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This invention relates to pump valves. 
It is an object of this invention to provide a valve for 

a pump such as a plunger pump in which the resilient seal 
member carried by the valve member extends below the 
seating surface on the valve member and engages the valve 
seat prior to engagement of the valve seat by the seat 
ing surface on the valve member. 

Another object is to provide a valve as in the pre 
ceding object in which the resilient seal member is 
bonded to an annular shock plate to which the shock of 
closing is transmitted. 
Another object is to provide a pump valve including a 

resilient seal member assembly which dissipates the 
shock of closing of the valve member. 
A further object is to provide a pump valve having 

a resilient seal member and an annular plate bonded to 
said seal member to maintain the seal member in close 
contact with the valve body. 

Other objects, features and advantages of the inven 
tion will be apparent from the specification, the drawing 
and the claims. 

In the drawing, wherein an illustrative embodiment of 
this invention is shown, and wherein like reference nu 
merals indicate like parts: 
FIGURE 1 is a side elevational view of a plunger pump 

to illustrate the installation of the valve of this inven 
tion; 
FIGURE 2 is a vertical cross-section along the line 

2-2 of FIGURE 1 illustrating the valve of this inven 
tion; and 
FIGURE 3 is a fragmentary view of the seal member 

and annular shock plate of the valve of this invention. 
The plunger pump indicated generally at 10 may take 

any conventional form as the valves of this invention are 
useable with any conventional pump such as mud pumps, 
water flood pumps and others. While only one valve is 
shown in FIGURE 2, it will be understood that there 
is a comparable valve in each inlet and exhaust port of 
pump 10. 

Referring to FIGURE 2, the valve includes the valve 
seat 11 inserted into a bore 2 through the pump body 13. 
Valve seat 1 extends downwardly and forms the cylin 
drical guiding surface 14. The upper portion of Valve 
seat 11 is formed into an upwardly and outwardly in 
clined frusto-conical seating surface 15. 
A valve member indicated generally at 6 cooperates 

with the valve seating surface 15 to prevent flow of fluid 
through the valve in one direction. 

Valve member 16 has a central body 7, outwardly ex 
tending flange 18 and hub 19. A plurality of guiding legs 
20 depend from the lower portion of body 7. Guiding 
legs 20 are generally arranged to present an exterior 
cylindrical surface when in engagement with guiding Sur 
face 14 of valve seat 11 to guide the up and down move 
ment of valve member 16 to and from seat 11. The lower 
portion of flange 18 of valve member 16 is upwardly 
and outwardly inclined to provide frusto-conical Seating 
surface 21 which when valve member 6 is seated on valve 
seat 11 engages a portion of seating surface 5 on valve 
seat 11. The upper portion of flange 18 inclines upwardly 
and outwardly and terminates in the outer cylindrical por 
tion of flange 18. Seal member 22 surrounds central body 
17 on valve member 16, fits against the upper Surface of 
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2 
flange 18 and extends outwardly and depends downwardly 
around the outer surface of flange 18. 
As best shown in FIGURE 3 the portion of seal mem 

ber 22 Surrounding the outer periphery of flange 18 ex 
tends a short distance below seating surface 2 on valve 
member 16 and is provided with an upwardly and out 
Wardly inclined frusto-conical seating surface 23 which 
may have the same inclination as seating surfaces 15 
and 2. 
Shock plate 24 is bonded within the upper portion of 

Seal member 22 and is generally annular in shape. Seal 
member 22 and bonded shock plate 24 cooperate as here 
inafter more fully explained to absorb the shock of clos 
ing of valve member 16. Means are provided to secure 
Seal member 22 and shock plate 24 to valve member 16 
including hub 19 of valve member 16 which is grooved 
at 25 to receive split retainer ring 26 which is retained 
in position engaging the upper inner portion of shock 
plate 24 by snap ring 27. The central bore through shock 
plate 24 and seal member 22 will be of larger diameter 
than the outer diameter of hub 19 on valve member 16 
whereby seal member 22 and shock plate 24 will pass 
over hub 19 into proper position of engagement with cen 
tral body 17 and flange 8 of valve member 16. 
The fragmentary view of FIGURE 3 illustrates the free 

positions of seal member 22 and shock plate 24. The 
direction of flow between valve member 16 and valve 
seat it is generally indicated by the arrow. Thus when 
valve member 16 is in the position illustrated in FIG 
URE 3 with seal member 22 projecting beyond seating 
surface 21 this flow will tend to force seal member 22 
away from the outer periphery of flange 18. If this were 
not prevented it would allow solid particles being pumped 
to become lodged between seal member 22 and the outer 
periphery of flange 18. This action is prevented by shock 
plate 24 being bonded to seal member 22 and by mak 
ing the portion of seal member 22 which fits over flange 
18 smaller in diameter so that it is forced onto flange 
18 during assembly. Shock plate 24 provides sufficient 
support and stiffening for seal member 22 so that it will 
not be forced away from the outer exterior of flange 18 
by the flow of fluid between valve seat 11 and valve 
member 16. 

It is preferred that seal member 22 be made from a 
material having suitable hardness whereby the shock of 
closing will be transmitted to shock plate 24 causing the 
exterior annular portion of shock plate 24 to be dished 
upwardly whereby a substantial portion of the shock of 
closing is absorbed in such deformation of shock plate 
24. The material of seal member 22 may be a polyure 
thane, a polytetrafluoroethylene, a rubber, or other sim 
ilar material having sufficient durometer hardness to 
transmit a major portion of the shock to shock plate 24 
and sufficient elasticity to deform and maintain a Seal 
on seating surface 5. 

It should be noted that shock plate 24 may have 
a different shape than is shown in the drawings if the 
shape will not prevent it from performing the function 
for which shock plate 24 is included in the present inven 
tion. Plate 24 may be slotted, tapered, cupped or other 
wise shaped if it will deflect to absorb the impact of the 
valve closing. The shock plate 24 should have sufficient 
resiliency to absorb the shock of closing of the valve mem 
ber and to return the seating surface 23 of the Seal 
member 22 to project beyond the seating surface 21 of 
valve member 17 when unseated. 
The distance, which seating surface 23 of Seal member 

22 in its free position extends below seating surface 21 on 
flange 18, depends on the material to be used for seal 
member 22. It is preferred that the material used for Seal 
member 22 have a high modulus of elasticity so that a 
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major portion of the load will be transmitted to shock 
plate 24 and into the deformation of shock plate 24 and 
only a small portion thereof will be absorbed by seal 
member 22. This projection of seal member 22 should 
be a sufficient distance that when seated on seating sur 
face 15 and considering the deformation of seal member 
22 and shock plate 24 that seating surface 23 will remain 
seated on seating surface 15 of valve seat 11 and provide 
an adequate seal against the flow of fluids therethrough. 
It is also preferred that seal member 22 be made of a 
relatively tough material which will not split or otherwise 
tear when it develops nicks or cuts in seating surface 23 
or the outer periphery of seal member 22 and should have 
good resistance to abrasion resulting from the flow of 
fluids across seating surface 23. This material should have 
sufficient strength to resist the tendency to flow or ex 
trude into cracks which may result due to the trapping 
of a solid particle between surfaces 15 and 21. 
A typical example where the installation of the valve 

member of the present invention in a pump will result 
in considerably longer life of the valve member due to 
the reduced closing shock and also will provide a more 
efficient sealing of the valve member when closed, is on 
plunger pumps whose output may range up to 20,000 
pounds per square inch and whose discharge may range 
up to 1200 cycles per minute. Such installations particu 
larly when pumping extremely abrasive fluids or solid 
particles in suspension in a liquid are very hard on valves 
and will wear out an ordinary valve member within a 
very short period of time. The valve member of the pres 
ent invention when applied to such a pump installation 
will provide a very considerable increase in service life 
and in pumping efficiency. The pumping efficiency is in 
proved by virtue of the sealing accomplished as soon as 
Seating surface 23 of Seal member 22 engages seating 
surface 15 on valve seat 11. 
From the foregoing it may be seen that the present 

invention provides a novel valve member for a pump 
which absorbs the shock of closing and thereby greatly 
extends the service life of the valve. The valve member is 
of very simple design which is easily and readily manu 
factured and assembled and provides a seal member which 
transmits the shock of closing to a shock plate thereby 
preserving the proper seating of the valve over a pro 
longed period. 
The foregoing disclosure and description of the in 

vention is illustrative and explanatory thereof, and various 
changes in the size, shape and materials, as well as in the 
details of the illustrated construction, may be made with 
in the scope of the appended claims without departing 
from the spirit of the invention. 
What is claimed is: 
1. A pump valve, comprising 
a valve seat having an upwardly and outwardly inclined 

frusto-conical seating Surface, 
a valve member having an upwardly and outwardly 

inclined seating surface for engagement with the 
lower portion of said seating surface on said valve 
Seat, 

a seal member supported on said valve member, 
said seal member having an upwardly and outwardly 

inclined frusto-conical seating surface for engage 
ment with the upper portion of said seating surface 
on said valve seat, 

the seating surface on said seal member, when unseated, 
projecting beyond the seating surface on said valve 
member, and 

an annular shock plate having an outer diameter less 
than the outer diameter of said seal member and 
being positioned on the side of said seal member 
opposite said seating surface on said seal member 
and supported on said valve member whereby the 
shock of closing of said valve member on said valve 
seat is exerted through said seal member to said 
annular shock plate, 

O 

4. 
said seal member having sufficient hardness to trans 

mit the impact of closing to said annular shock plate 
and sufficient resiliency to deform to provide a seal on 
said upper portion of said seating Surface on said 
valve seat when said valve member is seated, 

said shock plate being resilient, the resiliency of the 
shock plate and the hardness of said seal member 
being so related that seating of the valve member 
effects elastic deformation of the shock plate so as 
to absorb the shock of such seating. 

2. A subcombination with a pump valve member hav 
ing an annular seating surface, comprising 

a seal member adapted to be mounted on said valve 
member, 

said seal member having a seating surface when un 
seated, projecting beyond the seating surface on said 
valve member, and 

an annular shock plate having an outer diameter less 
than the outer diameter of said seal member and be 
ing positioned in the side of said seal member op 
posite said seating surface on said seal member, 

said shock plate adapted to be supported on said valve 
member, 

said seal member having sufficient hardness to trans 
mit the impact of seating to said annular shock 
plate and sufficient resiliency to seal on seating, 

said shock plate being resilient, 
the resiliency of said shock plate and the hardness of 

said seal member being so related that seating effects 
elastic deformation of the shock plate so as to ab 
sorb the shock of such seating. 

3. A subcombination according to claim 2, wherein 
said annular shock plate is bonded to said seal member. 
4. A subcombination with a pump valve member hav 

35 ing an upwardly and outwardly inclined frusto-conical 
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seating surface, comprising 
a seal member adapted to be mounted on said valve 
member, said seal member having an upwardly and 
outwardly inclined frusto-conical seating surface 
which, when unseated, projects beyond the seating 
surface on said valve member, and 

an annular shock plate having an outer diameter less 
than the outer diameter of said seal member and be 
ing positioned on the side of said seal member op 
posite said seating surface on said seal member and 
supported on said valve member whereby the shock 
of closing of said valve member on said valve seat 
is exerted through said seal member to said an 
nular shock plate, 

said seal member having sufficient hardness to trans 
mit the impact of closing to said annular shock plate 
and sufficient resiliency to deform to provide a seal 
on said upper portion of said seating surface on said 
valve seat when said valve member is seated, 

said shock plate being resilient, the resiliency of the 
shock plate and the hardness of said seal member 
so related that seating of the valve member effects 
elastic deformation of the shock plate so as to absorb 
the shock of such seating. 
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