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UNITED STATES 

' 1,647,425. 

PATENT OFFICE. 
FRANK J’. WISE, or rum, CALIFORNIA. 

WEAR-{PREVENTING MEANS ron PUMPS. 

Application ?led'll'anuary 30, 1923. Serial No. 615,847. 

My inventionvrelates in general to pumps 
employed for transferring liquids contain 
ing the solid materials in suspension, and 
relates particularly to mud pumps for pump 
ing abrasive materials, such as the fund em 
ployed in rotary well drilling operations. 
‘In this disclosure I shall describe my in 

vention as applied to mud pumps employed 
in the oil ?elds for pumping lubricating mud 
mixture into the hole being drilled. This 
[lubricating mud is generally a mixture of 
clay and water, and therefore contains abra 
sive materials which cause-very. rapid wear 
in the moving parts of the mud pump. It 
is for this reason that replaceable steel liners 
are provided in the cylinders so that the 
pumps may have the e?iciency thereof re 

‘ ‘newed. The Wear between the liner and the 
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pump piston is due to the fact that abrasive 
material adheres to the walls of the liner and 
passes in between the piston and the liner as 
the piston reciprocates.‘ This abrasive lubri 
cating mud also adheres to the piston rod 
and is carried into the packing gland through 
which the piston rod extends into the pump 
cylinder. This causes rapid wear upon the 
piston rod with the result that'a frequent 
renewal is necessary. The valves of such 
mud pumps are also subject to the rapid 
wearing action of the mud and must be'fre-. 
quently renewed.v 
Although I am describing nay-invention 

relative to-this certain type of pump, it will 
be readily understood that in various indus 

'- . tries. pumps are employed for the purpose 
of transferring liquids containing solid and 
abrasive materials, and that my invention is 
also applicable to these other pumps. 

It is the principal object of my invention 
to provide means in a pump for preventing 
the material, being pumped, from entering 
between the moving parts, thereby prevent 
ing the rapid Wear between these ‘moving 
parts which is occasionedby such entrance 
of wear producing materials therebetween. 
The invention also provides means for clear 
ing the surfaces of the pump valves. 

It is a further object of my invention to 
provide equipment whereby my invention 
may be employed, which equipment may be’ 
attached to ‘and installed in the ordinary 
type of pumps. I 
My invention consists essentially of intro 

ducing a ?ow of steam or other ?uid between 
' the frictionally engaging surfaces of the 

pump, this ?ow of ?uid washing the‘ surfaces 
and reventing the entrance of abrasive ma- ‘ 
teria s therebetween. In application to the 
piston of the pump‘, the ?uid is forced out 
between the engaging faces of the piston and 
the cylinder in a forwarddirection as the 
piston moves forwardly, so that the cylin 
der Walls are cleared of abrasive materials 
ahead of the advancing piston. When the 
piston advances rearwardly, the clearing 
?uid 1s ejected in a rearward direction, thus 
Washing the cylinder Walls ahead of the rear 
wardly advancing piston. When applied to 
the piston rod, myinvention employs a cir 
cularchannel around the piston rod, this 
channel being disposed at the inner end of 
the packing box structure. ~As the piston 
rod moves outwardly through the stu?ing 
box, which is in a direction which ‘would 
ordinarily result in the‘ carrying of abra 
sive materials into the packing box, a flow of 
liquid is forced through the annular chan 
nel and inwardly along the face of the pis 
ton rod, thus washing off the adhering sub-' 
stances from each succeeding portion of the 
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piston rod surface before it passes into the ' 
stu?ing box. Valve clearing means as shown 
in the drawing and hereinafter made evident 
are also providedby the invention. 
The especial advantages of my invention 

and further objects thereof will. be made 
evident hereinafter. . 
@Referring to the drawings which are for 

illustrative purposes only, ' ‘ 
Fig. 1 is a partly sectioned elevation of a 

mud pump showing the employment of cer 
tain features of my invention. 

' Fig. 2 shows a form of valve structure 
which'_may be employed in the practice of 
my invention with such av pump as shown in 

, Fig. 1. 
' Fig. 3 is a section taken upon a plane rep 
resented by the line 3—3 of Fig. 2. 

Fig. 4 is a section taken upon a plane rep 
resented by the. line 4-4 of Fig. 2. . 

Fig. 5 is a fragmentary view showing in 
section a portion of a cylinder equipped'with 
other means for practicing the principles 
of my invention; the equipment sho-Wn in 
Fig. 5 being preferablyemployed in high 
pressure pumps. 7 

- Fig. 6 is a section taken upon a plane rep 
resented by the line 6-6 of Fig. 5. 

Fig. 7 is a partially sectioned plan ‘view . 
of the improved type of balanced valve I 

‘as 
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employ with the equipment shown in Fig. 5. 
Fig. 8 is a section taken upon a plane rep 

resented by the line 8——8 of Fig. 7. 
Fig. 9 is a fragmentary sectional view 

showing a stu?ing box equipped with an at 
tachment which adapts the stuffing box to t 
the practice of my invention. 

Fig. 10 is a sectionv through the ring mem 
ber shown in Fig. 9, this section being taken 
as indicated by the line 10—10 in the Fig. 9. 
In Fig. 1, I show a pump having a steam 

cylinder 15 and 'a pumping cylinder 16. 
Through a connecting rod- 17, the pump'pis 
ton 18 is reciprocated by the drive piston 
19 which operates in the steam cylinder 15. 
The steam cylinder 15 has steam ports 20 
leading into each end thereof, and discharge 
ports 21 near each end thereof, which are 
controlled by a slide valve 23 which is op 
erated in the steam chest 24 by a valve rod 
25 connected at 26 to the valve lever 27,- ac 
cording to customary practice. 
Let it be considered that it is desired to 

apply my invention to the piston rod 17 andv 
stu?ing box 29 of the pump shown in Fig. 1. 
Avsteam pipe 30 may be connected between 
the steam inlet port-20 and an annular recess 
31 formed around the piston rod, this inter~ 
connection being ' accomplished through 
channels 32 and 33 formed respectively in 
the walls of the steam cylinder and the 
pumping cylinder. When the valve 23 is in 
the position shown in thedrawing so that 
the steam port 20 at the right hand end of 
the cylinder 15 is opened, steam enters be 
tween the piston 19 and the right hand head 
35 of the cylinder 15 and forces the piston ' 
l9, and the connecting rod 17 andpiston 18 
associated therewith, in a direction indicated 
by the arrows 36. During this time steam 
is also being forced throughthe inter-con 
necting pipe 30 and the annular channel 31 
from which it passes around the piston rod 
17 into the cylinder 16. This passave of 
steam along theface of the piston rod 117 has 
the effect of removing therefrom any adher 
ing materials with the result that the piston 
rod is washed clean before it passes into the 
stu?’ing box 29; therefore, theientrance of 
abrasive materials into the stu?ing box is 
preventedand maximum life of the piston 
rod attained. ' _ 

For the purpose of applying the invention 
to the piston and cylinder of the pump, 
shown in Fig. 1, channels 38 and 39 may be 
formed longitudinally in the piston rod 17, 
the channel 38 opening into-the steam cylinder 
15 at 40 and extending to the rearward end 
of the piston ‘18 where it connects into 
an annular channel 41. The channel 39 is 
open at 42 to the left hand end of the steam 
cylinder 15 and extends through the piston 
rod 17 to the forward end of the pump pis 
ton 18v where; it connects‘ into an annular 
channel 43. An annular channel 44 is 
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formed at the rearward end of the pump pis 
ton 18 in the circumferential face thereof, 
and an annular channel 45 is similarly 
formed near the forward end, of the pump 
piston 18. Radial passages 46 connect be 
tween the channels 41 and 44 and radial pas 
sages'47 connect between the channels 43 and 
45. When the pistons are moving in the di 
rection of the arrow 36, steam under pres 
sure between the piston and the head 35 of 
the cylinder 15 is forced through the channel 
38 to the annular channel 41 from which it 
is thence°distributed through the passages 
46 to the outer channel 44. From this chan 
nel 44- it passes, in the same direction as the 
movement of the pistons, between the face 
of the piston and the face of the pump liner 
48 and washes the face of the liner 48 clear 
of adhering substances ahead of the advanc 
ing piston. When the pump‘has reached the 
end of its stroke in the direction of the ar 
row 36, the slide valve i'introduces steam be 
tween the steam piston 19 and the head 49 

85 

of the cylinder '15, whereupon moving. the . 
piston in a direction opposite to that indi 
cated by the arrows 36. During this opposite 
movement, steam under pressure passes 
through the channel 39, through the chan- v 
nel 43 and passages 47, and is forced from 
the channel 45 between the face of the piston 
18 and the face of the liner, 48, in a direction 
indicated by the arrow‘50, thus washing the 
face of the liner 48 ‘on the opposite side of 
the piston as it moves in‘ a direction opposite 
to the arrow 36, or in other words, in the 
direction indicated by the arrow 50. i 

' In Fig. 2 of the drawing I ‘show a pump 
valve structure which may be employed with 
the mud pump shown in-Fig. 1. This valve 
structure provides a seat ring 55 which is in 
serted in the valve-opening 56 provided for 
this purpose in the division wall 57 of a 
pump. .This-member 55 has the upper rim‘ 
thereof given the \/ formation shown at 58. 
A valve closure'me'mber 59 is provided hav 
ing an annular V-shaped channel 60 formed 7 
therein which ?ts down over the valve seat 
in the manner shown in Fig.‘ 2. The closure 
member‘59 is formed of an outer cup shaped 
member. .60 provided with an annular ?ange 
61 and having an annular groove 62 formed 
therein. Within this outer member 60 a 
filler plate 63 having radial channels 64 
therein is placed and secured by ‘bolts 66 
which hold. the upwardly extending shank 
67 - of the valve closure member 59 against 
the member 60-. The shank 67 is cylindrical 
in form and extends out‘through a packing 
box '69 mounted in the outer wall 70 ofthe 
ump'and has a concentrically disposed tube 

71 mounted therein ‘which has a packing 
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box 72 at the upper end thereof and a lat- ‘ 
eral outlet73'to which a ?exible steam hose - 
74 may be connected. Centrally through the 
tube 71 a valve rod 75 extends. This valve 130 



. or other fluid under high pressure is deliv-_ 
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rod has a valve head 76 upon the lower end 
thereof which is adapted to close an ori?ce 
77 which leads to the radial channels 64 con 
necting with the annular ‘channel 62. The 
upper end of the valve rod 75 is connected 
to a shaft '7 9 which threads, as indicated at 
80, into a block 81 mounted upon the shank 
67 by bars 82. This shaft 79 has diametral 
ly projecting pins 84 near the upper end ' 
thereof which extend into helical channels 
85 formed in a stationary block 86 which 
may be supported-by a bracket 87. Steam 

ered through the hose 74 into the tube 71. 
When the valve closure member 59 is raised 
due to the pressure thereagainst, the valve 
structure which includes the shank 67, the 
block 81, and the shaft 79 move upwardly. 
In moving upwardly, the diametrally ex 
tending pins 84 must follow the ‘helical 
channels 85, thereupon rotating the shaft 
79 in ‘:he block 81. Due to the threaded en 
gagement of the shaft 79 with the block 81 
as indicated at 80,,the shaft and the valve 
rod 7 5. attached thereto revolve upwardly 
relative to the valve structure, with the re 
sult that the valve head 76 is raised from. 
the ori?ce 77 and steam allowed to ?ow 
through the channels 67 into the annular 
channel 62 from whence it is distributed, 
through passages 89, between the V-shaped 
faces of the closure member 59 and valve 
seat 55. When the valve structure again 
lowers, the shaft 79 rotates in the opposite 
direction with the result that the ori?ce 77 
is again closed by the valve head 76. ' 
I have previously described my invention 

in operation with a low pressure type of 
pump. In such pumps the resisting pres 
sure which must be pumped against is lower 
than the pressure of the steam employed in 
the steam cylinder and the drive piston and 
the pumping piston are made of substan 
tially the same size. In this type of pump, 
steam from the valve chest maybe employed 
as‘shown in Fig. 1. In high pressure pumps, 
however, the pumping piston is. .constructed 
considerably smaller than the steam or drive 
piston, so that an increase in pressure may 
be obtained thereby. In such pumps the 
pressure in the pump cylinder is much 
greater than the pressure of the steam em 
ployed for driving the pump; therefore, it 
becomes necessary to use a ?uid, or steam, 

- under high enough pressure to overcome the 
pressure within the pumpmg cylinder. In 

1 application to-high pressure pumps," I em 
ploy an arrangement such as shown in 
.Fig. 5'. r - 

In Fig. 5, 90 represents a steam pipe lead 
ing from high pressure boiler into a valve 
91 which connects through a pipe 92 with 
the annular channel 93 formed around the 
piston rod 94. The valve 91 is constructed 
as shown in Figs. 7 and 8, in which 95 rep-_ 

8 

resents a body having an inlet passage 96 
into which vertical holes 97 are drilled. A 
revolvable plate 98' operates against the top 
face. ofthe valve block 95 and has holes 99 
therein which cooperate with the holes 97. 
An outlet channel 100 is drilled into with 
vertical holes 101, and similar holes 102 are 
provided in the plate 98, as shown in Fig. 8. 
team enters the cap 104 of the valve 91 

through the passages 97, which are disposed 
equidistant upon either side of the center. 
axis of the'valve, and discharges through 
the holes 101 which are also disposed equi 
distant from-the center of the axis and lie 
in a plane perpendicular to the plane of the 
holes 97. The shaft 105 may be rotated 
upon the face of the block 95 by a lever 106 
in such a_ manner that the holes 99 and --102_ 
are removed from alignment with the holes 
97 and 101, as indicated at 107 and 108, thus -1 
preventing the ?ow of steam through the 
valve. ’ I 

".As shown in Fig. 5, the lever 106 has 
downwardly extending ends 109 and 110 
which may be engaged by a block 112 mount 
ed upon the piston rod 94. When the lever 
106 has a right hand end thereof raised as 
indicated by‘ the full lines 114, the valve is 
opened and steam is allowed to pass through 
the channel .93. When the left hand end of 
the lever 106 is raised as indicated by the ' 
dotted lines 115, the valve is closed. In 
Fig. 5, the‘ valve is shown in open position 
and the piston rod 94 is moving in the direc! 
tion of the arrow 116. During the move 
ment of the piston 94 in this direction, 
steam is ?owing through the channel 93 
and the piston rod washed‘ thereby. Up_ 
on the block 112 striking the lower end of 
the downwardly extending portion 110 of ‘ 
the lever 106, the left hand end of the lever 
is raised and the valve ‘closed, so that no 
steam will ?ow during the movement of the 
piston rod in the direction opposite to the 
arrow 116., It will be perceived that the 
?ow of steam during this movement of the 
piston ‘rod is unnecessary as the piston rod 
is moving away from the gland into the in 
terior of the pump cylinder 118. Upon the 
iston rod 94 reaching the end of its stroke 

in the direction indicated by the arrow 120, 
the block 112, as indicated by the dotted 
lines 12, raises the right hand end of the 
lever and thus opens‘ the valve .91 just be 
fore the piston rod starts on its return 
stroke. Therefore, .a How of steam around 
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the piston rod 94 is started before the com- ' ‘ 
mencement of its movement in the direction 
of the arrow 16, with'the result that there 
is no possibility of any abrasive substance 
entering into the packing gland 122. 
The piston 125 shown in Fig. 5‘ is of a 

special design, and is so constructed that 
it operates as a valve for controlling the 
delivery of steam to thechannels 126 and 

125 
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127 in the outermember 128 thereof. This 
control is accomplished in the following 
manner: The outer member 128 has. a cen 
tral reduced portion 129 which extends in 
to an annular recess 130 formed in the in 
ner member 132, which recess is slightly 
longer than the annular projection 129, as 
shown at 133. This inner 'member 132 is 
divided ‘into two portions, 134 and 135, up 
on a line 136 so that it may be assembled 
within the outer member 128 by inserting 
the members 134 and 135 from either end. 
of the member 128. It will be perceived 
that the frictional engagement of the pack 
in V 136 of the pistons with the cylinder wall 
13% will have, the tendency to move the 
outer member 128 upon the inner member 
132 within the limits of'the annular recess 
130. In Fig. 5, the member 128 is disposed 
in the position which ‘it assumes when the 
piston is traveling in the direction indicated 
by the'arrow 116.‘ The inner member 132 
is, therefore, moved forwardly within the 
outer member and the radial channel 138 
coincides with an annular channel 139 formed 
in the outer member v128, from which 
channel the steam is delivered through ra~ 
dial passages 140 to the channel 127 so that 
the steam may ?ow in the direction indi 
cated by the arrow 116 between the faces of 
the piston 125 ‘and the cylinder wall 137. 
Steam is fed to the'piston through a longi 
tudinal channel 142 formed in the piston 
rod 94. This channel 142 communicates, 
through a radial passage 143 and a nipple 
144, with a ?exible steam hose 145 which in 
turn has connection with the high pressure 
steam supply. When the piston reaches the 
ends of its stroke in the direction indicated 
by the arrow 116, the reverse stroke indi 
cated by the arrow 120 starts. -The ?rst 
movement within the piston 125 at the start 
of the reverse stroke is the travel of the in 
ner member 132 within the outer member 
128, which is at this time stationary, in the 
direction indicated by the arrow 120. The 
radial passage 138 is thereupon removed 
from alignment with the annular channel 
139 and the radial passage 150 is brought 
into alignment with the annular channel 
151 from which the steam is carried through 
radial passages 152 to the outer channel 
.126. 'This steam is then delivered from the 
channel 126, in‘ the direction corresponding 
to the arrow 120, between the face'of the 
piston and the face of the cylinder wall 137, 
with the result that the cylinder wall is 
washed free of adhering substances ahead of 
the advancing piston. With this construc 
tion of piston, it will be perceived that the 
?ow of steam in either direction is started 
simultaneously with, or just before, the 
movement of the piston so that danger of 
abrasive substances~ passing between the 
piston and the cylinder wall is eliminated. 

1,647,426 

To prevent the entrance of the material be 
ing pumped between the outer ‘member 128 
and the inner member 132, ?exible rings v 
155 are provided which are secured by rings 
156 and screws 157 to the ends of the mem 
bers 128 and 132, as shown. These ?exible 
rings effectually prevent any entrance of 
abrasive substances into the valve structure 
of the piston. Channels 160 are also pro 
vided for the delivery of steam to the under 
side of the packing 136 for the purpose of 
holding the packing tightly against the 
walls of the cylinder. ' 
In certain types of, pumps, as shown in 

Fig. 9, the packing chamber is enclosed by 
walls 170 which are cast integrally with 
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the head 71 of the cylinder. For this type ~ 
of packing chamber I provide a ring mem 
ber 172 having an inner annular channel 173 
and an outer annular channel 174 which are 35 

connected by radial passages 176. This ring . 
may be placed in the packing chamber 178 
as shown in Fig. 9, and a hole 180 drilled 
into the wall 170 in a manner to communi 
cate with the outer channel 174. The steam 
‘pipe 181 is then threaded into the outer end 
of the hole 180, as shown, so that steam 
will be delivered into the outer channel 174, _ 
through the passages 176, and into the inner 
annular channel 173 from whence it is 
forced, as indicated by the arrows 184, across 
the face of the connecting rod as previously 
described, functioning in the same manner 
as described relative to the channel shown in 
Figs. 1 and 5. ' 

It is desirable to use steam as a washing 
?uid in the practice of my invention owing 
to the fact that upon the steam coming in 
contact with the cold liquid or mud con 
tained in the pump cylinder, it will immedi 
ately condense to a very small fraction of 
its original volume as steam and will, there 
fore, when condensed to water, require but 
little'space within the pump cylinder. The 
invention is particularly adapted to oil 
pumps ‘used for transferring oil through long 
pipe lines such as now employed for deliver 
ing oil from the oil fields to the transporta 
tion points, .as this oil carries in suspension 
a certain amount of sand and other abra 
sive materials which are Very detrimental 
to the reciprocating parts of the pumps em— 
ployed for driving it through the lines. 
I claim as my invention: 
1. A pump organization comprising walls 

forming a cylinder; a piston operating in said 
cylinder; walls of said piston being disposed 
to form an annular channel near each end of 
and in the cylindrical face of said piston; and 
means for forcing a ?uid through said chan 
nels and between the faces of said piston and 
said cylinder walls, which means is adapted to 
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deliver said ?uid alternately through said ‘ 
channels, said delivery being through the 
channel disposed at the end of said piston 
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concurring with the direction of travel of 
said piston. ' 

2. A pump organization comprising walls 
forminor a cylinder; a piston operating in 
said cylinder; walls of said piston being dis 
posed to form an annular channel near each 
end of and in the cylindrical face of said 
piston; and means for forcing a ?uid through 
said channels and betweenthe faces of said 
piston and said cylinder walls, which means 
includes a valve arrangement in said piston 
adapted to deliver said ?uid alternately- to 

' said channels, said delivery being through 

is 
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25 

the channel disposed at the end of said pis 
ton concurring with the direction of travel 
of said piston. 

3. In a pump, the combination of: walls 
forming a cylinder; a head for said cylin 
der having a packing member therein; a 
piston rod operating through said packin 
member; means for preservmg a ?ow o 4 
?uid over the‘ surface of said rod at the point 
of entry of said rod into, said packing mem 
ber, and in a-direction opposite to the direc 
tion of travel of said rod; a pump piston .on 
said‘ piston rod; means for introducing a 

- ?ow of washing ?uid between the engaging 
surfaces of said cylinder and said piston in _ 

1 the same direction as said piston is moving; ‘ 

valve seats associated with said cylinder; 
closure members for said valve seats; and 
means for introducing a ?ow of washing 
?uid between the engaging surfaces of said 
seats and said closure members during the 
periods said _ closure members ‘are raised 
from said seats. " 

4. In a pump, the combination of: walls 
forming a cylinder; a head for said cylin 
der having a packing member therein; a 
piston rod operating through said packing 
member; means for preserving a ?ow of 
?uid over the surface of said rod at the point 
ofyentry of said rod into said packing mem 
ber; a pump piston on said piston rod; means 
for ‘introducing a ?ow of washing ?uid be 
tween the engaging surfaces of said cylinder 
and said piston; valve seats associated with 
said cylinder; closure members for said valve 
seats; and means for introducing a?ow of 
washing ?uid between the engaging sur 
faces of said seats and said closure members 
during the periods said closure members are 
raised from said seats. 
In testimony whereof, I have hereunto 

set my hand at Taft, California, this»18th 
day of January, 1923. 

FRANK J. WISE. 
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