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Patented Mar. 16, 1954 2,672,014 

UNITED STATES PATENT OFFICE 

Applicatión Jilly, 16, 1951, serial No. 236,963 
Clairis (CI: 60-52) 

1. 
This invention relates to a hand operated pis 

ton pump, and in particular to a ptimp of that 
type for operating hydraulic equipment, such as 
hydraulic lifts for dump trucks or farm ma 
Chinery. - - - - - - - - - - . . . . . . . . 

An object of this invention is to provide a novel 
pump having a closed cycle of operation wherein 
the fluid discharged under pressure during one 
step in the operating cycle is drawn backinto the 
pump during a later step in the operating cycle. 
A further object of this invention is to provide 

a lever-actuated piston pump in which comple: 
tion of the lever movement for retracting the 
piston draws back into the pump reservoir the 
fluid which was discharged in the preceding 
power stroke of the piston 
A still further object of this ifiverition is to 

provide a lever-actuated piston pum 

Other and further objects and advantages 
the invention will be apparent from the follow 
ing description of as preferred embodimer 
thereof. 

In the drawings: - . . . . . . 
Figure 1 is a perspective view of the pump a 

cording to one embodiment of the present inven 
tion. 

Fig. 2 is a vertical 'sectional view of the pitri 
of Fig. 1. . . . . - 

Fig. 3 is a fragmentary sectional view of:a::sec: 
ond embodiment of the pump which incorporates 
a different lever arrangement for operating the 
pUImp. 

Fig. 4 is a fragmentary sectional view of the: 
first form of the invention, showing: the pitteep 
parts when the pump pistonis retracted'. 

Fig. 5 is a section similar to:Fig. 4 and show:- 45 
ing the positions of the pump. parts:at the:"con 
pletion of the power stroke of thespistora... . . . 

Fig. 6 is a section similarito Figs: 4 and 5.Show 
ing the operation of the pump; when the handle: 
is actuated beyond the fully retracted position, 50. 
of the piston. . •'. . -- - 

In the forms of the: invention: shown if...Figs, 
1 and 2, the pump includes an oil reservoir; if and 
a pump cylinder 2 mounted below:the reservoir, 
The pump cylinder, is adapted to communicate - 

0. 

5 
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35 

2 
with the oil reservoir through an intermediate 
chamber 3 and downwardly extending aligned 
conduits 4, 5 normally closed by a spring 
pressed ball valve 6. Within the pump cylinder 
f2 there is provided a pump piston 7 carried on 
a reciprocable stem 8 which passes through a 
stuffing box 9 at the rear of the pump cylinder. 
A pair of spaced parallel links 20, 21 are piv 
otally connected at cross pin 22 to the stem 8 
beyond the pump casing. An upwardly extend 
ing handle 23 is pivotally connected at crosspin 
24 to the links 20, 21. 

ibove the pump cylinder there is provided a 
reciprocable plunger 25 which extends rear 
wardly beyond the pump casing, and which car 
ries at its rear end an enlarged bifurcated mem 
ber 26 which provides a transverse shoulder 21 
at its forward end. A coil spring 28 is interposed 
between the plunger shoulder 27 and a boss 29 
formed on the pump casing to normally urge 
plunger 25 to its retracted position. A trans 
verse pin 30 is attached to plunger 25 to limit 
rearward movement thereof by engaging the in 
terior of the casing adjacent the aperture 
through which plunger 25 extends. Handle 23. 
extends between the furcations of member 26 
and is pivotally connected thereto by means of a 
cross pin 3 extending between the furcations. 
Normally cross pin 3 forms the fulcrum about 
which handle 23 is adapted to swing. 
Aligned with the plunger 25 there is provided 

an interior boss formation 32 of the pump casing 
through which extends a cylindrical bore 33. A 
frusto-conical seat 34 is formed at the forward 
end of bore 33 and forms a valve seat for release 
poppet valve member 35, which is of comple 
mentary conical shape to normally abut snugly 
against the seat 34. A rearwardly extending 
stem 36 is connected to valve member 35 and is 
loosely received within the bore 33 to permit the 

0 passage of oil therethrough. Stem 36 is inter 
posed in the path of movement of plunger 25 
when the latter is actuated to its extreme for 
ward position. 

Extending forwardly of the pump cylinder 2. 
and communicating therewith is a horizontal 
conduit 37 which intersects the vertical conduit 
f5. A spring pressed ball valve 38 is positioned 
to normally close the forward end of conduit, 37. 
Beyond the forward end of conduit 3 there is 
provided another horizontal conduit 39 which in 
tersects conduit 3 at the seat for ball valve'38. 
At its other end conduit (39 is closed by a suitable 
closure member: extending through the casing 
aperture 40: 
A vertical-conduit 4 ; closed at its lower end, 
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intersects conduit 39 and extends upwardly there 
from to intersect the horizontal conduit (32 ex 
tending in alignment with bore 33 at the other 
side of valve member 35. A discharge port 43 
in the pressure line is formed in a boss member 
44 at the forward side of the pump casing. A 
check valve 45 is normally urged by the pres 
Sure in the discharge line to a position where 
it is seated against a shoulder 4S formed at the 
intersection of discharge port 43 and the con 
duit 42 to block communication therebetween. 
In the operation of the device, the oil reservoir 
is filled to a desired level through the hole 

47 formed in the top thereof. After insertion 
of the closure member 48 into hole 4 the pump 
is ready to function under the actuation of han 
dle 23. 
To fill the pump cylinder 2 with oil the han 

dle is moved angularly about its normal fulcrum 
3 toward the pump casing to retract piston E. : 
The retraction of piston creates a pressure 
differential between the oil reservoir and cylin 
der 2 sufficient to overcome the spring bias on 
ball valve 8 and open the latter. Oil flows down 
wardly through conduit 5 to fill the pump cylin 
der 2 in front of piston . 
To discharge the oil from cylinder 2 the han 

dle is moved angularly about its fulcrun in the 
opposite direction, away from the punp casing. 
Through its pivotal linkage with the handle the 
piston is pushed forwardly to expel the oil 
from the cylinder. The resulting oil pressure 
behind ball valve 33 opens the latter against the 
action of its normal Spring bias. The oil then 
rises up through conduit is and opens check : 
valve 45 to flow therebeyond to the discharge port 
43 in the pressure line. During this action ball 
valve 6 is seated by its spring bias and by the 
oil pressure from the forward movement ci pis 
ton to close conduit, 5. In like inharner re 
lease poppet valve 35 is also seated during this 
action. 
After completion of the forward movement of 

piston 7, the handle is again moved toward the 
pump casing to retract the piston and ireill the 
cylinder 2. In order to relieve the oil pressure 
on the operating cylinder connected to the out 
let of discharge port 43, the poppet valve 35 
is opened after the piston has been fully re 
tracted. After the retracted piston is abuts 
against the stuffing box 9 the malnual nove 
ment of handle 23 toward the pump casing is 
continued. As a result of this further angu 
lar movement of the handle, the coil spring 28 
is compressed and plunger 25 is pushed for 
Wardly to engage Stern 36 and unseat wave 
member 35, which in turn pushes open check 
valve 45. During this further angular love 
ment of handle 23, the pin 24 becomes the full 
crum about which it moves angularly and its 
normal fulcrum pin 3 is pushed forwardly in 
unison with plunger 25. The opening of re 
lease valve 35 and check valve 5 permits oil 
under pressure to flow back through discharge 
port 43, conduit 42, and bore 33 into the inter 
mediate chamber 3 communicating with the oil 
reservoir. Thus, it will be seen that there is 
provided a Sealed System in which the oil dis 
charged by the pump during forward movement 
of the pump piston is returned to the oil reservoir 
in response to completion of the handle move 
ment for retracting the pump piston. 
In the form of the invention shown in Fig. 3 

the internal valve and conduit arrangement is 
the same as in the form shown in Fig. 2. How 
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4. 
ever, the lever arrangement for operating the 
pump piston and the plunger for opening the re 
lease poppet Valve is different. 
As shown in the drawiing, a bifurcated rhein 

ber 2S is rigidly secured to the rear end of pis 
ton stem 8. A cross pin 50 on the member 49 
forms a pivotal connection for handle 23 to the 
piston Stem. 

Plunger 25 extends rearwardly through the 
pump casing and is attached at its rear end to an 
enlarged member 5 which provides a shoulder 
52 at its forward end. Coil spring 28 is under 
compression between shoulder 53 and casing boss 
29 to normally bias plunger 25 to its retracted 
position. Adjacent its rear end member 5 car 
ries a cross pin 53. A pair of spaced parallel 
links 54 are connected at One end to the cross 
pin 53 and at their other ends are coninected to 
the handle 23 through a cross pin 35. Normally 
cross pin 53 forms the fulcrum about which 
handle 23 SWings through its linkage therewith 
by links 56. 

in the operation of this form of the inven 
tion, to draw oil into the pump cylinder the 
handle 23 is moved angularly about cross pin 53 
toward the pump casing to retract the pump 
piston. 
To discharge the oil fron the punip cylinder 

the handle 23 is noved aingularly about cross pin 
3 in a direction away from the pump casing 

to push the pui Yinp piston forwardly Within the 
pump cylinder. 

Next, the handle 23 is again moved angularly 
about cross pin 53 in a direction toward the pump 
casing to again retract the pump piston and draw 
oil into the pump cylinder to be discharged in 
the next forward movement of the pump piston. 
To open the release poppet valve the handle 
movement toward the pump casing is continued 
until the plunger 25 is pushed forwardly, against 
the urging of coil spring 28, to unseat the re 
lease poppet valve in the manner described in 
connection with Fig. 2. This action occurs after 
the pump piston has been fully retracted, and 
during this action the fulcrum about which han 
dle 23 swings is the cross pin 59, by which the 
handle is pivotally connected to the piston stem. 
The cross pin 53, which normally is the fulcrum 
about which the hindle Swings, is pushed for 
wardly in unison with the plunger 25 during this 
continued movement of the handle toward the 
pump casing to open the release poppet valve. 
While there have been described preferred 

embodiments of the present invention it is to be 
understood that variations and modifications of 
the described forms may be resorted to without 
departing from the spirit and scope of the in 
vention. 
I claim: 
1. A pump comprising a pump cylinder, a pis 

tOn reciprocable within said cylinder, a reservoir 
containing pump fluid, means responsive to re 
traction of Said piston for effecting communica 
tion between said reservoir and said pump cylin 
der to fill the latter with fluid forward of the pis 
ton, said piston being operative upon forward 
movement to expel fluid from said pump cylin 
der into a discharge line, valve means normally 
blocking communication between said discharge 
line and said reservoir, a reciprocable plunger 
normally biased away from engagement With 
Said valve means, and a lever pivotally connect 
ed intermediate its ends to said plunger and at 
One end pivotally linked with said pump piston, 
Said lever being operative upon angular move 



R678,014 
5. 

ment in one direction about its connection to said 
plunger to move said piston forward within said 
pump cylinder to expel fluid therefrom into said 
discharge line, said lever being operative upon 
angular movement in the opposite direction about 
its connection to said plunger to retract said pis 
ton, said lever being operative after full retrac 
tion of said piston and upon continued angular 
movement in said opposite direction to pivot 
about its connection to said piston and to move 
said plunger into engagement with said valve 
means to open the latter and permit fluid from 
said discharge line to return to said reservoir. 

2. A pump comprising a pump cylinder, a pis 
ton reciprocable within said cylinder, a reservoir 
containing pump fluid, means effecting com 
munication between said reservoir and said 
pump cylinder during retraction of the piston 
to fill the latter with fluid forward of the piston, 
a discharge line adapted to communicate with 
the pump cylinder forward of the piston, a check 
valve normally blocking communication be 
tween the pump cylinder and Said discharge line 
and operative to open upon forward movement of 
the piston to pass fluid from the pump cylinder 
to said discharge line, a passage effecting con 
munication between said discharge line and Said 
reservoir and connected to said discharge line 
after said check valve, valve means in said pas 
sage normally blocking communication between 
said discharge line and said reservoir, movable 
piston-operating means operatively connected to 
said piston for reciprocating the piston, said pis 
ton-operating means being operative when moved 
in one direction to move the piston forward in 
said pump cylinder to effect opening of Said 
check valve and to expel fluid from the pump 
cylinder to said discharge line, said piston-op 
erating means being operative when moved in 
the opposite direction to retract the piston to 
effect closing of said check valve and to draw 
fluid from said reservoir into the pump cylin 
der, means for limiting retracting movement of 
said piston beyond a predetermined position, and 
means actuated by said piston-operating means 
in response to engagement of Said piston with 
said limiting means and upon continued move 
ment of said operating means in the same di 
rection after retraction of the piston to Said pre 
determined position to effect opening of Said 
valve means between said discharge line and said 
reservoir for the return of fluid from Said dis 
charge line to said reservoir while said check 
valve is closed. 

3. The pump of claim 2, wherein said piston 
operating means includes a lever connected to 
the piston and movable in opposite directions to 
effect movement of the piston, and wherein there 
is additionally provided a reciprocable plunger 
pivotally linked with said lever and movable 
thereby to engage and open said valve means 
upon said continued movement of the lever after 
retraction of the piston. 

4. A pump comprising a pump cylinder, a pis 
ton reciprocable within said pump cylinder, a 
reservoir containing pump fluid, means effecting 
communication between said reservoir and Said 
pump cylinder during retraction of the piston to 
fill the pump cylinder with fluid forward of the 
piston, a discharge line adapted to communicate 
with the pump cylinder forward of the piston, a 
check valve normally blocking communication 
between the pump cylinder and said discharge 
line and operative to open upon forward move 
ment of the piston to pass fluid from the pump 
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6. 
cylinder to said discharge line, a passage effects 
ing communication between said discharge line 
and said reservoir and connected to said dis 
charge line after said check valve, valve means 
in said passage normally blocking communica 
tion between said discharge line and said res 
ervoir, a reciprocatory plunger normally biased 
away from engagement with said valve means 
and mounted for movement toward said valve 
means to engage and open said valve means for 
effecting communication between said discharge 
line and said reservoir, and a lever pivotally 
linked intermediate its ends to said plunger and 
at one end pivotally linked with said piston, said 
lever upon angular movement in one direction 
about its connection with said plunger moving 
Said piston forward in the pump cylinder to ef 
fect opening of said check valve and to expel 
fluid from the pump cylinder to said discharge 
line, Said lever upon angular movement in the 
opposite direction about its connection to said 
plunger retracting said piston and effecting, clos 
ing of said check valve, said lever after full re 
traction of said piston and upon continued an 
gular movement in said opposite direction pivot 
ing about its connection to said piston and mov 
ing said plunger into engagement with said valve 
means to open the latter and permit the return 
of fluid from said discharge line to said reservoir 
while said check valve remains closed and while 
said piston is retracted. 

5. A pump comprising a pump cylinder, a pis 
ton reciprocable within said cylinder, a reservoir 
containing pump fluid, means effecting communi 
cation between said reservoir and said pump cyl 
inder during retraction of said piston, to fill the 
pump cylinder with fluid forward of the piston, 
a discharge line, adapted to communicate with 
the pump cylinder forward of the piston, a check 
valve normally blocking, communication between 
the pump cylinder and said discharge line and 
operative to open upon forward movement of the 
piston to pass fluid from the pump cylinder to 
Said discharge line, a passage effecting communi 
cation between said discharge line and said reser 
voir and connected to said discharge line after 
said check valve, valve means in said passage nor 
nally blocking connmunication between Said dis 
charge line and Said reservoir, movable piston 
operating means operatively connected to said 
piston for reciprocating the piston, Said piston 
Operating means being operative When moved in 
one direction to move the piston forward in said 
pump cylinder to effect opening of said check 
valve and to expel fiuid from the pump cylinder 
to said discharge line and operative when moved 
in another direction to retract the piston to effect 
closing of said check valve and to draw fluid from 
said reservoir into the pump cylinder, means for 
limiting retracting movement of Said piston be 
yond a predetermined position, and means actu 
ated by said piston-operating means in response 
to engagement of said piston with Said limiting 
means and upon continued movement of Said pis 
ton-operating means in said other direction after 
retraction of the piston to said predetermined 
position to open said valve means between said 
discharge line and said reservoir for the return 
of fluid from said discharge line to said reservoir 
while said check valve is closed. 

6. A pump comprising a pump cylinder, a pis 
ton reciprocable Within said pump cylinder, a 
discharge line connected to receive fluid expelled 
from said pump cylinder, a reservoir containing 
pump fluid, means effecting communication be 
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tween said reservoir and said pump cylinder dur 
ing retraction of said piston to fill said pump cyl 
inder forward of the piston, movable piston-oper 
ating means connected with said piston for recip 
rocating the piston in the pump cylinder, said 
piston-operating means upon movement in one 
direction moving the piston forward in said pump 
cylinder to expel fluid from the pump cylinder 
into said discharge line, said piston-operating 
means upon movement in another direction re 
tracting the piston to fill the pump cylinder from 
the reservoir, means for limiting retracting move 
ment of said piston beyond a predetermined posi 
tion, and means actuated by said piston-operat 
ing means in response to engagement of said pis 
ton with said limiting means and upon continued 
movement of said piston-operating means in said 
other direction after retraction of the piston to 
said predetermined position to effect communi 
cation between said discharge line and said reser 
voir for the return of fluid from said discharge 
line to said reservoir while the piston is retracted. 

7. A pump comprising a pump cylinder, a pis 
ton reciprocable within said cylinder, a reservoir 
containing pump fluid, means effecting communi 
cation between said reservoir and said pump cyl 
inder during retraction of the piston to fill the 
cylinder with fluid forward of the piston, a dis 
charge line communicating with the pump cyl 
inder forward of the piston, a first check valve 
normally blocking communication beneath the 
pump cylinder and said discharge line and oper 
ative to open upon forward movement of the 
piston to pass fluid from the pump cylinder to said . . 
discharge line, a paSSage effecting communication 
between said discharge line and said reservoir, 
valve means in said passage normally blocking 
communication between said discharge line and 
said reservoir, a discharge conduit communi 
cating with Said discharge line, a Second check 

Valve normally blocking communication between 
said discharge conduit, and said discharge line 
and operative to open upon forward movement of 
Said piston to discharge fluid from the pump cyl 

5 inder, and movable piston-operating means op 
eratively connected to said piston for reciprocat 
ing the piston, said piston-operating means being 
operative when moved in one direction to move 

... the piston forward in said pump cylinder to effect 
10 opening of said first check valve and to expel 

fluid from the pump cylinder to the discharge line, 
said piston-operating means being operative when 
moved in the opposite direction to retract the pis 

... ton to effect closing of said check valve and to 
15 draw fluid from the reservoir into the pump cyl 

inder and being operative upon continued move 
ment in the same direction after retraction of 
the piston to effect opening of said valve means 
and said second check valve for the return of 

20 fluid from the discharge conduit to said reservoir 
while the first check valve is closed. 

DONALD L. YARGER. 
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