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Our invention relates generally to fluid pressure de 
vices such as pumps, motors and the like, and more par 
ticularly to improvements in valves for such devices. 
An important object of our invention is the provision 

of a novel check valve for fluid pressure devices and in 
volving a valve seat element and a valve element, either 
or both of which may be quickly and easily removed from 
the valve body for replacement, and as easily replaced. 

Another object of our invention is the provision of a 
check valve structure including a valve seat of non 
metallic material, and of novel means for supporting the 
valve seat against movement or displacement in the valve 
body due to flow of fluid through the valve and the pres 
sure of said fluid. 
- Another object of our invention is the provision of check 
valve structure as set forth including a valve element and 
novel means mounting said valve element for movements 
toward and away from the valve seat. Still another object 
of our invention is the provision of novel valve element. 
mounting means including a resilient member which may 
be flexed and snapped into place in the valve body and 
held against accidental movement therein. Y 
Another object of our invention is the provision of 

check valve structure as set forth which is simple and 
inexpensive to manufacture, which is highly efficient in 
operation, and which is rugged in construction and dur 
able in use. .?? 
The above, and still further highly important objects 

and advantages of our invention, will become apparent 
from the following detailed specification, appended claims, 
and attached drawings. ?:: - 

Referring to the drawings, which illustrate the inven 
tion, and in which like reference characters indicate like 
parts throughout the several views: 

FIG. 1 is a view in axial section of a wobble plate 
operated piston pump made in accordance with our in 
vention; 

FIG. 2 is a transverse section taken substantially on the 
line 2-2 of FIG. 1; 
FIG. 3 is an enlarged detail corresponding to a por 

tion of FIG. 1; 
FIG. 4 is a fragmentary section taken on the irregular 

line 4-4 of FIG. 3; and 
FIG. 5 is a view in plan of a valve element supporting 

member of our invention. 
Referring with greater detail to the drawings, the nu 

meral 1 indicates a main body or cylinder block having 
a flange 2 at its inner end, and defining a central opening 
3 extending therethrough and a plurality of circumfer 
entially spaced pump cylinders 4 parallel to the central 
opening 3. An end cap 5 is bolted or otherwise rigidly 
secured to the outer end of the cylinder block i, and 
defines therewith a chamber 6 for reception of lubricant, 
not shown, which lubricant may be added through a 
screw threaded opening 7 that is normally closed by a 
threaded plug or the like 8. The end wall of the cap 5 
defines a central opening that is closed by a window 9 of 
suitable transparent material such as glass or transparent 
synthetic plastic material. By means of the window 9, the 
operator may observe the level of lubricant within the 
chamber 6 at all times. 
The inner flanged end of the cylinder block or main 

body 1 defines an annular recess 10 concentric with the 
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central opening 3 and into which the inner ends of the 
cylinders 4 open. An annular valve plate ili is seated in 
the recess 10 and is provided with a plurality of circum-, 
ferentially spaced pairs of inlet and outlet passages 12 
and i3 respectively. The iniet passages 12 are normally 
closed by spring biased inlet check valves i4, whereas the 
outlet passages i3 are normally closed by similar spring 
biased check valves 15. Each pair of inlet and outlet 
passages 2 and 3 respectively is in direct communica 
tion with a different one of the cylinders 4 through re 
spective check valves 4 and 15. The annular valve plate 
1 is held securely in place within the recess 0 by an 

annular, imanifold that is anchored to the adjacent end of 
the main body by a plurality of circumferentially spaced 
screws or boits 17 screw-threaded into suitable threaded 
apertures in the filange 2 of the main body 1. The cen 
tral portion of the annular manifold 16 is releasably an 
chored to the cylinder block, or main body by a tubu 
lar anchoring screW 1.8 that is screW-threaded into a . re 
duced diameter threaded end portion of the central open 
ing 3 of the cylinder block , as indicated at 19. The 
annular manifold 16 defines concentric outer and inner 
manifold chambers 20 and 21 respectively, the former of 
which communicates with an inlet 22 and all of the in 
let passages 12, and the latter of which connmunicates 
with an outlet 23 and all of the outlet passages i3. The 
cylinder block engaging face of the annular valve plate 
1 is provided with a plurality of annular grooves 24, 
each of which surrounds a different pair of the passages 
13 and 14, and each of which contains a different seal 
ing ring 25, the sealing rings 25 engaging the bottom of 
the annular recess 10 to seal each cylinder 4 from the 
others thereof. The annular manifold 16 is provided 
with concentric inner, intermediate and outer axially open 
ing annular grooves 26, 27 and 28 respectively, which 
contain annular sealing rings 29, 30 and 31, which have 
sealing engagement with the flat surface of the adjacent 
end of the annular valve plate 11 to prevent leakage of 
fluid between the manifold chambers 20 and 21 and from 
either thereof to atmosphere. 
The manifold 18 defines an opening 32 between the 

inlet and outlet chambers 20 and 21 respectively, in which 

45 

opening is seated a pressure relief valve indicated in 
its entirety at 33. The valve 33 comprises a tubular 
valve body 34, the lower end of which defines a passage . 
35 communicating with the inlet and outlet manifold 

a chambers, the valve body being screw-threaded into a 
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portion 36 of the manifold 16, as indicated at 37, see 
FIG. 1. The relief passage 35 is normally closed by a 
ball valve element 38 that is yieldingly urged toward the 
adjacent end of the passage 35 by a coil compression spring 
39 contained within an adjustment screw 40 screw: 
threaded into the upper end portion of the valve body 
34. The adjustment screw 40 is held against accidental 
movement by a conventional lock nut 4. 
The cylinders 4 are each counterbored from their outer 

ends to provide diametrically enlarged portions or recesses 
42 for the reception of annular holders or mounting 
sleeves 43 and guide sleeves 44. Each mounting sleeve 
43 is provided with axially inner and outer sealing rings 
45 and 46 respectively, of conventional structure, each 
thereof being located adjacent an opposite end of each 
mounting sleeve. Each mounting sleeve 43 is further pro 
vided, intermediate the rings 45 and 46, with a sealing 
ring 47, which, like the rings 25, 29, 30 and 3 is in the 
nature of a conventional O ring. Intermediate the inner 
sealing ring 45 and the O ring 47, each mounting sleeve 43 
is formed to provide inner and outer circumferential 
channels 48 and 49 respectively, and circumferentially 
spaced connecting passages 50. The cylinder block or 
main body 1 is drilled to provide a plurality of breather 

  



3. 
passages 51, one of which is shown in FIGURE 1, there 
being one for each of the cylinders 4. Each passage 5 
communicates at one end with a different one of the outer 
channels 59, and at its inner end with a different one of 
a plurality of cooperating passages 52 extending through 
the-annular valve-plate. 11 whereby, to communicate with 
the inlet manifold chamber 20. As shown in FIG. 2, the 
valve plate. 1 is provided with a plurality of annular 
grooves concentric with each passage 52 for the reception 
of small O rings 53 that have sealing engagement with the 
adjacent end of the cylinder block . The mounting 
sleeves. 43. are held in position at the bottom of their re 
spective recesses 42 by their respective guide. sleeves 44 
and snap rings. 54 suitably mounted in grooves, in the 
outer end portions of each recess 42 and engaging the 
outer end portions of the guide sleeves 44. 
The mounting sleeves 43 and guide sleeves 44 define 

cylinder extension portions 55 of slightly smaller diam 
eter than the cylinders, 4 between the recesses 42 and the 
valve equipped inner end of the cylinder block , each 
of the cylinder extension portions 55 snugly slidably re 
ceiving a different one of a plurality of elongated pistons 
56the inner ends 57 of which are adapted to move freely 
between the inner ends of the cylinders 4 and the bottoms 
of the recesses 42. At their outer ends, the pistons 56 
are formed to provide extended portions: 58 that project 
outwardly into the chamber 6, see FIGURE 1. The outer 
end portions 58 of the pistons 56 are provided with rigid 
piston, pins 59 that extend radially inwardly toward the 
axis of the central opening 3 of the cylinder block. The 
piston pins 59 extend inwardly through transverse aper 
tures in wrist pins. 60 that are mounted for rotary and 
axial sliding movements in circumferentially spaced por 
tions of a wobble plate 61, the piston pins 59 being capable 
of rotary and axial sliding movements in the transverse 
apertures of their respective wrist pins 60. 
A drive shaft 62 extends axially of the central opening 

3. and is journalled therein by means of anti-friction bear 
ings 63 and 64. The end portion of the drive shaft 62 
is provided with an axial recess 65 for reception of the 
diametrically reduced portion 66 of a coupling element 
67. An anchoring bolt 68 extends axially through a 
central aperture in the reduced portion 66 and has screw 
threaded engagement with the drive shaft 62 to hold the 
coupling element 67 against axial movement with respect 
to the drive shaft 62. The inner end of the drive shaft 
62 is provided with a plurality of circumferentially spaced 
teeth 69 between an adjacent pair of which extends a shear 
pin 70 that is mounted in a longitudinally extended open 
ing 71 in the coupling element 67. As shown in FIG. 1, 
the outer end of the coupling element 67 is recessed to 
receive a motor shaft, not shown, and is provided with a 
key 72 and a ball detent 73 for engagement with a suit 
able key and notch respectively in the motor shaft, not 
shown, the ball detent being releasably locked in place 
by a spring pressed locking sleeve 74 mounted on the 
outer end portion of the coupling element 67 for limited 
axial movements relative thereto. A conventional an 
nular sealing element. 75 closely encompasses the inner 
end portion of the drive shaft 62 between the anti-fric 
tion bearings 64 and the tubular anchoring screw 18 to 
prevent escape of lubricant from the chamber 6 and cen 
tral opening 3. 
The outer end of the drive shaft 62 projects into the 

chamber 6 and is there provided with an integrally formed 
oblique crank portion 76 which journals the wobble plate 
61, by means of an anti-friction bearing 77. As the drive 
shaft 62 rotates, the crank portion 76 thereof imparts 
wobbling movement to the wobble plate 61 to cause axial 
reciprocatory movement to be imparted to the several 
pistons 56. As each piston 56 is moxed axially out 
wardly away from the inner end of the respective cylin 
der 4, its respective check valve 4 is opened to permit 
flow of fluid into the cylinder 4 from the low pressure 
manifold passage 20, the cooperating check valve 15 
being closed. Then, as each piston 61 moves axially 
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4. 
inwardly, the check valve 14 thereof closes and the check 
valve 15 thereof opens to permit fluid to flow outwardly 
from the cylinder 4 to the high pressure passage or mani 
fold chamber 21 and from thence outwardly through the 
outlet 23. 
Inasmuch as the pump above described is utilized to 

deliver fluid at high pressures, a relatively small portion 
of the fluid might, at some time or other escape between 
the pistons 56 and their cooperating sealing rings 45 to 
their respective inner channels 48 during the pressure 
stroke of each piston 56. The channels 48 and 49, to 
gether with their connecting passages. 50 communicating 
with the relatively low pressure inlet manifold passage or 
chamber 20, fluid escaping outwardly past the sealing 
rings 45 is delivered back to the low pressure side of the 
pump. The sealing rings.46 are effective: to prevent lubris 
cant from escaping from the chamber 6 to the fluid re 
turn channels 48, due to the fact that the pressure within 
the chamber 6 is substantially atmospheric. The O rings 
47 between the channels 48 and the sealing rings 46 pro 
vide an effective, seal against the fluid, in the channels. 48 
from escaping to the chamber 6. 
The several check valves in the valve plate:1, indicated 

in their entirety at 14, and 15 and now to be described in 
detail, are identical instructure, the valve.i.4 differing frol) 
the valve 15 only as to arrangement in the valve plate: 11. 
The valye i4 opens to permit fluid to be drawn from the 
low pressure manifold chamber 20 to the cylinders. 4, 
while the check valves 15 open to permit fluid to be moved 
from the cylinders 4 to the outlet or high pressure flaili 
fold chamber 21, upon axial movement of the piston, 56 
toward the valve plate 1. The passages 2 and 13 in the 
valve plate 11 are: also identical, each thereof having a 
diametrically large passage portion 78 and a diametrically 
smaller or reduced, passage portion 79, said portions co 
operating to define annular shoulders 80. The shouidcrs 
80 of the passages.i.2face their respective cylinders 4, while 
the shoulders 80 of the passages 13 face in the direction 
of the high pressure-passage or manifold chamber 21. 
Each larger diameter passage portion 78 contains an annu 
lar washer-like valve-seat element 81 having one side seated 
against its respective shoulder 88. The valve seat elements 
81 are preferably non-metallic and may be made from any 
suitable material such as synthetic plastics, preferably of 
the type known as "Teflon." This material, being some 
what flexible and resilient, the seat elements 81 must be 
securely held against the shoulders 80 so that the flow of 
fluids through the passages 12 and 13 do not cause the 
same to be unseated from their respective shoulders 8). 
Ifor the purpose of releasably locking, the seat elements, 8 
against movement away from their respective shoulders 8, 
we provide annular retaining elements or rings 32 which 
are mounted in the large diameter passage portions 78, and 
snap rings 83 that are seated in annular grooves S.4 in the 
cylindrical side walls of the passage portions 73. As shown 
in FIG. 3, the retainer rings 82 engage the sides of the seat 
element 81 opposite the shoulders 80, the snap rings. 84 
being disposed with respect to their shoulders 80 to hold the 
retainer rings 82 against their respective seat elements 8. 
The retainer rings 82 are preferably metallic, and have in 
ner diameters greater than the inner diameters of the seat 
elements 81, and beveled outer faces 35 for a purpose 
which will hereinafter become apparent. 
The valves 4 and 5 further include valve elements 86 

having circumferentially spaced radially outwardly pro 
jecting lugs. 87 which slidably engage the cylindrical walls 
of their respective enlarged passage portions i8 during 
movement of the valve elements 86 toward and away frcm 
their respective valve seat elements 83. Each valve elle 
ment 86 is provided with an axially extending guide pin 
88 that is axially slidably received in the central aper 
ture 89 of a mounting member 90. As best shown in 
FIGS. 3 and 5, the mounting members or arms 90. are 
provided at their opposite ends with circumferentially, ex 
tending feet 91 and 92 that are adapted to be received 
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in diametrically opposite portions of radially inwardly 
opening channels 93 in the larger diameter passage por 
tion 78. The arms 90 are preferably made from syn 
thetic plastic material and have embedded therein rein 
forcing rods 94 of resilient wire stock or the like. With 
the valve element mounting arms 90, being of greater 
length than the diameter of the larger passage portions 78, 
the same are bent or flexed to enable the enlarged feet 91 
and 92 to be received in their respective channels 93. 
When the feet 95 and 92 are thus received in the chan 
nels 93, the resilience of the arms 90 and their reinforc 
ing wires 94 causes the arms 90 to assume their normal 
Straight positions, shown best in FIGURE 3. In view of 
the fact that the inwardly opening channels 93 are dis 
posed in closely spaced relation to the adjacent inner and 
Outer Surfaces of the valve plate 11, it is important that 
the arms 90 be held against rotation relative to the valve 
plate 11, which rotation of the arms 90 would produce 
Wear on the feet 91 and 92 and the valve plate 11, ulti 
mately causing displacement of the arms 90. For the 
purpose of anchoring the arms 90 against such rotation on 
the axes of the passages 12 and 13, the valve plate 11 is 
drilled to provide notches 95 in the channels or recesses 
93. The enlarged feet 92 of the arms 90 are each provided 
With a radially outwardly projecting tooth 96 which is 
received in a respective notch 95 to effectively lock the 
arm 90 against rotary movement. 
Each of the valves 4 and 15 is provided with a coil 

compression spring 97 that is interposed between the arm 
90 and valve element 86 and which yieldingly urges its 
respective valve element 86 toward seating engagement 
With its respective seat element 81. Preferably, and as 
shown, each valve element 86 is substantially in the 
form of a truncated hemisphere, the smaller inner end 
portion thereof being adapted to pass freely through its 
respective beveled retainer ring 82 to make seating en 
gagement with its respective seat element 81, as shown 
in FIG. 3. The beveling of the retainer rings 82 permits 
the rings to be of sufficient axial thickness to render the 
same of a rigidity sufficient to hold the seat elements 
8 in position under all operating conditions. Further, 
the beveled surface 85 and the larger inner diameter of 
the retainer rings 82 allow the valve elements 86 to make 
efficient seating engagement with their respective seat 
elements 81, and without interfering with free movement 
of the valve elements 86 between their open and closed 
positions. 
When it is desired to replace any one or more of the 

valve elements 86 or seat elements 81, it is only necessary 
that the coupling element 67 and manifold 16 be removed 
from the adjacent end of the cylinder block 1, thus per 
mitting the valve plate 1 to be withdrawn from the 
recess 10, after which any one of the valve element 
mounting arms 90 may be bent sufficiently to enable 
the same to be removed from its respective recess. It 
will be appreciated that the yielding bias exerted by any 
one of the coil springs 97 is not sufficient to flex or bend 
its respective arm 90. When a given arm 90 has been 
bent sufficiently to enable the same to be withdrawn from 
its respective recess 93, removal of the valve element 86 
thereof and other parts associated therewith, is an easy 
matter. 
The above described pump together with the novel 

check valve structure contained therein has been thor 
oughly tested and found to be completely satisfactory 
for the accomplishment of the objectives set forth; and 
while we have shown and described a preferred embodi 
nuent of our novel structure, it will be understood that 
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the same is capable of modification, and that modifica 
tion may be made without departure from the spirit and 
scope of the invention as defined in the claims, 
What We claim jS: 
1. In a check waive for fluid pressure devices, means 

defining a fluid passage having a large diameter portion 
and a smaller diameter portion, said passage portions 
defining inner and outer edges of an annular shoulder, 
a flexibie annular valve seat element of non-metallic ma 
terial seated on said shoulder, a rigid annular metallic 
retainer element in said larger diameter passage portion 
abutting said seat element, said larger diameter passage 
portion defining an annular radially inwardly opening 
recess in axially spaced relation to said shoulder and a 
radially inwardly opening circumferential groove inter 
mediate Said shoulder and said recess, a Snap ring in 
said groove and engaging said retainer element to releas 
ably lock said retainer and seat elements against axial 
movement away from said shoulder, a valve element in 
cluding an axially extended guide stem, means mounting 
said valve element for movements longitudinally of said 
passage toward and away from seating engagement with 
said valve seat, said last-mentioned means comprising a 
resilient member extending diametrically across said 
larger diameter passage portion and having a central 
aperture slidably receiving said stem, opposite ends of 
said member being received in said annular recess, a wall 
portion of said recess defining a notch, one end portion 
of said member including a tooth received in said notch 
to positively anchor said member against rotation on the 
axis of said passage, said valve element having an end 
portion which projects through the central opening of 
said annular retainer element to make seating engagement 
with said seat element upon movement of the valve ele 
ment toward said seat element. 

2. In a check valve for fluid pressure devices, means 
defining a fluid passage having an annular valve seat 
therein and an annular inwardly opening recess in axially 
spaced relation to said valve seat, a valve element includ 
ing an axially extended guide stem, and means mounting 
said valve element for movements longitudinally of said 
passage toward and away from seating engagement with 
said valve seat and comprising a resilient member of 
greater length than the inner diameter of said annular 
recess extending diametrically across said passage and hav 
ing a central aperture slidably receiving said stem, oppo 
site ends of said member being received in said annular 
recess, a wall portion of said recess defining a notch, 
one of said opposite ends of said member including a 
tooth received in said notch to positively anchor said 
member against rotation on the axis of said passage. 
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