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Lo all whom it may concern:

Be 1t known that I, Ilrnrst W. MARSHALL,
a citizen of the United States, and a resident
of Yonkers, 1mn the county of Westchester
and State of New York, United States of
America, have Invented certain new and use-
ful Improvements in Hydraulic Valves, of
which the following is a specification. |

My invention relates to a hydraulic valve
of that type which is operated by means of a

pilot valve, and 1ts object 1s to 1mprove upon

structures of this kind.

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

Referring to the drawings, Ifigure 1 1s an
elevation, partly in section, of a hydraulic
elevator with my improved valve connected
thereto. Iig. 2 1s an enlarged sectional ele-
vation of my 1mproved valve and its con-
nected parts. Fig. 3 is a section of a portion
ot the valve shown 1n Fig. 2, the section be-

1ng taken through the line A B of Iig. 2

and the view taken in the direction of the
arrows. Fl1g.4 1s a sectional view of a modi-
fication of my
tional view of some of the parts shown 1n
Fig. 4 but somewhat differently arranged.

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

10 designates a portion of an elevator-car
which 1s attached to the top of a plunger 11.
This plunger 11 passes through a stufling-
box 12 and into a cylinder 13.

20 designates a main valve and 30 desig-

nates a pilot valve.

The main valve 20 comprises an mlet port
21 which 1s connected to a suitable source of
hydraulic supply under pressure.
nates an outlet port and 23 designates a port

which may be connected to the cylinder 13

as shown in F1g. 1. The valve 20 also com-
prises a main valve c¢ylinder 24 and a motor
cylinder 25 of larger ciameter. A valve-
rod or stem 26 extends through these two

~cylinders 24 and 25 and has attached to 1t

00

05

pistons 27 and 28 which are arranged to be
moved in the main valve cylinder 24, and a
piston 29 which is arranged to be moved 1n
the motor cylinder 25. 214 designates a
port which may be connected to the inlet
port 21 and serves the function of maintain-
ing the constant pressure supply in the space
between the pistons 28 and 29.

The pilot valve 30 comprises a cylinder 34

and a piston 37. An inlet port 81 and an

invention. I'ig. 5 1s a sec-

22 desig-

outlet port 82 are arranged, as shown, above
and below the piston 37, and a third port
33 1s arranged intermeciate these two
ports, which port 33 1s connected by a pipe
35 to the motor cylinder 25. The valve-
stem 374 of the pilot valve 1s connected to
the piston 37 and extends up through a
stutfing-box to a floating-lever 51 to which 1t
1s pivoted at 52. This floating-lever 51 1s
also connected to the stem 26 of the main
valve which extends up through a stuffing-
box at the top of the valve by a link 54
which 1s pivoted at 53 to the floating-lever,
and at 55 to the valve-stem 26. The float-

ing-lever 51 1s connected by some suitable
mechanism to be operated from the elevator-

car 10; for example, a hand-rope 50 may be
connected to one end of the floating-lever
and extended up through the elevator-car
within reach of an operator in the car.

The parts above described are well-known
in the art, and before proceeding with the
description of my invention I will point out
their operation.

If an operator in the car desires the car
to move upward he will raise the right hand
end of the floating-lever 51 by means of the
hand-rope and will thereby open a hydraulic
connection between the port 83 and the ex-
haust port 32. The exhaust port 32, as has
been pointed out, i1s connected to the motor
cylinder 25. Any water which 1s in the mo-
tor cylinder 25 may therefore flow out
through the pipe 35 and the exhaust port 32.
As the piston 29 in the motor cylinder is
larger than the piston 28 in the main cylin-
der, the hydraulic pressure which enters
through port 21 and the port 214 will cause
the valve-stem 26 and its connected parts
to move downward. This will connect the
hydraulic supply through port 21, valve cyl-
inder 24 and port 23 to the cylinder 13. The
hydraulic pressure, then, in cylinder 13, will
cause the plunger 11 and the car to move
upward, and this upward movement will
continue as long as the pressure supply re-
mains connected to the elevator cylinder.
The mechanical connections between the
main valve and the pilot valve will cause
the pilot-valve piston 37 to be moved down
acain to its central position when the valve-
stem 26 has been moved an amount propor-
tional to the movement which the operator
has given to the lever 51, so that the pilot
valve will become automatically closed atter
it has performed 1ts function of causing the
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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 51 by the hand-rope 1n the

opposiie direction unfil the inlet port 31 1s

opened to port 33, and through pipe 35 to
the motor cylmdel 95. The hydraulic

pressure under the pisten 29 will then causs
the valve-stem 26 and 1ts connected parts to be
raised up again until the pilot-vilve pisten 37
agaln cloges the pmt 33. A further down- |
ward movement of the pilot-valve plston 37
will cause the hydraulic pressure to continue
the upward movement of the valve-stem 26
and 1ts connected parts until the port 23 1s
connected to the exhaust port 22. This will
allow the water in cylinder 13 to fiow out
through the exhaust port 22, and the ele-
vator will th er move downward. The oper-
ator may again bring the elevator-car to rest
by a stitable operation of the floating-lever
51. As the parts above described and their

~operation are well-known in the art a more
extended description of them 1s not thought

necessary.

In many cases 1t 1s desirable to have a
valve open quickly and close slowly, and 1t
1s one. of the objects of this invention to sup-
ply an efficient and simple arrangement of
parts to accomplish this result. Ior this
purpose, then, I divide the connection be-
tween the plpe 35 and the motor cylinder 25
into two paths and interpose a check-valve
in each of these p%ths which check-valves
{)pe‘r‘tte in opposite directions.

in the arrangement shown i Figs. 2 and
3 the hydmullc supply, entering into motor
cylinder 25 from the pipe 35, 1s taken
through a port 39 in the motor cylinder
after passing through a check-valve 87. The
hydraulic supply passing out of motor cyl-
inder 25 into pipe 35 1s taken through a
port 38 and passes through a check-valve 36.
blade 40 1s attached to the
valve-stem 26 and held rigidly m place on
the rod by means of a set-screw 41. This
throttling-blade 40 1s arranged to pass over
and to partially close either one of the ports
38 or 39 when the main valve 20 has been
opened in one direction or the other. Thus
the blade 40 1n conjunction with the port 38
constitutes a throttling valve for the passage
1nto pipe 35 through check-valve 36, and 1n
conjunction with the port 39 this blade con-
stitutes a throttling valve for the passage

from the pipe 35 thvoueh the check-valve

37 1nto the cylinder 25. If the main valve

stem and 1ts connected pistons have been
raised by a supply of water passing through
pipe 35, check-valve 37 and port 39 into mo-
tor cylmder 25, the throttling-blade 40 will
have been moved thereby over port 33. This
LlpW"lI’C] movement of the valve-stem and 1ts
pistons may be as rapid as desired by having
the pilot valve and its connected parts- of

der. 25.

water,
' der must pass through port 38 which 1s now

the vah*

desired size. Now, when it 1s desired to
bring the valve- stem 26 and its connected
pmt{m back again to their central position,
the pilot valyve may be so manipulated as to

allow the water to flow out of the motor cylin-

Tt may be seen that this water can
not pass out through the port 39 because

the check-valve 37 1s ‘ll‘l&ﬂﬂed to prevent
any outward flow of water. Whatever
then, passes out of the motor cylm-

partially closed by the throttling-blade 40.
The proportional part of the area of this
vort 38, which 1s closed by the throttling-
blade 40 inay be as large or as small as de-
sired, b at it may be seen that as the passage
tor the water through this port i1s now re-
stricted, the movement of the valve- stem 26
and 1ts connected pqrts must be compara-
tively slow. Adfter the valve-stem 26 and 1ts

connected parts have reached their central

position the throttling-blade 40 will have
been moved off from the port 38 so that the
latter is again free to move the valve quickly

in case it is desired to move it down away

from its central position. Ealmllmly when
the operator has moved the valve-stem 26
and its connected parts downward by allow-
ing the water to flow out of the motor cyl-

inder 25 thr ough the port 38 and check-
the Lhrottlmﬂ -blade 40 will be

valve 30,
moved down
1t 1s desired to have the mar
back to its central position
water to flow 1nto motor cy.

over the port 39 so that when
n valve brought
by allowing the
inder 25 it can

only do so through the restricted opening
~which 1s formed bv port 39 which i1s now

partially closed by the throttling-blade 40.
In Fig. 4 I have shown a modification. of
my invention in which case an ordinary

standard elevator-valve may be used with -

but slight change of construction. In this
case the valve-stem 26 is carried down
through a stuffing-box 264 at the bottom of
and a cam member 42 is rigidly
attached to it. The two ports 384 and 394
may be placed in the bottom of the valve

and the check-valves 364 and 87® interposed

in the pipes leading from these ports in the
manner already described. In this case,
however, a rotary throttling-valve 43 is in-
terposed 1n the pipe leadm@* from the port
394 and this valve 1s prowded with an oper-
ating arm 44 which extends mto the
of travel of the cam member 42. A similar

rotary throttling-valve 45 is interposed in:

the pipe leadmo from the port 38% and is

provided with an operating arm 46 which

extends into the path ot travel of the cam
member 42. In this case, 1f the valve-stem
26 and its connected parts are moved up-

ward by water passing through port 394 the

cam member 42, acting upon operating arm
46, will rotate the valve 45 and cause it to
partially close the passage in the pipe lead-

path
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ing from port 384

the motor cylinder 25 through port 384 and
1ts connected pipes the water can escape but
slowly, because the passage 1s restricted by
the throttling-valve 45. The upward move-
ment of the valve-stem 26 and its connected

parts may then be a rapid one and 1ts down--

ward movement considerably slower. This
holds good only until the valve-stem 26 has
reached its central position and its connected
pistons have closed the main valve. When
the valve-stem 26 is in 1its central position
both of the throttling-valves 43 and 45 are
open so that the valve may be moved quickly
in elther direction. After it has been moved
1n either direction, however, its return to the
central position will be comparatively slow.
I have shown this valve connected to a hy-
draulic elevator of the plunger type as its
use 1n this connection 1s 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 1s a large amount of
welght, the inertia of which must be over-
come quickly in order to get the car into mo-
tion quickly. It is also desirable to make
it impossible for an operator to close such a
valve too quickly because the momentum of
the moving parts is so great that a sudden
stop of the flow of water in either direction
causes the car to come to rest with a dis-
agreeable vibrating movement. It 1s clear
that this invention is not limited to use in
conjunction with hydraulic elevators, but
that it may be used in connection with any
other arrangement where 1t 1s desired to
have the valve move at a different rate of
speed from its central position than 1t does
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. 5 in
which the cam member 424 1s arranged to

‘hold the two throttling-valves 43 and 45 1n

their partially closed position when the
valve-stem 26 1s i1n its central position.
Whenever water 1s allowed to pass through
throttling-valve 43 and check-valve 372 1nto
the motor cylinder 25 1t is clear that the
passage is restricted by the position of the
throttling-valve 43, and it will remain in
this restricted position during the upward
movement of the valve-stem 26 and its con-
nected parts; but in this case, when the
valve-stem 26 1s raised above its central po-
sition i1t allows the throttling-valve 45 to be
opened so that when the water 1s discharged
from the motor cylinder 25 it will flow out
rapidly and allow the main valve to return
to 1ts central position quickly. In a sumilar

&

Consequently, when 1t | downward from its central position slowly
1s desired to allow the water to run out oi

and returned to 1ts central position quickly.
I have illustrated two modifications of my
mvention to show that it is not confined to
any particular construction, but that it may
be made in various forms.
What I claim i1s:—

1. A motor comprising a cylinder and a

piston, two ports in said cylinder, and means
for partially closine one of said ports di-
rectly by & movement of the motor piston in
one direction and for closing the other of
sald ports directly by a movement of the
motor piston in the opposite direction.

2. A motor comprising a cylinder and a
piston, a port leading to the cylinder, a
check-valve associated with said port and ar-
ranged to prevent the flow of fluud through
said port from the cylinder, a second port
leading from the cylinder, a check-valve as-
soclated with said second port and arranged
to prevent the flow of fluid through said
port to the cylinder, said motor piston being
actuated by a flow of fluid through saic
ports; and means for partially closing one
of sald ports when the motor piston is actu-
ated by the flow of fluid through the other
of said ports. - |

3. A motor comprising a cylinder, a mov-
able piston therein, a port leading to the
cylinder, a check-valve associated with said
port and arranged to prevent the flow of
fluid through said port from the cylinder,
a second port leading from the cylinder, a
check-valve associated with said second port
and arranged to prevent the flow of flud
through said port to the cylinder, said motor
piston being actuated by the flow of flmd
through said ports, and a throttling-blade
connected to the movable piston and ar-
ranged to partially close either of said ports
when said piston 1s 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, and means
for partially closing one of said ports di-
rectly by a movement of the piston from 1its
central position in one direction, and for
partially closing the other of said ports di-
rectly by a movement of the piston in the
other direction.

5. A main valve, a motor comprising a
cylinder associated therewith, a piston-rod,
a piston on said rod within said cylinder,
two ports in the motor cylinder, and a throt-
tling-blade attached to the piston-rod, said
blade being arranged to partially close one
of said ports by a movement of the piston-
rod in one direction and to partially close
the other of the ports by a movement of the
piston-rod in the other direction.

6. A main valve, a motor comprising a

cylinder and a piston associated therewith,

manner the valve-stem 26 may be moved | a pilot valve, two ports in the motor cylin-
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pilot - valve, and means 1 the motor for

1)‘11‘t1311}7 closmﬁ* one of said ports dllectly
by a movement of the motor piston from its

central position in one direction, and for

partially closing the other oi said ports di-

rectly by a 1110’&*@11’1@111; of the motor piston

1n Lhe opposite direction.

A maimn valve, a motor comprising a
cyﬂnder and adapted to move the main
valve, a movable piston in said motor, a pilot

alve for controlling the movement oi the
main valve and the motor two ports 1n the
motor cylinder through which' the motor
is connected with the pilot valve, and a
throttling-blade conneued with said mov-
able plston said blade being arranged to
partially close one of the poﬂzs 1N the motor
cylinder when the movable piston 1s moved
from 1ts central position 1 one direction
and to partially close the other of said ports
when the movable piston 1s moved from its
central position in the opposite direction.
- 8. A main valve cylinder, a motor cylin-
der in alinement therewith, a piston-rod,
pistons in said cylinders, said pistons being
attached to the piston-rod, a pilot valve for
controlling the movement of the pistons of
the main valve and the motor, mechanical
connections between the piston-rod and the
pilot valve; two ports in the motor cylinder,
2 hydmuhc connection between said ports
and the-pilot valve, and a throttling-blade

“attached to the piston-rod, said blade being |
ed to partially close one of said ports |

arrang
by a movement of the piston-rod from its
central position in one direction, and to par-

tially close the other of the por ts by a 1mnove- |

said ports being connected with the |

910,079

"ment of the piston-rod from its centml p@-_

51t1011 in the other direction.

9. A valve, a motor therefor, two pas-
sages to said motor, and means directly at-
tached to the valve and actuated by

closing the size of the passages.
therefor,
actuated by a movement of the same for

changing but not closing the size of one of
the passages by a movement of the piston

- 40

he
movement of the same for changing but ot

4
10. A valve comprising a piston, a motor '

two passages to said motor and
means duectly' attached to the piston and

00

from its central position in one direction,

and for changing but not closing the size of
the other of the passages by a movement
of the piston from its central position in
the opposite direction.

11. A main valve, a motor comprising a
cyhinder and a piston associated therewith,
a pillot-valve, two ports in the motor cylin—
cier, hydraulic connections between the pilot-

59

60

valve and said ports, said motor piston being
actuated by a flow of fluid through said

ports, a throttling-blade operated by the mo-

‘tor piston and arranged to partially close

that port through which fluid must flow to
cause the motor piston to close the main
valve swhenever the main valve has been
moved away from its central position.

n testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ER\TEST W. MARSHALL

Witnesses:
- Ifraxwcis B. \VOOD
Erra TucH.
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