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To a,ZZ wkom it maz I COTLCEPTL:

Be 1t known that we, SUMNER HIBBARD
WARREN HIBBARD, ORVILLE K. HIBBARD
CHARLES HIBBARD, and HERBERT HIBBARD
citizens of the United States, and residents

of Sandyhill, in the county of Washington

~and State of New York, have invented a new

~and. Improved Controllmg Device for Hy-

‘10

drauliec Cylinders, of which the followmﬂ' is a

full, clear, and exact description.

The 1nvent10n relates to hydranlic cylin-

~ ders such as are used on wood-pulp grinders
- and other machines and such, for instance,

- as shown'and described in the apphcatlon for
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Letters Patent of the United States No.
86,507, filed December 19, 1901, by Warren
Hlbb&ld Charles Hibbard, Sumnel Hibbard,

- and Orville E. Hibbard.
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- The object of the mventlon 18 to provule a‘
new and improved controlling device or valve

for hydraulic cylinders arranged to cause

the inflow and outflow of the water to and

from the cylinder without danger of leaking
and to permit of equalizing the pressure on

‘both sides of the cylinder-piston to stop the

piston whenever it is desired to do so.
The invention consists of novel features

‘and.parts and combinations of the same, as
~ will be more fully deseribed hereinafter and

then pointed out in the claims.,
A practical embodiment of the invention is

- represented in the accompanying drawings,
forming a part of this speci
similar characters of reference 1nd10ate cor-

responding parts in all the views.
Figurel is a sectional side elevation of the

1mpr0vement as applied, the section being on

the line 1 1 of Fig. 2. Fig. 2 is a sectmnal
plan view of the same on the line 2 2 of Fig.
1. Fig. 3 is a face view of the same; and
Fw 4 is a reduced faceview of the chest the

cover and dla,phragm being removed.

Inthe cylinder A is mounted to reciprocate

- the piston B, and the ends of said eylinder
are prowded with the eylinder-ports ¢ and b, -

leading to nipples or short tubes C C' and C?

3, respectively, formed in the chest D, bolt-

| ed or otherwise secured to the cy hnder A,

50

The nipples C, C', C% and C? open mto sepa-
rate chambers E, E’ E2 and E°, respectively,

formed in the chest_D of thh_ chambers the i and J' alternately in opposite directions to

ication, in whmh,

|
!

chambels E a,nd E3 are eonneeted by pipes F

and F'with a source of water-supply, and
the chambers E' and K are connected with

pipes F?and K° for earrying the exhaust-“ a-

ter to a suitable place of discharge.

In the chest D, between its cover D’ and
the outer edge of ‘the chest, is clamped a dia-
phragm G, mdde of rubber, leather, or other
suitable flexible material, a,dapted to open or

55
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close the nipples C, (', 02 and C° as herein-
after more fully descmbed to alter nately eon- -

nect the supply-pipes F,and E' with the cor-
responding nipplesto direct water under pres-
| sure alternately into the ends of the cylinder
A by way of the ports aand b to impart a re-
ciprocating motion to the piston B. The ex-.

haust-water from the cylinder A is at the
same time directed through the ports b and «

to the corresponding chambers E* K’ and

pipes F2 F? for carrying off the exhaust-water
The dia-

to a suitable place of discharge.
phragm G is adapted to be engaged by disks
H, H', H?, and H’ mounted t0 sllde in open-
ings formed in the chest-cover D’ and ar-
ranfred in alinement with the correspondlnﬂ‘
mpples C, ', C% and C3, so that when a
disk 1s presse_d | 1_nward against the dia-

‘phragm G then tkis diaphragm ecloses the
‘corresponding nipple-opening,
| 1s relieved of external pressure then the dia-

“and when it

phragm moves away from the nipple under

pressure of water passing through the nipple
‘from the cylinder, thus opening the nipple to

its corresponding chamber. The disks H and
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H? are adapted to be engaged at their outer
faces by bolts I and I, held adjustably ina .

in Fig. 3. The other two disks H’ and H? are
likewise engaged at their outer faces by bolts
I? I3, held adjustably in a bell-crank lever J’,
spaced from the bell-ecrank lever J and like-
wise journaled in the projections D®.. -

Between the adjacent members of.the bell-
crank levers J and J' is arranged a cam K,
having trunnions K' K2 Journaled in the pro-
Jectlons D%, and on the trunnion K?is secured

| 3 handle L, under the control of the operator,

for _t111111n0‘ the cam K,
swinging motion to the bell-crank levers J

so as to impart a

bell-crank lever J, fulcrumed in projections
| D?, formed on the cover D’, as plainly shown
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C" C3 thus closing the same.

=

open and close the corresponding nipples C

(2 and C' C8, respectively, by the correspond-
Thus when the

ing disks H H?and H' H.
several parts are in the position shown in the
drawings then the nipples C and C° are
closed, while the nipples C'and C° are open to
allow the water to pass from the pipe I into
the chamber E? and through nipple C° and
port b,into the lower end of the eylinder A to
force the piston B upward therein. 'I'he ex-
haust-water in the upper portion of the cyl-
inder A passes through the port a, nipple C',
and chamber E’ to the exhaust-pipe F* for
carrying off the water. When the piston B
reaches the end of its upward stroke, then
the operator throws the hand-lever L over
from the left to the right, so as to caunse the
cam K to impart a swinging motion to the
bell-crank lever J', so that the bolts I? and I°
so press the disks H' and H°inward to cause
the diaphragm G to be seated on the nipples
During this
movement of the cam K the other bell-crank
lever J is relieved of pressure and is free to
swing into an open position—that is, to move
the bolts I and I’ outwardly—so that the pres-
sure of the water entering the pipe If and
chamber [ causes the diaphragm over the
nipple C to move outward, and with it the
disk H, so that the water under pressure can
now pass through the nipple C into the port
a and into the upper end of the cylinder A to
force the piston B downward therein. The

water in the lower end of the ¢ylinder is now

forced to the port b into the nipple C% andas
it now exerts a pressure against the dia-
phragm it moves the diaphragm away from
the nipple, so that the exhaust-water can pass
into the chamber E? and through the pipe F*°
to a suitable place of discharge. When it is
desired to stop the motion of the piston B,
then the handle I is thrown into a midway
position, so that both bell-crank levers . and
J' are caused to move their disks inwardly to
force the diaphragm onto the outer ends of
all the nipples to close the same, thus cutting
off the supply as well as the exhaust, and
hence the pistoun comes to a standstill.

The device is very simple and durable in

construction, it is not liable to get out of
order, and prevents all leakage, so that the
full force of the water-pressure is utilized to
actbuate the piston b.

IHaving thus described our invention, we
claim as new and desire to seeure by Letters
Patent— o . |

1. A controlling device for hydraulie ¢ylin-
ders, comprising a chest secured to the ¢ylin-
der and provided with sets of chambers com-
municating with the cylinder-ports, the cham-

bers of each set respectively receiving the

water-supply and discharging the exhaust-

water, 2 diaphragm for alternately connect-

ing and disconnecting the sets of chambers
with the ecylinder-ports, and means under the
control of the operator for pressing and re-

leasing the said diaphragm, as set forth.

F
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2. A controlling device for hydraulic cylin-
ders comprising a chesthavingopenings com-

‘municating with the cylinder-ports, sets of

separate chambers in said chest with which
the said openings communicate, thechambers

of each set being connected respectively with

a source of water-supply and an outlet for the
exhaust-water, a diaphragm adapted to be
seated over the said openings for alternately
connecting and disconnecting the sets of
chambers with the eylinder-ports, and means
for moving the diaphragm, as set forth.

3. A controlling device for hydraulic eylin-

ders, comprising a chest secured to the cylin-

der and having nipples connected with the
cylinder-ports, sets of separate chambers in
tho said chest andinto which open eorrespond-
ing nipples, a diaphragm in the said chest
and adapted to be seated on the said nipples,
disks mounted to slide in openings in the
chest-cover and adapted to engage the dia-

phragm, and means for pressing and releas-

ing the disks to seat the diaphragm alter-
nately on nipples connected with the respeec-
tive sets of chambers, as set forth.

1. A controlling device for hydraulic eylin-
ders, comprising a chest having nipples con-
nected with the cylinder-ports, chambers in

the said chest and into which open the sald
nipples, a diaphragm in the said chest and

adapted to be seated on the said nipples, and
manually-controlled means for pressing and
releasing the diaphragm to seat the same on
some of the nipples for closing the same, the
said means comprising slidable disks, bell-
crank levers for engaging the disks and a
cam under the control of the operator and
adapted to impart motion to the said bell-
crank levers, as set forth.

5. A controlling device for hydraulic eylin-
ders, comprising a chest on the ¢ylinder pro-
vided with sets of chambers communicating
with the c¢ylinder-ports, the chambers of each
set respectively receiving the water-supply

and discharging the exhaust-water, a dia-

phragm clamped between the outer edge ot
the chest and the cover for the latter and ar-
ranged to alternately connect and disconnect
the sets of chambers with the eylinder-ports,
and means for pressing and releasing the dia-
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phragm, the said means comprising disks

mounted to slide in openings in the chest-
cover and engaging the diaphragm, a cam un-

120

der the control of the operator, and devices

engaging the said disks and moved by the
cam, as set forth. |

6. A controlling device for hydraulic eylin-
ders, comprising a diaphragm for controlling
the inlet and exhaust of the water to and from
the eylinder, a cam under the control of the

operator, and a bell-crank lever having an

adjustable member and moved by the salid
cam for pressing the said diaphragm, as set
forth. |

7. The combination with a hydraulic cylin-
der having ports leading from opposite ends

| thereof, and a piston movable in said eylin-
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3

~ der, of a chest on the eylinder having open- | piston, of a valve-chest having a plurality of
distinet chambers for supply and exhaust of 60
motive fluid, valve-ports throungh which said -
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Ings communicating with the cylinder-ports,
the said chest being provided with sets of in-
let and exhaust chambers communiecating
with corresponding openings, a diaphragm
for alternately opening and closing the com-

munication between the sets of chambers and

the cylinder-ports, and means for moving said

diaphragm to reverse the movement of the

piston, as set forth.

8. The combmdtmn with a hydraulic cyhn-—
der provided with ports leading from opposite
ends thereof, and a piston mounted to move
in said cylinder, of a chest at one side of the
cylinder provided with openingscommunicat-

Ing with the cylinder-ports, the said chest hav-
ing sets of separate chambers communicating

with the said openings, one chamber of each
set being connected with a source of water-
supply and the other chamber being connect-
ed with an outlet-pipe for the exhaust-water,

a diaphragm in the said chest, and means for
‘moving said diaphragm to close the openings
~1n the chest between one set of chambers and
thecylinder-ports, and toallow thediaphragm |

to move to open communication between the
other set of chambers and the cylinder-ports
to reverse the movement of the piston, the
sald means being also arranged to move the
diaphragm to a position to equahze the pres-
sure on both faces of the piston, as set forth.

9. A controlling device for hydraulic cylin-
ders, comprising a diaphragm, a seat for said
diaphragm having sets of openings communi-
cating with the eylinder-ports, one opening of

each set being arranged for comimnunication

- with a water-supply and the other opening
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with an outlet for the exhaust-water, a cam
under the control of the operator, and means
controlled by said cam for pressing and re-

leasing the diaphragm to seat the same alter-

nately on the said sets of openings, as set
forth. |

10. The combination Wlth a cylinder and
piston, of a valve-chest having a plurality of

~distinet chambers for supply a,nd exhaust of

motive fluid, valve-ports through which said
chambers communicate with the ends of the
cylinder, one chamber for each end of the ecyl-
inder bemcr in communication with a source
of supply, a dla,phmwm means for actuating
said diaphragm to control said ports sueh
that either inlet-chamber may be placed in
communication with the correspondmﬂ' end
of the eylinder and simultaneously the other
end of the cylinder placed in communication
with an exhaust-chamber,

11. The combination with a eylmder a,nd

—

chambers communicate with the ends of the

cylinder, one chamber for each end of the cyl-

inder being in communication with a source
of supply, a diaphragm, means for actuating
said diaphragm to control said ports such
that either inlet-chamber may be placed in

communication with the corresponding end
of the cylinder and simultaneously the other
- end of the cylinder placed in communication
with an exhaust-chamber, said means com-

prising a single rock-shaft.

'12. The combination with a eyhnder and
piston, of a valve-chest having a plurality of
distinet chambers for supply and exhaust of
motive fluid, valve-ports through which sald

chambers communicate with the ends of the

cylinder, one chamber for each end of the eyl-
inder being in communication with a source
of supply, a diaphragm, means for actuating
sald diaphragm to control said porfs such

70 |

8o

that either inlet-chamber may be placed in

communication with the corresponding end
of the eylinder and simultaneously the other
end of the eylinder placed in communication

with an exhaust-chamber, said means com-

prising a single rock- shafn and devices be-
tween the same and the diaphragm.

13. The combination with a cylinder and
piston, of a valve-chest having a plurality of

distinet chambers for supply and exhaust of
motive fluid, valve-ports through which said

go

chambers eommumoate with the ends of the

cylinder, one chamber for each end of the cyl-
inder being in communication with a source
of supply, a diaphragm, means for actuating

95

sald diaphragm to control said ports such

that either inlet-chamber may be placed in

‘communication with the corresponding end

of the cylinder and simultaneously the other
end of the cylinder placed in communication

with an exhaust-chamber, said means com-

100

prising a single rock-shaft and plates mount- S

ed in the mlve chest cover. |
In testimony whereof we ha,ve swned our

names t0 this specification in the preseuce of

two SUbSCPIblnﬂ‘ Wltnesses

SUMNER HIBBARD.
WARREN HIBBARD.

"ORVILLE E. HIBBARD.

CHARLES HIBBARD.
HERBERT HIBBARD.

Witnesses:
JAMES F. O’DONNDLL
LOUIS H. SEXTON,

IOS_
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