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This invention relates to hand pumps of the 

type used as emergency pumps for hydraulic sys 
tems, especially in aircraft. 
More particularly the present invention relates 

to the construction of the piston of such pumps 
and has for its primary object the provision of a 
piston assembly which is constructed and ar 
ranged to serve as a valve and makes it unneces 
Sary to employ the separate check Valve assembly 
usually provided on or in the pistons of pumps of 
the character described, as well as reduces the 
number of parts, the manufacturing costs and 
the Weight of the pump, compared to pumps as 
heretofore made. 
Another object of my invention is to provide 

a hand pump such as described in which the 
piston is slidable on the piston rod and the rod 
is provided with passages such that the piston 
Will act as a most efficient pump valve controlling 
the flow through said passages, without the use 
of springs or parts other than the rod and piston 
themselves, thus increasing the efficiency of the 
pump compared to pumps requiring separate 
check Valve assemblies including valve members, 
Valve Seat members and valve seating springs. 
With the foregoing objects in view, together 

With Such other objects and advantages as may 
Subsequently appear, the invention resides in the 
parts and in the combination, construction and 
arrangement of parts hereinafter described and 
claimed, and illustrated by Way of example in the 
accompanying drawing, in which: , 

Fig. 1 is a fragmentary side elevation of a hand 
pump in which the present invention is embodied; 

Fig. 2 is an enlarged fragmentary longitudinal 
Sectional View of the pump hereof ShoWing the 
position and Valve action of the piston during the 
discharge stroke thereof; 

Fig. 3 is a sectional view corresponding to Fig. 
2 showing the position and valve action of the 
piston on the intake stroke thereof, there being 
shown a conventional form of intake check valve 
instead of the check valve shown in Fig. 2; 

Fig. 4 is a croSS Sectional view taken on the 
line 4-4 of Fig. 3. 
As shown in the accompanying drawing one 

embodiment of my improved pump includes a 
cylinder 5 having an intake port 6 at one end, a 
discharge port 7 at its other end and an intake 
check valve assembly 8 associated with said in 
take port. 

Slidable through a stuffing box 9 is a piston rod 
0 carrying a piston head of special construc 

tion and arrangement. This rod is connected by 
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means of a link 2 with a lever 3 fulcrumed as at 

f4 on a bracket 5 carried by the cylinder 5 so 
-that upon manipulation of the lever the rod and 
-piston will reciprocate in the cylinder. 

In accordance with my invention the piston 
assembly is constructed and arranged to Serve as 
a check valve responsive to reciprocation of the 
piston assembly. As here shown this assembly 
is provided With a circular series of by-pass 
grooves or paSSages 6 extending axially of and 
in one end portion of the rod, and the piston head 
is slidable relative to the rod. So as to control the 
flow of fluid through Said paSSages or grooves. 
This grooved end portion of the piston rod is re 
duced and provides a shoulder ... to limit the 
travel of the piston head in one direction as 
shown in Fig. 2. When the piston head abuts the 
shoulder as on the Stroke of the piston in One 
direction (see arrows in Fig. 2), the intake ends 
8 and the discharge ends 9 of the grooves or 
passages 6 remain open for the free flow of fluid 
through the passages, between the piston head 
and piston rod as shown in Fig. 2. In this con 
nection it is seen that the passages 5 are of 
greater length than the piston and that the dis 
charge ends 9 extend through the shoulder 
So as to remain open when the piston head abuts 
Said shoulder. 
On the Stroke of the piston head in the other 

direction (toward the discharge port as per the 
arrow in Fig. 3), said head slides into abutting 
relation to a Washer-like stop ring 20 held on the 
reduced extremity 2 of said rod by a Snap ring 
22, as shown in Fig. 3. In this position the piston 
head closes the intake ends 3 of the grooves or 
passages 6 thus preventing flow of fiuid past 
the piston head, whereupon the check assembly 
8 opens for intaking of fluid. 
As here shown the piston is in the form of 

a one-piece annulus having its axial diameter 
less than its diameter and has a sliding fit on 
the-rod . . and against the wall of the cylinder 5, 
there being a ring groove 23 in the piston con 
taining an elastic sealing ring 24 which prevents 
leakage between the cylinder wall and the piston. 
A similar sealing ring 25 is carried on the rod 9 
between the intake ends 8 of the passages 6 
and the stop ring 20, so as to form a seal between 
the piston and rod when the piston is in position 
to close the intake ends 8 of the grooves 6 thus 
preventing leakage between the piston and rod 
When the latter are moved in the direction of the 
arrow shown in Fig. 3. 

It is now apparent that by the simple expedient 
of slidably mounting the piston on the rod to 
and forming the simple grooves 6 in the rod, a 

  



2 
most efficient pump valve is provided to control 
the pump action without necessitating the use of 
parts separate from the rod and piston, thereby 
greatly simplifying the construction of the pump 
and materially reducing its weight as well as its 
production cost. 
As shown in Fig. 2 the check valve assembly 

8 includes a sleeve 27 socketed in one end of 
the cylinder 5 with its upper end registering 
with the intake port 6 and Supporting a valve 
seat member 28 for an inwardly opening ball 
valve 29 urged outwardly against its seat by a 
spring 30 mounted in said sleeve. This assembly 
is held in place by a snap ring 3f. The sleeve has 
a port 32 opening into the bore of cylinder 5. 
This check valve assembly requires but little 

10 

2,396,878 
rod and affording the passage of fluid there 
through from the intake port to the discharge 
port, means for reciprocating Said rod, an an 
nular piston head Surrounding Said rod and 
slidable therealong, said piston head being of 
less length than said passages and its axial 
dimension being less than its diameter, a stop 
shoulder on said rod for limiting the sliding of 
the head to a position in which the head closes 
said passages to prevent flow of fluid there 
through, and a sealing ring mounted on Said 
rod to form a fluid-tight seal between said rod 

machining for its adaptation to the pump and 
may be more desirable in some instances than 
the conventional type of check valve assembly 
shown in Fig. 3 wherein the cylinder is formed 
to retain the spring 33 and ball check 34 which 
latter seats outwardly against the inner end of a 
screwed in fitting 35. 
The intake valve assembly as shown in Fig. 2 

and the Wall structure of the intake end of the 
cylinder as shown in Fig. 3 act as stop to limit 
the stroke of the piston assembly in One direc 
tion whereas a stop ring 35 on the piston rod 
strikes the stuffing box 9 to limit the stroke in 
the other direction. 
While the piston-waive unit hereof is here 

shown as embodied in a pump it is to be under 
stood that such a unit may be used in any other 
mechanism or device where, the Valve action as 
herein provided is desired in connection. With a 
piston-like member and a piston rod member. 
While I have shown and described specific en 

bodiments of my invention, I do not limit my 
self to the exact details of construction Set forth, 
and the invention embraces such changes, modi 
fications and equivalents of the parts and their 
formation and arrangement as conne within th 
purview of the appended claim.S. w 
I claim: - 
1. In a hand pump, a cylinder having an in 

take port and a discharge port, an in Wardly 
opening check valve controlling Said intake port, 
a piston assembly in Said cylinder having a pas 
sage for establishing communication between 
said ports and including a piston rod and an 
annular piston head slidable around said rod 
into and out of positions for opening and clos 
ing said passage, operating means for reciprocat 
ing said piston assembly, and a Sealing means 
on said rod to prevent leakage between the rod 
and the inner periphery of the piston head when 
the piston closes Said passage. 

2. In a hand pump, a cylinder having an in 
take port and a discharge port, a check valve 
controlling said intake port, a piston rod in Said 
cylinder having a plurality of groove passages in 
the periphery thereof extending axially of the 
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and the surface of the inner periphery of the 
head when the latter is in position for closing 
said passages. . . 

3. In a piston-Waive unit, a piston rod having 
a fluid by-pass passage extending axially thereof 
and opening at its ends on the periphery of said 
rod, an annular piston head mounted on said 
rod for sliding movement relative thereto into 
and out of positions in which the piston head 
opens and closes said paSSage to flow of fluid 
therethrough, a stop means for limiting the rela 
tive movement of the pistOn head in One direc 
tion to a position in which the passage is closed 
at one end by the piston head to prevent flow of 
fiuid therethrough, and other stop means for 
limiting the relative movement of the piston in 
the opposite direction to a position in which the 
piston head uncovers the other ends of Said pas 
sage whereby fluid may flow therethrough, and 
a sealing ring surrounding said piston and posi 
tioned to be engaged by the inner periphery of 
said annular piston head when the latter is in 
engagement with the first recited stop means. 

4. In a piston valve unit, a piston rod having 
a grooved portion which provides a plurality of 
axially extending groove passages in its periph 
ery, said grooved portion throughout the greater 
part of its axial eXtent Occupying a diametrically 
reduced end portion of the piston, the piston 
having a Smooth or un-grooved periphery ad 
jacent the extremity of said end portion, a stop 
ring surrounding said Smooth piston portion, a 
small part of the extremity of the piston having 
a further diametrical reduction, Said stop ring 
fitting around the latter piston part and abutting 
against the annular shoulder resulting there 
from, a Snap ring Occupying a groove in Said 
piston rod and positioned to prevent said stop 
ring from moving away from said shoulder, and 
an annular piston head of less axial extent than 
Said grooved piston rod portion fitted slidably 
therearound and slidable against and away from 
said stop ring to open and close fuid flow through 
said passages, there being in the inner part of 
the grooved portion of the piston rod stop shoul 
ders produced by its diametrical reduced portion 
to limit the inward movement of Said piston 
head. 

GEORGE W. PLUMB, 


