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3,167,019
DUAL ZONE PUMFING APPARATUS
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13 Claims. (CE. 163—4)

This invention relates genérally to oil well equipment
and relates ‘more particularly to dual zone pumping ap-
paratus.

While the invention has partlcular utility in connection
with dual zone .oil ‘well pumping apparatus and. is showa
and described in such connectios, it is to be understocd
that its utility is not confined thereto.

' Various well known problems and/or. difficulties are
involved in ‘the.provision of dual zone pumping equip-
ment for ojl wells and thelike and it is-an object of the
present invention.to provide apparatus that will solve such
problems and overcome such difficulties.

It is another object of the invention to provide dual zone
pumping apparatus with which either or both zones can
be pumped or flowed independently of the other,

It is still another object -of the invention to provide
pumping apparatus of this character through which certain
work-over and remedial operations can be performed
without removing the tubing.

It is-a further object of the invention to provide pump-
ing apparatus of this character that may be easily and
readily assembled.

A still further object of the invention is to provide g

pumping apparatus of this character wherein removal of
the parts for servicing or replacement may be readily
and easily effected.

It is another object of the invention to provxdp pump-
ing apparatus of this'character wherein maintenance costs
may be kept at a minimum.

It is still another object of the invention to provide
pumping apparatus of -this character that is relatively
simple in construction and opsration.

It is a further object of the invention to provide pump-
ing apparatus of this character that is relatively inexpen-
sive to manufacture.

The characteristics and advantages of the-invention are
further sufficiently referred to in connection with the fol-
lowing detailed description of the accompanying drawings,
which represent certain embodiment. After considering
these examples, skilled persons will understood that many

- variations may be made without departing from the
. principles disclosed, and I contemplate the employment

of any structires, arrangements, or modes of operation °

that are properly within the scope of the appended claims.

Referring to the drawings, which ave for illustrative
purposes only:

FIG. 1 is a diagrammatically or schematically shown
longitudinal section through the pumping apparatus em-
bodying the present invention and instailed in a well;

FIG. 2 is an enlarged sectional view of the structure
of the hold-down lock, lock nut, and lock-puller coupling
of the mechanism;

FIG. 3 is an enlarged perspective view of the land-
ing head of the present apparatus; and

FiG. 4 is a diagrammatic longitudinal sectional view
of an alternative arrangement,

Referring more particularly to FIG. 1, there is.shown
a portion of a well casing 1% in which the present ap-
paratus is operably disposed. -

This apparatus includes a'landing head, indicated gen-
erally at 11 in FIGS. 1 and 3, having a longitudinally ex-
tending bore 12 at one side, said bore being annularly
enlarged at 14, intermediate its ends, and counterbored
at the top and bottom, as indicated at 15 and 16 respec-
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tively The lower or inner end of the counterbore 15
is provided with a downwardly and inwardly -tapered
shoulder 17 on which a flange 18 of cylinder 18 of the
upper pump seats, said flange ‘18 having its seating sur-
face conformmg to the shape of the shoulder 17.

From the lower end of cylinder 19-there is a tubular
extension 26 of reduced diameter and having a longitu-
dinally extending bore.21 -therein which is closed at the
lower end by an end member 22 having an axial bore
23 therein. Lateral openings 24 connect the bore 21 of
the ‘extension 26 with the annular space 25 between the
adjacent exterior portion:of the extension 28 and the bot-
tom wall of the groove 14.. Above and below the an-
nular space 25 the extension 29 is provided-with a plural-
ity of external annular flanges 28 sealingly engaging the
adjacent inner wall of the bore 12 of the landing head 11.

There is a primary string 135 within the casing 10, the
lower end of said primary string 135 being received in the
upper counterbore 15 and releasably secured therein. The
parts are secured together by any suitable-means and while
not shown said means comprises the usual well known
threads, the counterbore 15 having internal ‘threads. and
the lower -end .of the primary string having ‘external
threads screwed into the threads of said counterbore. - The
upper end of cylinder 19-has an end member 3% with an
axial bore-therethrough and ‘adjacent said end member
there are- discharge ports 31 connecting the interior of
the cylinder 19 with the interior of the primary string.

At the lower end of the landing head 11 there is a
tube 33 secured in the lower counterbore 16 by any suit-
able -means such as threads or the like, not.shown: The
upper zone pump. assembly is releasably locked in posi-
tion,  with the flange 18 seated on the shoulder 17, by
means of a lock; indicated generally at 34, said lock com-

5 prising a plurality -of annularly spaced locking members;

each of which includes a supporting part 35 shown as be-
ing integral with the lower end wall 22’ although the sup-
port part may be a separate element secured-to said wall
by any suitable means. = At the lower end of the support
part 35 there are a plurality of outwardly extending arcu-
ately shaped. resilient -fingers 36. = The fingers 36 .are
adapted to engage a shoulder 38 of an.internal annular
flange 3% of said tubular member 33.

The lower end of said -tubular member 33 extends
through an opening 40: of a packer 41-operably disposed
within .the casing 1. The packer 41 is of well known
character and the upper end portion of the opening. 48
is' outwardly flared to ‘provide an inwardly. tapering
shoulder 42 on which is seated the lower inwardly tapered
portion 43 of an exterior flange. 44 of tubular member
33.  In this-lower end portion of the tubular member 33
there is.an interpal flange 45 having a beveled seat 45.

A lower zone pump, indicated generally at 48, is oper-
ably disposed. in the lower end: portion’ of the tubular
member 33. Pump 48 includes a piston 49 having a de-
pending piston rod 50 terminating at its lower-end in an
annular flange 51, the lower: side of said flange 51 having
a taper corresponding to the taper of the seat 46 and said
tapered portion of flange 51 rests on seat 46, ~The piston
49-is held against movement by latching means: compris-
ing a plurality of annularly.spaced resilient fingers. 54
which depend from the flange 51. These fingers may be
separate elements attached to the flange 51 but ‘are shown
as being integral therewith and are provided with out-
wardly facing notches 55 in which the flange 45 is re-
ceived. The portions of the fingers 54 below the notches
55 thereof releasably engage the lower inner edge por-
tion of the flange 45 to hold the piston 49 against move-
ment under normal operating conditions.

A passage 56 extends longitudinally through:thepiston
49 and piston rod 59. ' At its upper end piston 49 is pro-
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vided with a valve cage 58 in which is disposed a valve
bali 59 adapted to seat on the port 68 at the upper end
passage 55. The ball or valve member 59 will allow
fluid to flow upwardly through the passage 5% but will
prevent reverse flow through said passage. The cage 58
serves the usual purpose of retaining the valve member
or ball 59 in operating position. ‘

Piston 49 is operably disposed within a pump cylinder
62 which in turn is disposed within the tube or tubular
member 33. At its lower end the pump cylinder is pro-
vided with an inturned flange 63 which defines a rela-
tively large opening 64 in which the piston rod 50 oper-
ably moves. The opening 64 is of sufficient size to permit
fluid in the tubular member 33 to flow into the cylinder
and out of the cylinder with operative movements of said
cylinder without interfering with such operative move=
ments. At its upper end the cylinder is provided with an
internal annular flange 65 which defines port 66 for the
discharge of oil from the upper end of the cylinder 2,
said port being controled by a ball valve 67,

Cylinder 62 is connected to a polished or pump rod
68. The lower end of rod 68 is provided with a plurality
of annularly spaced arms 69 defining a valve cage for the
ball valve 67. Arms 69 have their lower ends connected
to the flange 65 at the upper end of the cylinder 62, the
spaces between the arms 69 permitting the flow of fluid,
such as oil, upwardly in the tube or tubular member 33,

Rod 68 extends upwardly through the axial bore 23 in
the end member 22 of the tubular extension 29. Rod 68
extends upwardly through the bore 21 of the tubular ex-
tension 20 and is connected to a piston 79 of an upper
pump indicated generally at 71. Pump rod 68 is of sub-
stantially smaller diameter than the bore 21 in the ex-
tension 20 to provide a flow passage for the flow of fiuid.
Piston 70 is operably disposed in the cylinder 19 of the
upper pump and said piston has a depending reduced di-
ameter neck 72 to which the upper end of rod 68 is se-
cured by any suitable means. As shown in FIG. 1 the
rod and piston are integral, but since the figure is a sche-
matic or diagrammatic one the piston would normally be
removably attached to the rod. There is a longitudinally
extending passage 73 having an internal flange 74 defining
an opening leading to the inlet ports 75 at the lower end
of said neck 72. A valve ball 77 is disposed in the pas-
sage 73 above the flange 74 and is adapted to seat on said
flange and close said port or passage defined thereby.

The upper end of piston 70 is connected to a pump rod
78 which extends upwardly through a bore provided
therefor in the end member 39 of pump cylinder 19, the
upper end of rod 78 being connected to the usual mecha-
nism for actuating same to operate the pumps.

The apparatus has means for releasing the lock mecha-
nism which holds the upper pump cylinder and extension
thereof in position in the landing head 11. This unlock-
ing means comprises an unlocking collar, indicated gen-
erally at 80, attached to the pump rod 68. Collar 8¢ in-
cludes a base 81 on the pump rod 68 and a cylindrical
flange 82 which extends upwardly of the periphery of the
base 81. The free edge of the flange 82 is beveled in-
ternally so as to flare outwardly, as at 84. The external
diameter of the cylindrical flange 82 is sufficiently smaller
than the diameter of the opening defined by the annular
flange 39 of the tubular member 33, said cylindrical flange
82 being adapted to engage the fingers 36 and force them
inwardly into the interior of said flange 82 for unlocking
the upper pump and permitting removal thereof. Since
the external diameter of the flange 82 is less than the open-
ing defined by the flange 39, said flange 82 will pass up-
wardly through said opening and it is to be noted that
the external diameter of the lower pump cylinder 62 is
also such as to pass through the opening defined by flange
39, so that the lower zone pump may also be readily re-
moved under predetermined conditions, which will be
described hereinafter.

Landing head 11 includes a cross-over body 88 having
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a longitudinally extendmg passage 89 therethrough. At
the lower end of passage 89 there is secured to the land-
ing head a hold-down sleeve 98 having a longitudinal pas=
sage 91 therethrough, Passage 91 is of the same diam-
eter as the passage 89 and forms an extension thereof.
At its lower ¢ernid the sleeve 99 is provided with a plurality
of annularly spaced locking fingers 92 which have points
93 at their inner lower ends.

Passage 89 is provided with an upper groove 94 which
provides an enlargement of said passage and a lower
groove 25 spaced downwardly from said groove 94 to
provide a sccond enlargement of said passage §9. There
is a flow passage 9% connecting the groove 94 with the
counterbore 16 at the lower end of the landing head and
groove 95 is connected by a passage 97 with the groove
or enlargement 14 of the bore 12 through the landing
head.

Within passage 89 of the cross-over body there is a
landing spear, indicated generally at 18¢. Landing spear
189 is removably disposed in passage 89 and is provided
at its upper end with an external flange 101 which seats
on a beveled scat 102 provided therefor at the upper end
of the passage or bore 89.

The landing spear 100 has three external annular
grooves therein indicated respectively at 104, 105 and
186. Grooves 104 and 185 are aligned with the grooves
94 and 95 in the cross-over body. Above the groove 104
there are a plurality of longitudinally spaced external
annular flanges 108 on the spear and similar flanges be-
tween the groove 104 and the groove 185. Below the
groove 185 said landing spear has a plurality of similar
flanges 118. Flanges 168, 169 and 118 serve as sealing
means between the spear and the walls of the passage 89.

At the lower end of the landing spear there is a strainer
112 having a plurality of cross-bores 114 therein which
communicate with a longitudinally extending passage 115,
said passage 115 being closed at jts lower end and com-
municating at its upper end with an enlarged chamber
116 in which a ball 117 is disposed to serve as a movable
valve member within the chamber 116. Ball 117 permits
fluid to flow upwardly into the chamber 116 from passage
115 but seats at the upper end of said passage to prevent
reverse flow therethrough. At the upper end of chamber
116 there is a stop member 118 which limits upward
movement of the ball 117. Above chamber 116 there is
a chamber 120 and said chambers are connected together
by means of a passage 121. Within chamber 120 there
is a ball valve 122 which seats at the upper end of pas-
sage 121, permitting upward flow of fluid therethtough
but preventing reverse flow. A stop member 123 is pro-
vided at the upper end of chamber 126 to limit upward
movement of ball 122. From chamber 129 there is a
passage 124 extending upwardly in the spear and ¢om-
municating with the groove 165 by means of cross-béres
125. Just above the strainer 112 there is an external an~
nular groove 128 in the landing spear and the lower wall
of said groove provides a shoulder engaged by the points
93 of the fingers 92 to releasably secure the landing
spear in position.

The upper end of the landing spear is connected with a
secondary parallel string 130 having a passage 131 there-
through which is connected with a passage 132 extending
downwardly in the landing spear and being conmected
with the groove 184 by cross-bores 133.

The landing head 11 is lowered into the casing 1§ by
means of a primary string 135, the lower end of which is,
secured in the counterbore 15 by any suitable means
such as screw threads or the like. The primary string
extends from the surface and supports said landing head.
It is to be noted that the packer 41 is installed in the
usual well known manner and the lower end portion 138
of member 33 below the flange 44 extends through the
opening 48 of said packer with the tapered portion 43 of
flange 44 seated in the correspondingly tapered upper
portion of said opening 49.
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With the landing head 11 and the upper and lower zone
pumps: thus installed; upward and downward movement
of the pump rod 78, which is connected to the pumping
mechanismi at the surface, will effect upward and down-
ward pumping acticn-of the upper pump piston 79 and the
cylinder 62 of the lower zone pump, it being noted that
the cylinder. 19. of the upper pump and the piston 49 of
the lower pump are held stationary.

With upward movement of cylinder 62 oil is drawn up-
wardly through the-lower end portion 138 of the tubular
member 33, through the piston passage 56 and into the
upper portion of the cylinder, ball 59 moving off its seat
during this stroke of the pump, ball 67 then closing port
66. When the cylinder 62 moves in the opposite diréc-
tion ball valve 59 seats on its:seat 68 and prevents reverse
flow of oil, while-ball valve 67 moves off its seat to open
port 66. - On the down stroke of cylinder 62 oil is forced
upwardly through the port 66, spaces between the arms
69, into the tubular member 33 and into the counterbore
16 from which it flows through the passage 96. into the
annular space formed by the grooves 94 and 184, through
the cross-bores 133 and: thence upwardly to the surface
through the passage 131 in the -secondary . parallel
string 130,

The landing spear may be installed after the landing
head has been installed in the casing 8. When install-
ing the landing spear after the landing head has been
installed, ‘the -lower end of the spear is’ guided into the
passage 89 by recessing the upper end of the landing
head, as at 148, with the bottom of the recess inclined to-
ward the upper end of said passage 89.

When the landing spear has been inserted into the pas-
sage 89 to a position whereat the flange 101 is seated at
the upper end of the landing head, the finger 92 locks the
spear in position.

Oil from the zone above the packer passes through the
cross-bores 114 and into the passage 115 of the landing
spear -and thence upwardly into the passage 124, flow of
oil -upwardly in this manner. is permitted by the ball
valves 117 and 122 but reverse flow is prevented by the
seating of said ball valve: It is the upper zone pump 71
which ‘draws the oil from this upper. zone and the oil
from the passage 124 flows through the crossbores 125
into the annular chamber or recess defined by the grooves
95 and 195 and thence the oil passes through the cross-
over passage 97 into the recess or groove.14. From this
groove the oil is drawn through the crossbores. 24 and
into the bore. 21 in the extension 26 of the cylinder 9
of the upper zone pump.

The oil from the upper zone is drawn upwardly into the
lower end of the cylinder:19 when the piston 76 of the up-
per. zope pump moves upwardly.. When the piston 79
moves downwardly the oil in the lower end of the cylin-
der will ‘pass through the. openings 75, passage 74, and
into the passage 73 of the piston.. The ball valve 77 will
be unseated during this stroke of the pump and will be
limited in its upward movement by a stop member 141,
When' the piston 79 has reached its lowermost pesition
and starts on its return stroke the valve 77 will-close and
oil in the cylinder 19 above the piston 7§ will be forced
upwardly out, of the upper end of said piston by way of
the openings 31 and will' thénce be forced up through
thé primary string 135 to the surface.

Should: it be desired to remove the upper. and lower
pumps, the rod 78 will be pulled upwardly to a point
whereat the flange 63 of the lower zone pump piston 62
will engage the under side of the piston 49 and further
upward movement of the rod will: effect release of the
fingers 54 of 'the flange 51 of the piston rod 56. :

Reéferring to ‘FIG. 4, there is showh an alternative ar-
rangement. . The upper and lower zone pumps-and the
landing spear are the same as in the arrangement herein-
above described. ‘ :

In FIG. 4 there is a vent to.the surface for gas from
the region immediately below the packer, indicated at 41a.
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This vent comprises a pipe 150 having its lower end re«
ceived in an opening provided therefor in the packer 41a.
The upper end of the pipe 158 is secured by any suitable
means, such as screw threads, not shown, in a bore 151
of the landing head. From the bore 151 there extends a
passage 152 to the recess 94 which is connected to the
secondary. parallel string 13@ by the annular groove 104
and cross-bores 133,

The upper end of the passage 89 in the body of the
landing ‘head 'is’ counterbored, as at 354, and the lower
reduced diameter end 155 of a socket member 156 is se-
cured in said counterbore by any. suitable means; such
as screw threads, not shown.

The socket member 156 is-provided with an’ internal
flange 157 and the upper free edge of said socket member
is flared at 158 to provide a seat.. A third paralle]l string
160 extends from the surface downwardly and is provided
adjacent its lower end with an inwardly inclined part 161
which is adapted to seat on said seat 158. A seal of any
suitable character, not shown, may be provided“at the
seat for sealing the connection the socket and third paral-
lel string to prevent the escape of oil therepast.” From
the part 161 of the parallel string there are a plurality of
annularly . spaced depending -fingers 162 which are re-
silient and which have notches 163:in the outer surfaces
thereof for reception of the flange 157 to thereby releas-
ably lock the lower end of the parallel siring 168 in said
socket member 156. It is to be noted that the lower ends
of the fingers are downwardly and inwardly inclined; as
at 164, to form cam surfaces so-that said-fingers will be
forced inwardly to pass the flange 157 when the third
parallel string is lowered into the sockeét member.

The annulus, or annular space 365, between the second
and third parallel string, provides a passage for the up-
ward flow of oil or other fluid from the lower zone pump,
the passage 96 from the counterbore 16 connecting with
said annulus at one 166.

Thus the arrangement shown in FIG. 4 provides for
the pumping of oil from two zones upwardly to-the sur-
face and also provides for a gas or other vent from: the
lower zone to the surface.

It is believed that the invention and its attendant ad-
vantages will be understood from the foregoing descrip-
tion and that it will be apparent that various changes may
be made in the form, construction and arrangement of
the parts of the invention without departing from. the
spirit and scope thereof or sacrificing its material advan-
tages, the embodiments: hereinbefore described - being
merely for the purposes of illustration.

I claim:

1.- Dual zone pumping apparatus for. installation with-
in casings of oil wells, comprising: a ]landing head having
a smaller external diameter than the internal diameter of
said well casing, said landing head comprising a crossover
body having a pair of: longitudinally: extending: parallel
passages therethrough, one of said passages -being of
larger diameter than the other; a primary- string secured
to the crossover body in alignment with the larger passage
through said body; a tubular member secured to the lower
end of the body in alignment with said larger passage:and
having an annular internal flange adjacent the upper end
and an internal annular flange in downwardly spaced re-
lation - therewith, said tubular member extending down-
wardly to the lower zone; a packer in said casing separat-
ing the upper and lower zones and having -an: opening
through which said tubular member extends; an upper
pump cylinder having-a depending tubular extension with
a wall at the lower end thereof, said wall having an axial
bore therethrough; 2 plurality of annularly spaced releas-
able latching fingers 'secured to ‘the lower end of said ex-
tension, the free ends of said fingers releasably engaging
the lower internal edge of the upper flange of said tubular
member; a lower pump piston having a depending tubular
piston ‘rod; an annular external flange at the lower end of
said rod, having a plurality of annularly spaced depend-
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ing latching fingers releasably engaging the lower internal
annular flange in said tubular member, said piston rod
and piston having a longitudinally extending passage there-
through; a standing valve at the upper end of said bore
of the piston, said valve permitting upward flow of fiuid
but preventing reverse flow through the passage in the
piston; an upper pump piston in said upper pump cylinder,
said upper pump piston having a longitudinal passage
therethrough; a check valve controlling said passage per-
mitting upward flow of fluid through said passage and pre-
venting reverse flow therethrough; a pump rod connected
to the upper end of said upper pump piston and adapted
to be operably connected to pumping mechanism at the
surface; a pump rod connected to the lower end of said
piston and extending downwardly through said extension
and bore through the lower wall thercof; a lower pump
cylinder operably receiving the lower pump piston, the
upper end of said cylinder being connected to the lower
end of the second mentioned pump rod, said cylinder
having a wall closing the upper end thereof and having
an outlet port therein; a valve controlling said outlet port
permitting upward flow of fluid therethrough but prevent-
ing reverse flow; a cylindrical flange carried by the sec-
ond mentioned pump rod in downwardly spaced relation
to the latch means at the lower end of the extension of
the upper pump cylinder and adapted to disengage the
fingers thereof from the flange at the upper end of the
tubular member when the pump rod is moved upwardly to
a predetermined point to effect release of said fingers; a

landing spear disposed in the smaller passage through the 8

landing head, said spear having a flange at the upper end
seating- on the upper end of said landing head and a
strainer at the lower end below the landing head and hav-
ing an external annular groove at the upper end of said
strainer; a locking sleeve secured to the crossover body in
alignment with the smaller passage therethrough; flexible
latching fingers at the lower end of said sleeve, said latch-
ing fingers being annularly spaced apart and releasably
received in the annular groove at the upper end of the
strainer to thereby releasably lock the landing spear in
said smaller passage; said landing spear having a passage
extending upwardly therein and closed at the upper end;
check valves controlling the flow of fluid through the up-
wardly extending passage of said landing spear to permit
upward flow of fluid therein but preventing reverse flow,
there being crossover passageway means between the up-
wardly extending passage in said landing spear and the
interior of said extension of the upper pump cylinder for
the flow of fluid therethrough, into the passage through
the upper pump piston and upwardly into the primary
string, there also being a passage extending downwardly
in the upper end of said landing spear and closed at its
lower end, said crossover body having crossover passage
means for the flow of oil from the upper end of the tubu-
lar member to the upper end portion of the landing spear
which has means providing a connection for the flow of oil
into the upper passage in said landing spear; and a sec-
ondary parallel string extending upwardly from the upper
end of the landing spear, said secondary string having a
passage therethrough connected with the passage in the
upper end of said landing spear whereby oil pumped by
the lower zone pump will be transmitted to the surface
independently of the oil pumped to the surface by the
upper zone pump.

2. Dual zone pumping apparatus for installation with-
in casings of oil wells, comprising: a landing head com-
prising a crossover body having a pair of longitudinally
extending paralle] passages therethrough, one of said pas-
sages being of larger diameter than the other; a primary
string secured to the upper end of said crossover body in
alignment with the larger passage therethrough; a tubu-
lar member secured to the lower end of the body in align-
ment with said passage, said tubular member having one
internal flange adjacent its upper end and a second inter-
nal flange spaced downwardly therefrom; an upper pump
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cylinder having a depending tubular extension with a wall
at the lower end therof, said wall having an axial bore
therethrough; a latching means at the lower end of said
extension releasably engaging said one internal flange of
said tubular member; a lower pump piston having a de-
pending tubular rod; latching means on said tubular rod
releasably engaging said second internal annular flange
of said tubular member, said piston rod and piston hav-
ing a longitudinally extending bore therethrough; a stand-
ing valve at the upper end of said bore of the piston, said
valve permitting upward flow of fluid but preventing re-
verse flow through said piston bore; an upper pump pis-
ton in said upper pump cylinder, said upper pump piston
having a longitudinal passage therethrough; a check valve
controlling said passage permitting upward flow of fluid
through said passage and preventing reverse flow there-
through; a pump rod connected to the upper end of said
upper pump piston and adapted to be operably connected
to pumping mechanism at the surface; 2 pump rod con-
nected to the lower end of said piston and extending
downwardly through said extension and bore through the
lower wall thereof; a lower pump cylinder operably re-
ceiving the lower pump piston, the upper end of said
cylinder being connected to the lower end of the second
mentioned pump rod, said cylinder having a wall closing
the upper end thereof and having an outlet port therein;
a valve controlling said port permitting upward flow of
fluid therethrough but preventing reverse flow; a cylin-
drical flange carried by the second mentioned pump rod
in downwardly spaced relation to the latch means at the
lower end of the extension of the upper pump cylinder
and adapted to effect release of the latching means at the
lower end of said extension when the pump rod is moved
upwardly to a predetermined position; a landing spear
disposed in the smaller passage through the landing head,
said spear having a strainer at the lower end below the
landing head; a lock sleeve secured to the crossover body
in alignment with the smaller passage therethrough; lock-
ing means on said lock sleeve releasably locking the land-
ing spear in said smaller passage; said landing spear hav-
ing a passage extending upwardly therein and closed at the
upper end; check valves controlling the flow of fluid
through the upwardly extending passage of said landing
spear to permit upward flow of fluid therein but prevent-
ing reverse flow, there being passageway means between
the upwardly extending passage in said landing spear and
the interior of said extension of the upper pump cylinder
for the flow of fluid therethrough, into the passage through
the upper pump piston, and upwardly into the primary
string, there also being a passage extending downwardly
in the upper end of said landing spear and closed at its
lower end, said crossover body having a passage for the
flow of oil from the upper end of the tubular member to
the upper end portion of the landing spear which has
means providing a connection for the flow of oil into the
upper passage in said landing spear; and a secondary
parallel string from the upper end of the landing spear,
said secondary string having a passage therethrough con-
nected with the passage in the upper end of said landing
spear whereby oil pumped by the lower zone pump will
be transmitted to the surface independently of the oil
pumgped to the surface by the upper zone pump.

3. Dual zone pumping apparatus for installation within
casings of oil wells, comprising: a crossover body having
a pair of longitudinally extending parallel passages there-
through; a primary string secured to the crossover body
in alignment with one of said passages through said body;
a tubular member secured to the lower end of the body
in alignment with said passage, said tubular member hav-
ing an upper interior flange and a lower interior flange
and an exterior flange in the region of said lower interior
flange; an upper pump including a cylinder having a de-
pending tubular extension with a wall at the lower end
therecf, said wall having an axial bore therethrough; the
Jower end of said extension for releasably engaging the
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upper flange; a lower pump piston having a longitudinally
extending bore therethrough; latching means connected to
said piston for releasably engaging said lower interior
flange; a check .valve at the upper end of the bore of said
piston, said valve permitting upward flow of fluid but pre-
venting reverse flow through said piston bore; an upper
pump piston in said upper pump cylinder, said upper pump
piston having a longitudinal passage therethrough; a check
valve controlling said ‘passage permitting upward flow of
fluid through said ‘passage and preventing reverse -flow
therethrough; an upper pump rod connected to the upper
end of said upper pump piston and adapted to be oper-
ably connected to  pumping mechanism at the surface; a
lower pump rod connected to the lower end of said piston
and extending downwardly through said extension -and
bore through the lower walls-thereof; a lower pump cylin-
der operably receiving the lower pump piston, the upper
end of said-cylinder being connected to the lower end of
the lower pump rod, said cylinder having.a wall closing
the upper end thereof and having an outlet port therein;
a check valve controlling said port permiiting: upward
flow of fluid therethrough but preventing reverse flow;
latch release means carried by the lower pump rod in
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downwardly spaced relation to the latch means. at the _

lower end of the extension of the upper pump cylinder and
adapted to effect release.of said latch means from said in-
terior flange; a landing spear disposed in the other passage
through -the landing head; latch means responsive to. a
predetermined upward pull on said spear, releasably latCh~
ing said spear in said other passage; a strainer at the lower
end -of said spear and below the landing head, said spear
having a passage extending upwardly therein from said
strainer and closed at the upper end; check valve means
controlling the flow of fluid through the upwardly extend-
ing passage of said landing spear to permit upward flow
of fluid therein but preventing reverse flow, there being
passageways, including a crossover. passage, between the
upwardly extending passage in said landing spear and the
interior-of said extension of the upper pump cylinder for
the flow of fluid therethrough and into the passage through
the upper pump piston whereby 6il pumped by said upper
pump is pumped into the primary string, tHere also being
a passage extending downwardly in the upper end of said
landing spear,. said crossover body having a passage for
the flow of oil from the upper end of the tubular member
to the upper end portion of the landing spear which has
means providing a connection for the flow of cil into the
upper passage in said: landing spear; and a secondary
parallel string extending from the upper end. of the land-
ing spear, said secondary string having a passage there-
through connected with the passage in the upper end of
said.landing spear whereby oil pumped by the lower zone
pumyp will be transmitted to the surface.

4. In dual zone pumping apparatus for installation
within casings of oil wells: a crossover body having a
pair of longitudinally extending parallel passages there-
through; an upwardly extending primary string connect-
ed to said body in axial alignment with one of said pas-
sages therein; a depending tubular member connected to
the. lower end of said body in axial alignmient with said
one passage; an upper zone pump comprising a fixed cyl-
inger and a longitudinally movable piston having a flow
passage therethrough; a check valve controlling said flow
passage and permitting upward flow of fluid but prevent-
ing reverse flow through the piston flow passage; means
releasably securing said upper cylinder in said one pas-
sage in the’crossover body; a lower zone pump compris-
ing a fixed piston having a flow passage therethrough; a
check valve controlling flow. of fluid through said pas-
sage through the lower zone pump piston permitting up-
ward. flow of fluid but preventing reverse flow; latch
means releasably latching said lower zone pump piston
in the tubular member; a lower pump cylinder operably
recéiving the lower pump piston, said cylinder having a
wall closing -the upper end thereof and having an outlet
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port therein; a check valve controlling the outlet port of
the lower zone pump cylinder, said check valve permit-
ting upward flow of fluid but preventing reverse flow; an
upper pump rod having its lower end connected to the
piston -of the upper zone pump; a lower zone pump rod
having its upper end connected -to the piston of ‘the up-
per zone pump and having its lower end. connected to
the cylinder of the lower zone pump; means on the lower
pump rod for effecting release of the latching means for
the upper zone pump cylinder when the pump rods are
moved -upwardly-to a predetermined position; a landing
spear: in the other of said parallel passages through the
crossover body, said landing spear having an upper lon-
gitudinally extending: passage and a lower: longitudinally
extending passage, -said passages-being ‘separated- from
each other; latching means responsive to a predetermined
upward pull on the landing spear for releasably securing
said landing spear in said other passage; a strainer at the
lower end of said landing spear, said strainer being con-
nected to the lower: passage.in said landing spear; check
valve means controlling flow of fluid through said lower
passage of the landing spear, said check valve means
permitting upward flow of fluid but preventing reverse
flow; and a secondary parallel string extending upwardly
from said landing spear and having a flow passage there-
through connected. with the upper passage in said landing
spear, there being passageway means, including crossover
passages, connecting the discharge end. of the lower zone
pump with the. upper passage in the landing: spear; and
passageway means, including a crossover passage in the
crossover body, connecting the lower passage in-the.land-
ing spear with the inlet'end of the cylinder of the upper
Zofie pump.

5. In dual zone pumping apparatus for installation
within casings .of oil wells: acrossover body having a
pair of longitudinally extending parallel passages there-
through; an upwardly extending primary string connected
to said body in axial alignment with one of said passages
therein; a depending tubular member connected to the
lower end of said body in axial alignment with said one
passage; an- upper zone pump comprising a fixed cylinder
and a longitudinally movable piston having a flow passage
therethrough; a chéck valve controlling said flow passage
and: permitting upward flow -of fluid but preventing re-
verse flow through the piston flow passage; means releas-
ably securing said upper cylinder in said one passage in
the crossover body; a:lower zoné pump comprising a fixed
piston having a flow passage therethrough; a check valve
controlling flow of fluid through said passage through the
lower. zone pump piston permitting upward flow of fluid
but preventing reverse flow; latch means releasably latch-
ing said lower zone pump piston in the tubular member;
a check valve controlling the -outlet port of. the lower
zone. pump cylinder, said check valve permitting upward
flow of fluid but preventing reverse flow; a lower pumip
cylinder operably receiving the lower pump piston, said
cylinder-having a wall closing the upper end thereof and
having an outlet port therein; an upper pump rod-having
its lower end connected to the piston of the upper zone
pump; a lower zone pump rod having its upper-end con-
nected to the piston of the upper zone pump and having
its lower end connected to the cylinder of the lower zone
pump; means on the lower pump rod for effecting re-
lease :of the latching means for the upper- zone pump
cylinder when the pump. rods are moved upwardly to a
predetermined position; a landing -spear in the other of
said parallel passages through the crossover body, said
landing spear having upper and lower fluid flow passages
therein; latching means responsive to a predetermined up-
ward pull on the landing spear for releasably . securing
said  landing spear in -said other passage; a secondary
parallel string extending upwardly from said landirig spear
and having a flow passage therethréugh connected -with
one of the flow passages in said landing spear, there be-
ing passageway means connecting the discharge end of
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the lower zone pump with the upper passage in the land-
ing spear; passageway means connecting the lower pas-
sage in the landing spear with the lower end of the cylin-
der of the upper zone pump, and check valve means for
controlling the flow of fluid through last mentioned pas-
'sageway means, said check valve permitting upward flow
of fluid through the upper zone pump but preventing re-
verse flow therethrough. :

6. In dual zone pumping apparatus for installation
within casings of oil wells: a crossover body having a pair
of longitudinally extending parallel passages therethrough;
an upper zone pump operably associated with one of said
passages, said pump having an inlet and an outlet; a de-
pending tubular member connected to the lower end of
said body in axial alignment with said one passage; valve
means controlling fluid flow through said pump; locking
means releasably securing said pump to the crossover
body; a lower zone pump operably associated with said
one passage, said pump having an inlet and an outlet;
valve means confrolling flow of fluid through said lower
zone pump; latch means releasably latching said lower
zone pump to said tubular member; an upper pump rod
having its lower end connected to a pumping part of the
upper zone pump; a lower zone pump rod having its up-
per end connected to said pumping part of the upper zone
pump and having its lower end connected to a pumping
part of the lower zone pump; means on the lower pump
rod for effecting release of the locking means for the up-
per zone pump when the pump rods are moved upwardly
to a predetermined position; a landing spear in the other
of said parallel passages through the crossover body;
latching means responsive to a predetermined upward pull
on the landing spear in said other passage; and a second-
ary parallel string extending upwardly from said cross-
over body and having a flow passage therethrough, there
being passageway means, including a crossover passage
connecting the outlet of the lower zone pump with the
flow passage in the secondary string; and passageway
means, including a crossover passage in the crossover
body and a passage in said landing spear connecting the
‘end of the landing spear with the inlet of the upper zone
pump; and valve means for controlling the last mentioned
passageway means,

7. Dual zone pumping apparatus for installation within
casings of oil wells and the like, comprising: a crossover
body having a pair of parallel passages extending there-
through; a primary string extending upwardly from said
crossover body and having its lower end connected to the
upper end of said body in axial alignment with one of
the DPassages therethrough; a depending tubular member
having its upper end secured to said crossover body, said
tubular member being in axial alignment with said one
passage; an upper pump comprising a stationary cylinder
and a reciprocating piston having a flow passage there-
through; a check valve controlling said flow passage and
permitting upward flow of fluid therethrough but pre-
venting reverse flow; means releasably locking the upper
pump cylinder against movement; a lower pump compris-
ing a stationary piston having a flow passage therethrough
and a reciprocating cylinder having an outlet port at its
upper end; means releasably locking the piston of the low-
er pump against movement and being released by prede-
termined upward pull on said piston; a check valve con-
trolling the flow of fluid through the passage of the lower
pump piston, said check valve permitting upward flow of
fluid but preventing reverse flow; a check valve control-
ling the outlet port of the lower pump cylinder permit-
ting upward flow through said port but preventing re-
verse flow therethrough; an upper pump rod having its
lower end connected to the piston of the upper pump; a
lower pump rod having its upper end connected to the
upper pump piston and having its lower end connected
to the lower pump cylinder; unlocking means on the
lower pump rod, said unlocking means being adapted to
effect unlocking of the locking means for the upper pump
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cylinder when said unlocking means has been moved up-
wardly a predetermined distance; a landing spear in the
other passage of said crossover body; means releasably
securing the landing spear in said other passage, said
means releasing said landing spear upon a predetermined
upward pull thereon; a vent string connected to the up-
per end of said landing spear and extending upwardly
therefrom, said vent string having a vent passage there-
through; a strainer at the lower end of said landing spear;
an upwardly extending parallel string about-the vent
siring and defining with said vent string an annular up-
wardly extending flow passage; means releasably locking
said parallel string to the upper end of the crossover
body; a vent conduit having its upper end connected to
the lower end of the crossover body, said vent conduit
extending downwardly to communicate with the upper
end of the lower zone in the casing; a packer secured
in the casing and receiving the lower 'end of the vent
conduit, said packer having an opening therein for op-
erable reception of the tubular member; passageway
means including a crossover passage, connecting the dis-
charge end of the lower pump with the annular upward-
ly extending passage of the parallel string; passageway

- means connecting the lower end of the upper pump with

the strainer of said landing spear; check valve means
permitting flow from the strainer to the upper pump but
preventing reverse flow; and passageway means connect-
ing the upper end of the vent conduit with the vent pas-
sage of the vent string.

8. Dual zone pumping apparatus for installation within
casings of oil wells and the like, comprising: a crossover
body having a pair of parallel passages extending there-
through; a primary string extending upwardly from said
crossover body and having its lower end connected to
the upper end of said body in axial alignment with one
of the passages therethrough; a depending tubular mem-
ber having its upper end secured to said crossover body,
said tubular member being in axial alignment with said
one passage; an upper pump having an inlet and an outlet
and operably connected to said crossover body and dis-
posed in said primary string; valve means controlling fluid
flow through said upper pump; means releasably locking
the upper pump to said crossover body in operable posi-
tion; a lower pump in said tubular member and having an
inlet and an outlet; means releasably latching the lower
pump in said tubular member; said latching means being
released by predetermined upward pull on a part of the
lower pump; valve means controlling the flow of fluid
through the lower pump; an upper pump rod having its
lower end operably connected to the upper pump; a lower
pump rod having its upper end connected to the upper
pump and having its lower end operably connected to the
lower pump; unlocking means on the lower pump rod,
said unlocking means being adapted to effect unlocking of
the locking means for the upper pump when said unlocking
means has been moved upwardly a predetermined distance;
a landing spear in the other passage of said crossover
body, said spear having an inlet passage; means releasably
securing the landing spear in said other passage, said
means releasing said landing spear upon a predetermined
upward pull thereon; a vent string connected to the upper
end of said landing spear and having a vent passage there-
through; an upwardly extending parallel string about the
vent string and defining with said vent string an annular
upwardly extending flow passage; means releasably lock-
ing said parallel string to the upper end of the crossover
body; a vent passage having its inlet at the lower end of
the crossover body and connected to said vent string by
passageways, including passageway means in a part of
said landing spear; passageway means including a cross-
over passage, connecting the outlet of the lower pump
with the annular upwardly extending passage of the par-
allel string; passageway means connecting the inlet of the
upper pump with the inlet passage of said landing spear;
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and valve means permitting finid flow to the upper pump
but preventing reverse flow. .

9.: Dual zone pumping apparatus for installation within
casings -of oil wells and the like, comprising: a cross-
over. body ‘having a pair of parallel passages extending
therethrough and a vent inlet at its lower end; an upper
pump releasably locked fo said crossover body and oper-
ably related to one of said parallel-passages in said body;
a lower pump having an operablé connection with said
upper pump; means releasably latching the lower pump
to said crossover body, said latching means being released
by predetermined upward-pull on a part of said lower
pump; unlocking means. carried by -the operable con-
nection between the lower pump and the upper pump for
unlocking of the locking means. for the upper pump when
said unlocking means has been moved upwardly a pre-
determined distance; a landing spear .releasably latched
in the other passage of said crossover body and released
upon a predetermined upward pull on said spear; said

landing spear having an inlet; a vent string connected.

to ‘the - upper endof said landing spear; an upwardly
extending parallel string about the vent string and defin-
ing with said vent string an annular upwardly extending
flow passage, said paralle] string being releasably latched
to. said crossover body. and released by a predetermined
uvpward pull ‘on said parallel string; passageway means
including a crossover passage in said crossover body,
connecting the discharge end of the lower pump with the
annular upwardly extending passage of:the parallel string;
passageway means connecting the.inlet end of the upper
pump with the inlet of said landing spear; and.passage-
way means connecting the vent inlet with the vent string.

10. In dual - zone pumping. apparatus for installation
within casings of oil wells and-the like, including: a
crossover body;" interconnected upper and lower zone
pumps releasably -connected to said body in operable
relationship therewith; a landing spear releasably con-
nected to said crossover body; a vent string operably
connected to ‘said landing spear; a parallel string releas-
ably connected to said crossover body and disposed about
the vent siring to define therewith an annular upwardly
extending flow passage, there being vent passageway means
connecting -the vent string with the lower end of the
crossover body, passageway means including a crossover
passage in the crossover body, connecting the outlet of
the lower pump with' the annular upwardly extending
passage of the parallel string, and passageway means,
including a part in said landing ‘'spear connecting the
inlet of the upper pump with the lower end of said body.

11. In dual' zone pumping apparatus for installation
within casings of oil: wells for separately pumping fluids
from a’ plurality of longitudinally spaced production
zones: a crossover body having a pair of longitudinally
extending parallel . passages therethrough; an upwardly
extending primary string connected to said body in axial
alignment with one of said passages therein; a depending
tubular member connected to the lower end of said body
in axial alignment with said one passage; an upper zone
pump comprising a fixed cylinder and a'longitudinally
movable piston having a flow passage. therethrough; a
check. valve opening upon downward movement of said
piston and controlling said flow passage and permitting
upward flow of fluid but preventing reverse flow through
the piston flow passage; means releasably securing said
upper cylinder in said one passage in the crossover body;
a lower zone pump comprising a fixed piston having a
flow passage therethrough; a check valve controlling flow
of fluid through 'said passage through the lower:zone
pump piston, permitting upward flow of fluid but pre-
venting ‘reverse flow; latch means releasably latching said
lower zone pump piston in the tubular member; a lower
pump cylinder operably receiving the lower pump piston,
said cylinder having. an outlet port at the upper end
thereof; a check valve controlling the outlet port of the
lower zone pump cylinder, said check valve permitting
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upward flow of fluid but preventing reverse flow; an upper
pump rod having -its lower ‘end connected to-the piston
of the upper zone pump; a lower zone pump rod -having
its upper end connected to ‘the piston of the upper zone
pump and having its lower end connected. to the cylindér
of the lower zone pump; means on the lower pump rod
for effecting release of the latching means for the upper
zone pump  cylinder when ‘the pump rods are moved
upwardly to a predetermined position; a landing spear in
the other of said parallel passages through the crossover
body, said landing spear having flow passages therein;
latching means. résponsive to a predetermined upward
pull on the landing spear for releasably -securing said
landing spear-in said other passage; a secondary paratlel
string extending upwardly of ‘said crossover body and
having a flow passage therethrough, there being passage-
way. means connecting’ the discharge ‘end .of the lower
zone pump with the flow passage ‘of said secondary
parallel string; passageway means connecting a passage
in the landing spear with the lower end of the cylinder
of the -upper zone pump; and check. valve means con-
trolling flow of fluid through the last mentioned passage-
way means permitting upward flow of fluid: therethrough
but preventing reverse flow.

12. In dual zone pumping apparatus: for installation
within casings of oil wells for separately pumping fluids
from a plurality of longitudinally. spaced production
zones: -a .crossover body having a pair of longitudinally
extending parallel passages therethrough; an' upwardly
extending primary string connected to said body in axial
alignment with one of said passages therein; a depending
tubular member connected to the lower end of said body
in axial alignment with said one passage; an upper
zone pump. comprising a fixed cylinder and a longitu-
dinally movable piston having-a' flow passage there-
through; a check valve opening upon downward move-
ment of said piston and controlling said flow. passage and
permitting upward flow of fluid but- preventing reverse
flow. through the piston flow. passage; means releasably
securing said upper cylinder in: said one passage in-the
crossover body; a lower. zone pump comprising a fixed
piston having a flow passage thercthrough, one end of
said passage.being the inlet and the other end.the outlet;
a check valve controlling flow of fluid through said passage
through the lower zone pump piston, permitting upward
flow of fluid but preventing reverse flow; latch means
releasably latching said lower zone pump piston in the
tubular member; a lower pump cylinder operably receiv-
ing the lower pump piston, the upper end of said cylinder
being. connected to the lower end of .the upper pump
piston, said cylinder having a wall closing the upper end
thereof and having an outlet port therein; a check valve
controlling the outlet port of the lower zone pump cyl-
inder, said check valve permitting upward flow of fliiid
but preventing reverse flow; an upper pump rod having
its lower end connected to the piston of the. upper zone
pump; imeans on the lower punp rod for effecting release
of the latching means for the upper zone pump cylinder
when the pump rods are moved upwardly. to a predeter-
mined position; a- landing spear in the other of said
parallel passages through the crossover body, said land-
ing spear having flow passages therein; latching means
Tesponsive to a predetermined upward pull on the landing
spear -for releasably securing said landing spear in said
other passage; a secondary parallel string extending ‘up-
wardly of said crossover body and having a flow passage
therethrough, there being passageway means connecting
the discharge end of the lower zone pump with the flow
passage  of said secondary parallel string; passageway
means connecting a passage in the landing spear with the
lower end of the cylinder of the upper zone pump; and
check valve means controlling flow of fluid through the
last mentioned passageway means permitting upward flow
of fluid therethrough but preventing reverse flow.

13. In dual zone pumping apparatus for installation
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within casings of oil wells for separately pumping fluids
from a plurality of longitudinally spaced production
zones: an upper zone pump comprising a fixed cylinder
and a longitudinally movable piston having a flow passage
therethrough; a check valve controlling said flow passage
and openable upon the down stroke of the piston so as
to permit upward flow of fluid but preventing reverse
flow through said piston flow passage; passageway means
for connecting the lower end of said fixed cylinder with
one production zone; check valve means controlling flow
of fluid to said cylinder, permitting fluid flow to said
cylinder but checking reverse flow through said passage-
way ‘means; conduit means for conducting fluid pumped
by said upper zone pump to the upper end of said well;
a lower zone pump comprising a fixed piston having a
flow passage therethrough for connection with another
production zone; a check valve controiling fiow of fluid
through said passage through the lower zone pump piston,
permitting upward flow of fluid through said passage
but preventing reverse flow therethrough; a lower pump
cylinder operably receiving the lower pump piston, said
cylinder having a wall closing the upper end thereof
and having an outlet port therein; means connecting the
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lower pump cylinder with the piston of the upper pump
for simultaneous pumping movement therewith; a-check
valve controlling the outlet port of the lower zone pump
cylinder, -said" check valve permitting upward flow of
fluid but preventing reverse flow; conduit means con-
necting fluid pumped by the lower zone pump to the
upper end of said well separately of the first mentioned
conduit means; and a pump rod having its lower end
connected to the piston of the upper zone pump.
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