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Application October 19, 1954, Serial No. 463,283
9 Claims. (CL 166—72)

This invention relates to apparatus to be mounted with-
in a well bore for control of flow in oil and gas wells,
and more particularly to a storm cheke for shutting off
flow of a well.

0il and gas wells are sometimes exposed to conditions
either within the well or at the well head which may
cause serious damage to the well, resulting in substantial
or even complete loss of production from the well. When
such conditions arise, it is desirable to shut off produc-
tion from the well until the cause of the hazardous con-
ditions can be corrected. The term “storm choke” is
used in this application to designate apparatus for shut-
ting off production from the well when conditions hazard-
ous or potentially hazardous to the operation of the well
arise, or when desired by the operator of the well,

The hazardous conditions making it desirable to shut
off production from the well may vary widely. For
example, if the well head is focated on land, rupture of
lines, either in the well or at the well head, or fire may
endanger continued operation of the well. Off-shore
wells may be exposed to hazards from high waves or
collision with vessels, in addition to the conditions which
are potentiaily dangerous to wells on shore. The storm
choke may provide protection against any one or more
potentially hazardous conditions. Since off-shore wells
may not be accessible when the hazardous condition arises,
or wells may be left unattended for long periods, a storm
choke is preferably automatically actuated by a signal
initiated by the hazardous condition.

It is desirable that a storm choke be capable of being
used with conventional well completion methods and well
head equipment., The storm choke should also be dimen-
sionally suitable for installation in standard casing sizes
employed in wells and still provide full opening ports
which will offer no restrictions preventing the running of
instruments or other tools through the device. The ports
through which production from the well flows should be
sufficiently large in dimension to minimize cutting by
sand carried with the production.

Often it is necessary or desirable to shut off a well for
maintenance work at the well head or for other reasons.
Hence, it is desirable that the well may be readily placed
back in production after operation of the storm choke
without the necessity of killing the well with fluids fol-
lowed by swabbing, back-circulation or other well com-
pletion procedures.

This invention resides in a storm choke adapted for
installation within the casing of a well in which a piston
actuated by a net force resulting from a signal indicating
the existence of a hazardous or poientially hazardous con-
dition, or the desirability of shutting oft the well, moves
to close a valve to stop flow from the well. In the pre-
ferred embodiment of this invention the storm choke
operates automatically when the potentially hazardous
operating condition arises to shut off production simul-
taneously from both zones of a dual zone well,
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In the drawings,

Figure 1 is a fragmentary vertical sectional view of
a well equipped with the storm choke of this invention.

Figure 2 is a vertical sectional view of the storm choke
of this invention, prior to its setting in place in the well,
with the valve element in the closed position.

Figure 3 is a horizontal sectional view along the section
line ITI—I1Y in Figure 2 showing the upper end of the
storm choke.

Figure 4 is a longitudinal view partially in a vertical
section taken along the section line IV-—IV in Figure 3
of the storm choke set in place in the casing in the closed
position to prevent flow from the well.

Figure § is a longitudinal view partly in a vertical sec-
tion taken along the section line V—V in Figure 3 show-
ing the storm choke set in place in the casing ard in the
normal operating position to allow flow from the well.

Figure 6 is a transverse sectional view along the sec-
tion line VI—-VI in Figure 2 illustrating the apparatus for
setting the storm choke in place in the casing.

The storm choke cf this invention ordinarily is in-
stalled within the casing near the top of the well, for
example, at or slightly below the mud line. The instal-
lation near the top of the well is for convenience in the
installation of the storm choke in the well and to im-
prove its accessibility. Thus, the position cf the storm
choke near the top of the well is a matter of preference
only. The storm chcke is operative if set in place in the
well at any level above the upper production zone.

Referring to Figure 1, a dual zone well is illustrated
in which a surface casing 10 is suspended from a sur-
face casing support 12, The surface casing 10 extends
downwardly into the well to the desired depth and the
length of the surface casing is not determined by the
storm choke of this invention. A lower casing head 14
is supported on the upper surface of the surface casing
support 12, An intermediate casing 16 is suspended from
the lower head 14, and in the well illustrated in Figure 1
extends downwardly below the sorm choke indicated gen-
erally by reference numeral 18. The lower casing head
14 may be provided with any desired number of outlets
such as those indicated by reference numerals 20 and 22.

A preduction casing hanger 24 having a downwardly
tapered lower surface is supported on the outwardly flared
inner surface 26 at the upper end of the lower casing
head 14. A production casing 28 hangs from the produc-
tion casing hanger 24 down into the well. In the well
illustrated in Figure 1 of the drawings, the production
casing 28 extends through the upper production zons and
continues downwardly to the lower production zone.
Production casing 28 is perforated at 39 in the upper
producing zone and at 32 in the lower producing zone,
respectively.

An upper casing head 34 is mounted on the upwardly
tapered surface of the production casing hanger 24.
Supported in the upper end of the upper casing head 34
is a tubing hanger 36 provided with two vertical passages
through which two strings of tubing identified as upper
production tubing 38 and lower production tubing 40
extend. The tubing hanger 36 is provided with recesses
in the upper end for the reception of tubing slip locks
42 which are secured to the upper production tubing 38
and lower production tubing 40. Directly below each of
the recesses in the tubing hanger 36 are tubing slip seals
43. A tubing head cap 44 is secured to the upper casing
head 34. The outlets from the well head connections il-
lustrated in Figure 1 are connected to suitable piping and
valve arrangements, not shown, for control of the fluids
delivered from the well.

The upper production tubing 38 and lower production
tubing 40 extend downwardly below the lower surface of
the tubing hanger 36 through the production casing 28
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and are connected to the upper end of the storm choke
18. A tubing string 46 which communicates with the
lower production tube 40 through the storm choke 18
is suspended from the lower end of the storm choke 18
and extends downwardly within the production casing 28
to the lower production zone. A packer 48 of conven-
tional design equipped with a spring loaded cap 50 to
close its lower end is set in the usual manner in the
annular space 52 between the tubing string 46 and pro-
duction casing 28. The packer 48 is locuted batween the
upper and lower production zones to prevent flow from
one zone (o the other through the annular space 52.
Packer 48 is preferably positioned immediately above
the lower production zone as illustrated in Figure 1.
The tubing string 46 is provided with a perforated lower
end section 54,

Referring to Figure 2 of the drawings, the storm choke
consists of a storm choke body 56 having a pair of ver-
tical passages 53 and 68 extending Iongitudinally through
the storm choke from its upper end to its lower end.
Passages 58 and 60 are threaded at theic upper ends to
receive the lower ends of tubing 38 and tubing 40, re-
spectively, to deliver flow from each of the passages (o
the well head. The tubing string 46 is suspended from
the lower end of the storm choke 18 in a manner to per-
mit flow from the tubing string 46 into passage 60 and
thence into tubing 48. Passage 58 communicates at its
lower end with the annular space 52.

A tubular casing seal 62 of a flexible cil resistant ma-
terial, such as neoprens, is secured to the outer surface
of the body 56. Directly below the cusing seal 62 in
Figure 2 of the drawings is 1 slecve 64 udapted to slide
along the outer surface of the storm choke body 56. The
upper end of the sleeve 64 is tapered at 66 and cxtends
between the lower end of the seal 62 and the outer sur-
face of the storm choke body §86. The lower end of sleeve
64 rests on a helical spring 68 surrounding the storm choke
body 36 and supported in place by a spring retainer 70
secured to the lower end of the storm choke body 56.

A chamber 72, best shown in Figure 4, intersecting
passages 58 and 68 extends through the storm choke body
56. Referring to Figure 2, a valve plug 74 having porls
76 and 78 in alignment with the passages 55 and 60 re-
spectively is rotatably seated in the chamber 72. The
valve plug 74 is illustrated in Figure 2 in position with
ports 76 and 78 perpendicular to the passages 58 and 60
to prevent flow through the passages. Valve plug 74 is
held in positicn in chamber 72 by mcans of retaining rings
82 and 82, Leakage from either of the passages 58 or
69 berween the valve plug 74 and the wall of the chamber
72 is prevented by packing rings 84. Goar tecth are cut
on the outer surfuce of valve plug 74 1o form a pinion
gear 85 on the section of the valve pluy 74 between the
passuges 58 and 66.

As shown in Figure 3 of the drawings, a hydraulic
pressure tube 88 is connected to the upper end of the
storm choke 18. Referring to Figure 4, the hydraulic
pressurs tube 88 opens into a hydraulic cylinder 99 in
the upper end of the storm choke body 56. A hydraulic
piston 92 in the cylinder $0 is movable vertically in the
cylinder in response to the pressure of the hydraulic fluid
therein. A piston rod 94 connected to the lower surface
of the piston 92 extends downwardly throuzh an exten-
sion 96 of the cylinder 90 which opens at its lower end
into the annular space 52 between tubing string 46 and
production casing 28. A lower piston %8 is mounted on
the lower end of the piston rod 94. Pistons 92 and 98
and piston rod 94 move and function s a unit, Suitable
seals fo prevent leakage of hydraulic or well fluids are
provided between the pistons 92 and 98 and the walls
of the cylinder. The piston rod 84 is moved by the differ-
ence in the force exerted agzinst the piston 92 by the
hydraudic fuld in hydraulic cylinder 99 and the force ex-
erted against the piston 98 by the fluid in the annular
space 52.
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On the surface of the piston rod 94 is a rack gear 100,
the teeth of which are in engagement with the pinion
gcar 86 on the valve plug 74. Upon movement of the
piston rod 94, the rack gesr 104, through engagement
with pinion gear 86, will rotate the valve plug 74.

Apparatus for seiting the storm choke in the well is
illustrated in Figures 2 and 6 of the drawings. Referring
to Figure 6, a plurality of conduits 162 extends from the
passage 58 through the wall of the storm choke body 56.
A spring lock pin 104, slidably fitting in each of the
conduits £02, engages the inner surface of the sleeve 64
surrounding the storm choke body 56. The spring lock
pins 104 are prevented from moving inwardly by a
keeper 106 in the passage 58 and from moving outwardly
by a sloping shoulder 107 on the inner surface of
sleeve 64.

Referring to Figure 2, the keeper 106 has an upper
collar 168 and a lower collar 110 spaced therefrom to
form a groove 112 in which the inner ends of spring lock
pins 104 rest. Movement of the keeper 106 in the pas-
sage 58 during well completion is prevented by engage-
ment of the pins 104 with the collars 108 and 110.
Collars 108 and 10 are held in place on the keeper 106
by shear pins 114 and 116 respectively.

Apparatus for initiating a signal causing automatic
operation of the storm choke of this invention is shown
diagrammatically in Figure 1 of the drawings. In the
apparatus illustrated, pressure tubing 88 extends upward-
ly from the hydraulic cylinder 90 to the well head and
passes outwardly through a side outlet 120 on the upper
casing head 34. A line 122 connects the pressure tubing
88 with a vessel 124 suitable for storing a hydraulic fluid
under pressure. A line 126 from the top of the storage
vessel 124 is connected with a solenocid-operated three-
way valve 128. One of the ports of valve 128 is con-
nected through a line 130 with a cylinder 132 of a gas
under pressure. Another port of valve 128 is vented
to the atmosphere through a line 134. In the particular
control apparatus illustrated in Figure 1, the storm choke
is made to operate as a result of temperatures at the well
head above a predetermined limit. A thermostat 136
is adapted to close a circuit through lead lines 138 and
140 to a suitable source of electric current, not shown,
for operation of the valve.

In the completion of the well, production casing 28 is
run to the bottom of the well and perforated. The packer
48 is then set in the casing, preferably just above the
lower perforations by conventional procedures. The tub-
ing string 46, storm choke 18, upper production tubing
38 and lower production tubing 40 are assembled as il-
lustrated in Figure 1 and lowered into the well until the
perforated lower end section 54 of the tubing string 46
is directly above cap 50 of the packer 48. The cap 50
is closed at this stage of the operation. The well head
connections are assembled as shown with the exception
that the tubing slip locks 42 are replaced with slick joints.

Production from the upper production zone is com-
menced by conventional circulation procedures. After
the flow from the upper production zone has been es-
tablished, the assembly is lowered until the perforated
fower end section 52 of the tubing string 46 has opened
cap 50 and is below the packer 48 to receive flow from
the lower production zone. The slick joints are then
removed and replaced with the tubing slip locks 42 which
are secured to tubings 38 and 40 to support the tubing
string and storm choke assembly.

The casing scal 62 is set against the casing 28 by re-
moving keeper 106 with a fishing tool. The keeper 106
may bc cither lifted from its position illustrated in Fig-
ure 2 or pushed down into the well. When a sufficiently
great force is exerted on the keeper 106, onc of the shear
pins 114 or 116 is broken to free the corresponding
collar 108 or 110 and permit movement of the keeper
106. The spring lock pins 104 are then forced inwardly
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into conduits 102 by the shoulder 107 as the sleeve 64
is pushed upwardly by spring 68. Upward movement of
the sleeve 64 between the casing seal 62 and the storm
choke body 56 forces the seal against the casing to pre-
vent flow of well fluids between the storm choke and the
casing. Production from the lower production zone is
then established by conventional swabbing procedures.

During normal operation of the well, the pressure on
the hydraulic fluid in the upper end of the hydraulic cylin-
der 90 is sufficient to overcome the force exerted by the
fluids from the upper production zone against the piston
98. Hence, the piston rod 94 is moved to the lower po-
sition illustrated in Figure 5. At this position, the valve
plug 74 is rotated to a position at which the ports 76 and
78 communicate with passages 58 and 60, respectively.

When the temperature at the well head exceeds the
predetermined maximum, the thermostat 136 closes the
circuit to the solenoid valve 128 to operate that valve
and place lines 126 and 134 in communication. The
pressure on the hydraulic fluid is relieved and the pres-
sure exerted by the annulus production fluids moves pis-
ton 98 upward to the position shown in Figure 4. At
this position, the ports 76 and 78 in valve plug 74 are in
the position illustrated in Figure 2 of the drawings to
prevent flow through passages 58 and 60.

After the hazardous condition has been corrected, pro-
duction from the well can again be established by merely
restoring the pressure on the hydraulic fluid to move the
piston rod 94 to the lower position ijllustrated in Figure
5. The downward movement of the piston rod 94 actu-
ates valve plug 74 through the gears 100 and 86 to place
the ports 76 and 78 in communication with the passages
58 and 60.

The storm choke of this invention has been illustrated
and described in combination with conventional fittings at
the well head. It will be appreciated that the storm
choke can be used with other well head apparatus pro-
viding suitable outlets and apparatus for the control and
distribution of the production of the well, and allowing
completion of the well. Other apparatus and circuits
for actuating the storm choke can be employed. For
example, the piston rod can be connected by mechanical
linkage to control apparatus and circuits for moving the
piston to actuate the valve.

The storm choke has been illustrated in an embodiment
suitable for use in dual zone wells. Jf used in a well pro-
ducing from a single zone, it is necessary only to have a
single passage through the storm choke body. In addi-
tion, in a single zone well a tubing string in addition
to casing below the storm choke is not necessary, but
may be desirable for reasons entirely separate from the
use of the storm choke.

I claim:

1. A storm choke adapted for arrangement in a casing
of a well comprising a storm choke body having a passage
extending longitudinally therethrough a packer engaging
the storm choke body and the casing to prevent flow
around the outer surface of the storm choke body, a
rotatable valve in the passage having a port therethrough
positioned to communicate with the passage during normal
operation of the well, a pinion gear on the valve, a
cylinder in the body open to the well fluids below the
storm choke body, a piston movable in the cylinder, a
rack gear on the piston in position to engage the gear
on the valve, a hydraulic fluid pressure line extending from
the upper end of the cylinder to the surface at the upper
end of the well, a source of hydraulic fluid under pressure
connected with the fluid pressure line, and means for re-
lease of the pressure on the hydraulic fluid in response
to hazardous conditions whereby the piston moves up-
wardly in the cylinder and rotates the valve to move
the port out of communication with the passage.

2. A storm choke adapted for arrangement in the casing
of a dual zone well comprising 2 storm choke body,
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a pair of longitudinal passages through the body, a tubing
connected to the upper end of the storm choke body at
each of the passages and oxtending to the well head
for separate delivery of production from each of the two
passages to the well head, a valve plug rotatably mounted
in the body and extending across each of the passages,
said valve plug having a port normally communicating
with each of the passages to permit flow therethrough
when the well is operating, a packer in the well separating
the upper and lower producing zones, a tubing string
extending downwardly from one of the passages through
the casing to a position below the packer, a cylinder in
the body apen at its lower end to the annular space be-
tween the casing and the tubing string, a piston movable
in the cylinder, means for supply a fluid under pressure
into the cylinder above the piston, gear means connecting
the piston and the valve plug whereby movement of the
piston in response to change in the relative magnitudes
of the forces on the ends of the piston rotates the valve
plug from the open position to close the passages.

3. A storm choke adapted for arrangement within the
casing of a dual zone well comprising a storm choke body,
& paiv of passages extending longitudinally through the
storm choke body from its upper to its lower end, a tubing
connected at the upper end to each of the passages ex-
tending to the well head for separate delivery of fluids
passing through the two passages, a tubing string extending
from the lower end of one of the passages downwardly
within the casing into the well and communicating with
the lower production zone, the outer surface of the
tubing string being spaced from the inner surface of the
casing to form an annular space therebetween, a rotatable
valve plug in each of the passages, said valve plug having
a port therethrough communicating with the passage
during normal operation of the well to allow fiow through
the passage, a packer between the upper and lower
production zones engaging the tubing and casing to pre-
vent flow between the two zones, a cylinder in the storm
choke body open at its Jower end to the annular space
between the casing and the tubing, a piston movable in
the cylinder, the lower end of said piston being exposed
to the fluid in the annular space between the casing
and tubing string, means for supplying a hydraulic fluid
under pressure into the cylinder above the piston to hold
the piston in a lower position at which the valve is open,
a gear train connecting the piston with the valve, and
means for releasing the pressure on the hydraulic fluid
whereby the piston moves upwardly to close the valves.

4. Apparatus for a dual zone well comprising a casing
extending from the well head to the lower production
zone having perforations in the casing at the upper and
lower production zones, a packer positioned within the
casing between the upper and lower production zones,
a storm choke within the casing near the upper end
thereof engaging the inner walls of the casing to prevent
flow between the storm choke and the casing, said storm
choke comprising a body having a first passage and a
second passage extending longitudinally therethrough
from the lower to the upper end of the body, a tubing
string secured to the lower end of the body and extending
from the second passage below the packer, a casing head
at the well head, a tubing hanger supported by the casing
head, a first tubing extending upwardly from the first
passage in the storm choke body through a first passage
in the tubing hanger, a second tubing extending upwardly
from the second passage in the storm choke body through
a second passage in the tubing hanger, slip locks sup-
porting the first and second tubings in the tubing hanger,
a valve chamber extending transversely of the storm choke
body intersecting the first passage and the second passage,
a valve plug rotatable in the valve chamber, a first port
and a second port in the valve plug in alignment with
the first passage and the second passage respectively, said
valve ports communicating with the respective passages
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during normal operation of the well, a cylinder extending
vertically through the storm choke body, a piston slid-
ably mounted in the cylinder, said piston being exposed
to well fluids at its lower end, a rack gear extending
vertically along the surface of the piston, a pinion gear
on the valve plug engaging the rack gear, a pressure line
opening into the cylinder above the piston for supplying
hydraulic fluid under pressure, means for maintaining the
hydraulic fluid under pressure whereby the piston is held
at a lower position in the cylinder and means for re-
leasing the pressure on the hydraulic fluid whereby the
piston moves upward in the cylinder and rotates the plug
valve through the gears to shut off the well.

5. A storm choke adapted for arrangement within
the casing of a well comprising a storm choke body, pack-
ing means engaging the storm choke body and the inner
surface of the casing to prevent flow of well fluids there-
between, a passage extending through the storm choke
body from its upper end to its lower end to allow flow
of well fluids therethrough, a valve plug rotatably mounted
in the body extending across the cylinder, said valve
plug having a port extending therethrough in alignment
and communicating with the passage during normal opera-
tion of the well to allow flow of well fluids through the
passage in the storm choke body, a cylinder in the storm
choke body, said cylinder having a first opening at one
end for admission of well fluids, a hydraulic fluid pres-
sure Jine opening into the cylinder at the end opposite
said first opening, a piston in the cylinder exposed at one
end to well fluids and at the other end to the hydraulic
fluid, means linking the piston and valve plug adapted
to rotate the valve upon movement of the piston, a source
of hydraulic fluid under pressure connected to the hy-
draulic fluid pressure line, and means for changing the
pressure on the hydraulic fluid whereby the piston moves
in response to the change in the relative pressures on
its ends to rotate the valve and thereby move the port
therein out of communication with the passage in the
storm choke body to shut down the well.

6. A storm choke adapted for arrangement in a well
having a casing and a tubing string extending dewnwardly
in the casing comprising a storm choke body in the tubing
string having a passage extending longitudinally there-
through to permit flow through the tubing string, a valve
plug rotatably mounted in the storm choke body and ex-
tending across the passage, said valve plug having a port
therein positioned to communicate with the passage and
allow flow therethrough during normal operation of the
well, a packer below the storm choke body engaging
the casing and tubing string, a cylinder in the storm
choke body, an actuating fluid pressure line opening mto
the cylinder at one end, said cylinder having = passagz
communicating with the well fluids at the end opposite
the actuating fluid pressure line, a piston slidable in the
cylinder, said piston having one end exposed to the actust-
ing fluid and the other end exposed to the well fluids,
means linking the piston and valve plug adapted to
rotate the valve plug upon mocvement of the piston in
the cylinder, a source of actuating finid connected to the
pressure line, and means for changing the pressure on
the actuating fluid and thereby changing the relative pres-
sure on the end of the piston whereby the piston moves
in the cylinder to rotate the valve plug and shut down
the well.

7. Apparatus for a dual-zone well comprising a casing
extending from the well head to the lower production
zone having perforations in the casing at the upper and
lower production zones, a packer positioned within the
casing between the upper and lower production zones,
a storm choke within the casing near the upper end
thereof engaging the inner walls of the casing to prevent
flow between the storm choke and the casing, said storm
choke comprising a body having a first passage and a
second passage extending longitudinally therethrough
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from the lower to the upper end of the body, a tubing
string secured to the lower end of the body and extend-
ing from the second passage below the packer, a first tub-
ing extending upwardly from the first passage in the storm
choke body 1o the well head, a second tubing extending
upwardly from the second passage in the storm choke
body to the well head, a valve chamber extending trans-
versely of the storm choke body intersecting the first
passage and the second passage, a valve plug rotatable
in the valve chamber, a first port and a second port in
the valve plug in alignment with the first passage and the
second passage respectively, said valve ports communicat-
ing with the respective passages during normal operation
of the well, a cylinder extending verlically through the
storm choke body, a piston slidably mounted in the
cylinder, said piston being exposed to well fluids at
its lower end, a rack gear extending vertically along
the surface of the piston, a pinion gear on the valve
plug engaging the rack gear, a pressure line opening
into the cylinder above the piston for supplying hydraulic
{luid under pressure, means for maintaining the hydraulic
fiuid under pressure whereby the piston is held at a
iower position in the cylinder and means for releasing
the pressure on the hydraulic fluid whereby the piston
moves upward in the cylinder and rotates the plug valve
through the gears to shut off the well.

8. A storm choke adapted for arrangement within the
casing of a dual-zone well comprising a tubing string
cxtending downwardly within the casing below the level
of the upper producing zone, a packer engaging the tub-
ing string and the casing of the well below the level of
the upper producing zone to prevent flow between the
two producing zomes, a storm choke body in the tub-
ing string, packing means extending from the outer
surface of the storm choke body to prevent flow be-
tween the storm choke body and the casing, said storm
choke bedy having a first and a second passage there-
through, the tubing string being connected at the lower
end of a passage to extend down below the packer to the
lower producing zone and at the upper end of a passage
te extend upwardiy to the well head, a rotatable valve
plug positioned in the chamber to extend across the first
and second passage, said valve plug having a first port
and a second port communicating with the first passage
and second passage respectively to allow flow there-
through during normal operation of the well, a pinion
gear on said valve plug, a cylinder in the storm choke
body, a piston slidable in the cylinder, an actuating fluid
supply line opening into the cylinder at one end, an open-
ing from the end of the cylinder opposite the actuating
fluid supply line to the well fluids below the storm choke
body, a rack gear on said piston engaging the pinion
gear on the rotatable valve plug, and means for chang-
ing the pressure on the actuating fluid whereby the rela-
tive pressures con the cnds of the piston are changed to
move the piston in the cylinder and thereby rotate the
valve plug to shut down the well.

9. A storm choke adapted for arrangement within the
casing of a dual-zone well comprising a storm choke
bedy, packing means extending from the outer surface
of the storm choke body to the inner surface of the cas-
ing to prevent flow of well fluids therebetween, a pair of
rassazes oxtending from the upper to the lower end of
the storm choke body, a tubing string connected at the

5 lower end of one of the passages extending downwardly

in the casing to below the level of the upper zone of the
well, a packer between the lower and the upper zone of
the well engaging the tubing string and casing to prevent
ilow from the upper zone into the tubing string, a ro-
tatable valve plug in each of the passages in the storm
choke body having a pinion gear thereon, a port in each
of the valve plugs communicating with the passages
through the storm choke body during normal opera-
tion of the well to allow flow of fluids therethrough, a
cylinder in the storm choke body, a piston slidable in the
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