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,)103-230 .Claims. (C 16 ?? 
My invention relates in general to check valve 

devices and relates in particular to a check valve 
structure especially suited for use as intake and 
discharge valves for pumps. . 
The invention has especial utility with pumps 

which must be designed so as to operate in a 
restricted space, such as the interior of a pipe at 
the bottom of a well. In the present methods of 

'drilling oil wells it is necessary to reduce the size 
O of the casing as the Well deepens, so that very 
often the casing at the bottom of a well is of 
such small diameter that the production tubing. 
used may be 24' or less in diameter. 
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To pump 
oil from the bottom of such a well requires the 
use of a pump which will pass into the Small di 
ameter piping at the bottom of the well. Since 
my invention is at present used in a fluid oper 
atted pump of the general character shown in my 
copending application Serial 623,171, filed July 
18, 1932, entitled "Liquid operated pump", it is 
believed that the restriction of the hereinafter 
disclosure of the invention to use with a pump 
of this character will be fully representative of 
the general utility of the invention. Pumps of 
the general character to which my invention is 
best suited employ a pumping cylinder in which 
a piston is reciprocated by means of a piston rod 
actuated from a point exterior of the pumping 

30 
cylinder by a power device which generally con 
sists of a power piston working in a power cyl 
inder. 
An object of the invention is to provide a check, 

or intake and discharge valve structure, which 
will operate efficiently but which may be designed 
so as to occupy a minimum space. In view of the 
fact that the fluid pumped through this valve 
structure may contain materials which tend to 
deposit and clog, such, for instance, as fine silt, 
sand, etc., contained in oil which is pumped from 
a well, it is necessary that the valve structure 
be of such character that the passages thereof 
will be continuously washed by the passage of 
fluid therethrough and will not be so formed as to 
encourage the accumulation of clogging mate 

5 rials therein. . 
It is a further object of the invention to provide 

a valve structure of the above character which 

5) 

cylinder. . . . 
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will be simple in construction and very durable 
or at least of such durability that it will last as 
long as the other working parts of the pump, so 
that premature pulling of the pump will not be 
necessitated by valve failure. m 

It is a further object of the invention to provide. 
a valve device which will occupy an annular space 
at the end of a small-diameter cylinder and 
around the piston rod which projects from the 

It is a further object of the invention to provide 
a simple valve structure in which a plurality of 
valve losure members, such, for instance, as 

balls, and a simple means for resiliently forcing 
the ball members into positions of engagement 
with their respective seats, are provided. 

It is a further object of the invention to provide 
a valve structure which will contribute to sim 
plicity in the construction of a slender deep well 
pumping apparatus such as described herein 
above. . . . . 

Further objects and advantages of the inven 
tion will be brought out in the following part of 
the specification. 

Referring to the drawings, which are for illus 
trative purposes only, 

Fig. 1 is a partly sectioned utility view, showing 
a fluid operated pump with which a preferred en 
bodiment of my present invention is ofespecial 
Walte. 

Fig. 2 is an enlarged fragmentary section of 
that portion of the pump of Fig. 1 containing one 
of the valve structures. 

Fig. 3 is a slightly enlarged Cross-section on 8, 
plane represented by the line 3-3 of Fig. 2. 

Fig. 4 is a slightly enlarged cross-section on a 
plane represented by the line - of Fig. 2. 

Fig. 5 is an enlarged cross-section taken as in 
dicated by the line 5 of Fig. 2. 

Fig. 6 is an enlarged cross-section taken as in 
dicated by the line 6-6 of Fig. 2. 
In Fig. 1 I show, piping which extends 

downwardly from a casing-head 2 to the oil 
producing formation of a well. From a fitting 
f3 forming an intermediate part of the casing 
head 2 oil discharge piping 4 extends down 
wardly through the piping if into the body of oil 
5 in the lower portion thereof. The lower end of 
the discharge piping 4 is equipped with a seat 
6 adapted to receive the lower end fitting of a 

fluid operating pump 8 which is lowered into the 
oil dicharge pipe 4 by, means of pressure fluid 
delivery piping or "macaroni' 8a, the upper end 
9 of which connects to the cap member 20 of 
the casing-head 2. 
The pump 8, interior details of which do not 

form a part of the present invention, comprises 
an upper motor section 22 including a power cyl 
inder 23 which is connected by means of a plug 
24, Figs. 1 and 2, with a pumping cylinder 25. 
As shown in Fig. 2, the pumping cylinder is 
equipped with a liner 26 in which a pump piston 
27 is reciprocated by means of a piston or con 
necting rod 28 which extends downwardly from 

...the power cylinder 23, through the plug 2 and 
a valve structure. 29, into the interior space 30 of 
the cylinder 25. The operation of the pump 8 
is accomplished as follows: Fluid, such as clean 
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oil under pressure, is delivered to the cap mem- - 
ber 20 through piping 3, and such fluid, at rel 

latively high pressure, passes downwardly through 
the pressure fluid delivery piping 8a, to be de 
livered into the motor section of the pump where 60 
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which is placed in each recess 46 and 4. 

2 

ner that vertical reciprocation of the piston rod 
28 results. Such reciprocating motion is trans 
mitted to the pumping piston 2, with the result 
that oil is drawn from the body 5 thereof 
through the lower end of the pump, as indicated 
by the arrow 32 of Fig. 1, and is pumped into 
and upwardly through the space 3 within the 
oil discharge pipe 4, as indicated by arrows 34, 
to be finally delivered from the well through oil 
discharge piping 35 which leads from the fitting 
3 of the casing-head 2. . 
As shown in Fig. 2, the valve structure 29 COm 

prises a wall or section disposed at the lower 
end of the plug 24, a valve plate 37 which rests 
against the extreme lower end of the plug 24, 
anda member 8 which is held against the upper 
end of the liner 26 forming a part of the pumping 
piston and which serves as a wall for closing the 
upper end of the cylinder space B. The mem 
ber 38 is of cylindrical form and includes a cavity. 
40 in the lower portion thereof which serves as 
the extreme upper end of the interior space of 
the pumping cylinder 25. The upper end of the 
member 38 has an annular channel 4. therein 
concentric to a bore 42 through which the piston 
rod 28 passes. This channel 4f forms a valve 
recess which confronts the lower face of the 
valve plate 37 which is also cylindrical in form 
and has an opening 43 therethrough for passage 
of the piston rod 28. A plurality of passages 44 
connect the annular channel or recess 4 with 
the cavity 40 forming the upper extremity of the 
interior Space 30 of the pumping cylinder 25. 

The wall 36, disposed at the lower end of the 
plug 24, has a counterbore 45 therein which is 
transformed into an annular channel or recess 
46 by the lower end portion 4 of a liner 48 which 
is secured in the bore 50 of the plug-24. The re 
cess 46 confronts the upper face of the valve plate 
37 which is provided with ports or passages 5 
and 52. The passages 5 are co-axial and con 
nect the recess 4 with the recess i 46. The pas-, 
Sages 52 are L-shaped and connect the recess 4 
With the annular space 53 which exists around 
the valve structure 28 and within a tubular wall 
5 which extends from the pumping cylinder 25 
to the plug 24. This wall 54 is preferably in 
tegrally formed with the cylinder 25 and has 
threads 55 for connecting it to the lower portion 
of the plug 24. 

In the preferred practice of the invention there 
are three passages 5 and three passages 52, each 
group of passages being substantially equally 
Spaced on a circle, or, in other words, spaced so 
as to define the points of equilateral triangles, 
and the passages 5 are preferably disposed in 
termediately between the passages 52, as best 
shown in Fig. 5. The upper ends of the passages 
is are provided with valve seats 5T comprising 
rings of hard metal, such as tungsten carbid., 
and the lower ends of the passages 52 are like 
Wise provided with seats 58 of the same charac 
ter. In each of the recesses 46 and 4 valve clo 
sure members consisting of hard metal balls 60 
are placed in positions to cooperate with the 
seats 57 and 58. The balls BD are resiliently 
forced toward their respective seats 57 and 58 by 
meang; of a pair of rings or plates 6, one of 

With 
respect to the valve seats, the rings 6f engage 
the rearward portions of the valve closure mem 
bers 6 and are forced toward the valve pate 37 
by means of helical or spiral springs which 

Screwed up tightly on the plug 24, 
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the pressure thereof is employed in such a man preferably have a diameter slightly greater than 

the internal diameters of the rings 6. The in 
ner ends of the springs 63 engage internal shoul 
ders 64 on the rings 6 so as to hold such rings 
approximately centralized with respect to the 
springs, and the outer ends of the springs are 
seated in channels 65 formed in the members 36 
and 38, in such a manner that the Springs are 
held concentric to the piston rod 28. The plug 
24 has co-axial passages 66 which extend up 
wardly from the recess 46 and at their upper 
ends connect with radial openings 6 disposed on 
the medial transverse plane of the plug 24 and 
communicating with an external channel 70 in 
the lug 24 which is exposed to the space 33 
within the oil discharge piping 4. The pump 
ing cylinder 25 is provided witholl transfer pas 
Sages if through which oil to be pumped is car 

0. 

ried upwardly from the interior of the lower fit 
ting 7, Fig. 1, to the annular space 53 existing 
around the valve structure 28. During the 
downward stroke of the piston 27 oil is drawn in 
from the space 53 through the passages 52, the 
balls 60 of the recess 4 being thereby moved 
downwardly from their seats. When the piston 
subsequently moves upwardly, the passages 52 
are closed, and the discharge oil is forced up 
wardly through the passages 44 the recess 4, 
and the passages if into the recess 46, from 
whence the oil passes through the passages 66. 
into the space 33 exterior of the pump structure, 
through which space it is conducted to the top 
of the well. 
The upward movement of the rings G is lim 

ited so that the balls 60 cannot be lifted to such 
an extent that they may be moved laterally out 
of position for engagement with the seats 5. 
This limitation of the movement of the rings 6 
may be accomplished in different manners, for 
example, by engagement with a shoulder or by 
making the springs 63 so that they will not com 
press more than a certain distance. The valve 
balls 60 are disposed in three-point engagement 
with the rings 6 so that these rings 6 f will be 
at all times in engagement with all of the balls 
60. Also, the springs 63 are so formed that the 
rings may have a rocking or universal movement, 
which contributes to the three-point engagement 
with the balls 60 to the effect of holding all of 
the balls resiliently in engagement with their 
respective seats. This cannot be accomplished 
by use of four balls without extremely accurate 
machining of the various parts involved, and the 
proper condition of operation would soon become 
disturbed should one of the balls or its cooperat 
ing seat wear faster than the others. The parts 
6, 37, and 38 of the valve structure are held in 

end-to-end, or face-to-face engagement by pres 
sure derived from tension in the tubular wall 54. 
In the assembling of the parts of the pump shown 
in Fig. 2, the wall 54, is heated before it is finally 

The shrink 
age of the wall 54, upon cooling thereof, forces 
the parts 26, 36, 37, and 38 into end-to-end en 
gagement with ample force to provide fluid-tight 
joints between them. 
Although I have herein shown and described 

my invention in simple and practical form, it is 
recognized that certain parts or elements thereof 
are representative of other parts, elements, or 
mechanisms which may be used in substantially 
the same manner to accomplish substantially the 
same results; therefore, it is to be understood 
that the invention is not to be limited to the 
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details disclosed herein but is to be accorded the 
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full scope of the following claims. 
I claim as my invention: 
1. A valve device of the character, described, 

including: walls forming an annular chamber, 
there being fluid passages leading from said 
chamber; an end Wall for said chamber having 
three substantially equally spaced valve ports 
therein communicating with said annular cham 
ber; three ball members within said chamber, 
each being disposed in a position to close one of 
said ports and projecting a distance thereinto; 
means for resiliently forcing said ball members 
toward said ports, comprising a ring member 

chamber; an end wall for said chamber having 
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encircling said chamber and engaging said ball 
members, and resilient means urging said ring 
member toward said ball members and means for 
limiting the outward movement of said ring mem 
ber to less than said distance. 

2. A valve device of the character described, 
including: walls forming an annular chamber, 
there being fluid passages leading from said 

three substantially equally spaced valve ports 
therein communicating with said annular cham 
ber; a like number of closure members within 
said chamber, each being disposed in a position 
to close one of said ports; and means for resil 
lently forcing said closure members toward said 
ports, comprising a ring member encircling said 
chamber and engaging said closuremembers, and 
a coil spring circling said chamber behind said 
ring member and forcing said ring member to 
Ward said closuremembers. 

3. A valve device of the character described, 
including: Walls forming a chamber, there being 
fluid passages leading from said chamber; an end 
wall for said chamber having three ports com 
municating with said chamber, said ports being 
disposed so as to form a triangle; three closure 
members within said chamber, each being dis 
posed in a position to close one of said ports and . 
projecting a distance thereinto; means for re 
siliently forcing said closure members toward said 
ports, comprising a ring member disposed in par 
allel relation to said end wall of said chamber and 
esting against the rearward portions of said clo 
sure members, and resilient means urging said 
ring member toward said ports so as to move said 
closuremembers into closing relation thereto and 
means for limiting the outward movement of said 
ring member to less than said distance. 

4. A valve device for a pump of the character 
described, having walls forming a cylinder, and 
a piston rod projecting from said cylinder, com 
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prising: a wall closing the end of said cylinder, 
there being an opening in said Wall through 
which said piston rod, passes, and an annular 
channel in said wall around said piston rod form 
ing a valve chamber having passages connecting 
with the interior of said cylinder; an end Wall 
closing the outer end of said chamber, said end 
wall having three valve ports therein connecting 
With said chamber; a plurality of closure men 
vers in said chamber ofte each of which cooper 
ates with one of said valve ports; and a spring 
pressed ring in said chamber forcing said closure 
members toward said ports. 

5. A valve device for a pump of the charac 
ter described, having a cylinder, a piston in said 
cylinder having a projecting piston rod, a tubu 
lar wall extending from said cylinder, and a plug 
in the end of said tubular wall, including: a wall 
member for closing the end of said cylinder fac-. 

3 
ing said plug, said Wall member having an open 
ing therethrough for said piston rod and an an 
nular recess in the end thereof facing Said plug, 
there being passages connecting said recess with 
the interior of said cylinder; a wall disposed at 
the inner end of said plug and having an an 

5 

nular recess facing said first named recess, there 
being discharge passages in said plug connecting 
such annular recess with the exterior of said 
plug; an annular valve plate between said end 
Wall of said plug and Said wall member closing 
the end of said cylinder, said valve plate hav 
ing three passages extending co-axially there 
through so as to connect said recesses and three 
passages connecting Said first named recess with 
the interior of said tubular wall extending from 
said cylinder; valve closure. means in said first 
named recess for closing said passages which 
lead from said first named recess to the interior 
of said wall extending from said cylinder; and 
valve closure means in said Second named re 
cess for closing said passages which connect said 
reCeSSeS. 

6. A valve device for a pump of the charac 
ter described, having a cylinder, a piston in said 
cylinder. having a projecting piston rod, a tubul 
lar Wall extending from said cylinder, and a plug 
in the end of said tubular wall, including: a Wall 
member for closing the end of said cylinder fac 
ing said plug, said wall member having an open 
ing therethrough for said piston rod and an an 
nular recess in the end thereof facing Said plug, 
there being passages connecting said recess with 
the interior of said cylinder; a wall disposed at 
the inner end of said plug and having an annu 
lar recess facing said first named recess, thers ! 
being discharge passages in said plug connect 
ing such annular recess with the exterior of said 
plug; an annular valve plate between said end 
Wall of said plug and said wall member closing 
the end of said cylinder, said valve plate having 
a passage extending co-axially therethrough. So as 
to connect said recesses and a passage connect 
ing said first named recess with the interior of 
Said tubular wall extending from said cylinder; 3, 
valve closure means in said first named recess 
for closing said passage which leads from Said. 
first named recess to the interior of said wall 
extending fron said cylinder; and valve closure 
means in Said second named recess for closing 
said passage which connects said recesses. 

7. A valve device for a pump of the charac 
ter described, having a cylinder, a piston in said 
cylinder having a projecting piston rod, a tubu 
lar wall extending from said cylinder, and a plug ; 
in the end of said tubular wall having an open 
ing for said piston rod and passages therein, in 
cluding: a wall member for closing the end of 
said cylinder facing said plug, said Wall member 
having an opening therethrough for said piston 
rod; an annular valve plate between said end 
Wall of Said plug and said wall member closing 
the end of said cylinder, there being an annu 
lar recess formed between said cylinder and said 
plate and being connected to the interior of sa di 
cylinder, and there being a recess formed between 
said plug and said plate and being connected to 
said passages òf said plug, said valve plate hav 
ing a passage extending co-axially therethrough 
so as to connect said recesses and a passage con 
necting said first named recess with the interior 
of said tubular wall extending from said cylin 
der; valve closure means in said first named 
recess for closing said passage which leads from 
said first named recess to the interior of said 
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Wall extending from said cylinder; and valve 
closure means in Said second named recess for 
Closing Said passage which connects said re 
C6SSGS, 

8. A valve device for a pump of the charac 
ter described, comprising: a cylinder; a body 
Spaced from the end of said cylinder, said body 
having a passage therein; a wall closing the end 
of Said cylinder; a valve plate disposed between 
Said Wall and said body, there being an annular 
recess formed between said plate and said wall 
connected to the interior of said cylinder, and 
there being an annular recess formed between 
said plate and said body and connected to said 
paSSage of Said body, said valve plate having a 
passage extending co-axially therethrough so as 
to connect said recesses and having a passage 
connecting with said first named recess and bend 
ing radially outwardly to the exterior of said 
Valve plate; valve closure means in said recesses 
for closing Said passages of said valve plate; and 
Ineans for connecting said body to said cylinder 
and holding said valve plate in fluid-tight, en 
gagement with said wall. 

9. A valve device for a pump of the charac 
ter described, having walls forming a cylinder, 
and a piston rod projecting from said cylinder, 
Comprising: a wall closing the end of said cylin 
der, there being an opening in said wall through 
Which said piston rod passes, and an annular 
channel in said wall around said piston rod 
forming a valve chamber having passages con 
necting with the interior of said cylinder; an end 
wall closing the outer end of said chamber, said 
end wall having valve ports therein connect 
ing with Said chamber; closure members in said 
chamber one each of which cooperates with one 
of Said valve ports; and means in said chamber 
forcing Said closure members toward said ports. 

10. A valve device for a pump of the charac 
ter described, having walls forming a cylinder, 
and a piston rod projecting from said cylinder, 
comprising: a wall closing the end of said cylin 
der, there being an opening in said wall through 
which said piston rod passes, there being an 
nular Walls forming an annular valve chamber 
against the outer face of said wall closing said 
cylinder, Said chamber being separated from said 
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piston rod opening, and said wall closing said 
Cylinder having passages connecting with the 
interior of said cylinder; an end wall closing 
the outer end of said chamber, said end wall 
having valve ports therein connecting with said 
chamber; and closure members in said cham 
ber one each of which cooperates with one of 
Said valve ports. 

11. A valve device for a fluid operated pump 
having a cylinder with a piston therein provided 
with a piston rod projecting from the end of 
said cylinder, comprising: walls forming a valve 
casing around said rod in a position adjacent 
the end of said cylinder, said valve casing having 
an internal port connecting with the interior 
of said cylinder and having an external port con 
necting with the exterior of said valve casing 
through the lateral wall thereof, there being 
check valve means in said casing disposed be 
tween said internal and external ports; and a 
shell extending around said valve Casing, Said 
shell having passage means therein connecting 
with the outer end of said external valve port of 
said valve casing. 
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12. A valve device of the character - described, 

including: walls forming an annular chamber, 
there being fluid passages leading from said 
chamber; an end wall for said chamber having 
three Substantially equally spaced valve ports 
therein communicating with said annular cham 
ber; a like number of closure members within 
Said chamber, each being disposed in a position 
to close one of said ports; and means for re 
siliently forcing said closure members toward 
Said ports, comprising a ring member encircling 
Said chamber and engaging said closure mem 
bers, and resilient means in said chamber behind 
Said ring member operating to force said ring 
member toward said closure members. 

13. A valve device of the character described, 
including: Walls forming a valve chamber, 
one of the walls of said chamber having three 
valve ports therein communicating with said 
chamber; a plurality of ball members within 
said chamber, each being positioned so as to 
close One of Said ports and projecting a distance 
thereinto; a pressure member engaging all of 
said ball members; means for exerting a force 
on said pressure member so as to seat said ball 
members in Said ports; and means for limiting the 
movement of said ball members away from said 
ports to less than said distance. 

14. A valve device of the character described, 
including: Walls forming a valve chamber, 
one of the Walls of Said chamber having three 
valve ports therein communicating with Said 
chamber; three ball members within said cham 
ber, each being positioned so as to close one of 
said ports and projecting a distance thereinto; a 
pressure member engaging all of said ball men 
bers; means for resiliently exerting a force on 
said pressuremember So as to seat Said ball mem 
bers in said ports; and means for limiting the 
movement of said ball members away from Said 
ports to less than said distance. 

15. A valve device of the character described, 
including: walls forming a valve chamber, 
one of the walls of Said chamber having three 
valve ports therein communicating with said 
chamber; a plurality of ball members within 
said chamber, each being positioned so as to 
close one of said ports and projecting a distance 
thereinto; a pressure member engaging all of 
said ball members, said pressure member being 
held in floating engagement with said ball men 
bers; means for exerting a force on Said pres 
sure member so as to seat said ball members in 
said ports; and means for limiting the movement 
of said ball members away from said ports to 
less than said distance. 

16. A valve device of the character described, 
including: walls forming a valve chamber, 
one of the walls of said chamber having three 
valve ports therein communicating with said 
chamber; a plurality of closure members within 
said chamber, each being positioned so as to 
close one of said ports and projecting a distance 
thereinto; a pressure member engaging all of 
said closure members; and a coil Spring in Said 
chamber engaging said pressure member SO as 
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to yieldably force said pressure member and 
said closure members toward said ports So as to 
seat said closure members with respect to Said 
portS. 
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