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1 Claim. (Cl. 10S-153) 

The invention has to do with water ñood pumps and 
more particularly with the plunger, cylinder, and stuffing 
box arrangement of water flood pumps. 

lt is the custom in the oil fields when a field is depleted 
to an extent such that production is no longer profitable, 
to pump water down some wells in order to force the 
remaining oil in the formation toward another well so 
that the oil may be recovered therefrom in the normal 
fashion. This systematic driving of oil to a producing 
well is called water flooding. In order for this to be 
effective the pumps must maintain the water pressure 
down the wells at about 2000 p. s. i. To release this 
pressure means losing the drive on the oil with a conse 
quent loss of production. lt is therefore desirable to 
maintain the pumps in operation at all times and to have 
shut-down time at a minimum. 

lt is an object of this invention to employ a pump 
which is simple to assemble and is susceptible of rapid and 
easy replacement of wear parts. 
A particular object of the invention is to make the 

cylinder head and the stuiiing box an integral unit, so 
as to permit quick removal and replacement of the stuff 
ing box. 

Another object of the invention is to make the plunger 
removable from the crosshead, so as to permit removal 
and replacement of the stuffing box and the plunger as a 
unit. ln practice it has been found that the stuffing box 
packing is the first part to need replacement, and it needs 
replacement often. Heretofore this required removal of 
the gland nut, the removal of the old packing, the tedious 
repacking, ring by ring, of the new packing, and, finally, 
the replacement of the gland nut. Since the time element 
is so important, often a hurried~ job of placing the packing 
over the plunger is done wrong, and the job must be 
done again. The present invention greatly reduces this 
detrimental non-operating time by requiring only the 
steps of unfastening the plunger and cylinder head and 
removing a gland nut from the stuffing box, then removal 
and replacement of the entire unit, a job easily and 
quickly handled by only one man. The replacement of 
the stuffing box packing and the positioning of the plunger 
therein can then be done at leisure at the bench in the 
spare unit while the pump is running. 
Another object of the invention is to provide a pump 

arrangement such that a change in plunger size can be 
rapidly made. The plunger size can be changed in the 
same manner that a stuffing box is replaced, merely 
inserting a unit with the desired new plunger and stuffing 
box sizes. 
A still further object of this invention is to provide a 

cylinder, plunger arrangement which has a minimum end 
clearance for greater etñciency in cylinder filling. 

Other objects will become apparent from the descrip 
tion of a preferred embodiment hereinafter described and 
claimed, reference being made to the accompanying draw 
ings forming a part of this discolsure, wherein like nu 
merals refer to like parts, and in which drawings: 

Fig. l is a side elevation of the water flood pump, show 
ing the cylinder, plunger, stuffing box arrangement. 
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Fig. 2 is an end view of the pump showing the re 

movable cylinder heads. 
Fig. 3 is an enlarged fragmentary view of Fig. 1 show 

ing the plunger and stuffing box arrangement. 
Fig. 4 is a perspective view of the cylinder head, stuff 

ing box unit. f 
The water flood pump designated generally at 1 has a 

casing 2 with a crankshaft 3 rotatably mounted in one 
end thereof. The crankshaft 3 has a crankpin 4 on which 
is mounted connecting rod 5. The pump may be of 
any desired number of cylinders, each being identical in 
structure and function, so that the description of one 
cylinder arrangement will sui-lice for all. The connecting 
rod 5 is in turn connected by means of wrist pin 6 to 
the crosshead 7. The crosshead 7 is mounted in guide 
ways 8, which are an integral part of the casing 2, for 
sliding movement therein. The crosshead has a cross 
head rod 9 formed as an integral part thereof and ex 
tending parallel to the direction of reciprocation of the 
crosshead. The rod 9 extends through bore 10 in the 
casing 2. Plate 11 is secured to the casing 2 by means 
of screws 12 and carries seal 13 through which the rod 
9 passes, sealing the crosshead guides 8 against foreign 
material from outside the casing 2, and forming a sealed 
lubricant chamber 14 within the easing for the moving 
parts. 
The outermost end of the rod 9 is threaded at 15 for 

the mounting of the removable plunger 16. Plunger~16 
may be metal, ceramic, or ceramic coated metal and has 
an internally threaded end 17 to mate with the threaded 
end 15 of rod 9. The outer end surface of the plunger 
can be hexagonal to facilitate the mounting of the plunger 
on the rod with a wrench. 

Casing 2, at the opposite end from the crankshaft 3, 
has the fluid end 20 of the pump mounted thereon. The 
fluid end 20 has inlet valve 21 and discharge valve 22 
mounted therein. A bore 23 concentric with the axis 
of the plunger 16 forms part of the chamber 24 in the 
fluid end. A hollow sleeve 25 closed at one end 26 is 
mounted in bore 23. The sleeve 25 is bored transversely 
at 27 and 27a to permit passage of the working fluid 
through the chamber 24. At the Closed end of the sleeve 
a flange 28 integral therewith has studs 29 passing there* 
through to secure the sleeve in the bore 23 by means of 
nuts 29a. Sealing rings 30 and 31 are used between 
the sleeve and the fluid end to seal the chamber 24 from 
the atmosphere. The bore 32 of the sleeve 25 is of a 
diameter slightly greater than that of plunger 16. And the 
end 26 of the sleeve is so placed that a minimum end 
clearance is had between the plunger 16 and the end 
wall 26 when the plunger is at the extreme limit of the 
pumping stroke. Ring 33 is a guide ring engaging in 
annular groove 34 of the casing 2 and annular groove 
35 of the fluid end 20 to facilitate alignment of the parts 
when the fluid end is mounted on the casing by means 
of studs 36. 
The sleeve 25 is of sufficient length to extend into the 

casing 2 and surround the plunger 16 over a considerable 
portion of its length so as to form the stuffing box 37 
therewith. The sleeve 25 has a counterbore 38 at its 
open end, of a diameter greater than that of bore 32 
thereby forming a shoulder 39 therebetween. Mounted 
in the counterbore 3S is a junk ring 40 which is of a suf 
fìcient width so the plunger 16 in its most retracted posi 
tion during operation will not withdraw from the ring. 
Packing rings 41 are mounted in the counterbore adja 
cent ring 40 and a follower gland 42 is mounted in the 
counterbore adjacent the packing rings. The outside 
surface of the sleeve 25 is threaded at 43 and a gland nut 
44 is mounted thereon. The nut 44 has a shoulder 45 
which engages the gland 42. Thus a tightening of the 
nut 44 will compress the packing rings between shoulder 
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4S ofthe nut and shoulder 39 of the sleeve, >forcingthem 
radially inwardly into sealing engagement with the 
plunger 16. 
The operation of the device is as follows. During 

normal operation of the pump it may become necessary 
to replace the packing rings 41 of the ’stutlin'g box. A 
spare unit including the sleeve member 2`5,'the`packing 
elements, and the plunger mounted therein is brought to 
the pump from the work bench. The pump is then shut 
down. Nuts 29a rare removed so as to permit removal 
of sleeve 25. The plunger 16 is unscrewed ‘from rod 9. 
_Gland nut 44 is removed'and can be hung on rod 9, and 
the remainng assembly is pulled out through the fluid end. 
The spare unit, including plunger, packing, and sealing 
rings 30 and 31, is placed in the bore 23 and the connec 
tions reassembled. Thus in '_a very short time a complete 
change can be made by 'one man and the pump Vagain 
started. The removed unit 'can then be taken to the 
work bench, the plunger removed and inspected, the 
packing rings replaced, the’ plunger put back in the pack 
ing and the unit can be used as the next replacement unit. 
While the pump is running, time can be taken to do an 
adequate replacement andre'pair‘job, and no time-cutting 
short cuts are needed, which may result in inadequate 
parts replacement. 

If it is desired to change the plunger size, the same 
procedure would be followed. A unit made up of a 
plunger ’and stuñing-box assembly of the desired size 
‘would be used as the replacement unit. 
Having fully described my invention, what I claim 4as 

new and desire to secure by United States Letters 
Patent is: 
A pump comprising a cylinder block having a bore 

therethrough, inlet and outlet ports in said block opening 
laterally into said bore and having inlet and outlet valves 
mounted respectively therein, drive means including a 
reciprocating member, a plunger removably attached to 
said reciprocating member, a stuñ‘ìng box cartridge 
mounted in said bore, said cartridge comprising a cylin 
drical sleeve surrounding said plunger and having ports 
in communication with the inlet and outlet ports in said 
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cylinder block, a flange integral with one end of -said 
sleeve remote from said reciprocating member forming a 
'closure head'f‘or'both V>said sleeve and said cylinder bore 
and engaging said cylinder block for securement of said 
sleeve to said block, said sleeve extending a substantial 
distance beyond said cylinder block toward said recipro 
cating member and terminating in an open, externally 
screw-threaded end, a counterbore in said open end of 
said sleeve, lan internal shoulder formed by the end of 
said counterbore remote from said reciprocating member, 
an adjustable packing mounted in >said counterbore, abut 
ting said shoulder, ‘and engaging said plunger in sealing 
relationship therewith, a follower gland slidable in said 
sleeve and adjustably engaging said packing on the side 
of said packing toward said reciprocating member, and 
an internally screwâth'r'eaded gland nut screw-threadedly 
received on said externally screw-threaded end of said 
sleeve, said nut having an inwardly directed shoulder on 
the side of said nut adjacent said reciprocating member, 
said shoulder adjustably engaging said follower gland 
endwise against the end of said follower gland toward said 
reciprocating member to slide said follower gland in said 
sleeve, thereby tovadjust said packing, and said plunger, 
sleeve, `flange, `packing and follower gland being remov 
able from and replaceable in said cylinder bore as a 
unit. 
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