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1

This invention relates to improvements in oil
well pumping apparatus, and more particularly,
but not by way of limitation, to a subsurface
hydraulic pump installation for an oil well, and

means for removing and installing the pump in

an oil well.

As it is well known, subsurface hydraulic
pumps have been used in oil wells for several
years. The prevalent method of installing a
hydraulic pump in a well has been to secure the
pump on the end of a small string of tubing,
commonly called the “macaroni” string, and
inserting the pump and the macaroni string in
a larger string of well tubing. The well tubing
is in turn disposed in the well casing and extends

downwardly in the well casing into communi-

cation with the well fluid. The pump is seated
in fluid tight engagement with lower portion
of the well tubing to provide an annular pro-
ducing passageway between the macaroni string
and the well tubing for the well fluid and the
exhausted or spent power fluid utilized to oper-
ate the hydraulic pump.

In operation, high pressure power fluid is usu-
ally forced downwardly in the macaroni string
to operate the hydraulic pump. ‘The well pump
in turn pumps the well fluid upwardly through
the annular production passageway to the sur-
face of the well. The power fluid, after passing
through the engine end of the pump, is usually
combined with the well fluid in the production
column. As a general rule, for every unit volume
of high pressure power fluid forced down the
macaroni string, one unit volume of well fluid
is drawn into the system by the pump, thus two
unit volumes of fluid are recovered at the sur-

face of the well.
I is also well known that most well fluids

carry variable amounts of sand, shale, and abra-
sive oxides from the formation, which, together
with pipne scale and other foreign substances
contaminating the power o0il system, are very
destructive to the pumping mechanism. 7There-
fore, the pump must be periodically removed
from the well for repair and replacement of
rarts. In the method of pump installation pre-
viously described, the complete macaroni string
must be pulled from the well to remove the
pump unit. To pull the macaroni string re-
quires the service of several workmen for several
hours (depending upon the depth of the well),
as well as a portable pulling unit which is ordi-
narily not present at the well and must be trans-
ported from a distant location. It is readily seen,
therefore, that not only is the removal and re-
installation of a pump unit in this manner rela-

5

10

15

20

30

30

40

45

60

56

2

tively expensive, but the well must also be shut
down for a considerable period of time, resulting
in loss of production.

In addition to sand being present in the well
fluid, there may also be paraffin therein which
gradually accumulates and solidifies in the pro-
aucing column and must be periodically removed
therefrom. It will be readily appreciated that
an abundant accumulation of paraffin in an an-
nular shaped production column would be very
difficult to remove. The subsurface pump Iis
usually raised part way out of the well bore to
break loose the paraffin, resulting in a loss of
production time and involving the services of
several workimen and auxiliary equipment.

Another known method of installing a subsur-
face hydraulic pump in an oil well is by provid-
ing two parallel strings of tubing in the well
casing communicating at their lower ends. One
string of the tubing is of comparatively large
diameter and the other is of comparatively small
diameter, for example, two inches and one inch
respectively. The pumping unit is telescopically
disposed in the lower end of the large tubing
and is seated therein with the lower or pumping
end of the unit in communication with the fluid
in the well. In operation, high pressure power
fluid is forced down the large tubing by suitable
surface equipment fto operate the subsurface
pump, and the pump in turn pumps well fluid
and the exhausted or spent power fluid upwardly
thul)ugh the small tubing to the surface of the
wel

The greatest advantage obtained by use of this
type of pump installation is the ease of removal
and installation of the pump. in a well bore. For
removal, it is simply necessary to reverse the flow
of fluid in the parallel tubing strings, wherc-
upon the pumping unit will be pumped upwardly
through the large tubing to the surface of the
well. However, each time the flow in the parallel
tubing strings is reversed, as when a soluble plug
is forced down the small tubing to remove par-
affin therefrom, the pumping unit is removed
from its seat, or pumping position, and must be
reseated before production of the well ean be
resumed. Furthermore, a portion of the dirty
well fluid invariably enters the engine end of the
pumping unit each time the flow in the parallel
tubing strings is reversed to damage the intri-
cate hydraulic valve and plunger mechanism
therein. Another disadvantage of this type of
installation is the resistance to flow of the fluid
being pumped. As previously set forth, the vol-
ume of fluid. forced to the surface of the well is
usually twice the amount forced downwardly to
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the pump. It is readily seen, therefore, that
since the largest volume of fluid must be pumped
through the small tubing, the frictional resist-
ance to flow of the pumped well fluid, and ex-
hausted power fluid will be imposed directly on
the subsurface pumping unit to materially im-
pair the effectiveness of the unit.

The present invention contemplates a novel
subswrface hydraulic pump installation utilizing
a large and small string of tubing installed in
parallel relation in the casing of an oil well. A
hydraulic pumping unit is disposed in a housing
at the lower end of the large tubing in commu-

(b
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utilizing a housing secured to the lower ends of
two variable sized parallel strings of tubing,
wherein the pump is removed and inserted in the
well through the larger of the two parallel strings
of tubing, but is completely disposed in the hous-
ing below the larger string of tubing when in op-
erating position.

A further object of this invention is to provide
a, hyvdraulic pump installation utilizing two par-
aliel strings of tubing and a pump housing com-

" municating with the lower ends of each of the

nication with the well fluid in such a manner

that high pressure power fluid forced down the
small tubing operates the pump, and the pump
in turn pumps well fluid and exhausted power
fluid upwardly through the large tubing to the
surface of the well.

A rovel extension is provided on the upper end
of the pumping unit to receive g retrieving device
when it is desired to retrieve the subsurface unit.
The retrieving device is adapted to be pumped
down the large tubing by a reversal of fluid flow
in the parailel strings of tubing. Aftfer the re-
trieving device is in engagement with the pump
extension, and the normal direction of flow 1s
resumed through the parallel strings of tubing,
high pressure fluid acts on the lower side of the

retrieving device to force the pumping unit up- 3

wardly through the large tubing to the surface of
the weil. The direction of flow in the parallel
strings of tubing may be periodically reversed, as
when cleaning paraffin from the large tubing,

without affecting the seating of the pump, and

without forcing dirty well fluid through the en-
gine end of the pump. Furthermore, all valves
for controiling the flow of fluid at the lower end
of the well are retrievable without pulling the
well tubing.

~An important object of this invention is to pro-
vide for the minimum frictional resistance to
flow of fluid being pumped by a subsurface hy-
draulic pump from an oil well in order to in-
crease the overall pumping efficiency.

Another object of this invention is to provide
a subsurface hydraulic pump installation utiliz-
ing two parallel strings of tubing whereby the
direction of flow in the tubing strings may bhe

reversed without affecting the seating of the :

pumping unit disposed at the end of one string
of tubing.

It is another cbject of this invention to pro-
vide a subsurface hydraulic pump installation in
such a manner that paraffin may be easily and
efficiently removed from the production column
without affecting the seating position of the
pump.

A further object of this invention is to pre-
clude the introduction of parafiin into the pump-
ing unit.

A still further object of this invention is to
prevent the forcing of dirty well fluid into the
engine end of a subsurface fluid actuated pump-
ing unit, when flow of fluid is reversed, or when
the pump is being removed from the well.

Another object of this invention is to provide
a, hydraulic pump installation utilizing a large
and a small string of tubing wherein the smaller
volume of power fluid flows through the smaller
tubing and the greater volume of fluid, consist-
ing of spent power fluid and displaced well fluid,
flows throush the larger tubing.

Another object of this invention is to provide
a hydraulic pump installation for an oil weil
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tubings having a greater internal diameter than
either of the tubings.

Another object of this invention is to provide
g, subsurface hyvdraulic pump installation wherein

all valves disposed in the well are removable with-

out pulling the well tubing.

- An additional object of this invention is to
provide a housing for a subsurface hydraulic
pump so constructed and arranged that high
pressure power fluid introduced into the housing
for operating the pump cannot develop sufficient
axial thrust to force the pump out of the housing.
Also, to provide such a housing and pump whereby
the pump may be removed from the housing only
by the connection of a proper tool to the pump,
whereupon the high pressure power fluid being
introduced into the housing in the same manner
as for operating the pump coacts with the tool
to remove the pump from the housing.

- Other objects and advantages of the inven-
tion will be evident from the following detailed
description, read in conjunction with the ac-
companying drawings, which illustrate our in-
vention.

In the drawings:

- Figure 1 is an elevational view, partially in sec-
ticn, of the upper portion of a subsurface hy-
draulic pump installation constructed in accord-
ance with this invention.

- Figure 2 is a continuation of Fig. 1 and illus-
trates the lower portion of the installation and
discloses a novel pump chamber having a sub-
surface hydraulic pump disposed therein.

- Pigure 3 is a sectional view of the upper por-
tion of the hydraulic pump installation, partially
diagrammatically shown for clarity.

Figure 4 is a continuation of Figure 3 and il-
lustrates the upper portion of the hydraulic
pumsy.

- Pigure 5 is a continuation of Figure 4 and il-
lustrates the lower portion of the hydraulie pump.

Figure 6 is a continuation of Figure 5 and il-
lustrates the standing valves at the lower end of
the pump installation.

Figure 7 is an elevational view, partially in
section, of a novel retrieving device for removing
the subsurface pump unit.

PFigure 8§ is an elevational view, partially in sec-
tion, of a wire line grappling member.

Referring to the drawings in detail, and par-
ticularly Fig. 1, reference character { designates
the usual casing head provided at the upper end
of the well casing 2. The well casing 2 extends
downwardly in the well bore 3 to the producing
sands (not shown). A pair of tubing strings 4
and 5 are secured in the casing head | and ex-
tend downwardly in the casing 2 in parallel re-
lationship. 'The upper end 6 of the larger tub-
ing string 4 is enclosed by a cap 1 for purposes
as will be hereinafter set forth. The upper end
R of the smaller tubing string % is interconnected
by a conduit 9 to a suitable four-way valve 10
having the usual handle {{. The opposite side
of the valve 10 is connected by a conduit 12 to an
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intermediate portion of the tubing strmg 4 above
the casing head I.

A supply conduit 13, and a dlscharge conduit
4 are also connected to the valve I0. The con-
duit {3 communicates with a suitable hydraulic
surface pump (not shown) utilized to supply clean
power fluid, preferably cil, to the valve 9. The
conduit {2 comimunicates with a suitable storage
tank or the like (not shown) for receiving the
fluid displaced from ithe well bore 3. It will be
understood that the valve 1§ may be manually
operated by turning the handle {{ to place the
conduit 13 into communication with either con-
duit 8, or 12, and simultaneously placing coaduit
14 into communication with either conduit {2
or 9. |

The tubing siring 4 forms the production col-
umn for the installation and exsvends downward-
ly into proximity with the lower end (not shown)
of the casing 2, and has a novel housing 15
(Fig. 2) suspended from the lower end 15 there-
of. An essentially cylindrical pump cavity §7 is
provided in the housing 15 to recelve a subsur-
face hydraulic pump (8. The diameter of the
cavity 17 is larger than the iniernal diameter
of the tubing 4 for purposes as will be herein-
after set forth. Vertically spaced circumierential

shoulders 18 and 28 extend into the pump cavity

{7 to engage sealing rings 2! and 22, respective-
1y, carried by the pump unit {8. Therefore, wnen
the pump (8 is installed in the cavity {7 as shown
in Figure 2, the cavity i7 is divided into three
chambers 23 24 and 25.

The lower end 206 of the smaH tubing string
b is connected to an intermediate header 27 of
the housing i85 disposed below the lower end 15
of the tubing string 4. A passageway 25 1s Pro-
vided in the header 27 providing communication
between the lower end 2§ of the tubing § and
the centrally disposed chamber 24 of the pump
cavity 17. Another passageway 29 in the header
27 provides communication between the upper
chamber 23 and a conduit 38 also connected to
the header 27. The lower end 231 of the con-
duit 2¢ is conne
housing 15, and communicates through a pas-
sageway 23 with the lower pump cavity chamber
25. Communication is therefore constantly pro-
vided between the large tubing string 4, the upper

chamber 23 and the lower chamber 285, as well ;

as hetween the small tubing string 5 and the
central or intermediate chamber 24.

A conduit 34 extends from the lower header
32 of the housing (5% in aligned relationship with
the lower chamber 25 to provide a seating nipple
for the pump unit 8. A bleeder type standing
valve unit 35 is provided in the seating nippile
34 below the pump unit {8, as will be more fully
hereinafter set forth. A conduit 36 of larger di-
ameter is also suspended from the lower end
32 of the housing (5, and is perforated as clear-
ly shown in Figure 2 to provide passageways for
well fluid (not shown) to flow from the casing 2
into the conduit 34.

1t will be understood that the housing i3 may
may be constructed in one unit as shown, or
may be formed from a plurality of elements (not
shown) according to the dictates of the manu-
facturer. The housing 15 is illustrated as one
unit merely for simplicity.

A4S clearly shown in Figures 4 and 5, the pumD
unit 18 comprises an engine piston 37T and a
pumping piston 38 interconnected by a hollow rod

29. - The engine piston 37, pump piston 3§ and
hollow rod 29 are preferably similar to those

cted to & lower header 22 of the .
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elements as shown in applicant’s copending ap-
plication, Serial No. 90,953, entitled “Hydraulic
Pump,” filed May 2, 1949, now Patent No.
2.631,b41. The elements provided in the engine
piston 371 and the pump piston 38 are thereiore
not shown in detail herein.. A main valve (not
shown) and a pilot valve (not shown) are car-
ried in the engine piston 31 to contrei the ap-
plication of high pressure power fiuid to the en-
gine piston and hence the operation or the
pump (€. The usual traveling valve (not shown)
is carried in the pump piston 38 to preclude flow
of fluid downwardly through the piston but per-
mit filow of fluid upwardly through the piston. .

The engine piston 31 reciprocates in a tubular
engine cylinder 49 and the pump piston 33 re-
ciprocates in a pump cylinder 41. The cylinders
49 and 41 are interconnected by an apertured
middle plug 42 (Fig. b) through which extends
the hollow rod 3§5. 7The sealing rings 22 are
carried by the middle plug 42, and are adapied
tc engage the seating shoulder 2& as previously
set forth. A plurality of circumieranvially spaced
apertures 43 are provided transversely in the
upper end 44 of the middle plug 42 and establish
communication between the central pump cavity
chamber 24 and the lower end of the engine
cylinder 4. Suitable packing 4% is provided in
the apertured middle plug 42 arcund the rod 34
in the usual manner. A plurality of transverse
spertures 46 are also provided in the upper end
of the pump cylinder 41 to establish communica-
tion between the upper portion of the pump cylin-
der 41 and the lower pump cavity chamber 25.

A standing valve unit 47 (Ffig. 6) is threadedly
secured on the lower end 48 of the pump cylin-
der 4{ angd comprises a valve kody 48 having a
valve seat 55 therein. A bhall type valve 61 co-
operstes with the valve seat &8¢ to preclude fiow
of fluid downwardly through the valve unif{ 47.
A valve cage 52 is provided in the body £% above
the ball valve 51 to limit the upward movement
of the ball valve 5{ when fluid flows upwardly
through the valve unit 41. |
- The valve seat 58 is secured in the bogdy 49
by a threaded sleeve 83 having an oulwardly
nrojecting annular flange 54 on the lower end
thereof. The flange 54 normally resis on an
apertured cap-shaped member 8% secured to the
upper end of a tubular mandrel $3. A smalier
sized sleeve B7 is secursd in the sleeve 83 and
extends downwardly through the apertured cap
G, A suitable sealing ring $8 provides a fluid
tieht seal between the sleeve 57 and the aper-
tured cap 55. The sleeve 81 may be moved rela-
tive to the cap 53, as will be hereinafier set
forth. A circumferential flange 58 is pirovided

- on the lower end of sleeve §7 to limit its relative
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upward movement. A plurality of circumnfer-
entially spaced apertures 80 are provided in the
sleeve 57 to provide communication between the

lower pump cavity chamber 25 and internal bore
of the tubular mandrel 55 when the sleeve 87 18
in its uppermost position (not shown). When the
sleave BT is in its normal operating positicn as
shown in Figure 6, the apertures 68 are disposec
below the sealing ring %58, thereby precluding
communication between the chamber &5 and the
mandrel 56.

‘A conical seating surface of is pr ovided on the
outer periphery of the tubular mandrel 58 and co-
operates with a conical shaped seat 62 provided
in the lower end 32 of the housing 1§ to position
the pump unit i8 in the pump cavity {7. A plu-
rality of sealing cups 63 are secured on thie ocuter
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veriphery of the mandrel 5§ in the usual manner
to cooperate with the nipple 34 and anchor the
pump unit {8 in the cavity i1.

As previcusly set forth, a standing valve unit
35 is also provided in the downwardly extending
nipple 34. The valve unit 35 comprises a valve
body 64 adapted to rest on an inwardly project-
ing circumferential flange 65 provided in the
lower portion of the nipple 34. A valve seat 66 is
secured in the lower end of the valve body 64
by a threaded sleeve 61. A ball type valve 68 co-
operates with the valve seat 65 to breclude flow
of fluid downwardly through the body 64. The
ball 68 moves upward when a suction is created
in the nipple 24 by action of the pump unit 18 to
permit flow of fluid upwardly through the valve
body 64. The upward movement of the ball 68 is
limited by a valve cage 69 secured in the body 64.

A tubular mandrel 10 is threadedly secured to
the upper end of the valve body 64 and has a
plurality of sealing cups 71 secured on the outer
periphery thercof in the usual manner to anchor
the valve unit 35 in the seating nipple 34. An
inwardly projecting hollow knockout plug or pin
12 is threadedly secured in an aperture 13 pro-
vided in the central portion of the valve body
64. The plug 12 may be broken off upon the in-
sertion of a tool in the valve unit 35 as will be
more fully hereinafter set forth to permit removal
of the valve unit 35 from the well,

The upper end 74 (Fig. 4) of the engine c¢cylin-
der 40 is enclosed by an apertured plug member
15 having an upwardly extending tubular portion
16. The sealing rings 21 are sescured on the tube
16 and cooperate with the shoulder {9 to separaie
the upper pump cavity chamber 23 from the inter-
mediate chambeyr 24 as previously set forth. A
plurality of circumferentially spaced apertures 17
are provided in the plug 719 to establish communi-
cation between the chamber 24 and the tube 16
for purposes as will be hereinafter set forth. A
smaller sized tube 18 extends upwardly from the
plug 15 within the tube 76 and is enclosed at its
upper end 19 (PFig. 3). The pilot valve rod 80
(Fig. 4) of the engine piston 37 extends upwardly
through the apertured plug 75 into the tube T8
and is actuated in the same manner as in said
previously mentioned copending application.

A valve housing 81 (Fig. 3) is threadedly se-

cured to the upper end 82 of the tube 7§. A valve |,

seat 82 is secured in the valve body &1 to receive
a ball type valve 84. A circumferential shoulder
85 is provided in the lower portion of the valve
body 81 to limit the downward movement of the
ball 84. A sleeve 86 is secured to the valve body
81 and extends upwardly therefrom for connec-
tion with a tubular element 87. The sleeve 86 is
also utilized to secure an upturned sealing cup
88 on the member 87. A plurality of circumfer-
entially spaced apertures 89 are provided in the
sleeve 85 to establish communication between the
valve body 81 above the valve seat 83 and the
upper pump cavity chamber 23. A rod 80 is re-
ciprocally disposed in the tubular member 87 and
is adapted to retain the ball valve 84 off of the
seat 83 in one position therecf as will be herein-
after set forth. The rod 90 is precluded from
being forced upwardly out of the member 87 by a
head 81 provided in the central portion thereof.
A conical shaped head 92 is provided on the upper
end of the tubular member 871.

Operation

Assuming the pump unit [8 is seated in the

cavity (1 as shown in Figures 2 to 6 and the valve.
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10 is set as shown in Figure 3, high pressure power
fluid being pumped through the conduit (3, in
the direction of the arrow, will be directed through
the conduits 9, power tubing 5, and passageway
28 (Fig. 4) into the central chamber 24 of the

pump cavity 17. From the chamber 24, the power
fluid flows in two directions. Firstly, the power

fluid flows through the apertures 17 and the tube
16 into the valve body 81 (Fig. 3) to retain the
bhall 84 upwardly against the seat 83. The power
fluid in chamber 24 also flows through the aper-
tures 43 (Fig, 5) into the lower end of the engine
cylinder 40 to operate the hydraulic pump (8.
The pump 18 operates in the same manner &8s in
the above-mentioned copending application, and
the power fluid, after acting on the engine piston
31, is exhausted downwardly through the hollow
middle rod 39 and thence upwardly through the
pump piston 28 into the upper portion of the
pump cylinder 41.

During the upstroke of the pump plunger 38, a
suction is created in the lower end of pump cylin-
der 41 (Fig. 6) and the seating nipple 34, causing
a flow of well fluid from the well bore 3 upwardly
through the standing valve unit 35 and the valve
body 471 into the lower portion of the pump cylin-
der 4(. On the downstroke of the pump plunger
38 (Fig. 5), well fluid previously drawn into the
Iower end of the pump cylinder 41 is forced
through the pump plunger 38 and out through
the apertures 83 into the upper portion of the
pump cyvlinder 41 to mix with the exhausted or
spent power fluid from the engine 37 previously
discharged through the hollow rod 39, and aper-
tures 93. It will be noted that the ball valves 51
and 58 (¥Fig. 6) are seated on their respective seats
80 and 66 during the downstroke of the pump
plunger 38 to preclude a retrograde flow of the
well fiuid downwardly through the seating nip-
ple 34.

On the subsequent upstroke of the pump
plunger 38, the travelling valve (not shown) car-
ried thereby will close, and the plunger 38 will
displace the combined well fluid and exhaust-
ing power fluid out of the cylinder 4i through
the apertures 46 into the lower pump cavity
chamber 25 (Fig. 5). From the chamber 25 the
fluid will be forced through the passageway 33
(Fig. 6), conduit 30 and passageway 29 (Fig.
4) into the upper pump cavity chamber 23. The
pumped fluid will then flow upwardly through
the large production tubing & (Fig. 3), conduit
12, valve 10 and conduit {4 to a desired storage
(not shown).

From the foregoing it is apparent that during
the normal operation of the pump unit 18 (Fig.
2), the smaller volume of high pressure power
fluid will flow through the smaller power fubing
5, and the larger volume of production fluid,
being a combination of pumped well fluid and
exhausted or spent power fluid, will flow through
the larger production tubing 4. The frictional
resistance to flow of the production fluid will
therefore be maintained at a minimum, thereby
imposing a minimum load on the subsurface
pump unit 18 and providing a more eficient well
pumping installation. Furthermore, the weight
of the column of fluid in the production tubing
4 will continuously press downward on the pump
unit 18 to retain the pump in its seated posi-
tion during operation thereof, as shown in Fig. 2.

Pump removal

‘To facilitate the removal of the pump unit
{8, g suitable pump catcher 84 (Fig. 3) is disposed



2,853,545

9.

in the upper end 6 of the large tubing string
4, and is retained therein by the cap 1. The
pump catcher 894 comprises a cylindrical body
portion 95 having a slip chamber 8§ therein.
A head 87 is disposed in the chamber 4§ and
is provided with g plurality of pins 98 extend-
ing radially therefrom. A slip 89, having an
inwardly projecting head 00 on the lower end
thereof, is loosely secured on each pin 98 to
catch the pump unit {8 as will be hereinafter
set forth. The slips 9% are forced inwardly hy
the tapering walls 101 of the chamber 96 when
in g down position as shown in Iig. 3. A red
102 extends upwardly from the head 87 into s
bore (03 to retain the slips 99 in alisnment with
the chamber 96.

A refrieving device (04 (Fig. 7) is provided
for removing the pump unit {8. The retriever
104 comprises a cylindrical mandrel {35 having
three (but not limited thxareto) sealing cups 19§,
10T and {88 suitably secured on the outer pe-
riphery theresf. The upper two cups {88 and
1807 are turned downwardly, and the lower cup
188 is turned upwardly for purposes as will be
hereinafter set forth. A housing 189 is thread-
edly secured, through the medium of a sleeve
1{8, to the lower end (il of the mandrel (85,
A head [{2 is disposed in the housing 188§ and
has a plurality of pine 13 extending outwardly
therefrom. A slip member ({4, having an in-
wardly projecting head (I8 on the lower end
thereof, is loosely secured on each pin 113. The
slips {14 are retained in contact with each other
by the tapered inner walls 1{8 of the housing
189 when the slips (14 are in a down position
as shown in Figure 7. A rod ({T projects up-
wardly from the head ({2 and is reciprocally
disposed in a bore [18 of the sleeve {8 to re-
tain the slips 114 in alignment in the housing
(99 during movement thereof. A helical spring
{19 is disposed on the rod ({7 and co-acts with
the sleeve 110 to yieldably retain the slips {4
in & down position as shown. A conical shaped
head 120 is provided on the upper end of the
mandrel {85 for purposes as will be hereinafter
set forth.

When it is desired to remove the pump unit
{8, the cap T and pump caicher 94 (Fig. 3) are
removed to permit insertion of the retriever {24
into the upper end § of the tubing 4. The re-
triever 24 is inserfed in the tubing 4 in 2an
upright nosition as shown in Figure 7, and forced
manually downward below the interconnection
of the conduit 12 and tubing 4. The pumpD
catcher 294 and cap 7 may then be replaced with-
cut interference with the retriever 1G64. The
valve {8 is then turned to direct the high pres-
sure fiuid from the conduit I3 into the conduif
{2 and hence info the upper portion of the tub-
g #. The high pressure fluid will act on the
upturned cup (88 of the retriever 04 and forece
the retfriever downwardly in the large tubing 4,
1t being understood that the cup 188 is forced
ocutwardly into sealing relationship with the tub-
ing 4.

The combined well fluid and exhausted power
finld stsnding in the tubing 4 will be forced
don vjﬁwardly through the tubing & by the re-
triever 184 and Sow inwardly through the aper-
tures 89 (Fig, 3) into the sleeve 88 above the
valve body 81. The ball valve 84 will thereby
be forced downwardly into unseating position,
permiftting the downwardly moving fiuid to flow
through the valve seat 83, valve body 81, tube
16 and apertures 71 (Fig. 4) into the cenfral
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pump cavity chamber 24, Since the Ilower
chamber 25 also communicates with the tubing
4 through passageway 33 (Fig. 6), conduit 39
and passageway 29 (Fig. 4), the fluid pressure
on poth sides of the pump is equalized. There-
fore, operation of the pump unit {8 will be
stopped. In this condition, the ciean power fluid
stagnant in the central chamber 24 will not
discharge through the engine piston 31, but is
displaced by the downwardly moving dirty fluid
through the passageway 28 and tube 5, since
the tubing 5 is then at low pressure by virtue
of the position of the four way valve 10. In
like manner, the previously pumped dirty fluid
in tubing 4 being forced downwardly by the re-
triever (84 will not enter the engine piston 31,
but will be forced through the central chamber
¢4, thence through the passageway 28 (Fig. 4),
tubing 5, conduit 9 (Fig. 3) valve 10 and condult
i4d to storage -

As the retriever 104 reaches the pump umt
[8, the housing 109 of the retriever 104 moves
over the conical shaped head 92 (Fig. 3). The
head 92 will thereby become engaged by the slips
14, and the head 112 of the retriever 104 will
move the rod 90 downwardly to hold the ball 84
off of the seat 83. The valve 10 is then turned
back to the position shown in Figure 3 to again
direct the high pressure power fluid through
conduit 9, tubing 5, and passageway 28 into the
central chamber 24 (Fig. 4). Since the ball 84
(Fig. 3) is then retained off of the seat 83 by
the rod 90, the high pressure fluid will flow from
the chamber 24 (Fig. 4) through the apertures
17, tube 16, valve housing 81, apertures 89, and
chamber 23 into the lower end [6 of tubing 4.
The high pressure fluid will then act on the
downturned cups 106 and {07 of the retriever
|04, forcing the retriever in an upward direc-
tion to unseat the pump unit (8. The pressure of
the power fluid will be sufficiently high that the
force exerted on the exposed annular area of the
inverted cups 106 and {07 will overcome the
weight of the column of fluid in the tubing 4 and
initially raise the retrlever I04 and the pump
unit 18. |

It will be noted that the chamber 23 communi-
cates with the lower chamber 25 through the
passageway 28, conduit 30 and passageway 33.
Therefore, the pressure of the power fluid will
be exerted in the lower chamber 25 and act
downwardly on the sealing cups 63 (Fig. 6). Fur-
thermore, the pressure in the seating nipple 34
below the seating cups 63 will be egual to the well
pressure and therefore relatively low as com-
pared to the pressure of the power fluid. It will
therefore be apparent that upward movement of
the m:a,ndrel 86 will be retarded. However, the
sleeve 57, bemg rlgldly connected to the pump
cylmder 41, will be moved upward through the
cap 55 during the initial upward movement of
the pump unit 18.. When the lower flanged end
59 of the sleeve 57 contacts the cap 99, the h1gh
pressure fluid will ﬂow from the chamber 23
through the apertures 60 and mandrel 56 into
the seating nipple 34 to equalize the pressure
above and below the cups 63 and facilitate re-
moval of the mandrel 56. The lower standing
valve unit 35 will prevent flow of the fluid down-
wardly out of the nipple 34. When the mandrel
56 has been moved upwardly into the chamber
25, the high pressure fluid will act on the entire
cross sectional area of the pump unit 18 as well
as the exposed area of the cups 106 and (01 (Fig.
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7) to provide a speedy upward movement of the
pump unit 18 through the tubing 4.

As the pump unit (8 and retriever |04 approach
the upper end 6 of the tubing 4, the conical
shaped head 120 enters the pump catcher 94
(Fig. 3) and is engaged by the slips 99. To re-
move the pump unit {8 it is then simply neces-
sary to remove cap T and lift the pump catcher
94 retriever 104 and pump unit 18 out of the
tubing 4.

A boss 122 is provided on the tubing 4 adja-
cent the upper end 6 thereof. A plunger rod
{23 is reciprocally disposed in the boss 122 and
may be pushed partially into the tubing 4, ex-
cept when the pump unit (8 is disposed in the
upper portion of the tubing 4. Suitable pack-
ing (not shown) is provided in the boss (22
around the rod 123 to prevent a leakage of fluid
from the tubing 4. A helical spring 124 is also
provided in the boss {22 around the rod 123 to
normally retain the rod 123 in a retracted posi-
tion from the tubing 4 as shown in Figure 3.
By manual operation of the rod 123 the pres-
ence or absence of the pump unit {8 in the up-
per portion of the tubing # can be ascertained.

From the foregoing it is apparent that when
the flow of fluids in the parallel tubing strings
# and 5 is reversed for any reason, thereby ob-
taining a higher finid pressure in the lower end
I6 of the tubinge 4 than in the lower end 26 of
the tubing 5, the pump unit 18 remains in its
seated position in the pump cavity {T and the
dirty well fluid is not foreed thrnugh the ensine
piston 371 to damage the delicate valve mecha-
nism (not shown) therein. The pump I8 can
only become unseated and removed from the well
when the retriever device is disposed in tube 4
in connection with the element 92 and the nor-
mal fluid flow through tubes 5 and 4 is resumed.
It is also apparent that upon flow reversal a
soluble plug (not shown) may be pumped down
the large tubing 4 to remove paraffin by liqueflca-
tion due to change in temperature and pressure,
without affecting the seating position of the
pump unit (8.

When it is desired to install the pump unit
8, the pump is inserted in the upper end 6 of
the tubing 4 in an upright position as shown in
Figure 2 and the pump catcher 94 and cap T are
replaced. The valve 10 is then turned to direct
higch pressure power fluid from the conduit {3
through the conduit {2 into the tubing 4. The
high pressure fluid will then act on the upturned
cup 88 (Fig. 3) to force the cup 88 outwardly into
sealing contact with the inner periphery of the
tubing 4, and force the pump unit 18 down-
wardly in the tubing 4. As previously set forth,
the diameter of the nump cavity (1 is greater
than the internsl diameter of the tubing 4,
therefore 25 the cup 88 enters the upper cham-
per 23, the pressure on opposite sides of the cup
88 will be eaqualized to render the cup 88 inopera-
tive for assisting the movement of the pump unit
I8 downwardly. However, when the cup 88 en-
ters the chamber 23, at least one of the cups 21
(Fig. 4) will have contacted the shoulder 9, also
one of the cups 22 (Fig. b) will have contacted
the shoulder 28 and one of the cups 63 (Fig. 6)
will have entered the seating nipple 34. The
pump cavity 1T will therefore be divided into the
three chambers 23, 24 and 25, the same as when
the pump unit 18 is fully seated.

The valve {0 is then again turned to the posi-
tion shown in Fig. 8 to direct the high pressure
power fluid through the small tubing § and into
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the central chamber 24 to operate the pump unit
18 in the usual manner. During the first up-
stroke of the pump plunger 38, a suction will be
created in the seating nipple 34. The weight of
the column of oil standing in the tubing 4 and
acting on the pump unit 18 will then force the
pump unit 18 downwardly to the fully seated
position as shown in Pigs. 2 and 6. It will be
readily seen that during downward movement of
the pump unit 18, the cap 55 will be retained in
contact with the flange 54 due to fluid standing
in the cavity 7T and resisting movement of the
pump unit (8. Therefore, when the pump unit 8
is partially seated, the sealing ring 58 is disposed
above the apertures 68, to preclude fiow from
the chamber 25 through the ports 60 during the
first upstroke of the pump plunger 38 and assure
the creation of a suction in the seating nipple
34 to assist the final seating of the pump unit 8.

It is sometimes necessary to remove the lower
standing valve unit 35. A suitable grappling
member {26 is illustrated in Fig. 8 and is utilized
for this purpose. The grappling member (26
comprises a rod 127 threaded at its upper end
(28 for connection with a wire line connector
(not shown). A sleeve {29 is threadedly secured
to the lower end 130 of the rod [27 and has a
dog 131 prrovided therein. A head 132 is provided
on the lower end of the dog 13! and normally
extends outwardly through an aperfure (33.
The dog 131 is yieldably retained in & down posi-
tion as shown in Figure 8 by a suitable spring (34.

Assuming the pump unit 18 has been removed
from the well and it is desired to remove the
standing valve unit 35, the grappling member
(26 is Iowered through the tubing 4 by use of
a suitable wire line or the like (not shown). AS
the sleeve 128 moves through the mandrel 70,
the lower end of the sleeve (29 contacts and
breaks off the knockout plug 72 to expose the
aperture 713. The column of fluid standing in
the large tubing 4 and the small tubing § is
then drained through the mandrel 70, aperture
13 and around the lower portion of the valve
housing 64 out of the lower end of the seating
nipple 34 into the well casing 2. As the dog 131
is moved downwardly through the mandrel 10,
the dog is retracted against the action of the
spring 134 to move the head (32 into the sleeve
129, When the dog head {32 has moved below
the mandrel 10, the spring (34 moves the head
132 outwardly for engagement with the lower
end of the mandrel 70 uipon a subsequent upward
movement of the grappling member 126. After
the tubings 4 and 5 have been drained, the stand-
ing valve unit 35 may be freely removed through
the tubing 4.

From the foregoing it is apparent that the
present invention provides a novel subsurface hy-
draulic pump installation wherein the minimum
frictional resistance to flow is generated by the
fluid being pumped from the well to reduce the
load imposed on the subsurface pump to a mini-
mum and increase the overall pumping efficiency.
Two strings of tubing are provided in the well
bore and are interconnected in such a manner
that the flow through the tubings can be re-
versed, as when sending a retrieving device down
the well to recover the subsurface hydraulic
pump unit, or a soluble plug is passed downward-
ly through the production column fto remove
paraflin therefrom, without affecting the seat-
ing position of the pumping unit. Furthermore,
the dirty production or well fluid will not be
forced through the pump unit to damage the in-
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tricate valve mechanism therein, when the flow
of fluid in the parallel strings of tubing is re-
versed. When the retrieving device is passed
downwardly through the production column,
parafiin which may be present therein is forced
downwardly to a depth where the paraffin will
become liquefied. Therefore, when the subsur-
face pump unit is subsequently raised through
the production column, solidified paraifin is not
forced from the production column into the
various piping connections at the surface of the
well to impair the flow of fluid therethrough. It
1s also apparent that the present invention pro-
vides a novel pump insvallation wherein ail valves
provided in the well bore are removabie.

Changes may be made in the combination and
arrangement of parts as heretofore set forth in
the specification and shown in the drawings, it
being understood that any modification in the
precise embodiment of the invention may be
made within the scope of the following claims
without departing from the spirit of the inven-
tion. |

We claim:

1. In a well installation for a subsurface hy-
draulic pump, comprising a large tubing and a
small tubing extending downwardly in the well,
a housing secured to the lower end of the large
tubing for the reception of the subsurface pump
constructed and arranged to provide communica -
tion between the power inlet of the subsurface
pump and the small tubing and between the cut-
let of the subsurface pump and the large tubing,
whereby power fiuid flowing down the small tub-
ing will operate the subsurface pump and the
fluid pumped by the subsurface pump will flow
up the large tubing, a passageway in the sub-
surface pump providing a by-pass passageway
for fluid upon a reversal of flow in the large and
small tubings, a check valve in the passageway
to preclude flow of fluid from the small tubing
through the passageway into the large tubing,
and a retrieving device adapted to engage the
upper end of the subsurfiace pump and open said
check valve, whereby fluid will flow from the
small tubing through the passageway to act on
the retrieving device and raise the subsuriace
pump through the large tubing.

2. In a well installation for a subsurface hy-
draulic pump, comprising a large tubing and a
small tubing extending downwardly in the well,
a housing secured to the lower end of the large
tubing for the reception of the subsurface pump

constructed and arranged to provide communi-

cation between the power inlet of the subsurface i

pump and the small tubing and between the
outlet of the subsurface pump and the large tub-
ing, whereby power fluid flowing down the small
tubing will operate the subsurface pump and the
fluld pumped by the subsurface pump will flow
up the large tubing, a passagewsay in the sub-
surface pump providing a. by-pass passageway for
fluid upon a reversal of flow in the large and
small tubings, a check valve in the passageway
to preclude flow of fluid from the small tubing
through the passageway into the large tubing, a
retrieving device adapted fo move in the large
tubing and adapted to engage the upper end of
the subsurface pump, sealing rings carried by
the retrieving device in sealing contact with the
large turbing, means for opening the check valve
upon engagement of the refrieving device with

the pump, whereby fluid may flow from the smali
tubing through the passageway underneath the
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sealing rings and raise the subsurface pump
through the large tubing. |

3. In a well installation for a subsurface hy-
draulic pump, comprising a large tubing and a.
small tubing extending downwardly in the well,
a. housing secured to the lower end of the large
tubing for the reception of the subsurface pump
constructed and arranged to provide communi-
cation between the power inlet of the suosurface
pump and the small tubing and between the out-
let of the subsurface pump and the large tub-
ing, whereby power fiuid flowing down the small
tubing will operate the subsurface pump and the
fluid pumped by the subsurface pump will fiow
up the large tubing, a passageway in the sub-
surface pump providing a by-pass passageway
for fluid upon a reversal of flow in the large and
small tubings, a check valve in the passageway
to preclude flow of flui? from the small tubing
through the passageway into the large tubing, a
rod carried by the subsurface pump and adapted
to open the check valve in one position thereof,
a retrieving device adapted to engage the upper

end of the subsurface pump and retain said rod

in said one position, whereby fluid from the small
tubing will flow through sald passageway into
the large ftubing upon engagement of the re-
trieving device, and a sealing cup on the retriev-
ing device disposed in sealing contact with the
large tubing when fluid is flowing from the small
tubing through the passageway to raise the sub-
suriace pump in the large tubing.

4. In a well installation for a subsurface hy-
draulic pump comprising a large tubing and a

5 small tubing extending downwardly in the well

from the surface thereof, a pump cavity com-
municating with the lower end of the large tub-
ing, a seating nipple communicating with the
lower end of the pump cavity for seating a sub-

. surface pump in the pump cavity, a. pair of ver-
 tically spaced shoulders in the pump cavity, seal-

ing cups carried by the subsurface pump and
adapted to contact the shoulders to divide the
pump cavity into two chambers, one of said
in communication with the
power inlet of the subsurface pump, the other of
said chambers being in communication with the
cutlet of the subsurface pump, a passageway be-
tween the first mentioned chamber and the small
tubing to transfer power fluid from the small
tubing to the power inlet of the subsurface pump,

ahd a passageway between the second mentioned
chamber and the large tubing whereby fluid

pumped by the subsurface pump will be pumped
through the large tubing to the surface of the
well, an extension on the upper end of the sub-
surface pump, a passageway in said extension

providing a by-pass passageway for fluid from

the large tubing into the first mentioned cham-
ber upon a reversal of flow in the large and small

- tubings, a. check valve in said last mentioned

60

75

bassageway to preclude flow of fluid therethrough
from the first mentioned chamber into the large
tubing, a retrieving device adapted to engage the
upper end of said extension, and a rod carried in

said extension adapted to open the check valve

upon engagement of the retrieving device with

the extension to provide a flow of fluid from said

first mentioned chamber through said last men-
tioned passageway to act on said retriever and

raise the subsurface pump through the large

tubing. |
-8, A well pump installation comprising first

and second tubings extending downwardly within

the well in parallel relation: a fluid-actuated
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pump unit of a size to pass through said first tub-
ing and having a. power fluid inlet, a pump inlet
and a pump outlet; a housing secured to the lower
ends of said tubings and defining a punp-re-
ceiving cavity aligned with said first ftubing
whereby said pump unit may be lowered through
said first tubing and into operative position in
said cavity: cooperating sealing means on said
pump unit and said housing dividing said cavity
into a power fluid chamber communicating with
said power fluid inlet and a pump chamber com-
municating with said pump outlet; said housing
having first passage means providing communi-
cation between said pump chamber and said first
tubing, and having second passage means pro-
viding communication between said second tub-
ing and said power fluid chamber.

6. A well pump installation comprising first
and second tubings extending downwardly with-
in the well in side-by-side relation; a fluid-
actuated pump unit of a size to pass through
said first tubing and heving a power fiuid inlet,
a pump inlet and a pump outlet; a housing se-
cured to the lower ends of said tubings and de-
fining a pump-receiving cavity aligned with said
first tubing, whereby said pump unit may bhe
lowered through said first tubing and into op-
erative position in said cavity; first cooperating
sealing mezns on said pump unit and said hous-
ing dividing said cavity into an upper chamber
communicating with said power fluid inlet and
a, Jower chamber communicating with said pump
outlet: second cooperating sealing means on said
pump unit and said housing isolating said upper
chamber from said first tubing; said housing
having first passage means providing communi-
cation between said second tubing and said up-
per chamber, said housing having second passage
means providing communication between said
lower chamber and said first tubing.

7. A well pump installation comprising first
and second tubings extending downwardly with-
in the well in side-by-side relation; a fluid-actu-
ated pump unit of a size to pass through saild
first tubing and having a power fluid inlet, a
pump inlet and a pump outlet; a housing secured
to the lower ends of said tubings and defining
a pump-receiving cavity aligned with said first
tubing, whereby said pump unit may be lowered
through said first tubing and into operative po-
sition in said cavity: first cooperating sealing
means on said pump unit and said housing di-
viding said cavity into an upper chamber com-
municating with said power fluid inlet and a
lower chamber communicating with said pump
outlet: second cooperating sealing means on
said pump unit and said housing isolating said
upper chamber from said first tubing; third co-
operating sealing means on said pump unit and
said housing isolating said lower chamber from
said pump inlet; said housing having first pas-
sage means providing communication between
said second tubing and said upper chamber,
caid housing having second passage means pro-
viding communication between said lower cham-
ber and said first tubing.

8. An installation as set forth in claim 6,
wherein said second passage means includes &
conduit communicating at its lower end with
the lower portion of said lower chamber and
extending upwardly past said lower chamber and
said upper chember, and communicating at its
upper end with said first tubing at a point above

said second sealing means.
9. An installation as set forth in claim 6,
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wherein said second passage means includes a
third tubing disposed in substantial alignment
with said second tubing, said third tubing com-
municating at its lower end with the lower por-
tion of said lower chamber and extending up-
wardly alongside said housing, the upper end
of said third tubing communicating with said
first tubing at a point above said second sezling
means.

10. A well pump installation comprising a first
tubing and a second tubing extending down-
wardly within the well; a housing secured to
the lower end of said first tubing and defining
a pump-receiving cavity in alignment with said
first tubing: a fluid-actuated pump unit of 2
size to pass through said first tubing and adapted
to seat in said cavity, said pump unit including
a, reciprocating fluid motor having a power fluid
inlet and valve-means for causing reciprocation
of the motor in both directions by power fluid
introduced through sazid inlet, said pump unit
including a pump actuated by said motor and
having an inlet and an outlet; said housing
having first passage means providing communi-
cation between said pump outlet and said first
tubing; said housing having second passzge
means providing communication between said
second tubing and said motor inlet.

11. A well pump installation as set forth in
claim 10, and including sealing means on said
pump unit and on said housing cooperatiing, up-
on seating of said pump unit in said cavity, to
isolate said first and second passages from each
other.

12. A well pump installation as set forth in
claim 10, and including sealing means on said
pump unit and on said housing cooperating, up-
on seating of said pump unit in said cavity, to
isolate said second passage means from said
first tubing.

13. A well pump installation as set forth in
claim 10, and including sealing means on said
pump unit and on said housing cooperating, up-

- on seating of said pump unit in said cavity, to
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isolate said first and second passages from each
other, and including sealing means on said pump
unit and on said housing cooperating, upon
seating of said pump unit in said cavity, to iso-
late said second passage means from sald first
tubing.

14. A well pump installation as set forth In
claim 10, and including sealing means on said
pump unit and on said housing cooperating, up-
on seating of said pump unit in said cevity, to
isolate said first and second passages from each
other, and including sealing means on said pump
unit and on said housing cooperating, upon seat-
ing of said pump unit in said cavity, to isolate
sald second passage means from said first tubing,
and including sealing means on said pump unit
and on sald housing cooperating, upon seating
of said pump in said cavity, to isolate said pump
inlet from said first and second passages.

15. A well pump installation comprising a first
tubing and a second tubing extending down-
wardly within the well; a housing secured to the
iower end of said first tubing and defining a
pump-receiving cavity aligned with said first tub-
ing; a fluid-actuated pump unit seated in said
cavity and including a fluid-actuated motor hav-
ing an inlet and an ocutlet for rower fluid, and
a pump operatively connected to said motor and
having an inlet and an outlet for pump fluid;
first passage means in said housing providing
communication between said second tubing and
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said motor inlet whereby power fluid pumped
down said second tubing will actuate said motor,;
second passage means in said housing providing
cemmunication between said motor and pump
cutlets and said first tubing whereby pump fluid
discharged by said pump and spent power fluid
exzhausted from said motor are discharged up-
wardly through said first tubing; said pump unit
having a by-pass passage therein and a check
valve in said passage, said by-pass passage and
zaid check valve providing unidirectional fiow
of fluid from said first tubing to said second tub-
ing and by-passing said motor and pump, said
check valve being normally operative to prevent
by-pass flow of fluid from said second tubing to
sald first tubing through said by-pass passage.

15. A well pump installation comprising a first
tubing and a second tubing extending down-
wardly in the well: a housing secured to the
lower end of said first tubing and defining a
nvump-receiving cavity aligned with said first tub-
ing: a fluid-actuated pump vnit adapted to he
towered through said first tubing and seat in said
cavity, said pump unit comprising a fluid-actu-
ated mofor having an inlet and an outlet for
power fluid, and a pump operatively connected
to sald motor and having an inlet and an outlef,
for pump fluid; sealing means on said pump unit
and on said housing cooperating, uron seating
of 3aid pump in said cavity, to divide said cavity
into a motor chamber communicating with said
motor inlet but isolated from said first tubing
2ond a pump chamber commimicating with said
nvumyp outlet but isolated from said second tub-
ing; first passage means in said housing provid-
ing communication hetween said pump chamber
and said first tubing; second passage means in
- said housing providing communication between
said motor chamber and said second tubing; and
a check valve controlled by-pass passage in said
pump unit providing unidirectional flow from
said first tubine to said motor chamber, said
check valve normally preventing flow from said
motor chamber through said by-pass passage to
said first tubing.

17. A well pump installation comprising a first
tubine and a second tuvbing extending down-
wardly within the well; a housing secured to the
lower end of sald first tubing and defining a
pimp-receiving cavity aligned with said first tub-
ing; a fluid-actuated pump unit seated in said
cavity and including a fluid-actuated motor hav-
ing an inlet and an outlet for power fluid, and
g pump operatively eonnected to said motor and
having an inlet and an outlet for pump fluid;
first passage means in said housing providing
communication between said second tubing and
said motor inlet whereby power fluid pumped

down said second tubing will actuate said motor:;

second rassace means in said housing providing
commuunication between said motor and pump
outlets and said first tvbing whereby pump fluid
discharged by said pump and spent power fluid
exhavsted from said motor are discharged up-
wardly through said first tubing; said pump unit
having a by-pass passage therein and a check
valve in said passage, said by-pass passage and
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18

ing through said by-pass passage to said first
tubing. |

18. A housing for a fluid-actuated well pump,
comprising a hollow body defining a pump receiv-
ing ecavity; a head member secured to the upper
end of said body, said head member having
means for securing a first tubing thereto in align.-
ment with said cavity and for securing a second
tubing thereto in laterally offset relation to said
cavity; a foot member secured to the lower end
of said body; a hy-pass conduit extending from
said head member to said foot member; a first
rassage in said head member providing com-
munication between said second tubing and said
cavity, and a second passage in sald head mem-
ber providing cominunication between the upper
end of said by-pass conduit and said cavity at
a point spaced above the point of communication
of said first passage with said cavity; a third
passage in said foot member providing commu-
hication between the lower end of said by-pass
conduit and the lower portion of said cavity;
and a sealing surface in said cavity hetween said
points of communication of said first and second
passages with said cavity and adapied to co-
operate with seal means on a pump unit, upon
seating of said pump unit in said cavity, to isolate.
said first and second passages from each other.

19.. A housing for a fluid-actuated well pump,
comprising a hollow body defining a pump re-
ceiving cavity; a head member secured to the
upper end of said body, said head member hav-
ing means for securing a first tubing thereto in
alignment with said cavity and for securing a
second tubing thereto in laterally offset relation
to said cavity: a foot member secured to the lower

end of said body; a by-pass conduit extending

from said head member to said foot member; a
first passage in said head member providing com-

‘munication between said second tubing and said

cavity, and a second passage in said head mem-
ber providing communication between the upper
end of said by-pass conduit and said cavity at a
point spaced above the point of communication
of said first passage with said cavity; a third
passage in said foot member providing commu-
nication between the lower end of said by-pass

~conduit and the lower portion of said cavity; a
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said check valve nroviding unidirectional flow of

fluid froem said first tubing to said second tubing
and by-nassing said motor and puvmp, said check
valve being normally operative to prevent by-
pass flow of fluid from said second tubing to said

first tubing through said by-pass passage, and

means for renderine said check valve inoperative,

to thereby permit fluid flow from said second tub-
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sealing surface in said cavity between said points
of communication of said first and second pas-
sages with said cavity and adanted to cooperate
with seal means on a pump unit, upon seating
of said pump unit in said cavity, to isolate said
first and second passages from each other; and
a second sealing surface in said cavity between
the points of communication of said first and

‘third passages with said cavity and adapted to

cooperate with seal means on said pump unit to
isolate said first and third passages from each

other.
OSCAR E. DEMPSEY.

JOHN B. WOODS.
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