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5 Claims, (CL 103—179)

This invention relates to ‘a valve seat washing well -

pump and more particularly to such a pump which mady
be posmoned in the well at a selected location and held
at such position during operatlon g

It is therefore a primary object of this 1nvent10n to
provide such a pump adapted to wash its delivery valve
on upsiroke or delivery stroke arid adapted to wash its
inlet valve on downstroke or returs stroke.

1t is also ani object of this invention to provide such a
purnp which may be placed In operation at a predeter-
mined position in a well bore pipe stfing through coopéra-
tion with latching means provided in such pipe or op-
tionally placed in operation at selective positions in the
pipe string by frictional engagement with the pipe wall
at such positions.

1t is another object of this invention to provide a novel
and improved self-cleaning pump which is especially suit-
able for use in an oil well, said pump being simple in
construction, involving only a few parts, and providing an
efficient self-cleaning action which frees the valves of the
pump from accumulations of sand or other foreign mate-
rials in a continious manner simultaneously with the
normal action of the pump. )

A further object of ‘the invention is to provide an im-
proved selfzcleaning pump for use in oil wells and the
like, said pump invelviiig inexpensive components, being
reliable in operation, being provided with means for con:
tinuously clearing the valve portions of the pump of sand
or other foreign material, thus preventing the pump from
becoming fouled, and being arranged so' that ﬁoatmg sand
and cther fine powdered material encountered in the fluid
being handled by the pump will be moved through thée
pump and will not settle or accumulate dround the mov-
ing parts of the pump.

It is also an object of this invéntion to provide a pump
of this class which may be adapted as a chemical in-
jector to deliver chemicals to wash its valve seats.

Other and further objects and advantages will become
apparent from the following description and claifns, and
from the accompanying drawings wherein: ’

Fig. 1-A is a sectional elevation of the upper part of the
pump;

Fig. 1-B is a sectional elevation of the lower part of
one modification of the pump;

Fig. 2 is a sectional plan view taken along line 2—2
of Fig. 1-A;

Fig. 3 is a sectional elevation of the lower part of an-
other modification of the pump;

Fig. 4 is a ssctional plan view taken along line 4—4
of Fig. 3;

Fig. 5 is a sectional elevation of still another modifica-
tion of the invention adapted as a chemical injector;

Fig. 6.is a sectional plan view through the top of still
another modification of the invention adapted as a chem-
ical injector, the section being taken along line 6—6 of
Fig. 7;

Fig. 7 is a sectional elevation of the modlﬁcatlon of

10

15

20

25

30

35

40

45

50

55

60

65

2

theé invention of which Fig. 6 is a sectional plan view;
and

Fig. 8 is a sectional elevation of an adapter employed
to convert the chemical injector shown in Figs. 6 and 7
to use ds a pump.

Referring to the drawings, the pump is designated gen-
erally as 11 and operates in a pipe siring, casing, or
tubiig 12. A pump rod 13 is connected to the top of
thé pump and extends to the top of the well where it is
connected 1o a conventional reciprocatory pump to move
the rod 13 upwardly and downwardly and thereby force
fluid from the well in the upstroke. ‘

Thé top element of the pump 11 to which the rod 13 is
connected comprises a ball cage 14, as shown in Fig. 1-A,
such ¢éage having apertures 15 therein and containing the
ball valve 16 to seat upon a port 16’ through the top of
a hollow plunger 18, the ball cage 14 being threadedly
éngaged on a reduced, externally threaded top 17 of such
hollow plunger 18 while the plunger slidably and sealably
engdges the pipe siting 12, such plunger being provided
with 4 plurality of annular sealing rings 19 secured in
grooves 20 forivied in the exterior of the hollow plunger
18. ‘Such rings may be of any suitable material, such as
fibre, of the like, adapted to shdably and sealably engage
the inside wall surface of the pipe,

As shown in Fig. 1-A the top 17 of the plunger 18 is
formed with an annular seat 21 on which the valve ball 16
Sedlably érigagés responsive to gravity and the weight of
the eclumn of ﬂuid_ thereabove unfil lifted from the seat
21 By the force of flaid delivered upwardly thereby on
the upstroke of the plunger 18, such fluid passmg into
the hisllow pluriger 18 through apertures 24 in the in-
wardly tapéréd lower end 23 of the plunger, and thence
through ports 25 in the head 17" of the plunger 18 for
delivery past the ball valve 16, the ports 25 and the port
16’ thus constituting the port means establishing fluid
coriunication between thé tubing interior above the
check valve 16 and the plunger interior therebelow.

A vertical conduit 26-is secured to the plunger 18 as
shown in Fig. 1-A and communicating with the conduit
26 in alignment therewith and similarly secured to the
plunger 18 is an upwardly exteriding vertical conduit 26
which has its upper end secured to the plunger head 17'.
Such conduit 26" communicates with passages or passage-
ways 27 in the head 17’ and such passages extend out-
wardly through the wall of the head 17’.

The passages 27 thus place the conduit 26’ in com-
munication with the casing interior above the seal rings 19
and, as directed, upward fluid discharge therefrom may
commudpicate with the interior of the ball cage 14 through
the apertures 15 to wash the ball valve 16 when it is
seated.

The depending vertical conduit 26 extends slidably and
sealably  through a stuffing box 28 in the top end of a
vertical cylinder 29, the conduit 26 being received through
a sealing gland 30 provided centrally in such top end, as
shown in Fig. 1=A. = Secured to the lower end of the con-
duit 26 is the circular piston 31, shown in Fig. 1-A, said
piston being provided atits periphery with the resilient
deformable annular swab element 32 which slidably and
sealably engages the insidé wall surface of cylinder 29.

As shown in Fig, 1-A, the lower. end portion of the
conduit 2§ is provided adjacent the piston 31 with a
plurality of passages or passageways 32’, whereby the
conduit 26 is in communication with the space in cylinder

. 29 above the piston 31. Thus as will be presently ex-

70

plained, when the plunger 18 is moved upwardly the con-
duit 26 will be likewise urged upwardly with respect to
the cylinder 29, and any material trapped in the cylinder
29 ‘will be forced upwardly through the conduits 26 and
26’, and through the passages 27 out into the casing and
into the apertures 15 into engagement with the ball valve
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16, agitating the region around the valve ball and wash-
ing said ball free of any foreign material, such as sand
and the like.

The bottom wall 33 of the cylinder 29 has an aperture
33’ therethrough and is provided with a depending ex-
ternally threaded conduit or boss 34 to which is thread-
edly secured a valve member ball cage 35, the top por-
tion of said ball cage being provided with an axial
vertical passage 36 which is in communication with the
space in cylinder 29 below piston 31, whereby said space
is in free communication with the interior of the ball
cage 35. The interior of the ball cage 35 is likewise in
free communication with the space in casing 12 below
plunger 18 by the provision of the apertures 37 in the
ball cage, as shown in Fig. 1-B. The ball cage 35 con-
tains the valve ball 38, as shown.

Threadedly secured to the lower portion of the ball
cage 35 is the hold-down tube 40 which has installed
thereon the lead seal 41 to seat on the upper tapered
surface 42 of a hold-down ring 43 provided in a sub or
joint 44 in the casing 12. The lower part of the hold-
down tube 49 has vertically extending slots 45 therein
with toes or lugs 46 on the lower ends of the prongs 47
between the slots 45. Thus when the hold-down tube 40
is thrust downwardly the prongs 47 contract responsive
to the weight and thrust thereon and pass through the
ring 43 and then the toes or lugs 46 spring outwardly and
latch under the lower, tapered surface of the ring 43,
while the leaded seal seats upon the upper tapered surface
of the ring 43 in tightly sealing engagement.

The ball cage 35 has a port 48 through the lower sur-
face thereof, and a seat 49 is provided around the upper
rim of such passage on which the ball valve 38 is seal-
ably engageable and on which said ball valve 38 seats
when the piston 31 moves downwardly to force fluid
thereagainst. Thus the lower ball valve 38 is washed
free of small particles as sand, on the downstroke and
the interior of the ball cage is agitated and also washed
free of any particles which might otherwise settle therein.

The operation of the pump is obvious. The working
barrel in which the plunger works is provided by the
tubing. On the downstroke the downward movement of
the piston 31 washes the lower ball valve 38 while valve
washing fluid from the casing above the plunger 18 is
drawn in through the passages 27 to fill the conduits 26’,
26 and to flow outwardly through the ports 32’ to fill
the cylinder 29 above the piston 31. The downstroke,
which thus forces the lower ball valve 38 seated, also
forces delivery fluid upwardly from the lower ball cage
35 and into the plunger 18 through the apertures 24 and
thence through the plunger head passages 25 to lift the
upper ball valve 16 and force fluid out the ball cage
apertures 15 in the fluid delivery stroke.

On the upstroke the piston 31 forces the fluid out
of the space of the cylinder 29 above the piston 31,
which space is the reservoir for the upper valve wash-
ing fluid, and forces such valve washing fluid out through
the passageways 27 against the wall of the tubing 12 to
be richocheted in a churning action to pass back up-
wardly and inwardly to wash the upper ball valve 16,
and the interior of the upper ball cage 14. Also, on the
upstroke, the upward movement of the piston 31 creates
suction to draw the lower ball valve 38 off of its seat, such
ball valve also being adapted to be unseated responsive to
fluid pressure from below, and production fluid flows
past the lower ball cage 35 and out into the annular
space thereabove within the tubing 12.

A modification of the lower end of the pump is shown
in Fig. 3 in which a friction shoe 50 is installed on the
lower end 34 of the cylinder 29 having an axial passage
51 therethrough to communicate with the cylinder in-
terior thereabove. Such shoe has a plurality of sealing
rings 32 thereon of such number and contexure that
they can sealably anchor the shoe and the pump there-

above in position in the well bore to which the pump
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and shoe thereon may be urged. In such position the
frictional engagement with the well bore casing will be
sufficient to withstand the downward thrust movement
of the piston 31 without being displaced thereby, and
which can also withstand any upward movement of the
piston without corresponding displacement.

Below the shoe 50 a conventional standing valve as-
sembly 52 is positionable at any desired position and
after the positioning force applying means is withdrawn
the frictional seal rings 32’ on the assembly 52 are
capable of asserting and maintaining such sealing and
frictional engagement with the casing 12 as to withstand
displacement downwardly responsive to fluid pressure as
urged by the pump downstroke, and so as to withstand
displacement upwardly responsive to any suction effect
created thereby.

The assembly 52 includes a tubular body 53 on which
the seal ring 32’ are slid and spaced by spacer rings 54
and threadably locked thereon by the bottom hold-down
ring 55. A ball cage assembly 56 is installed in the
top of the body 53 to control upward fluid passage
therefrom by means of the ball valve 57, which when
lifted, permits fluid to pass out through sideward aper-
tures 58 and a top aperture 59.

The operation of this modification of the invention
is obviously in correspondence with the operation here-
inabove described since the fluid urged downwardly by
the piston 31 seats the ball valve 37 as it washes it, and
with the valve 37 thus closed, fluid is urged upwardly
through passages 60 in the shoe 50 outwardly of the axial
passage 51, and thence into the plunger 18 and there-
from as hereinabove described. On the other hand on
upstroke the valve 57 lifts and fluid is drawn from there-

. below into the casing above the standing valve assembly
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The modification of the invention including the fric-
tion shoe and standing valve assembly has the advantage
of flexibility of position since the elevation at which the
standing valve assembly and the spacing of the shoe
therefrom are selective for any part of the casing. On
the other hand, the modification of the invention re-
quiring a latching ring at a pre-determined position in
the casing does not admit of such selectivity but does
have the advantage of being easily lowered into position
as compared with the force required to locate the shoe
and standing valve in the other form of the invention.

Each form of the invention permits full washing of
both the upper and lower valves respectively controlling
delivery and intake while these valves are seated and
thereby offer decided advantages over pumps heretofore
employed which operate on the Ilost-motion theory
through not being able to anchor the lower parts of
the pump with relation to the plunger and piston.

When it becomes necessary to withdraw the pump
from the well it has been found preferable to provide
some means to protect the piston 31 from lifting the
weight of the cylinder 29 and parts therebelow. To this
end a conventional L-slot 61 is provided in the lower
end 62 of the plunger 18 and a lug 63 is provided in the
sleeve 64 which extends upwardly from the gland 30
fixed to the cylinder 29. Thus with the plunger 18 ro-
tated with relation to the sleeve 64 the lug 63 is moved
into the horizontal leg of the L-slot and thereafter the
pump may be lifted with the lower end 62 of the plunger
carrying the weight therebelow through the lug 63.

The pump may also be adapted as a chemical injector
to inject a chemical to wash the valve seats in cases where
the pump is constructed to be lowered into the well bore
on the hollow rod 13. In such case a bore 70 is pro-
vided in the top of the ball cage 14 and until used the
bore 70 is closed by a plug 71 threaded thereinto. When
chemical is to be injected the plug 71 is removed and
chemical is pumped down the rod 13 to wash through
the bore 70 and wash the ball valve 16 and its seat 21.

The piston 31 may also be modified to serve as a chem-
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ical injector by boring and countersmkmg the ‘piston head
as shown at 72 in Fig. 5. - The countersunk bore provides
a valve seat 75 for a ball valve 73, fluid passages 74 ex-
tending from such valve seat 75 to the upper surface of
the piston 31. The valve 75 is urged -seated upwardly,
by a spring 76 which bears on a ring 77 threadable-into
the bore 72 and providing a flow passage 78 therethrough.
A plug 79 is threadable into the bore 72 behind the ring
77 to close the pisten -31 when it is not being used to
inject chemical. -Such plug is removed when chemical
is to be injected, the chemical being pumped down the:
sucker rod or-tubing string 13 from the top of the well
to pass out through the ports 15 in the cage 14 on up-
stroke of the pump 11 to pass downwardly via the pas-
sages 27 and piston rod 26’, 26 through the ports 32’
into the cylinder 29 to unseat the ball valve 73 to permit
the chemical to pass through the piston 31, Thereafter
the ball valve 73 seats on the downstroke and the chem-
ical washes the lower ball valve 38 or 57, as the case
may be, and is distributed in the space exteriorly of the
cylinder 29.

As best shown in Fig. 6, a modified type of chemical
injecter is shown in which connection is made to the
upper ball cage 14 by an adaptér 60 threadable upon
the upper end of such cage, the lower end of such adapter
60 being bored, counterbored, and countersunk to pro-
vide an upper seating surface for the ball valve 16, as
will be hereinbelow described, and to provide a commu-
nication orifice 62 between the ball cage interior and a
tapered space 61 provided within the adapter 60. Con-
nection between the adapter 60 and the hollow pumping
rod 13 thereabove is threadedly effected at 65, and there-
below the adapter is tapered outwardly at 63 to larger
diameter. . At the greatest dimension of the tapered in-
terior space 61 a ring of ports 64 is provided through
the wall of the adapter.

On upstroke the ball 73 is unseated to let the chemlcal
pass downwardly thereby and down through the piston
into the space therebelow while the ball valve 38 there-
below (Fig. 1B), or the ball valve 57 therebelow (Fig.
3) in case this structure is used, is lifted by such upstroke.
In this case, the ball 16 is seated by virtue of the pressure
of the fluid thereabove acting thereon, and this ball 16
is also washed while seated, as the fluid into which the
adapter 69 is lifted passes in through the ports 64 and
downwardiy and out through the orifice 62 to be directed
on top of the seated ball 16.

On downstroke the ball 73 seats upwardly at-75 in the
piston 31, and also the ball valve 16 seats upwardly as
shown in dotted lines in Fig. 7, while the chemical
pumped down the tube 13 passes out the ports 64 and
into the space surrounding the upwardly travelling head
17, and into the passages 27 in the head 17°, and through
the piston rods 26’, 26, and through the ports 32’ in the
piston rod 26 out into the space in the cylinder 29 above
the piston 31, such piston being constructed as shown in
Fig. 5.

It thus follows that with this form of the invention,
as employed as a chemical injector, the upper ball valve
16 is washed on upstroke and the lower ball valve 38 or
57, as the case may be, is washed on downstroke.

When the pump 11 is to be returned to use as a well
pump, it is only necessary to remove the adapter 60 and
substitute a blank adapter 66, Fig. 8, internally threaded
at 67 for connection to the top of the cage 14, and
externally threaded at 68 for connection to the lower end
of the pipe string or rod 13.

As shown in Figs. 6 and 7, the head 17’ may preferably
have the passages 27 therein extending upwardly, with
alternately angularly spaced apart passage 27’ extending
downwardly, so that on upstroke the finid directed up-
wardly through the passages 27 will wash the seated ball
valve 16, while the fluid directed downwardly through
the passages 27° will more readily wash away any sand
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which ‘might otherwise ‘deposit above the upper seahng
ring 19.

Broadly this invention covers a. self-cleanmg pump,-
which may also be-used as a chemical injector, and while
specific embodiments have been disclosed it will be under-
stood that various modifications within the spirit of the
invention may occur to those skilled in the art and it is
intended-that no limitations be placed on the invention
except as defined by the broad scope of interpretation
claimed and merited for the appended claims. -

What is claimed is:

1. The combination of a pump, a well bore pumping
rod having a lower end to which said pump is connected,
and a well bore tubing, said pump including a hollow
plunger, seal means on said plunger establishing slidable
contact with relation to said tubing and having a head pro-
viding a first port means therethrough establishing fluid
communication between said tubing interior above the
plunger seal means and the plunger interior and a down-
wardly seating upper check valve connecting said head
to said lower end of said pumping rod and controlling
fluid communication between said first port means and
the tubing string thereabove, said plunger having aper- -
ture means therein between the plunger interior and the
tubing interior below said plunger seal, a depending con-
duit connected to said head, a first passageway means
through said head establishing fluid communication be-
tween the tubing string interior above said plunger and
said conduit, a piston connected to the lower end of said
conduit, a cylinder slidably housing said piston therein
and having aperture means in the lower end thereof below
said piston, a valve member below said cylinder having a
second port means establishing fluid communication be-
tween the interior of said tubing therebelow and there-
above, means sealably anchoring said cylinder and said
valve member in said tubing, a second passageway means
provided between the interior of said conduit and the
interior of said cylinder above said piston, and a down-
wardly seating lower check valve provided in said valve
member to control said second port means, whereby on
upstroke the lower check valve is lifted and production
fluid is drawn into the tubing interior thereabove and upon
downstroke said piston forces such production fluid to
close said lower check valve and wash said lower check
valve and pass upwardly into said plunger through said
plunger aperture means and through said first port means
to lift said upper check valve to pass into the tubing in-
terior thereabove, said piston on downstroke drawing
valve washing fluid from said tubing interior above said
plunger through said first passageway means and said
conduit and said second passageway means to reservoir
in said cylinder above said piston, and on upstroke forc-
ing such valve washing fluid out of reservoir ‘through
said second passageway means, said conduit, and said first
passageway means into the tubing interior above said
plunger to richochet against the tubing wall in a churn-
ing action to wash said upper check valve.

2. The combination as claimed in claim 1 which in-
cludes latch means to releasably conmnect said plunger
and said cylinder together whereby said pump may be
withdrawn from the well with said piston spaced below
the top of said cylinder.

3. The combination as claimed in claim 1 in which
said cylinder includes a friction ring means connected
thereto to stabilize it in said tubing and in which said
valve member is spaced below said cylinder and includes
a friction ring means thereon to anchor it in said tubing.

4. The combination as claimed in claim 1 in which
said well bore tubing provides a ring therein, and in
which said cyhnder includes hold-down means cooper-
ative with said ring to releasably latch said cylinder seated
upon said ring.

5. The combination as claimed in claim 1 in which said
pumping rod is hollow, and in which said upper check
valve includes a cage as the element connecting said
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pump to said hollow pumping rod, and in which said cage
includes a valve element as the means controlling fluid
communication between said first port means and the
tubing interior, and in which said cage also provides an
aperture through the top thereof to place the interior of
said cage in fluid communication with the interior of
said hollow rod, and in which said piston has a valve
therein spring urged seated upwardly to control fluid
passage downwardly therethrough from the interior of
said conduit.
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