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30 Claims.
1
My invention relates to the well pumping art,
and more particularly to a fluid-operated well
pumping device adapted to alternatively pump oil
from any one or more of a plurality of producing
well strata in a well, as desired.

5 Fig. 2 is an enlarged vertical view, partially in
The invention is of particular utility in the oil section, taken through the upper portion of my
industry in the production of oil wells and is device.
particularly useful in combination with a fluid- Fig. 3 is an enlarged vertical sectional view
operated well pump, and, consequently, it will taken through an intermediate portion of my
be described in connection therewith, although it 10 device, and is a continuation downwardly of -
will be understood that the invention is suscepti- Fig. 2.
ble of other uses and I do not intend to be lim- Fig. 4 is an enlarged vertical sectional view
ited to the specific embodiment disclosed and taken through an intermediate portion of my
described herein. device, and is a continuation downwardly of
Oil wells commonly include several independent 15 Fig. 3. )
strata from which oil may be produced. Usually Fig. 5 is an enlarged vertical sectional view
when an oil well is drilled, it is intended to pro-  taken through the lower portion of my device,
duce from a particular known stratum, although and is a continuation downwardly of Fig. 4.
frequently there are other shallower producing _¥ig. 6 is a cross-sectional view taken on the
strata in the well but of less desirable charac. 20 line 6—6 of Fig. 2. .
teristics. For example, the shallower stratg may _Fig. 7 is a cross-sectional view taken on the
Pe of low productibility, or the ofl therefrom may line 7—17 of Fig. 3. _ _
be of inferior quality. Consequently, it is the _Fig. 8 is a cross-sectional view taken on the
Ususal practice to produce from the most desirable _ line 8—8 of Fig. 3. " )
stratum until such time as it becomes uneconomi- 25  Fig. 9 is a (Cross-sectional view taken on the
cal and then to close oft such stratum and pro-  line 8—9 of Fig. 4 ) . o
duce from an upper stratum of the well. Some- Flg. 10 Is a vertical sectional view, similar to
times the oil from several strata is allowed to g:fﬁf’pggitt;zowmg the parts in a second adjust-
flow into and mix in the well, and the mixture is g S . . . .
produced by pumping or otherwise. Such prac- 30 _F €. 11 Is a vgrtlcsl sectional VIE“{I,' slmilar to
tices are often undesirable, and it is a primary f:egﬁt‘bg;giggowmg he parts in a third adjust-
object of my present invention to provide an ap- X Lo . . . o
paratus by which several well strata may be sep- FiFli' éitlzha;);fégiile se;:;xtgniil a‘,”feczvu'r fﬁ%ﬁ?ﬁsﬁ’
arately but alternatively produced, preferably by o megflt p osition B
i g i - Al ') . : P .
o o e sven et ey b soverme i BIGrS 1 th dravings, 1. 1 sbows an o
controlled, as desired well {5 having a casing lb‘_ set, the;rem in the
Another object of the invention is to provide g_ustonlx_?rdy. mangeé‘, the %asmg.ﬂll’avmg perfora-
hereby the flow from ions isposed to register with an upper pro-
an apparatus Efnd method whereby . 40 ducing well stratum A, and having perforations {8
several well strata may be mized in desired pro- therein adapted to register with a lower pro-
portions, so as to attain a mixture having prede- ducing well stratum B. The upper end of the
termined characteristics, and then to pump the casing 16 is provide d'with a casing head (9
ﬁ;ﬁfg ﬁ%eg;]i surface of the well by suitable through which a production tubing 20 extends
. 5 do rdly into t 11, passing thro el
A further object of my invention is to provide a 45 gag{rgfagg v \;laﬁ,eh;:;ils 23 ang timjﬁggh rie\Znsl
packer in a well between producing strata, sepa- 24 are provided, for a purpose to be described
rating the same into upper and lower production hereinafter,
zones, providing valve means communicating with The specific construction of the casing head {9
both zones, and providing a well tubing having an 50 forms no part of the present invention, being de.
inlet adapted to cooperate with the valve means scribed in detail and covered in my copending
to connect selectively the inlet with either or both application, Serial No. 607,524, filed on July 28,
Zones. ) 1945, to which reference is hereby made. The
Other objects and advantages will be apparent casing head 19, however, includes a hydraulic jack
from the following specification and the draw- 55 mechanism 28, also specifically disclosed in my

2
ings, which are for the purpose of illustration
only, and in which:
Fig. 1 is a diagrammatic view of my invention
installed in a well.
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above copending application, which supports the
production tubing 20 for vertical movement rela-
tive to the casing 16. The hydraulic jack mech-
anism 25 is adapted to be supplied with operating
fluid under relatively high pressure through a
jack supply pipe 26 which is alternately con-
nected to a high pressure supply -tubing 27
through branch pipe 29 or to a discharge tubing

33 through a branch pipe 28, the branch pipes .

being provided with diaphragm type control
valves 31 and 30, respectively, adapted to be
actuated by suitable timing mechanism 24, The
valve means 23, including the control valves 30
and 31, as will be understood alternatively con-
nects the jack supply pipe 26 with the high pres-
sure supply tubing 21 and with the discharge tub-
ing 33. The discharge tubing 383 is connected,
as by a suitable nipple 34, to the upper end of
the hydraulic jack mechanism 25 so as to com-

municate with the upper end of the production ¢

tubing 28, the other end of the discharge tubing
leading to a suitable point of use or disposal
(not shown). The high pressure supply tubing
21, likewise, is connected by a suitable nipple 35
to the upper end of a high pressure tubing 36
which extends downwardly within the production
tubing 20, the other end thereof being adapted
to be connected to a suitable source of high pres-
sure operating fluid (not shown), such as a
triplex pump or the like. The high pressure sup-
ply tubing 27 and the discharge tubing 33 are
preferably made of flexible material, as the hy-
draulic jack mechanism 25 raises and lowers the
nipples 34 and 35, as will be described herein-
after.

The well packer 22, as shown in Fig. 2, is of
any suitable type well known in the art, having
a sealing means 31 forming & fluid-tight seal wita
the inner walls of the casing 6 and dividing the
casing into an upper well zone 38 communicating
through the perforations 1 with the upper pro-
ducing well stratum A and a lower well zone 39
communicating through the perforations 18 with’
the lower producing well stratum B. The well
packer 22 is retained in any desired position in
the casing 16 by means of outwardly projecting
slips 41, as is well known in the art, and is pro-
vided at its upper end with a collar 42 having
a tubular extension 43 to which is threaded an
upwardly projecting sleeve 44, which provides an
annular space 45 around the production tubing 20.
As will be noted, the sleeve 44 preferably extends
upwardly into the upper well zone 38 to a point
substantially above the uppermost level 46 of
liquid in the upper well zone. The tubular ex-
tension 43 is provided at its lowermost portion
with an annular groove 41 which communicates
with a plurality of longitudinal passages 48 ex-
tending through the collar 42, as best shown in
Tig. 6. 'The collar 42 is provided with an internal

shoulder 50 on which seats an annular packing’

ring 51, preferably formed of resilient material,
such as rubber, which is: held-in position by &
follower ring 52 preferably press-fitted into the
bore of the collar 42 to somewhat expand the

ring 51 to form a fluid-tight seal with the ex-~

terior of the production tubing 20. The exterior
of the follower ring 52 is relieved fo form an
annular passage 53 communicating between the
jongitudinal passages 48 and the annular space 45,

Also threadedly secured to the collar 42 is an
outer tubular member 54 which extends down-
wardly through the well packer 22. Also threaded
into the collar 42 is an inner tubular member 55
which is concentric with the outer tubular mem-
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ber 54 but spaced therefrom to form an annular
space 56 communicating with the lower ends of
the longitudinal passages 48. As wiil be noted,
the inner tubular member 55 is of larger diameter
than the production tubing 20 so as to provide an
annular space 58 therebetween, the upper end
of which communicates through an annular
groove 59 and s radial port 60 with the lower end
of the upper well zone 38 below the liquid level
46. As will be noted in Fig. 3, the lower end of
the inner tubular member 55 extends below the
lower end of the outer tubular member 54, the
jower end of the outer tubular member being
provided with circumferentially spaced radial
ports 61.

As shown in Pig. 3, the lower end of the outer
tubular member 54 is connected through a suit-
able collar 62 to the upper end of an upper tube
64, the lower end of which is iri turn connected
by a stop collar 65 to a downward continuation
66 of the upper tube 64. As best shown in Figs.
3 and 7, the stop collar 65 is provided with a
plurality of inwardly extending stop screws 87,
the inner ends of which project into trackways
68 formed in guide members 69 suitably fixed, as
by welding, longitudinally to the outer face of
the production tubing 20, the trackways being
closed at their upper and lower ends to cooperate
with the stop screws 67 to limit vertical move-
ment of the production tubing relative to the well
packer 22. :

As best shown in Fig. 4, the lower end of the
continuation 66 of the upper tube 64 is connected
by a suitable collar T{ to an upper valve plug 19

5 having a bore 13 in which is fixed, as by welding

or otherwise, a sleeve 14 which extends upwardly
within the continuation 66. The sleeve 14 is re-
lieved at 15 to provide communication through
an annular space 16 provided between the ex-
terior of the sleeve and the interior of the con-
tinuation 66, and an upper valve passage 11
formed in the upper valve plug 19. The lower
end of the upper valve plug 19 engages the upper
end of a central valve plug 80, the lower end of
which in turn engages a lower valve plug 81, the
upper, central, and lower valve plugs forming a
valve means 12 of the invention, being held in
end-to-end relation by bolts 82 circumferentially

" spaced as best shown in Fig. 9.

50

60
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The upper valve plug 79 is provided at its lower
end with a valve chamber 83, and the lower valve
plug 81 is provided at its upper end with a valve
chamber 84, the latter communicating with 2
lower valve passage 85. The central valve plug
80 is provided with a plurality of circumferen-
tially spaced longitudinal valve chambers 87T each
of which is provided with an upper check valve
88 and a lower check valve 89. The upper check
valve 88 includes a ball valve member 90 which,
in the position shown in Fig. 4, is adapted to close
the lower end of the upper valve passage 11, the
ball valve member being seated on a supporting
ring 91 which is axially movable in the valve
chamber 81, the supporting ring being engaged
by a follower cup 92. The ball valve member 90
is normally held in seated position to close the
lower end of the upper valve passage 11 by the
upper end of a compression spring 94, the lower
end of which engages in a lower follower cup 85
which in turn engages a lower valve ring 96 en-
gaging the upper face of a ball valve element 97
of the lower check valve 89 to normally retain the
ball valve element in seated position and closing
the upper end of the lower valve passage 85.

As shown in Fig. 3, the lower end of the pro-
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duction tubing 20 is threaded into a tubular valve
seat element 99 provided with a conical valve seat
109 in the upper portion thereof. The conical
valve seat 100 is adapted to receive in seating
relation the lower tapered end 101 of a fluid-
operated pump unit {102 of any suitable type well
known in the art, the fluid-operated pump unit
having a pump inlet member 103 at the lower end
thereof adapted to convey well fluid into the
bump unit to be pumped thereby outwardly
through suitable discharge ports 104 into the pro-
duction tubing 20 through which the well fluid
is pumped upwardly to the surface of the ground,
the fluid-operated pumping unit being actuated
by operating fluid under relatively high pressure
supplied to it through the high pressure tubing
36 which is suitably connected thereto. The
bump inlet member 183 is provided with an en-
larged knob 105 at the lower end thereof adapted
to engage beneath an annular shoulder (03
formed in the bore of the valve seat element 89,
the knob 105 being provided with suitable bey-
eled faces {07 and {08 to facilitate its passage
past the shoulder 188, the knob also being split,
as best shown in Fig. 8, to provide four spring
fingers {{0.

Threaded into the lower end of the tubular
valve seat element 939 is a tubular selector valve
element {{i extending downwardly therefrom and
into and through the sleeve T4, making a rela-
tively close sliding fit therewith, and also into 5
lower sleeve 86 secured in the lower valve plug
8¢ and with which it similarly makes g close
sliding fit. The lower end of the tubular selector
valve element {{{ is provided with a plurality of
circumferentially spaced radial ports {12 which
communicate with an annu'ar channel 113 formed
on the periphery of the tubular selector valve
element {i{, the upper end of the annular chan-
nel being connected to an upper helical groove
114, and the lower end of the channel being con-
nected to a lower helical groove 115, As will be
noted, the helical groove {4 is reduced in eross-
sectional area as it extends upwardly, and the
helical groove 1i5 is reduced in cross-sectional
areg as it extends downwardly. ,

As shown in Fig. 4, the lower end of the lower
valve plug 8 is threadedly connected by means
of a coilar {17 to a lower tube §18. As shown in
Fig. 5, the lower tube {18 is threaded into the
upper end of a gas anchor 1{9 which includes 2
collar 128 having a threaded bore {21 into which
is threaded a cylindrical element 122 which ex-
tends downwardly to g point adjacent the lower
end of a bull plug 123 also threaded to the collar
{28, the upper end of the bull plug being provided
with perforations 24. As will be .understood,
the perforations 124 communicate with the lower
well zone 3§, Also, as shown in Fig. 5, the lower
end of the lower sleeve 86 is provided with a
closure element 121 having a frangible plug 128
threaded into one wall thereof, the plug being
adapted to be broken by a suitable weight dropped
downwardly through the lower sleeve 86 to per-
mit fluid within the sleeve to exhaust into the
lower tube {18.

In installation, the well packer 22 is assembled
on the lower end of the production tubing 26 so
that the packer is supported on the production
tubing by engagement of the stop screws 67 with
the upper ends of the trackways $8. The pro-
duction tubing, with the well packer 22 attached,
is then lowered into the well, and the well packer
22 is set at a point between two producing well
strata of the well, such as A and B, as shown in

6

Fig. 1. The manner of setting the well packer
at the desired point in the well is well known
in the art, and therefore is not described herein.
The fluid-operated pump unit 102 with its high
bressure tubing 36 may be assembled in the pro-
duction tubing 20, in the position shown in Fig. 3,
before the production tubing is lowered into the

~ well, or, if desired, the production tubing with
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the well packer 22 attached may be first lowered
into the well and the bump may later be lowered
through the production tubing into the seated
position shown in Fig. 3. This, obviously, is g
matter of choice with the operator.

In operation, if it is desired to pump at full
capacity from the lower well zone 39, the produc-
tion tubing 20 is vertically positioned relative to
the well packer 22, as is shown in Figs. 2 to 5,
inclusive, of the drawings, which position may
be termed a first operating position. As will be
noted, in the first operating position the annular
channel 113 on the tubular selector valve element
i f registers directly with the lower valve cham-
ber 84, but does not register with the upper valve
chamber 83. Well liquid from the lower zone 39
flows through the perforations (24 of the bull
plug {23 and downwardly therein and around the
cylindrical element 122, passing to the lower
end of the cylindrical element and upwardly
therethrough into the lower tube (18, 'and any
gas liberated from the well liquid in the bull plug
tends to rise upwardly around the element {22
and discharge back into the lower well zone
through the perforations 124, acting as a gas
anchor. Such well liquid in the element {22
flows upwardly through the lower tube ${8 and
through the lower valve passages 85, raising the
ball valve elements 871 from their seats in the
upper ends of the valve passages and against the
action of the compression springs $4 to permit
the well liquid to flow into the lower valve cham-
ber 84 and thence into the annular channel {{3
on the tubular selector valve element ({1, Weill
liquid in the annular channel {13 flows radially
inwardly through the radial ports {12 into the
tubular valve element {i{ and upwardly there-
through into the tubular selector valve seat ele-
ment 88, from which it may be lifted by the fuid-
operated pump unit 192 and discharged there-
from through the discharge ports {04 into the
DProduction tubing 20 to be pumped upwardly to
the surface of the ground. The pumped liguid
discharges through the nipple 34 into the dis-
charge tubing 33, through which it is carried to
4 suitable point of disposal or use. The fluid-
operated pump unit {92 is actuated by operating
fluid under high pressure delivered thereto
through the high pressure supply tubing 21, the
nipple 25, and the high pressure tubing 36, in
& manner well known in the art. Thus, when
the parts are in the first operating position, as
described, well liquid is pumped only from the
lower well zone 88, but the communication there-
with is wide open so that the fluid-operated pump
unit {82 may pump at its full rated capacity.

If it is desired to reduce the production rate
from the lower well zone 39, without decreasing
the operating capacity of the fluid-operated pump
unit 102, the production tubing is lowered so as
to lower the tubular selector valve element {1
to the position shown in Fig. 10, which may be
termed a second operating position. In the sec-
ond operating position, as will be noted, the upper
helical groove {14 on the periphery of the tubular
selector valve element i §{ registers with the lower
valve chamber 84, and since the helical groove
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is relatively small in cross-sectional area, only a
relatively small volume of flow of well liquid can
be produced through the helical groove. Since
the cross-sectional area of the helical groove 14
is reduced as its extends upwardly, production
from the lower well zone 38 may be varied within
desired limits by varying the point of registry of
the upper helical groove {14 with the lower valve
chamber 84. )

When it is desired to pump well liquid solely
from the upper well zone 38, the production tubing
20 i3 raised relative to the well packer 22 so as to
raise the tubular selector valve element 11i rela-
tive to the tubular valve element 72 to the position
shown in Fig. 12, in which the annular channel
{13 on the periphery of the tubular selector valve
element {11 registers directly with the upper valve
chamber 83. This may be termed a third operat-
ing position of the device. Well liquid from the
upper well zone 38 then flows inwardly through
the radial port 68 and downwardly through the
annular space 58 into the upper tube 64, through
which it passes downwardly around the produc-
tion tubing 20, the tubular valve seat element 99,
and the tubular selector vaive element 11l into
the annular space 76, flowing therefrom down-
wardly through the upper valve passages 11 to
force downwardly the ball valve members 80 to
permit the well liquid to pass into the upper valve
chamber 83, from whence it passes through the
annular channel §13 into the tubular selector
valve element 111 through the radial ports 142
and is pumped to the surface of the ground, as
hereinabove described. As will be understood, in
the third operating position full production may
be had from the upper. well zone 38. As will also
be understood, by further raising. the production
tubing 20 and the tubular selector valve element
{11 relative to the tubular valve element 12, the
lower helical groove 115 may be brought into reg-
istry with the upper valve chamber 83 to reduce
the production flow, as desired, from the upper
well zone 38 by reason of the reduced cross-sec-
tional area of the helical groove |5,

When it is desired to pump well liquid from both
the upper well zone 38 and the lower well zone 38
simultaneously, the production tubing is moved
relative to the well packer 22 so as to position the
tubular selector valve element 11 relative to the
tubular valve element 12, as shown in Fig. 11,
which may be termed a fourth operating position.
In the fourth operating position, the annular
channel {13 spans both the upper valve chamber
83 and the lower valve chamber 84 so that well
liquid from both the upper and lower well zones
38 and 39 may be simultaneously drawn into the
annular channel { {3 and through the radial ports
112 into the interior of the tubular selector valve
element § (1, in which it mixes to a certain extent,
to be pumped upwardly as a mixture to the sur-
face of the ground by the fluid-operated pump
unit 162. Thus, well fluid may be produced from
both the upper and lower well zones simultaneous-
1y when the parts are in the fourth operating posi-
tion described, which is an important feature in
some well installations.

Various other operating positions may be at-
tained, if désired, by adjustment of the vertical
position of the tubular selector valve element 11
relative to the tubular valve element 12. For ex-
ample, it may be desired to produce a full capacity
production from one zone and simultaneously mix
therewith a relatively small production from the
other zone. This is readily accomplished by posi-
tioning the tubular selector valve clement {11 so
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that the annular channel {{3 communicates di-
rectly with one of the valve chambers 83 or 84 but
so that only one of the sets of helical grooves {14
or |18 communicates with the other valve cham-
ber, thus permitting full production from the one
zone while throttling the production from the
other. In this manner liquid from the upper and
lower well zones may be mixed in any desired pro-
portions before being pumped to the surface of the
ground, which is a valuable feature of the inven-
tion where the liquids in the two well zones differ
widely in characteristics.

To raise or lower the production tubing 20 rela-
tive to the well packer 22, the hydraulic jack
mechanism 25 is operated by admitting fluid un-
der pressure thereto or permitting the same to
discharge therefrom, as will be understood by
those skilled in the art. When it is desired to
raise the production tubing 20, operating fluld un-
der high pressure is permitted to pass through the
branch pipe 29 and the jack supply pipe 26 to the
hydraulic jack mechanism 25, the control valve
31 being open and the control valve 30 being closed
by the valve means 23. The valve means 23 may
be operated alternatively in a predetermined se-
quence by the timing means 24, which may be of
any suitable type well known in the art. Similar-
ly, when it is desired to lower the production
tubing 20 relative to the well packer 22, operating
fluid in the hydraulic jack mechanism 25 is al-
lowed to exhaust therefrom through the jack pipe
26 and the branch pipe 28 into the discharge tub-
ing 33, the control valve 31 being closed and the
control valve 30 being open. The timing means
24 may be omitted, if desired, and the valve means
23 controlled manually.

As shown in Figs. 3 and 2, the upper end of the
upper tube 64 is at all times in open communica-
tion with the upper well zone at a point above
the liquid level 46 therein through the annular

-space 56, the longitudinal passages, and the an-

nular space 45 of the sleeve 44. This is to per-
mit gas accumulating in the upper end of the
upper tube 64 to discharge therefrom, thus pre-
venting the accumulation of gas in the tube 64.
The upper end of the lower well zone 39 also com-
municates directly through the radial ports 6i
with the annular space 56 to permit gas to dis-
charge from the upper end of the lower well zone.

The fluid-operated pump unit {02 may be sep-
arately removed from the production tubing 20
by raising the high pressure tubing 36, the spring
fingers {10 being pressed inwardly by the engage-
ment of the beveled face 107 with the shoulder
{06 to free the pump inlet member 103 from en-
gagement with the tubular valve seat element 99.
This permits the fluid-operated pump unit 102
to be separately removed from the production tub-
ing 20 for replacement or repair. Removal of the
production tubing 20 from the well may be ac-
complished readily by simply raising the same
upwardly until the stop screws 67 engage the lower
ends of the trackways 68, further movement of the
production tubing exerting an upward thrust on
the well packer 22 to release the same from en-
gagement with the casing 16, so that the well
packer 22 is removed from the well with the pro-
duction tubing, as is well known in the art. Since
the production tubing may be filled with well
liquid when it is desired to remove the same, it is
frequently desirable to first remove the fluid-
operated pump unit 162, as described above, fol-
lowing which a weight may be dropped down-
wardly through the production tubing to pass
through the tubular selector valve element 1f{

T ;?\
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and break off the frangible plug 128, thus permit-
ting the well liquid in the production tubing to
drain downwardly therefrom and outwardly
through the opening formed by the breaking of
the frangible plug, following which the produc-
tion tubing may be raised without also raising the
well liquid normally therein.

Although I have shown and described a pre-
ferred embodiment of my invention, it will be
understood that certain parts and elements
thereof are merely representative of other parts
and elements which may be substituted there-
for without the exercise of invention, and con-
sequently I do not intend to be limited to the
embodiment shown, but desire to be afforded
the full scope of the following claims.

I claim as my invention:

1. In a fluid-operated well pumping device, the
combination of: packer means adapted to be
set In a well between an upper and a lower pro-
ducing well stratum so as to separate the well
into an upper wel] zZone communicating with
sald upper stratum and a lower well zone com-
municating with said lower stratum; fluid-op-
erated pumping means associated - with said
backer means and having a pump inlet, said
pumping means being adapted to pump well
liquid upwardly through said well; and means
communicating between said pump inlet and said
zones for opening communication between said
pump inlet and either of said zones alternatively
or both of said zones simultaneously in response
to relative movement between said pump and
said packer,

2. In a fluid-operated well Pumping device, the
combination of; packer Ineans adapted to be set
in a well between an upper and a lower producing
well stratum so as to separate the well into an
upper well zone communicating with saig upper
stratum and a lower well Zone communicating
with said lower stratum; fluid-operated pump-
ing means associated with said packer means
and having a pump inlet, said pumping means
being adapted to pump well liguid from said port
and upwardly through said tubing; and means
between said pump inlet and said zones for open-
ing communication between said pump inlet and
either of said zones alternatively or both of said
zones simultaneously, including means con-
structed and arranged so that communication
may be opened between said bump inlet and both
of said zones in any desired relative proportion
in response to relative movement between said
bump and said packer.

3. In a fluid-operated well pumping device,
the combination of: packer means adapted to he
set in a well bhetween an upper and a lower
producing well stratum so as to separate the
well into an upper well Zone communicating with
said upper stratum and a lower well zone commuy-
nicating with said lower stratum; a tubing
adapted to extend downwardly into said well and
having an inlet port; fluid-operated pumping
means in said tubing and having a pump inlet
communicating with said inlet port, said pump
being adapted to bump well liquid from said
port upwardly through said tubing; and means
for opening communication between said inlet
port and either of said zones alternatively or
both of said zones simultaneously.

4. In a fuid-operated well Pumping device, the
combination of; packer means adapted to be set
in a well between an upper and a lower produc-
ing well stratum so as to separate the well into
an upper well zone communicating with said
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upper stratum and a lower well Zone communi-
cating with said lower stratum; a tubing adapted
to extend downwardly into said well and having
an inlet port; fluid-operateq pumping means in
said tubing and having a pump inlet communi-
cating with said inlet port, said pump being
adapted to pump well liquid from said port and
upwardly through said tubing; means for open-
ing communication between said inlet port and
either of said zones alternatively or both of
said zones simultaneously in response to move-
ment of said tubing relative to said packer means;
and means for so moving said tubing.

5. In a fluid-operated well bumping device, the
combination of: packer means adapted to be set
in a well between an upper and a lower producing
well stratum so as to separate the well into an up-
per well zone communicating with said upper stra-
tum and a lower well zone communicating with
said lower stratum; g tubing adapted to extend
downwardly into said well and having an inlet
port; fluid-operated pumping means in said tub-
ing and having a pump inlet communicating with
sald inlet port, said pump being adapted to pump

5 well liquid from said port and upwardly through

said tubing;
between said

means for opening communication
inlet port and either of said zones
alternatively or both of said zones simultaneously
in response to vertical movement of said tub-
ing relative to said packer means; and means
for so moving said tubing vertically,

6. In a fluid-operated well pumping device, the
combination of: packer means adapted to be set
in a well between an upper and a lower pro-
ducing well stratum so as to separate the well
into an upper well zone communicating with said
upper stratum and a lower well zone communi-
cating with said lower stratum; a tubing adapted
to extend downwardly into said well and having
an inlet port; fluid-operated bumping means in
said tubing and having a pump inlet communi-
cating with said inlet port, said pump being
adapted to pump well liquid from said port and
upwardly through said tubing; means for open-
ing communication between said inlet port and
either of said zones alternatively or both of said
Zones simultaneously in response to vertical
movement of said tubing relative to said packer
means; means for so moving said tubing ver-
tically; and stop means between said tubing and
said packer means and adapted to limit vertical
movement of said tubing relative to said packer
means.

7. In a fluid-operated well bumping device, the
combination of: packer means adapted to be set
in a well between an upper and a lower producing
well stratum so as to separate the well into an
upper well zone communicating with said upper
stratum and a lower well Zone communicating
with said lower stratum; a tubing adapted to
extend downwardly into said well and having
an inlet port; fluid-operated bumping means in
said tubing and having a pump inlet communi-
cating with said inlet port, said pump being
adapted to pump well liquid from said port and
upwardly through said tubing; connecting means
between said tubing and said packer means for
opening communication between said inlet port
and said upper well zone when said tubing is in
a first position relative to said packer means,
and opening communication between said inlet
port and said lower well zone when said tubing
is in a second position relative to said packer
means, and opening communication between said
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inlet port and both of said zones
ing is in a third position relative to said packer
means; and means for selectively moving said
tubing relative to said packer means to any of
said positions. .

8. In a well pumping device, the combination
of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower we.l zone communicating with
said lower stratum; s tubing adapted to extend
downwardly into the well and having an inlet
port; pumping means in said tubing having a
pump inlet communicating with said inlet port,
said pump being adapted to pumb well liquid
from said port and upwardly through said tub-
ing; and means for opening communication be-
tween said inlet port and either of said zones

alternatively or both of said zones simultaneously. .
9. In s well pumping device, the combination:

of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower well zone communicating with
said lower stratum; a tubing adapted to extend
downwardly into the well and having an inlet
port; pumping means in said ftubing having a
pump inlet communicating with said inlet port,
said pump being adapted to pump well liquid
from said port and upwardly through said tub-
ing; means for opening communication between
said inlet port and either of said zones alter-
natively or both of said zones simultaneously in
response to vertical movement of said tubing
relative to said packer means; and means for so
moving said tubing vertically.

10. In a well apparatus; the combination of:
packer means adapted to be set in a well be-
tween an upper and a lower producing well stra-
tum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower well zone communicating with
said lower stratum; a tubing adapted to extend
downwardly into the well and having an inlet
port; and means for opening communication be-
tween said inlet port and either of said zones
alternatively or both of said zones simultaneously.

11. In a well apparatus, the combination of:
packer means adapted to be set in a well be-
tween an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower well Zone communicafing with
“said lower stratum: a tubing adapted to extend
downwardly into the well and having an inlet
port; and means for opening communication be-
tween said inlet port and either of said zones
alternatively or both of said zones simultaneously,
including means constructed and arranged so
that communication may be opened between said
inlet port and both of said zones in any desired
relative proportion.

12. In a well apparatus, the combination of:
packer means adapted to be set in a well be-
tween an upper and a lower producing well stra-
tum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower well zone communicating with
said lower stratum; a tubing adapted to extend
downwardly into the well and having an inlet
port; first passage means communicating with
said upper well zone; second passage means
communicating with said lower well zone; first

when said tub- -
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check valve means in said first passage adapted
to permit a flow of fluid from sald upper well
zone through said passage but preventing a re-
verse of flow of fluid; second check valve means
in said second passage adapted to permit a flow
of fluid from said lower well zone through said
passage but preventing a reverse flow of fluid;
and means - for opening communication be-
tween said inlet port and either of said passages
alternatively. ‘
13.In a fluid-operated well pumping device,
the combination of: packer means adapted to
pe set in a well between an upper and a lower
producing well stratum so as to separate the
well into an upper well zone communicating with
said upper stratum and a lower well zone com-
municating with said lower stratum; fluid-op-
erated pumping means associated with said
packer means and having a pump inlet, said
pumping means being adapted to pump well
liquid upwardly through said well; means com-
municating between said pump inlet and said
zones for opening communication between said
pump inlet and either of sald zones alternatively
or both of said zones simultaneously in response
to relative movement between sald pump and

- said packer; and passage means providing com-
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munication between the upper end of said lower
well zone and said upper well zone at a point
above the liquid level therein for the exhaust
of gas from said lower well zone.

14. In a well pumping device, the combination
of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stra-
tum and a lower well zone communicating with
said lower stratum; a tubing adapted to extend
downwardly into the well and having an inlet
port; pumping means in said tubing having a
pump inlet communicating with said inlet port;
means for opening communication between said
inlet port and either of said zones alternatively
or both of said zones simultaneously; and pas-
sage means providing communication between
the upper end of said lower well zone and said
upper well zone at a point above the liquid level
therein for the exhaust of gas from said lower
well zone.

15. In a well apparatus, the combination of:
packer means adapted to be set in a well between
an upper and a lower producing well stratum so
as to separate the well into an upper well zone
communicating with said upper stratum and a
lower well zone communicating with said lower
stratum; a tubing adapted to extend downwardly
into the well and having an inlet port; means for
open‘ng communication between said inlet port
and either of said zones alternatively or both of
said zones simultaneously; and passage means
providing communication between the upper end
of said lower well zone and said upper well zone
at a point above the liquid level therein for the
exhaust of gas from said lower well zone.

16. In a well pumping device, the combination
of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stratum
and a lower well zone communicating with said
lower stratum; an outer tubular member fixed
relative to and extending downwardly below said
packer means into said lower well zone; a tubing
extending downwardly through said packer means
and into said outer tubular member so as to form

76 & longitudinal space therebetween, said tubing
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having an inlet port, the upper end of said space
communicating with said upper well zone and the
lower end of said space communicating with said
lower well zone; pumping means in said tubing
and having a pump inlet communicating with
said inlet port, said pump being adapted to pump
well liquid from said port and upwardly through
said tubing; means for opening communication
between said inlet port and the upper end of said
space when said tubing is in a first vertical posi-
tion relative to said tubular member and with the
lower end of said space when said tubing is in a
second vertical position relative to said tubular
member; and means for selectively moving said
tubing vertically to either of said positions.

17. In a well pumping device, the combination
of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stratum
and a lower well zone communicating with said
lower stratum; an outer tubular member fixed
relative to and extending downwardly below said
packer means into said lower well zone; a tubing
extending downwardly through said packer means
and into said outer tubular member so as to form
& longitudinal space therebetween, said tubing
having an inlet port, the upper end of said space
communicating with said upper well zone and the
lower end of said space communicating with sa‘d
lower well zone: pumping means in said tubing
and having a pump inlet communicating with said
inlet port, said pump being adapted to pump well
liquid from said port and upwardly through said
tubing;
tween said inlet port and the upper end of said
Space when said tubing is in a first vertical posi-
tion relative to said tubular member and with the
lower end of said space when said tubing is in g
second vertical position relative to said tubular
member; and means for selectively moving said
tubing vertically to either of said positions. said
pump inlet being a substantial distance below
the upper level of liquid in said lower well zone
when said tubing is in its uppermost said position.

18. In a well pumping device, the combination
of: packer means adapted to be set in a wel] be-
tween an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stratum
and a lower well zone communicating with said
lower stratum: an outer tubular member fixed
relat've to and extending downwardly below said
packer means into said lower well zone: a tubing
extending downwardly through said packer means
and into said outer tubular member $0 as to form
a loneitudinal space therebetween, said tubing
having an inlet port, said space communicating
with the lower end of said upper well zone fo per-
mit liqu‘d in said upper well zone to flow into said
space, the upper end of said space also separately
communicating with said upper well zone at a
point above the uppermost liquid level in said
upper well zone to permit gas in the upper end
of said space fo discharge into said upper well
Zone; pumping means in said tubing and having g
pump inlet communicating With said inlet port,
said pump being adapted to pump well liquid from
said port and upwardly through said tubing:
means for opening communication between said
inlet port and the upper end of said space when
said tubing is in g first vertical position relative
to said tubular member and with the lower end
of said space when said tubing is in a second
vertical position relative to saiq tubular member;

means for opening communication be- .
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and means for selecth'rely moving said tubing ver.
tically to either of said positions.

18. In a well pumping device, the combination
of: packer means adapted to be set in g well
cetween an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicating with said upper stratum
and a lower well zone communicating with said
lower stratum: an outer tubular member fixed
relative to and extending downwardly below said
packer means into said lower well Zone; a tubing
extending downwardly through said packer means
and into said outer tubular member so as to form
a longitudinal space therebetween, said tubing
having an inlet port, said space communicating
with the lower end of said upper well zone to
permit liquid in said upper well zone to flow into
sald space, the upper end of said lower well Zone
communicating with said upper well zone at a
point above the uppermost liquid level in said
upper well zone to permit gas in the upper end
of said lower well zone to discharge into said
upper well zone; pumping means in said tubing
and having a pump inlet communicating with
said inlet port, saiq pump being adapted to pump
well liquid from said port and upwardly through
said tubing: means for opening communication
between said inlet port and the upper end of
said space when said tubing is in g first vertical
position relative to said tubular member and with
the lower end of said space when said tubing is in
a second vertical position relative to said tubular
member; and means for selectively moving said
tubing vertically to either of said positions.

20. In a well pbumping device, the combination
of: packer means adapted to be set in g well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well zone communicaating with saig upper
stratum and a lower -Well zone communicating
wth said lower stratum; an upper tubular mem-
ber secured to said packer means and extending
downwardly therefrom, the interior of said
tubular member communicating with said upper
well zone; an annular collar secured to the lower
end of said tubular member and having a longi-
tudinal bore, said collar including a first passage
communicat’ng between a first port in said bore
and the interior of said tubular member, and in-
cluding a second passage communicating between
a second port in said bore ang the lower end of
said collar; a lower tubular member secured to
the lower end of said collar and extending down-
wardly therefrom into said lower well zone; gas
anchor means connected to the lower end of said
lower tubular member and adapted to permit a
flow of well liquid from said lower well zone into
said lower tubular Mmember; a tubing extending
downwardly through the well and through said
packer means, said tubing having a pump seat
in the lower end thereof ; a tubular inlet element
Secured to the lower end of said tubing and ex-
tending downwardly into said bore, said inlet ele-
ment having an inlet port adapted to register
with either said first or second ports in response
to movement of said inlet element relative to said
collar; pumping means in said tubing and adapted
to seat on said pump seat, said pumping means
having a pump inlet communicating with said
inlet port, said pump being adapted to pump well
liguid from said port and upwardly through said
tubing; and means for moving said tubing so as
to move said inlet element relative to said collar
to register said inlet port with said first or second
port as desired,
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21. In a well producing device, the combination
of: means for mixing in a well the production
flow from a plurality of producing well strata so
as to attain a flow mixture having predetermined
characteristics; means for controlling the rela-
tive proportions of the production flows of said
mixture; and means for pumping said mixture to
the surface of the ground.

92. In a well producing device, the combination
of: means for mixing in a well the production
flow from a plurality of producing well strata so
as to attain a flow mixture having predeter-
mined characteristics;
means for controlling the relative proportions of
the production flows of said mixture; means for
adjusting said controlling means from the surface
of the ground; and means for pumping said mix-
ture to the surface of the ground.

23. In a well pumping device, the combination
of: packer means adapted to be set in a well
between an upper and a lower producing well
stratum so as to separate the well into an upper
well Zone communicating with said upper stratum
and a lower well zone communicating with said
lower stratum; a tubing adapted to extend down-
wardly into the well and having ‘an inlet port;
pumping means associated with said tubing and
having a pump inlet communicating with said
inlet port, and having a pump outlet communi-
cating with the interior of said tubing above said
inlet port, said pumping means being adapted
to pump well liquid from saigd inlet port into and
upwardly through said tubing; and means for
opening communication between said inlet port
and either of said zones alternatively or both of
said zones simultaneously in response to relative
movement between said packer means and said
- tubing.

24. In a well pumping device, the combination

- of: packer means adapted to be set in a well

between an upper and a lower producing well .

stratum so as to separate the well into an upper
wel] zohe communicating with sa‘d upper stratum
and a lower well zone communicating with said
lower stratum; pumping means associated with
said packer means and having a pump inlet, said
pumping means being adapted to pump well liquid
upwardly through said well; valve means oper-
atively connected to sa‘d pumping means, said
valve means being operable in response to vertical
movement of said pumping means to connect
selectively said pump inlet with said upper well
zone, with said lower well zone, or with both of
said zones in desired proportions; and means for
moving said pumping means vertically.

95. In a well pumping device, the combination
of: packer means adapted to be set in a well
between upper and lower well-fluid-producing
strata thereof to separate the well into upper
and lower zones respectively communicating with
said upper and lower producing strata; pumping
means adapted to be set in the well and having
an inlet, said pumping means being adapted to
pump well fluid from said inlet upwardly in the
well to the surface; selector valve means dis-
posed adjacent said packer means for connect-
ihg said inlet in fluid communication with either
of said zones of the well independently of the
other, or with both of said zones simultaneously;
and means for actuating said selector valve
means.

26. In a well pumping device, the combination
of: packer means adapted to be set in 2 well
between upper and lower well-fluid-producing
strata thereof to separate the well into upper

adjustable -controlling
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and lower zones respectively communicating with
said upper and lower producing strata; pumping
means associated with said packer means and
having an inlet, said pumping means being
adapted to pump well fluid from said inlet up-
wardly in the well to the surface; selector valve
means for connecting said inlet in fluid com-
munication with either of said zones of the well
independently of the other, or with both said
zones simultaneously; and fluid-operated means’.
for actuating said selector valve means.

27. In a fluld-operated well pumping device,
the combination of: packer means set in-a well
between upper and lower well-fluid-producing
strata thereof and separating the well into upper
and lower zones respectively communicating with
said upper and lower producing strata; power
and production tubing means set in the well - and
respectively adapted to convey operating fluid
under pressure downwardly into the well and
fluid upwardly therefrom; fluid-operated pump-
ing means disposed in the well and provided with
an intake for .operating fluid under pressure, an
inlet for well fluid, and an outlet, said intake
communicating with said power tubing means to
admit operating fluid under pressure into said
pumping means to operate it, and said outlet
communicating with said production tubing
means to discharge fluid from said pumping
means into said production tubing means; selec-

. tor valve means for providing fluid communica-
tion between said inlet and either of said zones
independently of the other, or both of said zones
simultaneously; and fluid-operated means for
actuating said selector valve means.

98. In a fluid-operated well pumping device,
the combination of: packer means set in a well
between upper and lower well-fluid-producing
strata thereof and separating the well into upper
and lower zones respectively communicating with
said upper and lower producing strata; power and
production tubings set in the well and respective-
1y adapted to convey operating fluid under pres-
sure downwardly into the well and fluid upward-
1y therefrom, at least one of said tubings being
movable vertically in the well; fluid-operated
pumping means disposed in the well and provided
with an intake port for operating fluid under
pressure, an inlet port for well fluid, and a dis-
50 charge port, said intake port communicating

with said power tubing to admit operating fluid

under pressure into said pumping means to op-
erate it, and said discharge port communicating
with said production tubing to discharge fluid
55 from said pumping means into said production
tubing: selector valve means movable vertically
in the well to provide fluid communication be-
tween . said inlet port and either of said zones -
independently of the other, or both of said zones
60 simultaneously, said selector valve means being
operatively connected to said one tubing so as
to .be movable vertically therewith; and means
connected to said one tubing for inoving said
one tubing and said selector valve means verti-
65 cally. S
29. A well pumping device as defined in claim

28, wherein said pumping means is carried by

said one tubing.

30. In a well pumping device, the combination

70 of: packer means adapted to be set in a well
between upper and lower well-fluid-producing
strata thereof to separate the well into upper
and lower zones respectively communicating
with said upper and lower vroducing strata;
75 pumping means adapted to be set in the well
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and having an inlet, said pumping means being
adapted to pump well fluid from said inlet up-
wardly in the well to the surface; selector valve
means disposed adjacent said packer means for
connecting said inlet in fluid communication
with either of said zones of the well indepen-
dently of the other, or with both of said zones
simultaneously; and operating means operable
from the surface of the ground and extending
from the surface downwardly through the well
and operatively connected to said selector valve
means for actuating said selector valve means.
CLARENCE J. COBERLY.
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