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The present invention relates to pumps and more par 
ticularly to an improvement in a cylinder and valve pot 
closing means for slush pumps. 
The present invention is an improvement over my three 

copending applications for Slush Pump Valve Cover, ?led 
July 17, 1964, Ser. No. 383,459, August 12, 1964, Ser. No. 
389,003 and September 3, 1964, Ser. No. 394,267. 

Slush pumps of relatively large capacity are conven 
tional equipment in oil well drilling and are used for cir 
culating the drilling ?uid. These pumps have generally 
cylindrical shaped upwardly open intake and exhaust ?uid 
transferring bodies, commonly called “valve pots” which 
are respectively equipped with ?uid intake and exhaust 
valves. The valve pots must be provided with means per 
mitting access to the valve therein to service the valve. 
To accomplish this a cap or cover is usually provided at 
the upwardly disposed end of each valve pot which is 
usually attached to the valve pot by a plurality of stud 
bolts or bolts and nuts. A recent improvement com 
prises a ring or disk-like cap which is threadedly secured 
to the valve pot by a single threaded member. This single 
member frequently works loose during operation of the 
pump resulting in malfunction of the associated valve. 
Furthermore, the type of cover in which a plurality 
of bolts holds the cover in place, requires considerable 
time to remove and replace each cap or cover resulting 
in extensive shut down time. 
The valve pots are in ?uid communication with the 

respective pump cylinders, the latter, each having a re 
ciprocating piston. The slush pump cylinder is similarly 
closed at the head end of the pump by a bolted on 
cap which employes a central threaded stud bolt en 
gageable with a plug or head in turn engaging a liner 
spool for holding the cylinder liner in place and spread 
ing packing into sealing relation with the wall of the 
cylinder. The liner and liner spool packing becomes 
compressed during operation of the pump permitting 
longitudinal movement of the liner spool and liner in 
response to the reciprocating action of the pump piston 
resulting in excessive wear of the mating parts. 

It is, therefore, the principal object of the invention 
to provide an improved valve pot and cylinder closing 
means for a slush pump which may be quickly and easily 
assembled and removed to service the pump. 
A similarly important object is to provide cylindrical 

opening closure members for a pump forming a pressure 
chamber communicating with the ?uid moved under pres 
sure by the pump piston for holding the closure members 
in sealing relation with respect to the Wall of the re 
spective cylindrical opening. 

Another object is to provide valve pot and piston 
cylinder opening covers or plugs which employes a single 
shaft engaging segmental lever members which are ful 
crumed against the respective cover and cylindrical wall 
for closing the opening in a novel manner. 

Still another object is to provide a device of this class 
which may be connected with existing slush pump valve 
pots and piston cylinder openings without extensive modi 
?cation thereof or which may be incorporated in the de 
sign of slush pumps to be manufactured. 
The present invention accomplishes these and other 

objects by providing means at the open end of slush pump 
cylindrical openings for engaging and holding segmental 
lever members fulcrumed against a closure member. 
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Other objects will be apparent from the following de 

scription when taken in conjunction with the accompany 
ing single sheet of drawings, wherein: 
FIGURE 1 is a fragmentary vertical cross-sectional 

view through the head end portion of a slush pump cylin 
der and valve pot incorporating the present invention; 
FIGURE 2 is a vertical cross-sectional view taken 

substantially along the line 2——2 of FIG. 1; and 
FIGURE 3 is a fragmentary vertical cross-sectional 

view, to a larger scale, of the valve pot cover, per se. 
Like characters of reference designate like parts in 

those ?gures of the drawings in which they occur. 
In the drawings: 
The reference numeral 10 indicates a fragment of the 

?uid end of a conventional slush pump having a body 12, 
a piston cylinder 14 surrounding a cylinder liner 16 with 
in which a piston 18 is reciprocated. The body 12 is 
provided with an enlarged head-end opening 20 coaxial 
with respect to the cylinder 14 and intersected by a valve 
pot opening 22. Packing 17, interposed between a ?ange 
19 on the liner 16 and the body 12, seals the liner with 
the adjacent wall of the opening 20. The liner 16 is 
held in place within the cylinder 14 by a cage-like liner 
spool 24 having an inner end portion 25 surrounding 
the adjacent end portion of the liner and disposed against 
the liner ?ange 19. Packing 26 surrounds the normally 
closed head end portion 27 of the liner spool 24 and seals 
with the inner wall surface of the cylinder head opening 
20 opposite the liner. The liner spool 24 is provided with 
lateral openings 28 which provide communication be 
tween the bore of the ‘liner 16, liner spool 24 and the bore 
forming the valve pot opening. 
The valve pot opening 22 receive a valve seat 29 closed 

by a spring urged valve 30 engaging a valve plug or 
cover 32 to be presently described. The above com 
ponents, numbered 10 through 32, are conventional equip 
ment for the ?uid end of slush pumps and are set forth 
to illustrate the type of pump with which the present 
invention is used. 

In carrying out the invention the cylinder cap, not 
shown, is removed and is replaced by a cylindrical walled 
ring 40 surrounding the opening 20 and connected to the 
pump head end, as by welding 41. The ring 40 is 
counterbored, as at 42, from its inwardly disposed end, 
forming an annular inwardly directed shoulder 44. A 
cylindrical head or plug 46 is closely received coaxial-1y 
by the outer end portion of the cylinder head-end open 
ing 20 and contacts, at its inner end surface, the outer 
end surface of the liner spool. The plug 46 is provided 
with an annular outer groove for the reception of pack 
.ing 48 in sealing relation with the wall of the opening 20. 
A packing spreader 49 is interposed between the packing 
26 and 48. The inwardly disposed end of the plug 46 
is provided with a counterbore or recess forming a pres 
sure chamber 50. A centrally bored externally threaded 
stem or shaft 52 is threadedly connected coaxially with the 
outer end portion of the plug 46 and is provided at its 
free end portion with a grease gun ?tting or valve 54 for 
the purposes presently explained. 
A plurality of segmental Wedge or lever members 56 

surrounds the shaft 52, Each of the segments 56 have 
one outer arcuate end surface cooperatingly engaged with 
the annular shoulder 44 and an opposite arcuate end 
portion 58 positioned in surrounding spaced relation with 
respect to the shaft 52. The segments 56 further have 
an edge surface 60‘, substantially opposite their end sur 
face engaged by the shoulder 44, in contact with the outer 
end surface of the plug 46, forming a fulcrum point. 
A contact sleeve or ring 62, T-shaped in cross section, 
as shown in FIG. 1, slidably surrounds the shaft 52 be 
tween the shaft 52‘ and end surfaces of the segment end 
portions 58 and in overlapping relation with respect 
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to the latter. A nut 64 is threadedly engaged with the 
free end portion of the shaft 52 which forces the contact 
ring against the adjacent end portions 58 of the seg 
mental members to fulcrum the latter, in cooperation 
with the shoulder 44, against the plug 46 which in turn 
forces the liner spool 24 against the liner 16. 
The outwardly disposed end portion 27 of the liner 

spool 24 is centrally bored, as at 66, and counterbored, 
from each end, to form a valve seat 68 facing toward 
the plug 46 for receiving a spring urged check valve 70 for 
opening and closing the bore 66 for the reasons herein 
after explained. 

Similarly, the valve pot inner wall is counterbored, ad 
jacent its outer end, as at 80, to form an inwardly directed 
annular shoulder 82 which receives similarly formed seg 
mental lever members 84 held in place and urged toward 
the valve pot cover 32 by a threaded shaft 86 coaxially 
connected to the cover 32 and a contact member 88 by a 
shaft nut 90. Packing 91, interposed between a ?ange 
on the cover 32 and an annular shoulder formed on the 
wall of the valve pot opening 22, seals the cover 32 ?uid 
tight. The shaft 86 is similarly centrally bored, from its 
outer end, and provided, at its other end, with a grease 
gun ?tting 54. The inner end portion of the shaft 86 is 
provided with a lateral bore 92 communicating with a 
bore 94 extending longitudinally through the cover 32 in 
off-set relation with respect to the longitudinal axis of the 
shaft 86. A counterbored plate 96 surrounds the shaft 86 
in contact with a cooperating surface formed on the outer 
surface of the valve pot cover 32 thus forming a trans 
versely divided plug for the valve pot opening. Packing 
97 seals the plate 96 with the shaft 86 and cover 32. The 
outer end portion of the valve pot cover 32 is recessed, 
around the shaft 86, to form a pressure chamber 98 in 
communication with the bores 92 and 94 for the purposes 
presently explained. Counterbores are similarly formed 
in the valve pot cover member 32 from each end of the 
bore 94 to form a valve seat 100 for receiving a similar 
spring urged check valve 102. 

Operation 

In operation the invention is installed in the slush pump 
cylinder and valve pot openings as described hereinabove. 
When the slush pump is placed in operation, the recip 
rocating piston 18 forces ?uid through the bore 66, nor 
mally closed by the valve 70, to ?ll the chamber 50 and 
build up a ?uid pressure within the chamber 50 equal 
with respect to the pressure of the ?uid being pumped 
from the pump intake, not shown, through the valve 30. 
When the piston 18 moves in the opposite direction, the 
?uid is trapped under pressure within the chamber 50 by 
the valve 70 which maintains the liner spool 24 in contact 
with the liner 16. Similarly, ?uid pumped through the 
valve 30 and through the valve cover bore 94, normally 
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closed by the valve 102, ?lls the chamber 98 which sim 
ilarly maintains the valve cover 32 in sealing contact with 
the wall forming the valve pot opening. 

Alternatively a grease gun, not shown, may be con 
nected with the grease ?ttings 54 to ?ll the pressure cham 
bers 50 and 98 with a desired quantity of grease under 
pressure which is trapped by the valves 70 and 102 to 
maintain, respectively, the liner spool 24 in place against 
the liner 16 and to hold the valve pot cover 32 in ?uidtight 
position. The respective cylinder closing components may 
be removed by reversing the installation steps by ?rst re 
leasing ?uid or grease pressure from the respective pres 
sure chambers by opening the grease gun ?ttings 54. 

Obviously the invention is susceptible to some change 
or alteration without defeating its practicability, and I 
therefore do not wish to be con?ned to the preferred em 
bodiment shown in the drawings and described herein, 
further than I am limited by the scope of the appended 
claims. 

I claim: 
1. In a pump having a body, a cylinder opening out 

wardly of said body, a liner in said cylinder, a liner spool 
bearing against said liner, the combination of: a cylin 
drical plug closely received by the outwardly open end 
portion of said cylinder; a ring secured to said body co 
axial with respect to said cylinder, said ring having an 
inwardly directed annular shoulder; a shaft coaxially se 
cured to and projecting outwardly from said plug; a plu 
rality of segmental lever members within said ring; said 
segmental lever members having an arcuate end portion 
surrounding said shaft and having an opposite arcuate 
end portion contacting said annular shoulder, said seg 
mental lever members each having an opposite edge sur 
face contacting the adjacent surface of said plug; and a 
nut threadedly engaged with said shaft for fulcruming, 
in cooperation with said annular shoulder, said segmental 
lever members against said plug. 

2. Structure as speci?ed in claim 1 in which the end 
portion of said liner spool adjacent said plug is centrally 
bored and provided with a valve seat facing said plug; a 
check valve seated on said valve seat, said plug having a 
recess formed in its inwardly disposed end portion form— 
ing a pressure chamber communicating with said check 
valve. 

3. Structure as speci?ed in claim 2 in which said shaft 
is centrally :bored for communication with said pressure 
chamber; and a valve connected with the free end of said 
shaft. 
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