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UNITED STATES

PateEnT OFFICE.

PEETE B. CLARKE, OF NEW YORK, N. Y.

COMPENSATING VALVE FOR HYDRAULIC RAMS.

SPECIFICATION forming vart of Letters Patent No.

722,676, dated March 17, 1903.

Application filed January 4, 1901, Serial No.42,118. (No model.)

S wr v ¢ —

To all whom tb may concern:

Beoitknown thatI, PEETE B. CLARKE, a viti-
zen of the United States, residing at New
York, in the county of New York and State
of New York, have invented a new and use-
ful.Compensating Valve for Hydraulic Rams,
of which the following is a specification.

The invention relates to a compensating
valve for controlling the power of hydraulic
rams. -

The object of the present invention 1is to
provide a compensating valve designed for
automatically regulating the flow of fluid un-
der pressure to & pair of rams to proportion
the power of the rams to the load to be lifted
by them, so that a load will be evenly lifted
by the rams irrespective of 1ts uneven distri-
bution to the rams. o

The invention consists in the construction
and novel combination and arrangement of
parts hereinafter fully deseribed, illustrated
in the accompanying drawings, and pointed
out in the claims hereto appended.

In the drawings, Figure 1 is a plan view of
an equalizing-valve constructed in acecord-
ance with this invention. Figs. 2 and 3 are
longitudinal sectional views of thesame. Fig.
4 is a transverse sectional view. Figs. 5, 6,
and 7 are detail transverse sectional views
showing the valvein different positions. Figs.
3 and 9 are detail views illustrating the con-
struction of the valve-stem and the recipro-
cating and oscillating valves. Fig. 10 18 a
longitudinal sectional view of a portion of a
barge provided with rams and having an
equalizing or compensating valve construct-
od in accordance with this invention. FKig.
11 is a transverse sectional view of the same.

Iike numerals of reference designate cor-
responding partsin all the figures of thedraw-
ings. |

1 designates &

barge provided with bins or

compartments 2, having depending hoppers .
| other when the load to" be lifted is anevenly

4, and each bin or compartment is also pro-
vided with dumping-gates 9, hinged at oppo-
<ite sides of the hoppers 4 and adapted to be
swung upward by the means hereinafter de-
seribed to discharge the entire contents of
the bin into the-hoppers. The upward move-
ment of the oppositely - disposed dumping-
gates is effected DYy hydraulic rams 73, ar-

ranged in pairs and located at opposite sides

| valves 87 and 83.

of the dumping-gates. Thesehyd raulic rams,

‘which may be of any desired construction,
| are provided at opposite sides with trunnions

and are adapted to rock or oscillate as their
plungers 79 move apward and
raising and lowering the dumping-gates. The
srunnions of the rams are arranged in suit-
able bearings 80, and the inner trunnions
are hollow and are connected with pipes 51
for supplying the water or other liquid under
pressure to the rams. When the liquid is ad-
mitted to the hydraulic rams, the plungers
thereof move upward and carry with them
the dumping-gate with which they are con-
nected, and the admission of water to these

downward in

55

60

rams is controlled to equalize the power and

to proportion the same to theload to beraised
by the respective rams to cause the dump-
ing-gate to be uniformly. raised even when
the coal or other material is distributed un-
evenly over the said gate, whereby the latter
will be prevented from sagging at either side
or being twisted or strained by the hydraulic
rams. -

The adjacent ends of the pipes 31 are con-
nected with the opposite sides of the valve-

70

75

casing 82, having a longitudinal chamber 33 |

and provided with ports 84, extending there-

from to the pipes 81, which lead to the hy-

draulic rams. The valve-casing, which 1s
disposed transversely of the barge, is pro-
vided at its top with an inlet-port 85, and 1t
has an outlet or exhaust port 86 at its bot-
tom. Within the valve-casing are arranged
The valve 87 is a recipro-

cating valve,and the other valve 88, which is

Iau oscillating valve, is adapted to recipro-

cate with the valve 87 to be carried to and
from the ports 84, and when it is1n position
at the said ports it is capable of oscillating
over the same to vary the flow of water or
other liquid to the rams to cause oOnNe of the
latter to operate with greater power.than the

distributed over the surface of the dumping-
gate.  The valves 87 and 88 are connected
with sections 89 and 90 of a valve-stem which
is adapted to reciprocate to. move the valves
longitudinally of the chamber of. the valve-
casing. The reciprocating valve S7 is pro-
vided at its bottom with a recess 91, and it
has a solid portion 92. The recess 91 18
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- suitable manner, and it is
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adapted to establish a communication be- -

tween the outlet or exhaust port 86 and the
ports 384 to permit the water or other liquid
to exhaust from the hydraulic rams after the
latter have been operated to raise the dump-

ing-gate and it is desired to lower the same.

The solid portion 92 of the reciprocating slide-
valve 87 is adapted to cover the outlet or ex-

haust port, as illustrated in Fig. 3 of the ac-.

companying drawings, when the ports S4 are
open, as shown in Fig. 4, and itis also adapt-
ed to cover the ports 84 to cut off the water
from the rams and also to lock the rams for
holding the dumping-gate in an elevated po-
sition.
by a suitable feed-pipe 93 with the means for

supplying the liquid under pressure, and the

exhaust port or outlet 86 is connected with an
exhaust-pipe 95.

The section 89 of the valve-stem is con-
nected by links 97* with an arm 96 of a rock-

shaft 97, disposed approximately vertically
and extending to the deek of the barge and

provided at its upper end with an arm or
handle 98, by means of which the rock-shaft
718 partially rotated to reciprocate the valve-
stem 1n either direction.

The valve-stem section 90 is provided with
a threaded socket 90 for the reception of a
bthreaded shank 99 ¢f the section 89 of the
valve-stem, and the said seetion 90 is mov-
ably connected with the section 89 and is
adapted to be reversely rotated or oscillated,
by the means hereinafter described, to oscil-
late the valve 88 over the ports 84 to vary the
size of the openings thereof. The inner ad-
jacent ends of the sections 89 and 90 of the
valve-stem are provided at opposite sides
with recesses, forming reduced portions 1002
and 100° to fit in recesses 101* and 101° of
the valves 87 and 88. The recesses 101* and
101° extend downward from the u pper faces
of the valves 87 and 88, and coiled springs 100
and 101 are interposed between the sections

of the valve-stem and the bottoms of the said

recesses to hold the valves tightly against the
bottom of the valve-casing. |

The valve-casing may be construeted in any
provided at its
ends with suitable stuffing-boxes. The outer
end of the section 90 of the valve-stem is Pro-
vided with a laterally - extending head se-
cured to the section 90 by a set-screw or other
suitable device and forming a pair of oppo-
sitely-disposed arms, which are connected to
the inner ends 103 of cables 104, that have
their outer ends attached to the dumping-
gate at opposite sides thereof. The outer
ends of the cables or other flexible connec-
tions pass around guide-pulleys 105, which
are mounted in suitable fixed brackets lo-
cated below the dumping-gate adjacent to
the side edges thereof. The ecables extend

from the outer guide-pulleys 105 to central |

guide-pulleys 106 and are looped by means of
the central pulleys 106 and a pair of pulleys
107, located at opposite sides of and arranged

The upper inlet-port 85 is connected

i
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slightly below the central pulley 106. The

loops which depend from the gulde-pulleys

106 and 107 receive pulleys 108 of a weight
109, and the cables after forming the loops
110 extend downward from the pulleys 107 to
the arms formed by the head 102 of the valve-
stem. The inner portions of the eables eross
each other and extend to the opposite sides
of the valve in order to connect the cable at

the right-hand side of Fig. 10 with the right- .
hand arm of the valve-stem, and the cable at

the left-hand side is connected with the other
arm. Should the right- hand side prove
lighter than the left-hand side of the dump-
ing-gate, the right-hand arm will be lifted
and the oscillatory valve will be swung to-
ward the right from the position illustrated
in Fig. 5 of the drawings to that shown in
Fig. 6 to partially close the right-hand feed-
port 54 and lessen the power of the right-
hand ram. This movement correspondingly
increases the size of the port 84 at the left-
hand side, and the left-hand hydraulic ram
will have its power proportionately inereased.
The power will be proportioned between the
rams to the load to be lifted by them, and
they will operate with equal facility on an un-
evenly-distributed load. The weight keeps

the cables taut; but only a comparatively

slight movement of the oscillatory valve is
necessary to effect the operation of the com-
pensating valve and only a slight upward
movement of the lighter side of the dumping-
gate will occur-before the compensating ac-
tion results. | -

1t will be seen that the compensating valve
18 exceedingly simple and inexpensive in con-
struction, that it is readily operated to con-
trol the hydraulic rams, and that it is capa-
ble of automatically varying the power of
the same to proportion the power properly to
the load to be lifted should the material be
unevenly distributed over the dumping-gates.

What I claim is— | .

1. In a deviee of the class described, the
combination of a valve-casing provided with
ports designed to be connected with rams, a
movable valve located within the casing and
arranged torelatively vary the size of the open-
ings-of the said ports and increase the ex-
posed area of one port and decrease the ex-
posed area of the other port to increase the
power of one of the rams and reduce that of
the other without reducing the combined
power ot the raims, and means for connecting
the movable valve with the load to be lifted
by the rams, whereby the power of the rams
will be proportioned to the load to be lified
by them, substantially as desecribed. -

2. In a device of the class described, the
combination of a valve-casing provided with
ports designed to be connected with rams, an
oscillatory valve arranged within the valve-
casing and arranged to relatively vary the
size of the ports and increase the exposed
area of one in proportion to the decrease of
the area of the exposed portion of the other
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port to transfer a portion of the power of one
ram to the other to proportion the power to
the distribution of the load to be lifted with-
out lesseningthe combined powerof the rams,
and means for connecting the oscillatory valve
with the load to be lifted, substantially as de-
seribed. |
3. In a device of the class desecribed, the
combination of a casing having inlet and ex-

haust ports and provided with ports or open-

ings designed to communicate with a pair of
rams, a reciprocating valve adapted to close
the exhaust-port and the ports or openings
communicating with the rams, a movable

valve connected with and carried by the re-

ciprocating valve and adapted to relatively
vary the size of the ports or openings to rela-
tively vary the power of the rams, and means
for connecting the said movable valve with
the load to be lifted, substantially as de-
seribed.

4. In a device of the class described, the
combination of a casing having inlet and ex-
haust ports and provided with ports or open-
ings designed to be connected with a pair ot
rams, a reciprocating valve arranged to cover
and uncover the exhaust-port and the ports
or openings leading to the rams, an oscilla-
tory valve connected with and carried by the
reciprocating valveand arranged to relatively
vary the size of the entrances to the ports or
openings leading to the rams to relatively
vary the power of the rams to proportion
the same to the load to be lifted, and means
for connecting the oscillatory valve with the
load, substantiallyas and for the purpose de-
scribed.

5. In a device of the class described, the
combination of a casing having inlet and ex-
haust ports and provided with ports designed
to communicate with a pair of rams and lo-
cated adjacent to the exhaust-port, a recipro-
cating valve arranged to cover the exhaust-
port and the ports leading to the rams and
provided with a recess adapted to éstablish
a communication between such ports, a mov-
able valve carried by the reciprocating valve
and arranged to relatively vary the size of
the ports leading to the rams to relatively
vary the power of the same, and means, for
connecting the said movable valve with the
load to be lifted, substantially as described.

6. In a device of the class described, the
combination of a casing provided with an in-
let-port and having an exhaust-port and ports
34 arranged adjacent to one another, a recip-
rocating valve arranged to cover the ports St

and the exhaust-port and provided with
means for establishing a communication be-
tween snch ports, an oscillatory valve carried
by the reciprocating valve and arranged to

|
|

3

relatively vary the size of the ports 84 to rela-
tively vary the power of the rams, and means
for connecting the oscillatory valve with the

load to be lifted, substantially as desecribed.

7. In a device of the class deseribed, the
combination of a casing having an inlet-open-
ing and provided with an exhaust-port and
having ports 84 designed tocommunicate with
a pair of rams and located adjacent to the

‘exhaust-port, a valve-stem composed of two

sections, one of the sections being capable ot
rotary movement, a reciprocating valve con-
nected with the other section, an oscillatory
valve connected with the section bhaving the
rotary movement and arranged to relatively
vary the size of the ports 84 to relatively vary

| the power of the rams, and means for con-

necting the oscillatory valve with the load to
be lifted, substantially as described.

3. In a device of the class described, the
combination of a casing provided with an in-
let-opening and having exhaust and feed ports
36 and 84, a valve-stem composed of sections
39 and 90 having reduced portions, the recip-
rocating valve provided with a recess receiv-
ing the reduced portion of the section 39 of
the valve-stem, the oscillatory valve having
a recess receiving the reduced portion of the
section 90 of the valve-stem, and springs in-
terposed between the valves and the sections
of the valve-stems,substantially as deseribed.

9. In a device of the class deseribed, the
combination with a plurality of rams, of a
valve-chamber having ports in communica-
tion with said rams, and a compensating valve
for regulating the flow of liguid through said
ports and to vary relatively the power ex-
erted by the rams,said valve being so mounted
and constructed with respect to the ports as

| to increase the area of one port in proportion

to the decrease in the area of the other port
without decreasing the effective combined
area of both ports, substantially as deseribed.

10. In a device of the class desecribed, the
combination with a plurality of rams, of a

| valve-chamber having ports independently

connected to the respective rams, a compen-
sating valve normally covering a portion of
both ports, and means for automatically ad-
justing the position of said valve in propor-

tion to the relative power to be exerted by

the rams without decrease in the efiective
combined area of both ports. J

~ In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

PEETE B. CLARKE.

- Witnesses: .
JOHN FRENCH,
CHARLES ENGEL.
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