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‘This invention relates to a pump, particularly
a hydrauiic pump adapied for use in hydraulic
lifts of various kinds such as hydraulic lift
trucks, jacks or the like, particular reference be-
ing made to my copending application Serial No.
583,088, filed May 10, 1945, now. Patent No.
2,488,356, dated November 15, 1949, entitled “Hy-
draulic Lift Truck.,”

The pump of this invention is of simplified
character particularly adapted for manual op-
ergtion, although capable of being otherwise
driven, and is of a double acting type, wherein
each stroke is effective to pump a charge of fiuid,
such as -0il, glycerin or the like. This is accom-
plished by providing dual chambers in association
with a single ram such that the primary chamber
will be emptied while the secondary chamber is
filled and a charge of fluid pumped upon one
stroke of the ram, and the secondary chamber
emptied and a charge of fluid pumped while the
primary chamber is filled upon the reverse stroke
of the ram.

A further feature of the invention resides in

providing a single valve which will function both
as g relief or safety valve and a pressure release
valve. Thus, the valve will open upen a prede-
‘termined pressure being developed, or through
manual actuation may be opened to permit com-
plete pressure release for returning the hydrauli-
cally actuated mechanism to inoperative posi-
tion.

The full nature of the invention will be under-
stood from the accompanying drawings and .the
following description and claims:

Fig. 1 is a plan view of the pump with theactu-
ating handle removed.

Fig. 2 is a section-taken on the line 2—2 of Fig.
1, with portions broken away.

Fig. 3is an enlarged section illustrative of the
dual chambers showing the ram at the end of one
stroke.

Fig. 4 is the same as Fig. 3, showing the ram at
the end of the reverse stroke.

Fig. 5 is a section taken on the line 5—5 of
Fig. 3.

In the drawings there is shown a pump hous-
ing 18 for providing a fluid containing reservoir
41, to which the head 12 is removably secured.
The pump mechanism is carried by the head 12
as will be hereinafter described:

The head 2 is formed with a depending boss
13 extending downwardly into the reserveir [
and upwardly from the top of the head, being
internally bored to provide a cylinder indicated
a2t 4. Within said cylinder a ram 15 is mounted
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retaining a ball check valve 32.

2

for reciprocation. . Said ram is actuated through
a rod 16 extending upwardly therefrom through
the head 12. The rod 16 is supported and has ifs
bearing in the cylindrical bearing sleeve {71 car-
ried in the bore of the upwardly extending boss
portion of the head.: Surrounding the-actuat-
ing rod 16 and between the upper end of the
sleeve iT and the cap 18, which is screw threaded
into the bore, there is a fluid seal 1§ arranged
to wipe the rod free of fluid and prevent escape
thereof.

The ram 15 is provided with a port 20 extending
centrally and longifudinally thereof throughout
that portion below the rod 6. The port 2§ in-
cludes an enlarged pocket 21 for receiving a ball
check wvalve 22. Immediately above and spaced
from the ball valve, there is provided a light
spring 23 to prevent the ball from seating against
the shoulder in the upper portion of the enlarged
pocket 21. Above the ram there is provided a lat-
erally extending port 24 communicating with the
upper end of the port 28 and o chamber 25. Said
chamber may be referred to as. the secondary
chamber and is located between the ram and
bearing sleeve 11. It is at all times in communi-
cation with the discharge port 271,

Below the ram there is provided a chamber 28
within the cylinder i4, which may be referred to
as the primary chamber. - Chamber 28 communi-
cates with an intake port 29 which is provided
with a suitable shoulder to support a ball check
valve 30. The intake port 29 is in communication
with a suction tube 31 secured to the lower end of
the cylinder boss 13- and extending downwardly
adjacent the bottom of the reservoir {1. The dis-
charge port 27 is provided with a shoulder for
The actuating
rod 16 of the ram has an -operative connection
through ithe head 33 with a bell crank socket 34
having a handle 35 secured therein to .extend
upwardly therefrom. = Said pump handle extends
upwardly from the pump for manual manipula-
tion back and forth about the fulcrum 36 of the
bell crank socket, said socket being fulerumed on
the ears 31 extending upwardly from the head 12.

In operation, when the handle 35 is actuated to
force ‘the ram downwardly from the position
shown in Fig. 3 to that shown in Fig. 4, the fluid
trapped in the primary chamber 28 isforced up-
wardly through the port 20, past the check valve
22, through the port 24, intothe secondary cham-
ber 26. "The chambers 25 and 28 are so formed
that the primary chamber 28 ‘will have an effec-
tive capacity twice that of the secondary cham-
ber 25. "Thus, by such -downward-stroke -of the
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ram, the fluid will be forced into the secondary
chamber 25, and since said chamber has only half
the effective capacity of the chamber 28, the ex-

cess half of the fluid will be forced through the -

port 21 past the check valve 32 through the out-
let pipe 38. On the reverse or upward stroke
of the ram, the secondary chamber 25 will be re-
duced to zero effective capacity, from that shown
in Fig. 4 to that of Fig. 3, and since the fluid re-
maining therein cannot return past the check
valve 22, it will also be forced through port 27
past check valve 32 and through the pipe 38.
Therefore, the pump is double acting, the down-
ward stroke filling the secondary chamber 25
and forcing the excess or one charge of fluid from
the pump, while the upward stroke forces the re-
maining or second charge of fluid therefrom.
The outlet pipe 38 through which the fluid is

discharged, is also in communication with a relief -

port 39. Said relief port is in the form of a bore
extending outwardly in the head {2 in communi-
cation with the reservoir whereby fluid may nor-
mally flow back through the pipe 38 into the reser-
voir. Port 39 is provided with a ball seat against
which a ball valve 40 may be forced by a plunger
41. Thus when the plunger is forced upwardly
it causes the ball valve 40 to seat and thereby
prevent return passage of fluid through the port
39 into the reservoir. The plunger 41 is squared
so that when it is lowered to permit the ball 48
to unseat, fluid may pass between the cylindri-
cal wall of the port and the squared walls of the
plunger. The plunger is carried upon a lever
42, Said lever is pivoted at one end to the down-

wardly. extending ears 43 formed on the head 12 °

and is provided with a seat for the plunger 4i
adjacent its pivotal connection therewith. The
free end of the lever is pivotally connected to a
stem 44 extending upwardly through the head
for reciprocation in an upstanding bearing sleeve
45 secured to said head. Said stem 44 is pro-
vided with a hand or foot button 46 at its upper
end and is normally retained in its upper posi-
tion by the spring 471 surrounding the sleeve and
mounted between the button and head 12.
spring 471 normally maintains the stem 44 and
lever 42 in its upper position, in which position
the lever causes the plunger 4i to hold the ball
valve 40 in closed position, preventing return pas-

sage of fluid through pipe 38 or by-passing of -

fluid therethrough from the port 27.

Spring 47 in association with the ball valve 40
acts as a relief valve., Thus, if the fluid in the
pipe 38 exceeds a predetermined pressure, the

valve 40 will be opened against the tension of &

spring 47, but upon the pressure dropping below
the predetermined amounst, spring 47 will close
the valve 46. The same arrangement also serves
as a manual release of the hydraulic lift.

As a hydraulic release for the lift, when it is
desired to lower the lift, jack or the like, it is
only necessary to press down upon the button
48 overcoming tension of spring 47 and thereby
opening the ball valve 8. With said valve open,
the fluid, which has been pumped into the lift
mechanism, is released back to the reservoir. It
is to be understood that the pipe 38 connects with
a suitable hydraulic cylinder mechanically con-
nected with the lift mechanism as is well under-

stood, and as disclosed in the above-mentioned 7

copending application.

From the foregoing it will be observed that
through an arrangement of the ram with its re-
lated ports and reduced portion, a primary cham-
ber: having substantially twice the capacity of
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a secondary chamber provides a double acting
pump, one charge of fluid being forced to the
lift when the plunger is moved in one direction
and a similar charge of fluid being forced there-
to when the plunger is moved in the opposite
direction., Due to the fact that the pressure on
the large area at the bottom of the ram is fifty
percent counterbalanced by the pressure per unit
area of the shoulder defining chamber - 25, the
pressure per square inch in said chambers is al-
ways the same, whereby the push and pull pres-
sures required of the operator in manipulating
the pump handle 35 are equalized. It will also
be observed that through a simple arrangement
of the valve 40 controlled by the lever and man-
ually actuated button 48, a dual purpose arrange-
ment is provided which serves both as a safety
or relief valve and a release for the hydraulic
lift.

The invention claimed is:

1. In a pump including a housing carrying a
head thereon and containing a supply of fluid,
an outlet conduit in said head through which
said fluid is pumped under pressure and a by-
pass formed in said head between said outlet
conduit and the interior of said housing, the
combination therewith of a valve in said by-
pass, a plunger for retaining said valve closed
when moved to one position and permitting it
to open when moved to another position, a lever
operatively connected to said plunger having one
end thereof pivotally connected with said head;
a manually actuated stem pivotally connected to
the other end of said lever extending upwardly
threugh said head, and a spring between. said
head and stem to yieldingly retain said lever and
plunger in vsalve closing position under spring
tension, whereby said lever may be manually de-
pressed against the tension of said spring to per-
mit opening of said valve for returning the fluid
under pressure to said housing.

2. In a pump including a housing for contain-
ing a supply of fluid, an outlet conduit, means for
forcing fuid from said supply through said con-
duit, and a by-pass from said outlet conduit to
said supply, the combination therewith of a pres-
sure relief valve seated in said by-pass in a direc-
tion to be opened by back pressure exerted there-
on from said outlet conduit, a lever pivotally
mounted in said pump housing having one end
portion therecf engaging said valve in a direc-
tion to move it to closed position, a manually
controlled member connected with said lever and
extending exteriorly of said housing, and a con-
trol spring interposed between said housing and
one end portion of said member for normally re-
taining said member and lever in valve closing
position under spring tension and permitting
opening of said valve upon back pressure in said
outlet conduit and upon manual force on said
member overcoming said spring tension.

3. In a pump including a housing for contain-
ing a supply of fluid, an outlet conduit, means
for forcing fluid from said supply through said
conduit, and a by-pass from said outlet conduit
to said supply, the combination therewith of a
valve seat in said by-pass, a relief valve movable
into and out of seating and closing engagement
with said valve seat, said valve being movable
from said seat to open position in the direction
of back pressure in said outlet conduit, a lever
pivotally mounted within said pump housing en-
gaging said valve in a direction to move it to
closed position on said seat, a spring operably

-connected with said lever and housing to bias said
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lever in said valve closing direetion, and s manu-
ally actuated member extending through said
housing into engagement with said lever for
manually moving said lever against the tension
of said spring in a direction to permit said valve g
to open.

DAVID C. WALMSLEY.
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