may flow out rapidly and allow
the main valve to return to its central posi-
tion quickly. In a similar manner the valve
stem 26 may move downward from 1its cen-
tral position slowly and return to its central
position quickly.

~What 1 claim 1s:—

1. A motor comprising a cylinder and a
piston, two ports in said cylinder, a separate
valve for each port arranged to partially
close either of said ports independently, and
means for actuating one of said valves di-
rectly by a movement of the motor piston n
one direction and the other of said valves

directly by the movement of the motor pis-.

ton in the opposite direction.

9. A motor comprising a cylinder and a
piston, a port leading to_ the cylinder, a
check-valve associated with said port and

\

3

arranged to prevent a flow of fluid through
said port from the cylinder, and a valve ar-
ranged to control the flow of fluid through
said port; a second port leading from the
cylinder, a check-valve associated with sald
second port arranged to prevent the fow of
fluid through said port to the cylinder, and
2 valve arranged to control the flow of fluid
through said second port, said motor piston
being actuated by a flow of fluid through
said ports; and means for actuating the
valve which controls the flow of fluid
through one of said ports when the motor
piston is actuated by the flow of fluid
through the other of said ports.

2. A motor comprising a cylinder, a mov-
able piston therein, a port leading to the
cylinder, a check-valve associated with said
port arranged to prevent the tlow of fluid
through said port from the cylinder, and a
valve arranged to control the flow of fluid
through said port; a second port leading
from the cylinder, a check-valve associated

-l

with said second port arranged to prevent

the flow of fluid through said port to the
cylinder, and a valve arranged to control

the flow of fluid through said second port,

said motor piston being actuated by a flow
of fluid through said ports, and means ac-
tuated by the movement of the movable pis-
ton to partially close the valve which con-
trols the flow of fluid through one of said
ports when the piston is actuated by the flow
of fluid through the other of said ports.

4. A main valve, a motor comprising a
cylinder and a piston associated therewith,
two ports in the motor cylinder, a valve ar-
ranged to partially close one of sald ports
directly by a movement of the piston from
its central position in one direction, and an-
other valve arranged to partially close the
other of said ports directly by the move-
ment of the piston in the other direction.

5. A main valve, a motor, comprising &
cylinder associated therewith, a piston-rod,
a piston affixed to said rod within the cylin-
der, two ports in the motor cylinder, inde-
pendent valves arranged to control said

ports, and a cam-member affixed to the pis-
ton-rod, said €am member being arranged to

partially close one of said controlling valves

by the movement of the piston-rod in one cl1-
rection, and to partially close the other ot
the controlling valves by a movement of the
piston-rod in the other direction.

6. A main valve, a motor comprising a
cylinder and adapted to move the main
valve, a movable piston in said motor cylin-
der, a pilot valve for controlling the move-
ment of the main valve and the motor, two
ports in the motor cylinder through which
the motor is connected with the pilot valve,
an independent controlling valve for each of
said ports, and mechanism connected with
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close the valve controlling one of the ports

1in the motor cylinder when the movable pis-

ton 1s moved from its central position in one
direction, and to partially close the valve
controlling the other of said ports when the
movable piston is moved from its central
position 1n the opposite direction.

(. A main valve cylinder, a motor valve
cylinder in alinement therewith, a piston-
rod, pistons aflixed to said piston-rod with-
m sald cylinders, a pilot valve for control-
ling the movement of the pistons of the
main valve and the motor, mechanical con-
nections between the piston-rod and the pilot
valve, two ports in the motor valve cylinder,
hydraulic connections between said ports
and the pilot valve, an independent con-
trolling valve for each of said ports, and a
cam member affixed to the piston-rod, said
cam member being arranged to partially

close by a movement of the piston-rod from

1ts central position in one direction the valve
which controls one of said ports, and to
close by a movement of the piston-rod from
1ts central position in the other direction the
valve which controls the other of said ports.

8. A main valve, a piston therefor, means
tor moving said piston in either direction,
two ‘rhrottfing valves, means for actuating
one ot the throttling valves directly by the
movement of the main valve piston from its
central position in one direction, and for
actuating the other throttling valve directly
by a movement of the main valve piston
trom its central position in the other direc-
tion.

9. A main valve, a motor comprising a
cylinder and a piston associated therewith,

a pilot valve, two ports-in the motor cylin- |

040,643

der, hydraulic connections between the pilot

valve and said ports, an independent control-
ling valve for each of said ports, said motor
piston being actuated by a flow of fluid
through said ports, a cam member operated
by the motor piston and arranged to par-
tially close the valve controlling that port
through which fluid must flow to cause the
motor piston to close the main valve when-
ever the main valve piston has been moved
away from 1ts central position.

10. A main valve, a cylinder, a motor cyl-
inder of larger diameter in alinement there-
with, a piston-rod, pistons within said cylin-
ders aflixed to the piston-rod, a pilot valve
for controlling the movements of said pis-
tons, mechanical connections between the
piston-rod and the pilot valve, two ports in
the motor cylinder, hydraulic connections
between said ports and the pilot valve, the
movement of said pistons being controlled
by the flow of fluid through said connec-
tions, a check-valve in each of said connec-
tions, a rotary throttling-valve in each of
sald connections; a cam member affixed to
the piston-rod outside of said cylinders, ar-
ranged to actuate the throttling-valve in one
of sald connections by a movement of the
piston-rod from its central position caused
by a flow of fluid through the other of said
connections. - |

In testimony whereof T have signed my
name to this specification in the presence of
two subscribing witnesses.

ERNEST W. MARSHATLL.

Witnesses:
Krra Toom,
SIMON ABORT.
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