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The present invention is directed to an assembly for 
pumping Well fluids. More particularly, the invention is 
directed to apparatus for pumping well fluids from a 
plurality of earth formations. In its more specific 
aspects, the invention is directed to apparatus for pump 
ing well fluids comprising a plurality of hydraulically 
Operated SubSurface pumps arranged in a single tubing. 
The present invention broadly contemplates a structure 

which is suitable for producing well fluids from a plural 
ity of earth formations before and after it becomes neces 
Sary to pump from the plurality of earth formations or 
Zones. This particular assembly of the invention con 
prises Spaced apart flow directing means directing the 
fluid from one Zone up the tubing and directing fluid from 
a Second Zone up the casing-tubing annulus or up through 
a separate conduit which may be connected to the tubing 
at a point removed from the point of introduction of the 
fluid from the other zone into the tubing. 

In accordance with the invention, spaced apart fow 
directing means are provided with valve members being 
arranged in one of the spaced apart flow directing means 
for isolation of the hydrocarbon productive zone as may 
be desired. A particular feature of the spaced apart 
flow directing means of the present invention is a releas 
able interconnection of the spaced apart flow directing 
means which allows the flow directing means to be 
Separately placed in the tubing and separately retrieved 
therefron. For example, the flow directing means may 
be separately introduced into the tubing by wire line 
tools or may be floated in or pumped into the tubing to 
seat in a Supporting means such as a landing nipple ad 
jacent the lower open end of the tubing with the upper of 
the Spaced apart flow directing means being releasably 
connected to the lower of the flow directing means. This 
latter assembly allows a well to be produced naturally 
from a plurality of productive formations, strata, zones 
and/or intervals and later on as the natural drive is ex 
hausted, the well may be placed on pump to produce 
simultaneously from a plurality of productive intervals. 
The present invention may be briefly described as an 

assembly or apparatus for pumping well fiuids from a 
Well bore penetrating a plurality of productive zones 
having a casing therein perforated in at least two of said 
Zones, the casing being provided with a tubing having its 
lower open end arranged above the lower of a plurality 
of productive Zones, strata, formations, or intervals from 
which hydrocarbons are to be produced. The invention 
comprises particularly a plurality of interconnected hy 
draulically operated subsurface pumps arranged in a 
mandrel attached to and forming a part of the lower end 
of Said tubing, each of said pumps being separately in 
fluid communication with one of said zones. Separate 
valve means are provided in the tubing fluidly connected 
to the suction of each of said pumps. Means are pro 
vided in the assembly releasably holding the pumps in 
operative relationship with the valve means. Means are 
connected to the mandrel on the exterior surface thereof 
for delivering power fluid to each of the pumps, for ex 
annple, from a pump at the earth's surface. A specific 
feature of the present invention is the means for rejeasably 
holding and/or releasably fluidly connecting the pumps 
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to the valve means. The releasable connection allows 
the valve means to be placed by wire line and the pumps 
to be placed in the tubing from the earth's surface either 
by wire iline fishing tools or by ?ubricating in the tubing 
and letting the assembly float in or being pumped down 
to be afranged in the lower end of the tubing. Tê rê 
leasable holding means suitably may be a snap ring in 
terconnecting the pumps and the valve means provided 
with fluid sealing means to allow fluid connection be 
tween the pumps and the valve means. The releasable 
holding means may suitably be a latch member which is 
spring engaged to Snap into connection and hold the 
pumps in operative relationship with the valve means. 

Another specific feature of the invention is that the 
mandrel has a full opening bore of common or substan 
tially common dimension with the tubing such that tools 
and/or equipment which are lowerable through the tub 
ing are also lowerable through the mandrel when the 
several retrievable and/or renovable elements therein are 
retrieved and/or removed. 
The present invention contemplates that production 

may be obtained from a plurality of productive zones eim 
ploying at least one hydraulically operated subsurface 
pump in the tubing in fluid communication with one of 
said Zones but the apparatus provides also separate valve 
means with one of the valve means being arranged in fluid 
communication with the suction of said pump and the 
other of said valve means fluidly communicating the other 
of Said Zones with a conduit or passageway vertically 
displaced from said Zone. In this particular aspect of 
the invention, means are also provided for releasably 
holding the pump in operative relationship with the valve, 
and conduit means are provided connected to the exterior 
surface of the tubing for delivering power fluid to the 
plimp. 
The present invention also contemplates that the valve 

means may suitably be arranged in a standing valve 
member with the separate valve means spaced apart one 
from the other. in the standing valve member a flow 
directing means may suitably be arranged for directing 
flow from one of the zones to one of the pumps and from 
another of the Zones to another of the pumps or direct 
ing fluid from one of the zones to one of the pumps and 
from another of the zones to a point in a conduit or pas 
sageway vertically displaced from the pump. The flow 
directing means may provide a substantially common di 
mension with the tubing through the bore of the mandrel 
when the standing valve member is removed. 

It is further contemplated that the assembly will be 
provided with a Suitable bypass means defining passage 
Ways leading from the standing valve members to the 
tubing for use either with a single or a plurality of pumps 
as may be required. 
The present invention is quite advantageous and tise 

ful in that provision is made for producing hydrocarbon 
fluid from a plurality of hydrocarbon productive inter 
vals such as Zones containing oil and/or gas with a 
plurality of punps arranged in a single tubing while leav 
ing a full opening tubing after retrieving the pumping as 
sembly from the tubing. Furthermore, the present in 
vention is advantageous in that it is unnecessary to pro 
vide dual strings for receiving the pumps and obtaining 
production from a plurality of hydrocarbon productive 
intervals as has been the practice heretofore. Thus in the 
present invention, hydraulically operated substirface 
pumps are arranged in tandem and interconnected in one 
tubing string with power fluid being supplied to the 
plurality of pumps arranged in the single tubing string. 

It is contemplated that the pumps may be intercon 
nected and spaced apart one from the other with separate 
provision of power fiuid to each of said pumps or it is 
possible to provide interconnected hydraulically operated 
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subsurface pumps with power fluid being provided from a 
single source to each of said pumps. 
The present invention is amenable to many modifica 

tions coming within the spirit and compass of the claims 
asserted herein. 
The present invention will be further illustrated by 

reference to the drawing in which: 
FIG. 1 shows an assembly wherein a well casing pene 

trates a plurality of hydrocarbon productive intervals and 
production is to be had separately from each of the said 
intervals; 

FIG. 2 shows an arrangement with production being 
had from one of the intervals normally and production 
being had from the other interval by pumping with a 
hydraulically operated subsurface pump in accordance 
with the present invention; 

FIG. 3 is a modification somewhat similar to FIG. 2 
of the present invention showing a single pump for a 
single zone completion and a standing valve assembly 
with power fluid supplied to the pump exteriorly of the 
tubing; 

FIGS. 4A, 4B and 4C are a showing in detail of a pre 
ferred embodiment of the present invention illustrating 
schematically production from a plurality of productive 
intervals with a plurality of interconnected hydraulically 
operated subsurface pumps; 

FIGS. 4D and 4E show a detailed embodiment of the 
present invention illustrating schematically production 
from one interval naturally with production from another 
interval artificially with provision made for production 
from both intervals artificially; 

FIGS. 5 and 5A illustrate a modification of the em 
bodiments of FIGS. 4A, 4B and 4C showing a different 
arrangements of bypass conduits and the flow directing 
assembly with independent pump discharge conduits; 

FIGS. 6 and 6A show a further modification with the 
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or shaped charge type and firing same to form the 
perforations 17 and 8. 
Arranged in the casing 12 are a plurality of packers 

19 and 20 which isolate the zomes 14 and 15 for pro 
duction of fluids as will be described further hereinafter. 
However, it is contemplated that other types of production 
packers may be used to isolate the zones 4 and 15 and 
such other types of packers as are known in the industry 
may be carried on the lower end of a tubing string 2 
which extends to the earth's surface from well head 
equipment, not shown. For purposes of this description, 
the packers 19 and 20 have been set in the casing 12 as 
has been described, 

Forming an integral part of the tubing string 21 is a 
mandrel 22 which is provided with a first outer wall 23 
and a second outer wall 24 which defines a bypass pas 
sageway 26 communicating the interior passageway P of 
the tubing 21 with a spaced apart point 27 of the mandrel 
22. The purpose of the bypass passageway 26 will be 
described in more detail hereinafter. 
Arranged in the mandrel 22 are spaced apart first flow 

directing means 28 and second flow directing means 29. 
. The upper flow directing means 28 is comprised of a con 
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power oil supplied from the tubing to each of the pumps - 
and showing a variation of the bypass arrangement; 
FIGS. 7 and 7A illustrate still another arrangement 

showing an embodiment of the present invention with 
power fluid furnished through the tubing to each of the 
pumps and with provision made for upper zone gas bleed 
to increase pump efficiency; 

FIGS. 8 and 8A show a further modification of the 
embodiment of FIGS. 7 and 7A showing an upper Zone 
gas bleed with power oil being supplied exteriorly of the 
tubing; 

40 

FIG. 9 is a detailed enlarged cross sectional view of . 
the latching means of FIGS. 4A, 4B and 4C; 

FIG. 10 is an enlarged cross sectional view of another 
latch or hold-down means for the hydraulically operated 
subsurface pumps; . 

FIG. 11 is still another mechanical means in an en 
larged sectional view of a connecting and sealing means 
for the pump and valve assembly; 

FIG. 12 is an enlarged partial view in section of a still 
further latch arrangement suitable for use in the present 
invention; and 

FIG. 13 is an enlarged partial view in section of 
another modification of a latch and sealing means. 

Referring now to the drawing in which similar nu 
merals will be employed to designate identical parts and 
particularly to FIG. 1, numeral i designates a well bore 
drilled from the earth's surface, not shown, in which a 
casing 12 is arranged therein and cemented in place with 
primary cement 13. The well bore 11 and the casing 12 
traverse a plurality of hydrocarbon productive intervals 
14 and 15 separated by a non-productive or impermeable 
interval 16. The cement sheath 13 has been perforated 
in hydrocarbon productive intervals 14 and 15 to open up 
the casing 12 into fluid communication with Zones 14 and 
15 by perforations 7 and 18. These perforations may 
suitably have been formed in the casing 2 after placing 
Same by lowering a gun perforator either of the bullet 
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ducting member 30 to which is attached a fishing head 
31 having opposed cup packers 32 and 33 carried on the 
upper end thereof below a fishing head or neck 34. The 
lower end of the tubular conducting member 30 is pro 
vided with a hold-down or releasable connecting means 
35 provided with a sealing member 36. The hold-down 
or interconnecting means 35 may suitably be a snap ring, 
a latch member or a plurality of spring members con 
nected to the conductor member 30. The flow directing means 28 is provided with spaced apart packing means 
37 carried thereby which suitably may be chevron packirig 
but other packing may suitably be used. The flow di 
recting means 28 has a side door port, such as 39, which 
is in fluid communication with a port 40 in the mandrel 
22. Connected to the mandrel 22 is a conduit 41 which 
serves to direct fluid from the ports 39 and 40 to the 
earth's surface, not shown. 
The lower flow directing means 29 has a seat or 

shoulder 42 which is adapted to seat and be located in 
a landing nipple 43. This seating member 42 serves to 
anchor, support and/or secure the flow directing means 
29 in the lower portion of the mandrel 22. The flow 
directing means 29 is provided with a tubular spacing 
member 44 which carries a packing member 45 to pro 
vide a seal between the interior wall of the mandrel 22 
and the spacing member 44. The lower end of the 
spacing member 44 has a suitable valve 46 arranged 
therein having a seating member 47; the valve 46 allows 
flow upwardly through the spacing member 44 but resists . 
flow downwardly therethrough. The lower end of the 
spacing member 44 has an equalizing knockout pin 48 
arranged thereon which can be fractured or broken of 
after the assembly has been removed by inserting a 
prong through the member 44 to allow fluid to drain from 
the member 44 or to equalize on either side of the pack 
Ing. 
The flow directing means 29 also carries a plurality of 

packing members 49 which are similar to the packing 
members 37 and suitably may be chevron packing and 
the like. It is to be noted that the flow directing means 29 
has a side door port 50 which communicates with the 
passageway 26 Serving as a bypass means. 
The flow directing means 29 is also provided with ports 

51 which are isolated from the passageway 52 by a re 
movable member 53 held by a shear pin, not shown. The 
removable member 53 is of a frangible or rupturable 
nature and may suitably be broken or pierced by a prong 
to establish communication with the passageway 52 which 
may be necessary and/or desirable. 
The flow directing means 29 is also provided with a 

fishing neck 54 which has an exterior conical surface 55. 
Arranged in Seating engagement with the surface 55 is a 

?? 
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valve member 56 which has an interior conical surface 57 
which seats on the surface 55 of the flow directing means 
29 and provides a fluid passageway 58 which, in turn, 
communicates with the conductor member 39. The pas 
sageway 53 is provided with a check valve 59 having a 
seating member 60. This check valve 59 allows flow up 
wardly through passageway 58 but resists flow down 
wardly therethrough. 
The wall members 23 and 24 provide a second bypass 

61 which provides communication with the space 62 
isolated by a packing member 63 carried by the valve 
member 56 which is similar to packing members 37, 45 
and 49 and the upper of the packing members 49 with a 
space 64 between the packing member 45 and the 
packing member 63. Actually, the spaces 62 and 64 are 
in fluid communication by the bypass 61. Fluid com 
munication is had with the interval 4 through perfora 
tions 7 with the space 65 between the production packers 
19 and 20 and which, in turn, communicates with the 
space 64 through a port 66 in the lower portion of the 
mandrel 22. 
The embodiment of FG. 1 shows a well completed in 

a plurality of Zones and provision of apparatus in the 
well for producing from said zones under the natural 
drive in said well with provision being made for putting 
one Zone of the well, particularly the upper zone, on 
pump when the natural drive has become depleted or 
exhausted so that economical production of hydrocarbons 
may not be obtained therefrom by the natural lift. 

Referring now to FIG. 2, the same well 11 having the 
casing 12 cemented therein with primary cement 3 is 
provided with a hydraulically operated subsurface pump 
for pumping fluids from the zone 14 while the zone i5 
is on natural lift. In this particular instance, fluid is 
flowing through the perforations 13 into the passageway 
52 of the spacing member 44 and through the flow direct 
ing means 29 by way of port 50 through bypass passage 
way 26 into the passageway P in tubing 23 and then to 
the earth's Surface. However, production from interval 
14 has declined to the extent that the natural formation 
pressure or drive will no longer lift the oil and/or gas 
economically to the surface and it is desirable to lift this 
remaining oil from the interval 4 by a hydraulically 
operated Subsurface puriap. In this particular instance, 
the conductor member 39 and the flow directing means 23 
are pulled from the mandrel 22 by engagement of the 
fishing neck 34 with a wire line fishing tool, not shown, 
the conductor member 39 being released from engage 
ment with the valve member 36 by releasable connection 
35. It is to be pointed out, however, that the flow direct 
ing means 28 may be removed hydraulically and such is 
preferred. After the conductor member 30 and flow 
directing means 28 have been removed from the tubing 
21 and the mandrel 22, a hydraulically operated sub 
surface pump 67, the details of which will be described 
more fully hereinafter, is lubricated into the tubing 21 
at the wellhead through a suitable lubricator and allowed 
to float in or to be pumped in through the tubing 21 and 
into the mandrel 22. The hydraulically operated sub 
surface pump 67 is releasably connected to the valve 
member 56 by a releasable holding or connecting means 
35a provided with a sealing member 36a which are 
similar to releasable connecting means 35 and sealing 
means 36. These releasable connecting and sealing 
means serve to hold and/or connect fluidly the hydrauli 
cally operated Subsurface pump 67 with the valve mem 
ber 56 and passageway 58 through port 51 with space 62 
and space 64 through bypass 61 and then by port 66 with 
space 65 between the packers 19 and 20 and through 
perforations 7 with the hydrocarbon productive inter 
wal 14. 
The upper end 68 of the hydraulically operated sub 

surface pump 67 is provided with a lateral passageway 
69 which communicates with the port 40 in the mandrel 
22 and with conduit 4 which leads to the earth's surface. 
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The upper end 68 of the hydraulically operated subsur 
face pump 67 is also provided with spaced apart packing 
members 70 which are similar to the packing members 
37, 45, and 49 of FIG. 1. 
The upper end of the hydraulically operated subsur 

face pump 67 is also provided with a fishing neck 71 
which may be the same as the fishing neck 31 or similar 
thereto having a fishing head 72 for engagement with a 
wire line fishing tool, not shown. Likewise, the fishing 
neck 71 may be provided with opposing cup packers, 
Such as 32 and 33, as illustrated in FIG. 1. 
The hydraulically operated subsurface pump '67 is pro 

vided with power fluid exhaust ports 73 and pump fluid 
exhaust ports 74. It is to be noted that the power fluid 
and the pump fluid intermingle in the annulus 75' between 
the pui in p 67 and the interior surface of the wall 23 of the 
mandrel 22 which fluidly communicates by way of a port 
75 with the annulus 76 between the casing 1 and the 
mandrel 22. 

Referring now to FIG. 3, an illustration is presented of 
the application of the present invention to a single comple 
tion interval employing the hydraulically operated sub 
surface pumping assembly of the present invention. In 
this particular embodiment, the well bore has been 
drilled to penetrate a single hydrocarbon productive inter 
val, such as 5a, and the casing 2 arranged therein and 
cemented in place with primary cement 3, as in FIGS. 1 
and 2. In this particular instance, a modified mandrel 22a 
forms part of the tubing string 2i and is provided with a 
conduit, such as 4, communicating with a port, such as 
40a, in the mandrel 22a. The mandrel 22a is provided 
with a bypass passageway, such as 26a, defined by outer 
wails 23a and 24a. Like in FIG. 2, a hydraulically op 
erated Subsurface pump 67 is arranged in the mandrel 
22a having a suitable fishing neck 7, and fishing head 72 
and opposing cup packers 32 and 33 as have been 
described. 
The hydraulically operated subsurface pump 67 is like 

wise provided with packing members 70 for directing flow 
from the port 46a through the inlet 69. In this particular 
instance, the pump 67 is modified only slightly and is pro 
vided with a recess 77 in which is arranged an O-ring 73 
to isolate a space 79 between the lower packer 70 and the 
O-ring 78 and enclosing the power fluid exhaust port 73. 
The mandrel is also provided with a port 73b in the 
wall 23a. 
The lower end of the pump 67 is further modified to 

provide on the exterior surface thereof a recess 80 in which 
a Suitable packing member 8 is retained which suitably 
may be a packer such as the packing member 70. This 
packing member 81 serves to isolate a space 82 between 
the O-ring 78 and the packing member 81 and to allow 
communication between the pump fluid exhaust port 74 
through the bypass passageway 26a with the passageway P 
of the tubing 2.É. 

Arranged on the landing nipple 43 in the lower end of 
the mandrel 22a is a standing valve assembly 83 which is 
Suitably supported by spring load shoulders or engaging 
means 84 in the landing nipple 43. It is to be noted that 
the valve member 83 is provided with a valve 85 having a 
seat 86 which allows fluid flow upwardly through the 
passageway 87 but resists fluid flow downwardly there 
through. The valve member 83 is also provided with an 
equalizing knockout pin 87a which is similar to knockout 
pin 48 and functions in a similar fashion. The valve mem 
ber 83 and the pump 67 are releasably interconnected by 
a releasable holding or connecting means, such as 35a, and 
are also provided with a sealing means, such as 36a. 
A packing member, such as 88a, which is similar to 

packers 9 and 20, seals between the annulus 76 and the 
exterior of the mandrel 22a and the productive interval 
i5a. It is to be noted that perforations, such as 8a, have 
been formed in the wall of the casing 12 to establish a 
fluid communication with the productive interval 15a. 

Referring now to FIGS. 4A, 4B, and 4C, a casing 12 
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has been arranged in the borehole as in the other figures 
of the drawing and cemented in place with a primary 
cement. For reasons of clarity the borehole and cement 
are not shown in these figures. The casing 12 is perforated 
with perforations 17 and 18 in hydrocarbon productive 
intervals 14 and 15 to open up communication between 
the casing and the hydrocarbon productive interval. A 
tubing string 21 has a mandrel 90 forming an integral 
part thereof and the mandrel 90 has a conduit 91 con 
nected thereto at spaced apart points to provide power 
fluid to the mandrel 90. The conduit 91 communicates 
with the mandrel 90 by lateral conduits 92 and 93 which 
connect, respectively, into ports 94 and 95 in the wall 
of the mandrel 90. 

Defined by a first outer wall 96 and a second outer 
wall 97 is a first bypass passageway 98. The walls 96 and 
97 also define a second bypass passageway 99 and a third 
bypass passageway 100, the purpose of which will be de 
scribed in more detail hereinafter. 

Arranged in the lower portion of the mandrel 90 is a 
valve assembly 56a which is similar to the valve assembly 
56 of FIG. 1 and a flow directing means 29 which is 
identical to the flow directing means 29 of FIG. 1. Thus 
the valve assembly 56a is provided with packing means 
63, a valve 59, and a valve seat 60. The flow directing 
means 29 has a removable plug 53 arranged therein in 
passageway 52. The shoulder 42 of the flow directing 
means 29 is seated in a landing nipple 43 of the nature 
described supra. 

Like in FIGS. 1 and 2, the intervals 14 and 15 are iso 
lated by packers 9 and 20. Likewise the port 50 com 
municating with the bypass 99 in FIG. 4B is isolated by 
packers 49. It is to be noted that a packing member 45 
seals between the spacing member 44 and the interior 
wall of the mandrel 90. While the valve member 56a 
and the flow directing means 29 are interconnected by 
seating surfaces 55 and 57, like in FIG. 1, a positive re 
leasable connection may be provided by a shear pin 101 
which forms the valve member 56a and the flow directing 
member 29 into an integral assembly. 

It may be seen from the foregoing description taken 
-with respect to FIGS. 4A, 4B, and 4C that the lower por 
tion of this embodiment of the invention is identical to the 
lower portion of the structure described in FIGS. 1 and 2. 
Arranged in the mandrel 90 is a hydraulically operated 
subsurface pump assembly generally designated by the 
numeral 102 which is comprised of a first pump assembly 
103 and a second pump assembly 104 which are mechani 
cally interconnected by means of a flexible connecting 
assembly 105 extending into the lower end 106 of the 
pump 103 and which provides a fluid passageway 107 
therein. 
The pump assembly 102 is comprised of pumps 103 and 

104 constructed generally in accordance with the Coberly 
patents as identified below: 
U.S. Patent 2,081,220 issued to C. J. Coberly 
U.S. Patent 2,568,320 issued to C. J. Coberly 
It is to be understood, however, that the present invention 
is specifically concerned with the arrangement of flow di 
recting means and/or pumps in a single tubing for obtain 
ing production simultaneously from a plurality of Zones 
and, therefore, the present invention is directed to an as 
sembly for accomplishing this end. 

- The pump 103 serves to pump fluid from the interval 
15 while the pump 104, takes suction on the interval 14. 
The assembly of pumps 103 and 164 is mechanically and 
fluidly connected to the valve member 56a and the fluid 
directing means 29 by a mechanical connecting means 107, 
provided on a nose E08 of the pump 104. This mechani 
cal connecting means is comprised of spring-loaded dogs 
or latches 109 which are biased outwardly on shear pins 
110. Carried on the nose 198 of the pump 104 is a seal 
ing means, such as an O-ring 112, which provides a fluid 
seal between the nose 103 and the interior wall of the 
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8 
valve member 56a. Thus, it may be seen from the fore 
going brief description that the pumps 103 and 4 may 
be releasably connected and held in the valve member 56a 
which connects into the flow directing means 29. - 
The pump i04 is identical in construction to the pump 

67 of FIG. 2 and is provided with a passageway 69 in 
which is arranged an orifice member 13 providing an 
orifice member 14. This orifice i3 is replaceable and 
orifices of different sizes may be inserted in the passage 
way 69 to control the amount of pumped power fluid being 
introduced into the pump 104 through the passageway 69 
which communicates through port 95 with conduit 93 and 
vertical conduit 92. 
The upper end 15 of the pump 64 carries on the ex 

terior surface thereof packing members i5 which form 
a seal with the interior wall of the mandrei 90 as illus 
trated. Arranged in the chamber 1:7 which communi 
cates with the passageway 69 is a slidable sliding valve 
128 or engine end valve. This engine end valve 18 is 
floatingly or slidably arranged on a piston rod is which 
carries a first piston 120 in chamber 117 and a second 
piston 12 in chamber 22. Piston 120 is a power piston 
and piston 21 is the piston which pumps the well fluid. 
The piston rod 19 reciprocates from chamber 117 

through chamber 22 into a balance tube 23. A port 
124 communicates with the chamber 17 and a port 25 
connects into a bypass passageway 26a which, in turn, 
communicates with the chamber 157 below the piston 120. 
The chamber 122 has ports 126 which communicate 

with the exterior of the pump i 64 and arranged in pas 
sageways 27 which communicate the ports 126 with the 
chamber 22 are check valves 28. A bypass passage 
way 129 provided with check valves 30 communicate 
the chamber 22 ahead of the piston 21 with the portion 
of the chamber behind the piston 21. 
The pump 193 is similar in construction to the pump 

104 except that the pump 03 is provided with a fishing 
neck 31 which is connected to the pump 103 by an eccen 
tric joint 132 provided with a fluid seal such as an O-ring 
133 and a threaded connection 134 having mating threads 
35 which allows proper alignment of the pumping as 
sembly in the mandrel 90. - 
The aligning means 134 is connected to a head member 

136 carrying packing members 137 and 138 which, in 
turn, is connected to the fishing neck 13 having a fishing 
head 139a, on the end thereof for engagement by a wire 
line tool. The fishing neck 3 is provided with opposing 
cup packers 39 and 40. 
A passageway 42 communicates with the port 94 and 

the conduit 92 and with the vertical conduit 91 and sup 
plies power fluid to the pump 103. Arranged in the pas 
sageway 142 is an orifice plate 143 which serves to regul 
late flow of power fluid into the pump 103. The member 
$34 has a passageway 145 therein which communicates 
with a power chamber 146 which has a sliding engine end 
valve 147 arranged on the piston rod 48 in slidable rela 
tionship therewith. - 

Arranged in the chamber 146 is a power piston 149 
which serves to power the pump 163. The chamber 146 
has a lateral passageway 150 which communicates with 
the exterior surface of the pump 103 and a second lateral 
passageway 151 which communicates with a bypass pas 
sageway 152 which connects into the chamber 145 below 
the piston 149. The piston arm or rod 48, like piston 
arm 119, extends into a second chamber 153 and has a 
piston 154 arranged thereon. The piston arm 148 extends 
into a balance tube 155 which is similar to balance tube 
123. Like the piston chamber 22, the piston chamber 
153 is provided with ports 126 and passageway 127 hav 
ing valves 128 arranged therein. Likewise, the chamber 
153 has a bypass 29 and is provided with check valves 
130 like in pump 194. The pump 103 has a recess 156 
arranged between the port 150 and the upper of the ports 
126 in which a sealing member, such as an O-ring 157, is 
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arranged to isolate the pumped fluid from the power fluid 
discharge. 

Referring now to FIGS. 4) and 4E which are modifi 
cations of FiGS. 4A to 4C, an embodiment of the present 
invention is illustrated wherein production is being had 
fron interval 5 naturally while prg duction from interval 
14 is being obtained artificially. in this embodiment of 
the invention a pump, such as 84, is aritaiged in a man 
drel 98, which is the same as that described with respect 
to FIGS. 4A to 4C, but instead of pump 5.33 a flow tube 
or flow directing means, such as 33a, similar to flow tube 
or flow directing meals 33 of FIG. 1 is attached to the 
head i5 and arranged in the mandrei 99 to provide a 
seal with the packers 37 and 133 to isolate the passage 
way 52 which communicates with the conduit 93. This 
allows the passageway 92 to be used to provide power 
fluid to a hydraulically operated pump, such as i53, as 
ilustrated in FGS. 4A to 4C. The flow tabe or con 
ductor pipe 33a has a fishing head 33a arranged on its 
upper end with the fishing head 3ia having opposed cup 
packers 32a and 33a carried on the upper end thereof 
below a fishing neck 34a. The port 46b is isolated by 
means of a sealing member, such as an O-ring or packing 
member 57, co-operating with the packing member 
The remaining part of the apparatus is identical to that 
described in detaii iin Fi G. 4A and also in F: G. 1. 

Referring inow to FiéCS. 5 and 5A a further embodi 
ment of the present invention is presented in which dif 
ferent forms of bypass means are provided and different 
fluid directing means as well as a modified form of inter 
connecting the hydraulically operated sibsurface pumps 
with the valve lineans. 

Referring now to FIGS. 5 and 5A of the drawing, 
numeral 2 designates a well casing penetrating the hy 
drocarbon productive intervais 34 and 5 which are iso 
lated by means of packers 9 and 26, as shown in F. G. 1 
described supra. In this particular instance, the pumps 
163 and G4 are shown schematically since they have 
already been described in some detail with respect to 
FGS. 4A and 4B. In this embodiment of the invention, 
a modified mandrel 68 forms part of and is connected 
to the tubing string 21. The pumps 263 and 164 are 
interconnected by means of a spacing member 61 and 
the pump E94 is mechanically and fluidly connected by 
a connecting means 52 including a seal 63 to a stand 
ing valve and fluid directing means 64. The standing 
valve member 164 comprises a first standing valve 65 
having a seat 265 to allow flow upwardly through the 
member 154 but resisting flow downwardly. A second 
standing valve member ió7 is provided with a seat 168 
to allow flow upwardly therethrough but resists flow 
downwardly. 
Arranged between the valves 165 and 67 is a flow 

directing means 169 having a passageway 79 and a 
passageway 71 arranged therein. Passageway 73 com 
municates with the space between the packers 9 and 
28 and passageway 72 communicates with the produc 
ing interval 5. The fow directing means 69 has suit 
able packing members 172 for isolating the fow through 
the passageways 79 and 71, respectively, as shown in 
the drawing. 
The standing valve member 34 is suitably seated in 

a landing nipple 173 in the mandrel ió0 by means of 
a shoulder, anchor or latch 74 carried on the exterior 
surface of the member 64. A seal 75 isolates between 
the mandrel í 60 and the valve member 164. The pump 
184 is also provided with packing members 76 to 
isolate the power fluid discharge ports 24. The man 
drel 60 is provided with a first bypass conduit 177 which 
extends from just above the packing member 19 to the 
Suction of the pump 533 and provides fluid communica 
tion with the standing valve 167. The suction port 
i38a of pump 133 is isolated by packing members 78 
and 178a. 
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A packing member 179 isolates the pump fluid dis 
charge ports 25 while the power fluid exhaust port 50 
is isolated by packers 1.79 and 83. Connected to the 
mandrel ióG is a power fiuid conduit 181 which extends 
to a source of pumped power fluid at the earth's surface. 
This conduit Si connects into port 182 by conduit 83 
which connects into port 184 in the pump 1893 and then 
communicates by delivery passageway 42 to the engine 
end of the pump 53 while a lateral conduit 185 com 
municates with port 86 which, in turn, communicates 
with the power delivery inlet 69 of pump 564. A sec 
ord bypass member, such as conduit 187, delivers pumped 
fluid from the discharge port 126 of pump 03 to the 
tubing 21 above the pump 83 while conduit 188 con 
nected to port 189 by lateral conduit 190 delivers pumped 
fluid from productive interval 4 from discharge ports 
126 of pump 104. It is to be noted that the power oil 
fluid discharges into the annulus 76 through port 9. 
from pump i3 and port 592 from pump i04. Thus 
in this embodiment of the invention the power fluid is 
completely separated from the pumped fluids and the 
pump fluids from the individual productive intervals are 
also separated. 

Referring now to FGS. 6 and 6A, a still further modi 
fication of the present invention is described in which 
the power fluid is provided to a plurality of intercon 
nected hydraulically operated subsurface pumps through 
the tubing. In this particular embodiment of the in 
vention pumps i63 and 64, similar to previous embodi 
ments, are interconnected by a spacing member 200. 
The pumps 163 and 14 are arranged in a mandrel 20i 
which forms part and is connected into the tubing string 
21, the casing 12 like in the other several embodiments 
penetrating the hydrocarbon productive intervals 14 and 
55 as has been described. in this particular embodiment, 
the intervals E4 and 5 are likewise isolated by packers 
is and 26 described supra. The embodiment of FIG. 6 
differs from the other embodiments in that the power 
fluid is provided down the tubing which requires a modi 
fied head, such as 262, for the assembly 1593, which has 
a longitudinaily extending passageway 203 extending 
therethrough and communicating with the power cham 
ber of the pump 03 which has been described in detail 
Supra. Like the other embodiments, the fishing neck 

5 262 is provided with opposing cup packers 234 and 285 
and a fishing head 206 for retrieving the apparatus from 
the tubing 2 and the mandrei 29. 

In order to provide power fluid to the pump 104 a 
bypass conduit 207 interconnects the tubing 21 with the 
mandrel 201 at a point adjacent to the power fluid de 
livery port of pump 64 such that the fluid may be de 
livered to pump 104 through the passageway 267 through 
the port 209 to port 208. 

It is to be noted that a packing means, such as 20, 
is arranged above the port 209 and the port 208 to isolate 
the power fluid from the pumped fluid and that a second 
packing member 25i is arranged on the pump 103 to 
allow delivery of hydrocarbons to the suction port 107 
of the pump 93. Fluid is delivered to the suction 107 
of pump 83 by way of bypass conduit 212 which con 
nects into a flow directing means 213 which is connected 
to the pump 104 as will be described. 

It is to be noted that the bypass 222 is provided with 
a standing valve 254 having a seat 215 arranged thereon 
to allow flow upwardly through the bypass 212 but to 
resist flow downwardly therethrough. Alternatively, 
standing valve 214 may be placed in the annulus between 
the members 213 and 219 above the port 224 and made 
retrievable by wire line. 
A seating shoe 216 forms part of the tubing string 21 

and the mandrel 261 and connects into the flow directing 
means 213. A seating member 237 for the nose 218 of 
pump 104 is arranged in the shoe 216 and has an elon 
gated Standing valve member 229 connected thereto in 
which a standing valve 220 provided with a seat 221 is 
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arranged. As has been described, the valve 220 allows 
flow upwardly through the member 219 but resists flow 
downwardly therethrough. The member 219 is provided 
with a seal 222 to seal the passageway between the shoe 
2:6 and the member 29. A packing member 223 al 
lows fluid to be directed from the formaticn i4 into the 
space between the packers 9 and 20 and through the 
port 224 and thence upwardly through the bypass 22 
as has been described. 

In this particular embodiment of the invention, the 
power fluid from both pumps and the pumped fuid from 
the interval 4 are commingled in the annulus 76, being 
introduced thereto from the respective pumps 103 and 
14 by ports 225 and 226 in the mandrel 291. The 
pumped fluid from the interval 15 is discharged through 
port 227 into lateral passageway 223 which connects into 
conduit 229 which extends to the earth's surface. 

FiGS. 7 and 7A will now be described in which a gas 
bleed is provided for the interval 4 from the casing 
tubing annulus 76 to allow greater pumping efficiency if 
gas from interval i4 should be a problem. In this modi 
fication of the invention, pumps 83 and 104 are intercon 
nected like in FGS. 6 and 6A by a spacing member 266. 

. In this embodiment of the invention the power fluid is 
delivered to the pumps down the tubing 2i and into the 
pump 103 by longitudinal passageway 233 in the fishing 
neck 202. The fishing neck 262 is provided with opposing 
cup packers 204 and 205 as have been described and a 
fishing head 206. Power fluid is delivered to the pump 
i4 by bypass 207 which connects to port 209 which, in 
turn, communicates with the inlet 268 isolated by the 
packers 218 and 28a similar to FIGS. 6 and 6A. 

It is to be noted that a still different type of mandrel 
is required for FIGS. 7 and 7A than that used for FIGS. 
6 and 6A in that a gas bleed for the intervai 4 is provided 
and a somewhat modified flow directing means. In the 
gas bleed, the gas proceeds upwardly through the liquid 
in the annulus and may be bled from the well at the well 
head, providing a gas bleed obviates gas locking in the 
pump assembly. Also by virtue of employing a single 
packer a somewhat different arrangement is necessary. 

In this particular embodiment the pumps 63 and 194 
are arranged in the mandrel 25G to which the bypass men 
ber 207 connects as has been described. A conduit 25 
for power fluid from both pumps and pumped fluid from 
the upper interval 14 connects into the mandrel 250 by 
lateral conduits 252 and 253. The nose 218 of the pump 
104 is arranged in a shoe 254 which is a shoe of the type 
26 but modified somewhat as will be described. Ar 
ranged in the shoe 254 is pump seat 255 to which is con 
nected a standing valve member 256 having a valve 257 
and a valve seat 258 therefor. A passageway 259 be 
tween the member 256 and the shoe 254 is sealed against 
the passage of fluid by sealing means 269. 
A vertically extending conduit 261 connects into the 

space 262 of the shoe 254 which, in turn, communicates 
with the ports 26 of the pump 104. The ports 26 of 
pump 83 communicate with the lateral conduit 252 
wherein the power fluid from both pumps is commingled 
with the pumped fluid from the upper interval 4 and 
pumped to the earth's surface through conduit 251. 

It is to be noted that a packing member 263 is pro 
vided above the packing member 236 to isolate the inlet 
107 of the pump 103 which communicates with the an 
nullus 76 by way of a port 264 in the mandrel 250. 

It is to be noted further that a packing member 265 
isolates the discharge port 56 from the tubing 21 through 
which power fluid is being introduced into the pumps 193 
and 104. In this particular instance, an o-ring or a seal 
ing member, such as 266, isolates the power fluid dis 
charge port 124 from the discharge ports 126 of the 
pump 104. This particular embodiment of FIGS. 7 and 
7A is similar to the embodiment of FiGS. 6 and 6A 
in that the pump 163 takes suction from the interval 4 
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while the pump 104 in FGS. 7 and 7A takes suction from 
the interval i5, whereas in FGS. 5 and 5A the punap 103 
takes suction from the interval i5 and the pump i84 takes 
Suction from the interval 24. 

In FIGS. 8 and 8A a still further embodiment of the 
invention is presented in which pumps 163 and 84 are 
interconnected, such as in FIGS. 4A, 4B and 4C by a 
suitable connecting means as has been illustrated. FIG. 
8 differs from FiCS. 4A, 4B and 4C in eliminating the 
lower bypass member 60 and employing only one pro 
duction packer. In this particular instance, the annulus 
is not employed to conduct any pump fluid but is em 
ployed to allow a gas bleed, from the annulus at the 
earth's surface, of the oil from the interval i4. In this 
embodiment, the maindrel 90 of FIGS. 4A, 4B and 4C is 
slightly modified to eliminate the bypass B and to pro 
vide a port 3 DG which communicates with a vertically ex 
tending conduit 3Gi which extends to the earth's surface. 
The conduit 33i which is also connected by a lateral 
conduit 392 to the port 333 in the modified mandrel 90. 

It is to be noted that the mandre 90 of FIGS. 8 and 
8A is provided with a port 304 through which hydrocar 
bon from interval 4 is introduced into the space between 
the packers 63 and 49. Power fluid is delivered to the 
pump 163 like in FIGS. 4A, 4B, and 4C through a con 
duit 92, which extends to the earth’s surface and which 
connects into port 95 and into port 94 as has been de 
Scribed. 

It is to be noted that the structure of valve member 56 
and the fluid directing means 29 are identical to FIG. 4B. 
it is also to be noted, however, that only a single packer, 
Slich as 365, is employed in this embodiment since the 
fluid from interval 14 enters directly into the annulus 76 
and is directed by way of the port 304 into the port 5: 
and thence into passageway 58 as has been described 
With respect, for example, to FIG. 2. 

Referring now to FIG. 9, an enlarged view of the 
latching assembly of FIG. 4B is presented. It will be 
noted that the nose 98 of pump 104 engages with the 
upper end 56c of the valve assembly 56. As the nose 
assembly 198 is stabbed into the opening 56b of the end 
56c of the valve member 56, the dogs 09 are expanded 
out by the coil springs 109a to cause the dogs to engage 
with the interior wall of the valve member 55, as shown. 
When the pumps 103 and 104 disengage by fluid pres 
SuTe exerted thereagainst, the shear pins 150 are sheared 
causing the dogs 169 to drop off, allowing the pumps 103 
and 104 to be disconnected and retrieved. 

Aliother embodiment of the latching means of FIG.9 
is indicated with respect to FIG. 10 in which a member 
328 is provided with a flange 321 and bolt holes 322 or 
other means for connecting to the pump 104. The shank 
of the member 328 is comprised of flexible spring arms 
323 carrying on a free end thereof latch plates 324 which 
are attached thereto by shear pins 325. 
The member 320 also is provided with a recess 326 in 

which a sealing member, such as an O-ring 327, is ar 
ranged. When the member 320 is stabbed in the opening 
55b of the valve member 56, the arms 323 are flexed 
outwardly to engage and a seal is provided with o-rings 
327. When the pumps 63 and 104 are disengaged by 
hydraulic pressure exerted thereagainst, the shear pins 
325 are sheared and latch plates 324 drop off allowing 
the pumps 163 and 204 to be removed and retrieved from 

5. the tubing 21. 
Referring now to FIG. 11, a further modification of a 

latching assembly is shown in which a latching member 
339 has a flange 33i attached thereto having holes 332 for 
Securing to the lower end of one of the hydraulically oper 
ated Subsurface pumps, such as pump 104. Arranged in 
a recess 333 of the member 330 are latching dogs 334 
which are biased outwardly by springs 334a. When the 
member 330 is stabbed in the opening 56b, the spring 
members 334a hold the assembly together while a seal 
is provided by an O-ring 335 arranged in a recess 336. 
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When the pump assembly and the valve assembly are dis 
connected by exerting hydraulic pressure against the pump 
assembly, shear pins 337 are sheared allowing the dogs 
334 to rotate on the pivot pins 338 and hang vertically. 
A further modification of the latching member of the 

present invention is illustrated in FIG. 12 in which a latch 
ing assembly 348 having a connecting means or flange 
for attachinent to the pump 164 and is provided with a 
recess 342 having an O-ring 343 arranged therein. A 
latch 344 is attached to the member 346 by a shear pin 
345. Arranged in a recess 346 of the latch 344 is a 
smap i ing 347. When the free end 348 of the member 
343 is stabbed in the opening 56b, the latch 344 cooperat 
ing with the O-ring 343 provides a sealed connection. 
When it is desired to disconnect the assembly 56 and the 
pumps 163 and 184, hydraulic pressure exerted on the 
pump 64 causes shearing of shear pin 345 and the latch 
344 is moved downwardly on the free end 348 of the 
member 340 as the pump moves upwardly in the mandrel 
93 and the tubing 24. 

In FiG. 13 a still further modification is provided with 
a member 350 which is adapted to be attached by a con 
necting means 35i to the pump 164. Arranged on the 
member 356 is a latching means 352 having an external 
shculder 353. The latching means 352 in stabbing posi 
tion is connected to the member 359 by a shear pin 354 
with the member 352 enclosing a snap ring 355 which is 
heid thereby in recess 356. 
A fluid-tight seal is provided with a plurality of O-rings 

357 arranged in recesses 358. When the assembly 350 
is stabbed in the opening 56b of the valve assembly 56, 
the member 352 holds the spring 355 in the recess 356 
being in the down position. However, on engagement of 
the shoulder 353 with the upper eind 56c of the member 
56, the member 352 moves upwardly with respect to the 
member 359 causing shearing of shear pin 354 and re 
leases the snap ring 355 to move out and engage with 
the interior wall of the member 55. 
When the pumps 103 and 194 are to be retrieved, hy 

draulic pressure exerted thereagainst forces the assembly 
upwardly and the snap ring 355 is urged into the recess 
356, ailowing removal and retrieving of the pumps 103 
and 34. 
The present invention operates in the following manner 

with respect to FIG. 1. In this embodiment, a tubing 
string 21 is run into the casing 12 and run through the 
packers 19 and 20 to place the port 66 in fluid communica 
tiom with the interval 54 and to arrange the spacing mem 
ber 44 so that the valve 46 can take fluid production from 
the interval 15. After the tubing has been arranged in 
the well provided with a conduit 41, as shown, the assen 
bly including the flow directing means 29 and the valve 
member 56 are lowered through the tubing by means 
of a wire line. The assembly may be lowered together 
as one unit or may be separately lowered into the well 
since, as it will be noted, the assembly is made of Sepa 
rate parts with the flow directing means 29 one part and 
the valve assembly 56 another part. Preferably, however, 
as described with respect to FIG. 4B, the valve assembly 
56 and the flow directing means 29 are lowered together 
connected by a shear pin 61. 
The assembly is seated in the landing nipple 43 and Sup 

ported, anchored and/or secured on the shoulder 42. It 
is to be noted that the landing nipple 43 serves to locate 
the flow directing means 29 so that the side door port 
59 is adjacent the bypass 26 to direct flow from the 
passageway 52 into the bvpass 25. Also it is to be noted 
that the port 51 in the flow directing means 29 is also 
arranged adjacent the outlet of bypass 61 so that flow 
may be had from the interval 14 through the port 66 
and thence by bypass 61 through port 5 and thence by 
passageway 58 upwardly through the conductor pipe 30. 
Thereafter the flow directing means 23 is lowered on a 
wire line into the well or may be pumped in or lubricated 
in by virtue of being provided with the packers 32 and 
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33. It is to be noted that the fishing neck 31, the con 
ductor pipe 36 and the flow directing means 28 comprise 
a unit. In any event, the hoiddown or connecting means 
35 and the sealing member 36 are stabbed into the pas 
sageway 58 of the valve member 56 and the spring mem 
bers which comprise the holddown means 35 expanding 
outwardly and serve to mechanically attach the conductor 
pipe 30 to the valve means 56 and in cooperation with 
the sealing members 36 form a fluid-tight passageway for 
fluid, as will be described further hereinafter. 

After the conductor pipe 36 and the flow directing 
means 28 have been located, as has been described, in 
the mandrel 22, it will be seen that the side door port 359 
of the flow directing means 28 is in fluid communication 
with the port 40. Thereafter, the well is brought on pro 
duction by manipulation of certain valves at the well head 
or by swabbing the well in to initial production from the 
intervals 4 and 35. The fiow from the interval 5 is 
through the perforations 8 into the casing 2 and thence 
upwardly through the passageway 52 through the port 50 
and by way of bypass 26 into the passageway P as indi 
cated by the arrows and thence up the tubing 2 to the 
earth's surface. The flow from interval 4 is through 
perforations i7 into space 65 through port 66 and thence 
into space 64 and into bypass 61 and thence into space 
62 and following flow through port 5i into passageway 
58 up the conductor pipe 38, into the flow directing means 
23 and outwardly therefrom by port 39 into and through 
port 48 into conduit 4 to the well head. At this point, 
it is to be pointed out that under some conditions it may 
be desirable to omit the conduit 4; and let the flow from 
port 46 proceed up the annulus 76 or by dispensing with 
the lower of packers 37 allowing the flow to proceed in 
the space between the conductor pipe 36 and the mandrel 
22 through port 75 into annulus 76. However, it is to 
be preferred that the flow proceed through the conduit 
4f since this conduit is hereinafter used for providing 
power fluid when it is necessary to use an artificial lift 
for production from intervais 4 and 15. 

In fact, the provision of apparatus in accordance with 
FiG. 1 makes use of the mandrel 22 and the internal 
equipment as has been described for initial flowing of the 
well preparatory ater to putting interval i4 of the well on 
artificial lift. in this particular embodiment, the arrange 
riaent of the mandrel 22 and the particular conductor pipe 
36 and the flow bypass means 28 and 29 allow produc 
tion by artificial lift from interval 14. If it is desired to 
produce artificially from interval 35, subsequent modifi 
cation of the apparatus of FIG. 1 may be necessary. 
However, it is considered that such subsequent modifica 
tion will come within the purview and scope of the pres 
ent invention. 

Referring now to FIG. 2, it will be noted that, as has 
been described, the assemblies 56 and 29 of FIG. 2 are 
identical to the assemblies 56 and 29 of FIG. 1. Since 
these assemblies are arranged in the mandrel 22 in an 
identical fashion to the arrangement thereof, as has been 
described in detail with respect to FIG. 1, no further dis 
cussion of such lowering or locating of assemblies 56 and 
29 will be necessary. 

Thêrefore, this discussion of the operation of F?G. 2 
will be confined to the placement of the pump. 67 and 
the operation thereof in conjunction with the valve assem 
by 56 and the flow directing means 29. 

ASSunning for the purpose of this description that the 
valve assembly 56 and flow directing means 29 have been 
arranged in the mandrel 22 on the landing nipple 43, as 
has been described, the hydraulically operated subsurface 
pump 67 having attached thereto by the end 63 a first 
fishing neck 71 and a fishing head 72 is lubricated into the 
tubing 2 and/or pumped downwardly therein until the 
hold-down or connecting means 35a is stabbed into the 
valve assembly or member 56. As with respect to the 
hold-down or connecting means 35a, the spring members 
expand outwardly and in cooperation with the O-ring 36a 
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is provided with a fluid-tight connection for fluid to enter 
the Suction of the hydraulically operated subsurface pump 
67. Thereafter the flow from the interval 15 is identical, 
as has been described with respect to FIG. 1, and fur 
ther description thereof need not be made here in the in 
terest of briefness. 

However, the flow from the interval 14 is somewhat 
different by virtue of the artificial lift. The fluid still en 
ters the perforation i7 into space 65 and thence through 
port 66 into the space 64 and thence upwardly through 
the by-pass 62 to the space 62 and thence through port 
5 into passageway 58 of the valve member 56. 

Suction is taken on passageway 58 from the suction 
of the hydraulically operated subsurface pump 67 and 
the fluid is discharged from the hydraulically operated 
Subsurface pump 67 through ports 74 and then discharged 
into the port 75 where it commingles with the power fluid 
discharged into the port 75 through power fluid discharge 
port 73. The commingled power and pumped fluid then 
is discharged through port 75 into annulus 76 and pro 
ceeds to the surface of the earth for recovery through 
the valving arrangement at the well head. Of course, in 
this embodiment, it is to be noted that the conduit 41 
which is used in FIG. 1 for production from the inter 
val i4, is used in this embodiment for providing power 
fluid for the hydraulically operated subsurface pump, the 
fluid being introduced through the port 46 and thence into 
the inlet 69 to the power chamber of pump. 67, not shown, 
but which will be described hereinafter. 
The embodiments of FIGS. 1 and 2 are quite advan 

tageous in that whenever it is necessary, for example, to 
place the hydraulically operated subsurface pump 67 of 
FIG. 2 in the arrangement of FIG. 1, the conductor pipe 
30 and the flow directing means 28 of FIG. 1 may be re 
trived from the well hydraulically. In this particular in 
stance, reverse flow would be provided by introducing 
fluid into the annulus 76 and cause this fluid to enter port 
75 and be exerted against the flow directing means 28 
which will cause same to move to the well head for re 
trieving from the tubing 21. Likewise, after the assem 
bly of FIG. 1 has been removed from the tubing 21 and 
the pump 67 has been floated, lubricated or pumped in 
and then it is desired to remove the pump. 67 after pro 
duction or for servicing, then the same procedure may be 
used to remove the pump 67 from the mandrel 22 and 
the tubing 21. Fluid pressure would be placed on the 
annulus 76 and exerted through port 75 against the ex 
posed surface of the pump 67 which will force same to 
the well head through the mandrel 22 and the tubing 21. 
Thereafter, if desired, the assemblies 56 and 29 may also 
be removed by wire line fishing tools engaging with the 
fishing neck 56a of the assembly 56 or with the fishing 
neck 29a of the flow directing means 29 when the latter 
is not interconnected with the assembly 56. 

It will be seen from this embodiment of the present in 
vention that a well is provided wherein artificial lift is had 
from one zone or interval while the other Zone is produc 
ing under natural drive. 

It may be seen from this particular embodiment of the 
present invention that the flow directing means and the 
two standing valves cooperate with the hydraulically oper 
ated subsurface pump to provide artificial lift from the 
one zone while natural lift is being employed for produc 
tion from the other zone. In other words, there is a 
unique cooperation between the valve assemblies and the 
flow directing means and the hydraulically operated Sub 
Surface pump. 

It is also to be noted that provision has to be made in 
the embodiment of the nature of FIG. 2 where a fluid-tight 
connection is provided between the valve assembly 56 and 
the hydraulically operated subsurface pump 67 since ofher 
wise it would not be possible in this particular embodi 
ment to maintain the pump 67 in position since the power 
fluid is supplied thereto extraneously to the tubing and 

5 

6 
would cause the pump 67 to be pumped off seat or dis 
placed from pumping position. 

In FIG. 3 a still further embodiment of the present in 
vention is provided where only a single packer 88a is 
employed and production is had from a single Zone or 
interval, such as 15a, the packer 88a isolating the annulus 
76 as with respect to the embodiments of FIGS. 1 and 2. 
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In this particular embodiment, the flow directing and valve 
assembly 83 is located in the landing nipple 43 such that 
flow may be had from the open end of the mandrel 22a 
into the passageway 87 and such that the port 75 is iso 
lated by the packing means 83a carried by the valve as 
sembly 83 and by the packing means 81 carried by the 
pump 67. 
The pump 67 in this particular instance is floated in and 

engages with the valve assembly 83 as has been described 
in FIG. 2 with the holding or connecting means 35a and 
sealing means 36a cooperating to provide a fluid-tight 
seal. The O-ring 78 carried on the pump 67 serves to 
isolate the power fluid discharge port 73 from the pumped 
fluid such that there is no intermingling of power fluid 
with the pumped fluid and to allow the power fluid dis 
charge to proceed through a port 78b into the annulus 76 
and then to the earth's surface. 

It is to be noted that the packers 70 isolate the port 40a 
and allow fluid to be pumped into the pump 67 from the 
well head and enter into power inlet passageway 69 into 
the power chamber in the hydraulically operated sub 
surface pump 67. The hydrocarbons from zone 15a pro 
ceed upwardly into the passageway 87 and into the suction 
of the pumps 67 and thence outwardly therefrom through 
discharge ports 74 into the space 82 and thence through 
the bypass 26a into the passageway P of tubing 21 and 
to the earth's surface. The power fluid discharges into the 
space 79 through discharge ports 73 and then outwardly 
therefrom by way of port 73b to the annulus 76 and to the 
well head as has been mentioned. 

It will be seen in this particular embodiment of the in 
vention that the cooperating structure allows the power 
fluid to be isolated from the pumped fluid. Also this par 
ticular structure allows the hydraulically operated subsur 
face pump to be retrived from the well and this may be 
accomplished by reverse circulation through the annulus 
76 through the port 75 against the exposed surfaces of 
pump 67 which causes the assembly, including the fishing 
neck 71, to move upwardly through the tubing for re 
trieving therefrom. Thereafter the assembly 83 may be 
retrieved by lowering a wire line fishing tool through the 
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tubing and through mandrel 22a 
In FIGS. 4A, 4B, and 4C the preferred embodiment 

is described in which pumps 103 and 104 are inter 
connected in tandem. Prior to placing the pumps 103 and 
104, a mandrel, such as 90, is provided as part of the 
tubing string 2. The valve assembly 56a and the flow 
directing means 29 are arranged in the mandrel 90 in a 
manner similar to the method employed in FIGS. 1 and 
2. In this particular instance, the valve means 56a and 
the flow directing means 29 are interconnected by a shear 
pin 16 and the integrated valve and flow directing as 
semblies are lowered on a wire line until the shoulder 42 
becomes supported and/or anchored or secured in the 
landing nipple 43. Thereafter the pumps 103 and 104 

65 

interconnected, as has been shown, are lubricated into 
the tubing 21 and/or pumped downwardly into the tubing 
and into the mandrel 90 until the nose member 108 is 
stabbed into the opening of valve member 56a. The latch 
ing member comprised of dogs 69 pivoted on shear pins 
119 are then urged outwardly into engagement with the 
inner surfaces of valve member 56a to lock the pumps 

70 63 and 64 into the mandrel 90 and to provide a fluid 
seal with the O-ring 112 such that suction may be pro 

- vided for pump 104 as will be described. 

75 

Power fluid is supplied to pumps 103 and 104 through 
conduit 9 which is connected at the well head with a suit 
able pump, such as a triplex pump. The power fluid may 
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be suitably crude oil from one of the producing intervals 
as will be described. 
The power fluid is supplied in parallel to pumps 183 and 

364. Turning to pump 103, the power fiuid enters into 
the passageway 42 through to lateral conduit 92 and 
enters port 94 and passes through orifice 144 in the orifice 
plate 143 and thence through passageway 145 in the ec 
centric connecting means 34 and thence into power 
chamber 46. Engine head valve 147 alternately opens 
and closes the ports 150 and 52 by virtue of its mechani 
cal and hydraulic arrangement on the piston rod 148 and 
allows the power fluid to be exerted against the piston 
49. As fluid is exerted against the piston 149 through 

bypass 46a, the piston 149 moves downwardly in the 
chamber 146 and the fluid below piston 149 is then passed 
through bypass i52 and port 5:1 and thence through 
passageway 159 and outwardly into the annulus 76 
through port i46b. 
Movement downwardly of the piston i49 causes a corre 

sponding downward movement of piston i54 which forces 
fluid outwardly from chamber 153 into passageway 27 
and through port 126 between the O-ring 157 and the 
packing 157a which causes the pumped fluid to proceedin 
to bypass 93 and thence into passageway P of tubing 2i to 
the earth's surface. Meanwhile, the fluid by downward 
stroke of the piston 154 is being drawn into the chamber 
153 through passageway 129 and forms the suction for the 
pump 163. The fluid enters into the pump it 3 through 
passageway 167a in the head member 15 of pump i84 
and thence through passageway i87 into the lower per 
tion of the pump and thence through passageway 129 into 
chamber 153, the iuid being drawn into port 167 a from 
bypass 99 which connects into side port 50 of flow direct 
ing means 25 which, in turn communicates with the lower 
productive interval 15 through pipe 44 and valve 46. 
Power fluid is delivered to pump 4 from conduit 94 

and lateral conduit 93 into port 95 and thence into inlet 
69 through orifice 154 in orifice plate i3 into chamber 
117. The position of the engine head valve 118 allows 
the fluid to flow through bypass i7a into the upper 
portion of the chamber 17 and to be exerted against 
the power piston 29. The power fluid of piston 128 in 
chamber 147 is forced through bypass (26a through port 
525 and thence through port 24 into the space ióa be 
tween packer 115 and packer-63. Mcvement downwardly 
of power piston 123 causes a corresponding downward 
rnovement of the piston 122 which serves to force fluid 
in chamber 22 through passageway 27 and through 
port 26 into space i6a where it commingles with the 
power fluid from chamber 17. 
The downward movement of piston 21 causes fluid to 

be drawn into chamber 22 through passageway 29 by 
way of inlet port 129a which is in fiuid communication 
with the passageway 58 in vaive 59 through port Si into 
the space 62 and which is supplied through bypass ii. 
from space 64 which communicates through pert 66 by 
way of perforations 37 with the interval 14. Thus fluid is 
drawn from the interval i4, proceeds through perfora 
tions 7 and is directed from port 66 into space 54 through 
bypass 60 into space 62 and thence by way of port 55 
into passageway 58 upwardly into the pimp i84 as has 
been described. 
The pumped and power fluids from pump 564 are thea 

discharged into the annulus 76 through port 75 and 
proceed to the earth's surface for recovery. 
When it is desired to retrieve the pumps 193 and 64, 

pressure may be placed on the annulus 75 and forced 
against the exposed surfaces of pump 234 which will 
cause release of the latching arrangement on nose assembly 
163 and disconnect the pumps i03 and 94 therefrom. 
The pressure by virtue of the several packing arrange 
ments will force the pumps to the earth's surface for re 
trieving same. 

in this respect, it must be pointed out that the standig 
valve members, such as 46 and 59, perform a unique and 
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distinct plural service in that when pressure is applied for 
retrieving the pumps through ports 75, this pressure is 
prevented from coming into contact with the intervals 
14 and 6. The pressure cannot be applied against the 
interval i4 since the valve 59 is forced against the seat 
66 by the pressure provided through port 75. The pres 
Sure cannot be applied against the intervai E5 because 
fluid pressure would be exerted against the valve 46 
forcing it against the seat 47. Once the pump 104 passes 
the bypass 99, the fiuid pressure is caused to pass down 
wardly through the bypass and close the valve 46. There 
after the assemblies 56 and 29 may be retrieved as has 
been described. 
The operation of the device of FIGS. 4D and 4E is 

quite similar to the operation of the preceding embodi 
rinents. In this embodiment, however, provision is made 
for pumping from the interval 14 while producing natura 
ly from the interval i5 and further provision is made 
that when interval 15 will no longer produce naturally 
it may be produced artificially. Fiow is had from in 
terval i5 through the perforations 8 and up through the 
passageway 52 as has been described and thence by way 
of passageway 99 and thence by way of space $3a into 
bypass 98 which connects into the passageway P of the 
tubing 21 and thence to the earth's surface as has been 
described. The artificial flow from interval 4 is through 
the perforations i7 and thence by way of port 66 into the 
Space 64 through bypass 61 to space 62 and thence by 
Way of ports 5i into passageway 58 and upwardly into 
the Suction of the pump i84 as has been described. 
When the natural production from interval 5 is no 

longer economical, the whole assembly may be retrieved 
by imposing fluid pressure from the annulus 75 through 
the port 75 on to the lower end of pump 104 which will 
cause the assembly to be pumped to the surface and 
retrieved and allow pump 103 to be connected to pump 
84 by head 115. Thereafter the operation will be as 

has been described. 
it is to be understood that many modifications of the 

embodiment of FIGS. 4-D and 4E are possible. For 
example, instead of employing pump 104 and a flow tube 
or conductor pipe 36a, pump 163 may be provided with 
a conductor pipe 30a to produce artificially from the in 
terval 5 and naturally from the interval 14. Of course, 
it will be understood that some variations in the flow 
pas SageWays may be necessary for this alternate em 
bodiment. 

Also it is to be understood that natural production may 
be had from intervals 34 and 15 by providing an assem 
bly similar to that described in FG.1 using a mandrel, 
Such as 22, to allow subsequent use of artificial means for 
producing from intervals 4 and 15. 
The mode of operation of the embodiment of FIGS. 

5 and 5A is similar to the mode of the preceding em 
bodiments. The operating details of pumps 103 and 104 
are identical to that described with respect to FIGS. 4A, 
4B and 4C. In this particular embodiment, the power 
fluid is Supplied to the pump 133 and the pump 14 
through the common conduit 281. instead of a bypass 
passageway, a bypass conduit 77 is provided for taking 
fluid from the interval 15 into the pump 93 and likewise 
the bypass 100 of the preceding figures has been illus 
trated by providing a different form of flow directing 
means, such as 69. In this embodiment of the inven 
tion, the assembly 64 containing the flow directing 
means i69 is lowered on a wire line and arranged in the 
landing nipple 73 and supported by shoulder or securing 
means 74. The pumps i03 and 104 are then lubricated 
and/or pumped downwardly until the engaging In eans, 
Such as illustrated with respect to FIGS. 4A and 4B, en 
gages with the assembly ió4 as is shown. Suction is 
taken from the interval 15 through the valve 567 and 
through passageway 171 and then through bypass con 
duit 177 to the space between the packers 178 and 178a 
communicating with the inlet 130a of the pump 503. 
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The pumped fluid from pump 183 discharges by ports 
126 into the space 179a between the packers 178 and 179 
and thence by way of conduit 187 to the passageway P 
in tubing 2. - 
The fluid from interval 14 enters into the passageway 

179 and proceeds upwardly through assembly 164 
through valve 65 and thence into the suction of pump 
104 being discharged through discharge port 126 into a 
space 176a through port 189 and thence by way of con 
duit 188 to the earth’s surface. Of course, the power 
fluid, as has been described, is introduced into the pumps 
103 and 104 as is shown and is discharged therefrom, re 
spectively, by discharge ports 150 and 124. The fluid 
from pump 103 discharges into the annulus 76 by port 
19 while the fluid from pump 164 discharges into the 
annulus 76 by port 192 and proceeds thereby to the earth's 
surface. 
To retrieve the pumps 103 and 04 from the tubing in 

this embodiment, fluid is pumped down the conduit 188 
and exerted against the exposed surfaces of pump 104 
which forces the two interconnected pumps to the earth's 
surface through tubing 2 for retrieving same. 
The assembly 164 may be removed from the tubing 

by a wire line fishing tool as has been described with re 
spect to the other embodiments. In this particular em 
bodiment and mode of operation, it will be seen that each 
of the fluids is separated from the other and the power 
fluid is separated from the pump fluids. 
The mode of operation of FIGS. 6 and 6A is similar 

to that of the preceding figures in that the shoe 26 is also 
run in integrally with the tubing and made up therewith. 
The seating member 217 and the pipe 219 are run in on 
wire line and seated in the shoe. Thereafter the pumps 
103 and 104 interconnected as shown are pumped in or 
lubricated into the well to seat in the seating member 217. 

In this particular embodiment, a mechanical connec 
tion between the pump 104 and the seating member 27 
is not provided because the hydraulic fluid for operating 
the hydraulically operated subsurface pump is supplied 
through the tubing and this pressure serves to hold the 
pumps 103 and 564 on the seating member 217. 

It is to be noted that a standing valve 214 is provided 
in the bypass conduit 212 which supplies suction to the 
pump 104. This bypass valve may be arranged else 
where as has been described and made removable or re 
trievable. V- 

The operation of the two pumps is similar to the pre 
vious embodiments with the flow being shown as indi 
cated by the arrows. When the pumps need servicing or 
have to be removed for other reasons, fluid pressure is 
exerted through the conduit 229 against the exposed sur 
faces of pump 194 which forces the two pumps to the 
surface through the tubing 21. The seating member 27 
and pipe 219 may then be retrieved by wire line. Com 
mon to the other embodiments of the present invention, 
this embodiment may be dimensioned to provide a full 
opening tubing, as shown more clearly in FIG. 5, and 
also provides two interconnected free pumps arranged in 
tandem in a single tubing string which heretofore had not 
been possible. In other words, this particular embodi 
ment of the present invention has all the advantages of 
the previous embodiments. 
The mode of operation for the embodiment of FIGS. 7 

and 7A is substantially the same as the previous embodi 
ments with the exception that a gas bleed for the oil pro 
duced from the upper zone 4 is taken in the annulus 76. 
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This allows the pump 03 to operate more efficiently since - 
there is no or little danger of gas lock. In this instance, 
a shoe 254 somewhat similar to shoe 216 is made up and 
forms part of the tubing string 21 and run in therewith. 
Connected to the shoe is a conduit 26, which proceeds 
to the earth's surface. In this particular mode, the pumps 
103 and 104 are provided with power fluid like in FIGS. 
6 and 6A through the tubing 2i. It is to be noted that in 
this operation only one standing valve 257 is provided and 

70 

20 
only one packer is employed. This is by virtue of the 
particular arrangement of conduits and the flow directing 
means used embodied in shoe 254. In this instance, the 
pumps 103 and 104 interconnected as shown are pumped 
in or lubricated into the tubing 21 and seated on the seat 
ing element 255 to form a metal to metal or other seal 
as indicated. The sealing member 260 serves to close 
off the passageway between the pipe 256 and the shoe 
254. Fluid from the lower interval proceeds through 
the valve 257 into the suction of pump 164. The pumped 
fluid discharge therefrom through discharge port 126 and 
then proceeds downwardly through the space 266a which 
is in communication with conduit 261 and is forced to 
the earth's surface. 
The suction for pump 103 is from the annulus 76 which 

is in communication with the interval 14 by way of port 
264. The fluid is discharged through discharge port 126 
of pump 103 and thence into space 265a and by Way of 
lateral conduit 252 into conduit 251 to the earth's surface. 
The power oil discharge port 150 of pump 103 com 
municates with a space 265a and allows the commingling 
of the power fluid from pump 103 with the pumped fluid 
from pump 103 while the discharged power fluid from 
pump 104 also discharges into lateral conduit 253 and 
thence into conduit 25, and commingles therewith 
When the pumps 103 and 104 are to be retrieved or 

serviced, fluid pressure is placed on conduit 261 which 
forces the pumps 104 and 103 to the surface. The other 
member 255 and its associated elements may then be 
retrieved by wire line fishing tools again leaving full open 
ing tubing for other operations. 
The embodiment of FIGS. 8 and 8A is somewhat 

similar to that of FIGS. 7 and 7A in that a gas bleed is 
provided from the annulus 76 for production from the 
upper interval 14 which allows more efficient functioning 
of the pump 104. In this particular instance, however, 
pump 103 serves the lower zone while pump i04 takes 
suction on the upper zone 14. Like in the other embodi 
ments, the assemblies 56 and 29 are located on the land 
ing nipple 43 and thereafter the pumps 194 and 103 are - 
lubricated and/or pumped in and interconnected with the 
assembly 56 by means of engaging or holding means 35a 
and the seal 36a to provide a fluid connection. 
Power fluid is supplied to the pumps 103 and 104 

through the common conduit 91 and the operation of 
pumps 103 and 104 is as has been described. The fluid 
from interval 14 proceeds through the perforations 7 into 
the annulus 76 and thence through the port 304 and 
through port 51 into the passageway 58 and thence into 
pump 104, the discharge being through the discharge 
passageways 26 which communicates with the conduit 
301 and takes the fluid to the earth's surface. The power 
fluid from pump 104 commingles with the pumped fluid 
and is likewise discharged to the earth's surface through 
conduit 301 as shown. The fluid from interval 15 pro 
ceeds up through the valve 46 and passageway 50 and 
thence by bypass 99 into the inlet of pump i83, the dis 
charge from ports of pump 103 and then by bypass 98. 
into passageway P of tubing 23. It is to be noted that 
the only difference between FIGS. 4A, 4B, and 4C and 
FIGS. 8 and 8A is the provision of the additional con 
duit 30 to take the combined effluent of power fluid from 
pumps 104 and 103 and production fluid from pump 104 
and also a gas bleed for the interval 14 fluid in the an 
nulus 76 is provided. The reversal of the subsurface hy 
draulic engines are actuated hydraulically. The means of 
actuation are not shown on the schematic drawings. As 
an example of the operation, reference is made to engine 
valve 147 of FIG. 4A. Reversal at the end of the down 
stroke of piston 49 occurs when a port is opened, which 
allows high pressure to be applied to a differential area 
on engine valve 147. This shifts the engine valve to an 
upward position, which, in turn, causes power fluid to be 
directed to the underside of power piston 149. At the 
end of the up-stroke of piston 149, reversal occurs when 
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ports in the piston rod 148 pass into the engine valve and 
allow pressure cn the underside of the engine valve to be 
released. This results in the engine valve being shifted 
to a downward position whereby flow of power fluid is 
diverted to the upper side of piston 149. 
The particular embodiment of FIGS. 8 and 8A has been 

used successfully in commercial production of hydrocar 
bons from vertically displaced productive intervals. In 
other words, the pumps 153 and it 4 or the equivalent 
thereof have been used in a spaced apart interconnected 
relationship and in a common tubing string freely mov 
able therethrough to pump crude petroleum from two 
zones which heretofore has required a plurality of tubing 
strings or separate wells. This is an important advance 
in the pumping of fluids hydraulically from subsurface 
formations using hydraulically operated Subsurface pumps. 
A full opening tubing is provided, the pumps are retriev 
able and retrieved hydraulically from the common tubing, 
round trips of running in tubing is unnecessary, and pro 
vision is made for well servicing operation employing the 
permanent well completion technique which has been re 
ferred to and described briefly Supra. 
The nature and objects of the present invention having 

been completely described and iliustrated, what we wish 
to claim as new and useful and to secure by Letters 
Patent is: 

1. Apparatus for producing fluids from a borehole 
penetrating a plurality of productive Zories having a casing 
arranged therein, said casing having tubing arranged there 
in forming a tubing-casing annulus and being perforated 
adjacent two of said zones comprising: a hydraulic pump 
assembly arranged in said tubing, said pump assembly in 
cluding power means adapted to receive and discharge 
power fluid and at least one pump means adapted to re 
ceive and discharge well fluid, said pump assembly being 
lowerable and retrievable through said tubing; power fluid 
means fluidly communicating with said power means; flow 
directing means arranged in said tubing below said pump 
asserably, said flow directing means being lowerable and 
retrievable through said tubing separately from said pump 
assembly; packing means positioned in Said casing-tubing 
annulus between said two zones adapted to prevent fluid 
flow therethrough, said tubing being provided with ports 
and passageways cooperating with Said flow directing 
means to fluidly communicate one of Said Zones with 
said pump means; and releasable hold-down lineans 
adapted to restrain movement of Said pump assembly pro 
vided on said pump assembly and interconnecting said 
pump assembly and said flow directing means. 

2. A device as recited in claim 1 including valve means 
positioned in said flow directing means adapted to permit 
fluid flow to said pump means and to prevent fluid flow 
to said Zones. 

3. Apparatus for pumping production fluids from a 
cased borehole penetrating two Subsurface Zones contain 
ing production fluids and being perforated adjacent saic 
zones, said casing having tubing arranged in it forming 
thereby a tubing-casing annulus comprising: a hydraulic 
pump assembly which includes pump power means and 
irst and second pump means arranged in said tubing, said 
power means receiving and discharging power fluid from 
and to, respectively, the earth's surface to operate said 
pump means; flow directing means including Seals ar 
ranged on said tubing for directing production fluid from 
one Zone only to said first pump means and production 
fiuid from said other zone only to said Second pump means 
in order to pump each zone independently; means includ 
ing a first pipe arranged in said casing forming an isolated 
power fluid passageway for independently conveying 
power fluids from the earth's surface to said power means; 
means for directing production fluid discharged from said 
first pump means and discharged power fluids to said 
tubing-casing annullus, said tubing-casing annullus form 
ing an isolated fluid passageway for independently convey 

O 

20 

25 

30 

60 

70 

2? 
ing said production fluid discharged from said first pump 
means and said discharged power fluids to the earth's 
race; and means forming together with said tubing an 

isolated filii passageway for independently conveying pro 

e earth's surface. 
4. Apparatus for producing fluids from a borehole 

penetrating a plurality of productive Zones having a casing 
arranged therein, said casing having a tubing arranged 
therein fortning a tubing-casing annulus and being per 
forated adjacent two of the zones, comprising a hydraulic 
pump assembly arranged in said tubing, said pump assem 
biy including power means adapted to receive and dis 
charge power fluid and two spaced-apart pump means 
each adapted to receive and discharge weli fluids, said 
pump assembly being lowerable and retrievable through 
Said tubing, common power fluid means fluidly com 
municating with said power means, flow directing means 
arranged in said tubing, said flow directing means being 
lowerable and retrievable through said tubing separate 
from Said pump assembly, first packing means positioned 
in said casing-tubing annulus between said two Zones 
adapted to prevent fluid flow therethrough, second pack 
ing means positioned in said casing-tubing annullus above 
the uppermost of said two zones and below said pump 
assembly adapted to prevent fiuid flow therethrough, said 
tubing being provided with ports and passageways co 
operating with said flow directing means to fluidly com 
municate one of said Zones with one of said pump means 
and the other of said zones with the other of said pump 
means and releasable hold-down means provided on said 
pump assembly at the lower end thereof adapted to re 
strain movement of said pump assembly. 

5. A device as recited in claim 4 wherein said releasable 
hold-down means interconnects said pump assembly and 
said flow directing means. 

6. A device as recited in claim 5 including valve means 
positioned in Said flow directing means adapted to permit 
fluid flow fron said Zones to said pump means and to 
prevent fluid flow from said pump means to said zones. 

7. A device as recited in claim 6 wherein said releas 
able hold-down means includes pivotally mounted spring 
biased dogs. 

8. A device as recited in claim 6 wherein said releas 
able hold-down means includes flexible spring arms pro 
vided with severable latch plates. 

9. A device as recited in claim 6 wherein said hold 
down means includes a shear pin and a snap ring. 

10. A device as recited in claim 6 wherein said releas 
able hold-down means includes a slidable sleeve and a 
Sinap ring. 

11. Apparatus for producing fluids from a borehole 
penetrating a plurality of productive zones having a cas 
ing arranged therein, said casing having a tubing arranged 
therein and being perforated adjacent two of said zones, 
Comprising a hydraulic pump assembly arranged in said 
tubing, said pump assembly including power means 
adapted to receive and discharge power fluid and two 
Sp2ced-apart punilp means adapted to receive and dis 
charge Well fluids, said pump assembly being lowerable 
and retrievable through said tubing, power fluid means 
fluidiy communicating with said power means, flow direct 
ing means arranged in said tubing adjacent said two ZOneS, 
Said flow directing means being iowerable and retrievable 
through said tubing separate from said pump assembly, 
first packing means positioned in said casing-tubing an 
nulus between said two zones adapted to prevent fluid 
flow therethrough, Second packing means positioned in 
Said casing-tubing annulus above the uppermost of said 
two Zones and below said pump assembly adapted to pre 
vent fluid flow therethrough, said tubing being provided 
with ports and passageways cooperating with said fiew 
directing rileans to fluidly communicate one of said zones 
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with one of said pump means and the other of said zones 
with the other of said pump means. 
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