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ABSTRACT OF THE DISCLOSURE 

A pump having a double-acting piston for delivering a 
working medium such as gas or liquid during reciprocal 
relative movement between the pump cylinder and piston. 
The double-acting piston is loosely ?tted wthin a cylinder 
and is selectively sealed thereagainst depending on direc 
tion of relative movement of the piston with respect to 
the cylinder to effect a pumping action through the cylin 
der from either side of the piston. 

SUMMARY OF THE INVENTION 

Known types of double~acting pumps usually include a 
piston which is reciprocal to a cylinder sealed at both 
ends and through which one end wall projects a piston 
rod. The cylinder is divided by the piston into two cham 
bers which serve alternately as pumping chambers. In 
order to facilitate the operation of this arrangement a 
valve is provided which alternately opens the connection 
between the chamber which is serving as the pumping 
chamber as well as the pump outlet. This valve arrange 
ment is complicated and highly expensive and di?icult 
to manufacture and maintain. 
The object of the present invention is to provide a 

double acting piston pump which is simple and inexpen 
sive to manufacture, reliable in function and which can 
be used for pumping either liquids or gas. 

This object is achieved by means of the present inven~ 
tion which is mainly characterized by the arrangement 
and construction of a piston which resides within a cylin 
der with the piston having a relatively wide clearance be 
tween its periphery and the inner wall of the cylinder. The 
piston includes a self-contained valve means comprising a 
sealing ring that is selectively positioned into sealing con 
tact with the inner wall of the cylinder and moves rela 
tively within an annular peripheral groove provided by the 
piston to open communication with either one of the 
pumping chambers de?ned thereby. 

GENERAL DESCRIPTION 

The invention will best be understood by reference to 
the accompanying drawings in which there is shown the 
preferred form of construction. 
FIG. 1 shows a side elevational detailed view of the 

double acting pump of this invention; 
FIG. 2 is a fragmentary detailed sectional view of a 

modi?ed piston valve as can be associated within the 
present invention; and 

FIG. 3 is a fragmentary detailed section view of a modi 
?ed valve sealing means. 
FIG. 1 illustrates a double-acting pump which consists 

of a cylinder 1 which is capable of reciprocating move 
ment over a stationary piston 2. One end 3 of the cylinder 
1 is provided with a handle 4 which facilitates the moving 
of the cylinder 1 over the stationary piston 2. The oppo 
site end wall 5 of the cylinder is provided with a center 
opening 5' through which a hollow piston rod 6 projects. 
The piston rod 6 is mounted between and has its opposite 
ends closed by the piston 2 and a support plate 7, the latter 
providing an outlet 7', which has open communication 
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with a hose 8 through which the working medium of the 
pump is exhausted. 

The cylinder 1 is divided by the piston 2 into two pump 
ing chambers 9 and 10 which can be alternately placed 
in communication with the piston rod 6. To accomplish 
the above function the diameter of the piston 2 is less 
than the inner diameter of cylinder 1 so that there is a 
clearance formed between the circumferential edge of the 
piston 2 and the inner wall of the cylinder 1. 
Formed in the vertical peripheral edge surface of the 

piston 2 is an annular groove 12 into which is positioned 
a sealing ring 13. This sealing ring 13 has a diameter less 
than the area between the side walls of the groove 12 so 
that it has a limited vertical movement therein. Also 
formed in the piston 2 are a plurality of passages 11 which 
extend between the annular groove 12 and intake ports 11' 
formed in the upper end of the piston 2. 

Each of the pumping chambers 9 and 10 are provided 
with suction openings 14 and 17 provided with valve 
arrangements 15 and 18, respectively. As shown in FIG. 
1 the lower pumping chamber 9 has provided in the end 
wall 5 of the cylinder 1 a number of apertures 14 which 
serve as suction openings disposed about the piston rod 
6. Circumferentially extending about the piston rod 6 
is an inner annular wall 16' which supports a retaining 
member 16 in a spaced relation to the end wall 5 of the 
cylinder 1. Between the end wall 5 and the retainer mem 
ber 16 and de?ned by the annular wall 16’ is a chamber 
15’ which houses a sealing ring 15 frictionally mounted on 
the piston rod 6. 
The top wall of the cylinder 1 is provided with a plu 

rality of suction holes 17 which have open communica 
tion with the upper pumping chamber 10. The top Wall 
of cylinder 1 also provides a ring 18' extending circum 
ferentially about a mounting stud 17’ upon which is ?x 
edly secured a ?exible diaphragm 18 that normally closes 
the suction holes 17. 

In the position shown in FIG. 1 the cylinder 1 has 
commenced its vertical movement caused by moving the 
cylinder 1 away from the support plate 7. Because of the 
friction between the piston rod 6 and the sealing ring 15, 
such ring 15 will have been moved downwardly through 
the chamber 15’ against the bottom wall 5 so as to seal the 
apertures 14 formed therein to prevent the acting medium 
within the pumping chamber 9 from escaping there 
through. It should also be noted that the pressure created 
within the reducing pumping chamber 9 will assist in 
pressing the ring 15 downward upon the wall 5 to seal the 
openings 14 formed therein. 
By the upward movement of the cylinder 1 the sealing 

ring 13 vwhich exerts frictional pressure against the inner 
wall of the cylinder 1 will be caused to move into abut 
ment with the upper inner wall surface of the groove 12 
so as to effect a seal between that portion of the annular 
groove 12 and the inner wall of the cylinder 1. This move 
ment of the sealing ring 13 within the annular groove 12 
provides a gap between the sealing ring 13 and the lower 
wall surface of the groove 12 and opens communication 
between the pumping chamber 9 and the passages 11 
formed in the piston 2. Thus as the cylinder 1 is caused to 
move vertically as seen in FIG. 1 the medium in the 
pumping chamber 9 is forced through the passages 11 and 
into the hollow piston rod 6 and into the hose 8 for ex 
haust through the nozzle 19. 
During the upward movement of cylinder 1 relative 

to the piston 2 the vacuum created in the enlarging pump 
ing chamber 10 will cause the ?exible diaphragm 18 to 
flex inwardly and expose the openings 17 formed in the 
top wall 4 to admit air therethrough into the chamber 10. 
Upon downward movement of the cylinder 1 the seal 

ing ring 13 will ‘be caused to move in abutment with the 
lower wall surface of the groove 12 and thus expose the 
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passages 11 to the pumping chamber 10 forcing the 
medium therein out of the pump. The back pressure 
created by this movement of the cylinder 1 will effectuate 
the sealing of the ?exible diaphragm 18 on the openings 17 
to close the same to prevent the escapement of the medium 
therethrough. The downward movement of the cylinder 1 
will cause the sealing ring 15 to move into abutment with 
the retainer 16 opening communication with the openings 
14 formed in the bottom wall 5 of the cylinder 1 to admit 
air into the enlarging pumping chamber 9. 
FIG. 2 illustrates a modi?ed embodiment of the valve 

arrangement in the piston 2 which alternately connects the 
pumping chambers 9 and 10 with the hollow piston rod 
6. Passing from each of the pumping chambers 9 and 10 
to the interior of the piston rod 6 are passages 20 and 21, 
respectively. The mouths of the passages 20 and 21 are 
suitably situated opposite each other in the side wall of 
the piston rod 6. Located within the upper end of the pis 
ton rod 6 is a bell-shaped valve member 22 which lies 
against the inner wall of piston rod 6 and covers the 
mouths of the passages 20 and 21. 
When using the pump as shown in FIG. 2 the medium 

pressure in one or the other passage 20 and 21 (depend 
ing on relative direction of movement between cylinder 
1 and piston 2) will increase and de?ect the wall of the 
valve member 22 away from one of the passages allowing 
the medium to flow into the hollow piston 6. Thus upward 
movement of cylinder 1 as viewed in FIG. 2 would effect 
opening passage 20 while ‘downward movement of the 
cylinder 1 would open passage 21. 

In FIG. 3 the piston 2 as shown is provided with a seal 
ing ring 23 which is substantially U-shaped in cross-section 
with the open portion thereof turned in toward the base 
of the annular groove 12. The U-shaped sealing ring 23 
?ts within the groove 12 without any appreciable pres 
sure ‘against the upper and lower walls thereof, and the 
edges of the sealing ring 23 are free to be de?ected away 
by the pressure prevailing in either one of the pumping 
chambers 9 and 10 to permit the medium to pass about 
the sealing ring 23 and ?ow into the passages 11 and out 
of the piston rod 6. 
The above description has been made with respect to an 

air pump, but it should be understood that the invention 
so described can be applied to a pump intended for other 
gases as well as for liquids without departing from the 
scope of the present invention. 
While I have illustrated and described the preferred 

form of construction for carrying my invention into effect, 
this is capable of variation and modi?cation without de 
parting from the spirit of the invention. I, therefore, do 
not wish to be limitedto the precise details of construction 
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set forth, but desire to avail myself of such variations and 
modi?cations as come within the scope of the appended 
claims. 

Having thus described our invention, what we claim as 
new and desire to protect by Letters Patent is: 

1. A double-acting piston pump for a gas or liquid 
medium including a hollow cylinder and a piston therein 
dividing the cylinder into two pumping chambers with the 
cylinder and piston movable ‘relative to each other to 
change the volume of the pumping chambers wherein the 
improvement comprises: 

(a) a hollow piston rod closed at one end ‘by the piston; 
(b) passages formed through said piston providing 
open communication with said hollow piston rod and 
the pumping chambers; 

(c) valve means carried by said piston for selectively 
sealing one oi the pumping chambers against open 
communication with the hollow piston rod while 
simultaneously permitting open communication with 
the other pumping chamber; and 

(d) said valve means comprises a ?exible bell-shaped 
gasket which normally closes the passages formed 
in said piston with a portion of the bell-shaped gasket 
being de?ected away from one of the passages by the 
increasing exhaust pressure of the medium in one 
of the pumping chambers as said cylinder is moved 
relative to said piston. 

2. The pump of claim 1 further de?ned by having pres 
sure responsive valve members at opposite ends of the 
hollow cylinder for admitting the medium into one or the 
other pumping chambers in response to the directional 
movement of the cylinder with respect to the piston. 
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