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HIGH-PRESSURE PUMP AND CHECK-VALVE 

This invention relates generally to the ?eld of high 
pressure liquid-handling devices such as pumps and 
check valves, and relates speci?cally to a device of this 
type which is adapted to utilize a single integral 
elastomeric moulding clamped between two major 
housing parts, and is capable of use under pressures in 
excess of 3,000 p.s.i. 

BACKGROUND OF THE INVENTION 

In present-day technology, pumps and check valves 
of all kinds and constructions are in use. The great 
majority of constructions for the conventional pumps 
or check valves are intended for use only at relatively 
low pressures, generally not exceeding 100 p.s.i., and as 
a consequence the designs of the conventional pumps 
and check valves are simply not capable of withstand 
ing pressures in the higher range. A great many of the 
conventional liquid-handling devices which embody 
one~way valves utilize a number of components, such 
as springs, tubes, ball valves, pistons, trigger assem 
blies, etc. Devices of the latter type generally fail to 
function under higher pressures because ofjamming of 
the different parts. Again, many conventional devices 
include chambers and passageways which would be ex 
ploded if subjected to higher pressures. One of the most 
significant problems, however, in relation to the prior 
art is its general failure to provide, on the one hand, 
adequate valve openings to ensure a large liquid ?ow, 
and on the other hand, a suf?ciently secure seating of 
the valve member against the seat to substantial inhibit 
flow in the “back” direction. Those prior art devices 
which are capable of handling pressures in the higher 
range usually must incorporate rather small port 
openings to ensure a substantially complete seal against 
back flow. High pressure liquid handling devices con 
ventionally known often involve spherical valves, such 
as ball valves because, (a) being spherical, the ball 
valves can be permitted to seat in any orientation 
(since all are the same), and (b) the sphericity, of the 
valve permits it to withstand radial crushing pressure 
from a high-pressure medium. Serious disadvantages, 
however, derive from the use of ball valves in high 
pressure applications. One of these relates to the very 
fact that the ball valve is “free" and not tied down at 
any point. Under heavy pressures and rapid movement, 
the ball valve often bangs around inside its chamber 
with tremendous impact energy, leading to the possible 
interior destruction of the device. Another disad 
vantage is, of course, that as a general rule the size of 
the ball valve determines the maximum size of the port 
which it seals. Because of the Law of Cubes, a doubling 
of the diameter of the port requires an eight-fold in 
crease in the volume, and thus the mass, of the ball 
valve. Hence, the mass of the ball valve goes up much 
faster than the area of the port, and this fact places an 
upper limit on the size of the port. Naturally, the 
number of ports could be multiplied, but this would in 
volve additional parts and consequently greater ex 
pense, as well as the greater liklihood of breakdown 
with a larger number of parts. 

OBJECTS OF THE INVENTION 

In view of the disadvantages of the prior art enu 
merated in the foregoing section, it is one object of this 
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2 
invention to provide a high-pressure liquid~handling 
device incorporating a one-way check-valve wherein 
the mass of the valve closure member varies only 
linearly with the area of the port it closes, rather than 
logarithmically as in the prior art. 
A further object of this invention is to provide a 

liquid-handling device for high pressure operation 
which includes a one-way check-valve of which the 
valve closure member is radially symmetrical so as to 
provide the optimum resistance to crushing pressure as 
a result of the high-pressure medium being handled. 

GENERAL DESCRIPTION OF THE INVENTION 

To achieve the above object, this invention provides 
a high-pressure liquid-handling device, comprising an 
enclosure defining an elongated chamber having an 
outlet port and an inlet port. The inlet port is a longitu 
dinal slot parallel with the elongated chamber, and 
there is a resilient substantially cylindrical elongated 
member in the chamber, the elongated member having 
a diameter large enough to resist extrusion through said 
slot but small enough to permit movement toward the 
slot to seal the same and away from the slot to open the 
same. 

By combining two such chambers, and by making 
one of them integral with a piston-and-cylinder, it is 
possible to provide a high-pressure pump which utilizes 
two one-way check valves. 

GENERAL DESCRIPTION OF THE DRAWINGS 

Three embodiments of this invention are shown in 
the accompanying drawings, in which like numerals 
denote like parts throughout the several views, and in 
which: 

FIG. la is a view from beneath of a top member 
forming part of the ?rst embodiment of this invention, 
constituting a check-valve, the view being taken at the 
line la—la in FIG. lb; 

FIG. lb is a sectional view taken at the line lb-lb in 
FIG. la; 

FIGS. 2a and 2b are a plan view and a sectional view 

respectively of an integral elastomeric molding utilized 
in the ?rst embodiment of this invention; 

FIG. 3 shows, in cross-section to a larger scale, the 
closed position of the ?rst embodiment; 

FIG. 4 is similar to FIG. 3 and shows the open posi-' 
tion of the ?rst embodiment of this invention; 

FIG. 5 is a perspective view of the integral elastomer 
ic molding utilized in the ?rst embodiment of this in 
vention; 

FIG. 6 is a cross-sectional view through the second 
embodiment of this invention, constituting a high-pres 
sure pump; 

FIG. 7 is a view from underneath of a top member 
forming part of the second embodiment of this inven 
tion; 

FIG. 8 is a perspective view of the integral elastomer 
ic molding utilized in the second embodiment of this in 
vention; and 

FIG. 9 is a plan view of an integral elastomeric mold 
ing utilized in the third embodiment of this invention. 
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PARTICULAR DESCRIPTION OF THE DRAWINGS 

FIGS. 2a and 2b show an elastomeric molding 10 in 
the form of a resilient annulus 12 having across the 
major diameter a cylindrical, elongated member 13 of 
the same cross-section as that of the annulus. In FIGS. 
1a and 1b, a ?at top surface 15 of a steel base member 
17 is joined to the flat under-surface 18 of a steel top 
member 20. The base member 17 has been provided 
with an outlet port 22 and an inlet port 23. The surface 
18 of the top member 20 is provided with an annular 
recess 25 to accommodate and compress the resilient 
annulus 12. The annulus 12, which has been shown in 
place in FIG. 1a, thus acts as a hydraulic seal against 
leakage in the manner of a conventional O ring. The 
annular recess 25 can have any appropriate cross-sec 
tion. although a rectangular or U-shaped section is 
preferable. 

FIG. 3 shows the check-valve in the closed position, 
and FIG. 4 shows the check-valve in the open position. 
Referring specifically to FIGS. 1a, 1b, 3 and 4, the top 
member 20 is provided with an elongated chamber 26 
which has an arm 27 communicating the elongated 
chamber 26 with the outlet port 22. The elongated 
chamber 26 is in part defined by a projecting ridge 28 
which is spaced in parallel relation from the top surface 
15 of the base member 17 and de?nes therewith an 
elongated slot 29 through which the elongated 
chamber 27 communicates with the inlet port 23. The 
top member 20 is also provided with a gathering 
chamber 30 adjacent the inlet port 23 for distributing 
incoming liquid uniformly along the slot 29. The top 
member 20 also has recess means for permitting the 
ends of the elongated member 13 to join integrally with 
the resilient annulus 12, while tightly pinching the ends 
in order to minimize leakage from the elongated 
chamber 26. The annular recess 25 for the annulus 12 
as shown in FIG. 1a does not allow for any movement 
of the annulus 12. It is preferably slightly shallower 
than the diameter of the ring in order to provide for 
some compression of the ring when the body 18 and the 
table 20 are bolted together. The central portion of the 
cross-member 13 is free to move because the elongated 
chamber 26 in the top member 20 is larger than the 
diameter of the member 13. Thus, the elongated 
member is capable of movement toward the slot 29 to 
seal the same and away from the slot to open the same. 
When the elongated member 13 is in the open position 
shown in FIG. 4, ?uid can flow past the member. When 
the ?ow is reversed as in FIG. 3, the ?ow is stopped 
because the member 13 is forced against the ridge 28 in 
the top member 20. The diameter of the member 13 is 
sufficiently large that the pressure cannot extrude the 
member 13 into the slot 29, and thus the member 13 
provides an effective seal against passage of the ?uid. 
FIG. 5 is a perspective view of the elastomeric molding 
10. Preferably, it is a one-piece molding. 

Attention is now directed to the high pressure pump 
embodiment shown in FIGS. 6, 7 and 8. FIG. 6 is a 
cross-section through a high-pressure pump 31. A 
cylindrical piston 32 operates within a top member 33 
and is provided with an O ring seal 34 of conventional 
design. An elastomeric ring molding 36 is located 
between the top member 33 and the base member 38. 
As in the case of the check-valve, base member 38 has 
a ?at top surface 40 and has an inlet port 42 and an out 
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4 
let port 43. On the under side the ports are threaded for 
pipe connections. FIG. 8 shows a perspective view of 
the elastomeric ring molding 36. It includes a resilient 
annulus 46 with two parallel elongated members 47 
and 48 preferably having the same circular cross-sec 
tion as the annulus 46. As in the case of the check-valve 

embodiment, the elongated members act as valves 
within appropriate chambers. The elongated members 
47 and 48 are preferably related to the resilient annulus 
as parallel chords to a circle. 

The under surface 37 of the top member 33 is pro 
vided with a ?rst elongated chamber 49 and a second 
elongated chamber 50. The first elongated chamber 49 
communicates with the outlet port 43 and is in part 
de?ned by a downwardly projecting ridge 51 which is 
spaced in parallel relation from the top surface 40 and 
de?nes therewith a ?rst longitudinal slot 52 which 
opens into the ?rst elongated chamber 49 and is paral 
lel therewith. The ?rst elongated chamber 49 commu 
nicates through the ?rst longitudinal slot with the 
second elongated chamber 50. The top member 33 also 
has a second downwardly projecting ridge 53 which is 
spaced in parallel relation from the top surface 40 and 
de?nes therewith a second longitudinal slot 54 opening 
into the second elongated chamber 50 in alignment 
therewith. The second elongated chamber 50 commu 
nicates through the second longitudinal slot 54 with the 
inlet port 42. The top member 33 is also provided with 
a gathering chamber 55 adjacent the inlet port 42 for 
distributing incoming liquid uniformly along the slot 
29. The top member 33 also has recess means for per 
mitting the ends of the elongated members 47 and 48 to 
join integrally with the resilient annulus 46, while 
tightly pinching the ends in order to minimize leakage 
from the elongated chambers 49 and 50. The resilient 
annulus 46 of the elastomeric molding 36 acts as a 
hydraulic seal and rests in a circumferential groove 56 
in the top member 33 which is slightly shallower than 
the diameter of the annulus 46. The elongated mem 
bers 47 and 48 are thus restricted from movement in 
the regions where they join the annulus 46. The central 
portions of the members, however, are free to move 
since they are located in the elongated chambers 49 
and 50, which are of larger section than the members 
47 and 48. Thus, each elongated member 47 and 48 is 
capable of movement toward its respective slot to seal 
the same and away from its respective slot to open the 
same. The elongated members 47 and 48 therefore 
function as one-way check-valves exactly in the 
manner of member 13 in the first embodiment. 
The pump shown in FIG. 6 operates by the reciprocal 

movement of the piston 32 within the cylinder body 33. 
As can be seen, the cylinder in which the piston 32 
reciprocates is part of the second elongated chamber 
50, so that movement of the piston 32 effectively 
changes the volume in the chamber 50. On the up 
stroke, the piston 32 causes ?uid to be drawn into the 
chamber 50 from the inlet port 42; the elongated 
member 47 would be closed, and the elongated 
member 48 open. FIG. 6 shows the pumping stroke. 
The piston 32 is descending in the cylinder. The 
member 48 is closed. The pressurized ?uid opens 
member 47, and the ?uid ?ows to the outlet port 43. At 
rest, the valves are normally closed. 
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In both embodiments disclosed above, the resilient 
annuli 12 and 46 and the elongated members 13, 47 
and 48 are preferably made of styrene—butadiene 
rubber, with the following materials as alternatives: 
plasticized PVC, ethyl acetate, butyl rubber, natural 
rubber, silicone rubber. 
As can be seen in FIGS. lb and 6, bolts 60 are pro 

vided to fasten the parts 20 and 33, respectively, to the 
parts 17 and 38. 

Attention is now directed to FIG. 9, which shows the 
form of an integral elastomeric molding utilized in the 
third embodiment of this invention, which constitutes a 
pump essentially similar in construction and operation 
to the pump of the second embodiment described 
above. Thus, the third embodiment pump includes a 
top member similar to member 33, a base member 
similar to member 38 with suitable inlet and outlet 
ports, ridges similar to ridges 51 and 53, and a piston 
similar to piston 32. The only real dissimilarity is the 
shape of the elastomeric ring molding. Whereas in FIG. 
8 the elastomeric molding 36 has a circular annulus 46 
with two parallel elongated members 47 and 48 along 
chords of the annulus 46, FIG. 9 shows an elastomeric 
molding 70 which includes two integrally intersecting 
annuli 72 and 74 of the same diameter, both of substan 
tially circular section and lying in the same plane. With 
the FIG. 9 embodiment, the stresses placed upon the 
internal arcs 76 and 78 when the pump is working 
against high pressures are partially converted into lon 
gitudinal forces at the ends of the arcs, and these forces 
are transferred readily to the external arcs 79 and 80 
due to the fact that the latter are direct extensions or 
continuations of the internal arcs 76 and 78. Further 
more, there are four arcs extending from each junction 
rather than three as is the case with the FIG. 8 embodi 
ment, and this extra member at the junction provides 
additional resistance to rupture arising from the high 
stresses. Also, the double-circle configuration of the 
FIG. 9 embodiment permits easy machining of the top 
member in which the elastomeric molding 70 is 
adapted to lodge. 
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What I claim as my invention is: 
1. A high-pressure liquid-handling device, compris 

mg: 
a base member exhibiting a flat surface, 
an inlet port and an outlet port opening through said 

?at surface, 
a top member de?ning with said base member an 

elongated chamber which communicates freely 
with said outlet port, the top member having a 
downwardly projecting ridge which is spaced from 
said ?at surface and de?nes therewith a longitu 
dinal slot which opens into said elongated chamber 
and is parallel therewith, the longitudinal slot com 
municating with said inlet port, 

and a resilient, substantially cylindrical, elongated 
member in said chamber, the elongated member 
having a diameter large enough to resist extrusion 
through said longitudinal slot under high pressure 
but small enough to permit movement toward the 
slot to seal the same and away from the slot to 
open the same, the resilient cylindrical elongated 
member being connected at either end to a 
resilient closed loop of substantially circular cross 
section, the elon ated member extending across 
the closed loop, t e top member de?ning with the 
base member a closed loop sealing recess sur 
rounding said ports and said elongated chamber, 
said sealing recess being dimensioned to receive 
said closed loop and compress the same to provide 
a seal around the ports and the elongated 
chamber. , 

2. The invention claimed in claim 1, in which the 
elongated member is made of a material chosen from 
the group: styrene-butadiene rubber, plasticized PVC, 
ethyl vinyl acetate, butyl rubber, natural rubber, sil 
icone rubber. 

3. The invention claimed in claim 1, in which the 
closed loop and the sealing recess are annular. 

4. The invention claimed in claim 3, in which the 
elongated member is disposed substantially diametrally 
to the closed loop. 


