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WELL VALVE APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to the ?eld of well valve appa» 
ratus and more particularly to valves for controlling 
?ow through an opening formed through a well packer. 
Many wells, primarily in California or offshore Calia 

fornia, have had to be pumped to recover the liquid 
well ?uids even though some well gases were also pro 
vided by the producing formation of the well. While 
these gases were produced by the formation in insuffi 
cient quantities and pressure to force or ?ow the well 
liquids to the surface, the produced gases were present 
in sufficient quantities to hinder and interrupt pumping 
operations by effecting pump cavitation or a form of 
vapor lock in piston pumps to interrupt production of 
the well liquids. 

SUMMARY OF THE INVENTION 

This invention relates to a new and improved well 
valve apparatus. 
A remote controlled fail-safe full opening ballatype 

valve for mounting with a well packer in the well annu 
lus between the production tubing and well casing for 
controlling ?ow of well gases through an opening in the 
packer to the surface through the well annulus. The 
valve provides a straight through ?ow path for the well 
gases when control ?uid pressure supplied to the valve 
through a separate control ?uid conduit is increased. 
The valve body is formed or shaped to be operably dis 
posed on the packer between a closely spaced produc 
tion tubing and well casing. 
An object ofthe present invention is to provide a new 

and improved well valve apparatus. 
A further object of the present invention is to provide 

a new and improved well valve apparatus for control 
ling flow of well ?uids through a well packer. 
Yet another object of the present invention is to pro 

vide a new and improved well apparatus of unique 
shape to enable the valve apparatus to be operably dis 
posed between a closely spaced production tubing and 
well casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a side view, partially in section, illustrating 
the well valve apparatus of the present invention opera 
bly disposed at a subsurface location in a well; 
FIG. 2 is a side view, partially in section, of the well 

valve apparatus of the present invention; 
FIG. 3 is a view taken along line 3—3 of FIG. 2; and 
FIG. 4 is a side view illustrating in greater detail the 

relationship of the ball-type closure member and the 
engaging pivot pins. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The valve apparatus of the present invention, gener» 
ally designated A in the FIGS.. is illustrated in FIG. ] 
operably positioned in a well W below the ground sur— 
face G. The valve apparatus A is mounted on a packer 
P which effects a ?uid tight annular seal between the 
well casing C and the well or production tubing T for 
directing ?ow of well ?uids through the opening or 
bore of the production tubing T to the surface G in the 
usual manner. The casing C is provided with a plurality 
of perforations or openings O below the annular seal 
effected by the packer P for enabling ?ow of well ?uids 
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2 
from the producing formation F into the casing C in the 
well known manner. 

In the normal and known practice, the produced well 
?uids either ?ow or are pumped through the produc 
tion tubing T to the well head valve manifold system or 
Christmas tree X at the surface G where they are di 
rected through a ?ow line F to a desired location (not 
illustrated) for storage or processing. A valve, indi 
cated at F-l, may be mounted in the ?ow line F or a 
master valve (not illustrated) may be used to shut-in 
the well W of the surface G when desired. The Chris 
tmas tree X also provides a valve, designated at C-A 
for shutting-in the well casing C when desired. The 
Christmas tree X also serves to provide a ?ow blocking 
seal between the well casing C and the production tub 
ing T at the surface in the usual manner. 
The producing formation F of some wells W produce 

quantities of both well gases and well liquids, but the 
formation pressure is insufficient to ?ow the well liq 
uids and gases to the surface G. To move or ?ow the 
well liquids from the producing formation F through 
the production tubing T in the flow line F a suitable 
pump means (not illustrated) is employed. If not iso 
lated from the pump means the well gases from the for 
mation F within the well casing C eventually interfere 
with the liquid pumping operations in some manner de 
pending upon the type of pump means used. Some ex 
amples of such interference may be pump cavitation, 
loss of pump suction, or a form of gas or vapor lock, but 
such examples should be considered as typical and not 
inclusive. 
As illustrated in FIG. 1, the valve apparatus A is pref 

erably mounted directly with the packer P for control 
ling ?ow of well ?uids through an opening P-l of the 
packer P. When the valve apparatus A is in the open 
position well gases from the producing formation F 
?ow through the opening P-l into the well annulus be 
tween the produetion tubing T in the well casing C 
above the packer P and from the well W through the 
valve indicated at (‘-1. To assist in directing the pro 
duced well gases through the opening P-I, the lower 
end of the production tubing T may be closed and a 
number of openings 0 formed through the wall of the 
production tubing T. Also, a shield means S sealed to 
production tubing below the opening Q and preferably 
extending upwardly to a location above the opening 0 
may be employed adjacaent the plurality of openings Q 
for directing the ?ow of well gases and liquids to a loca 
tion above the openings Q. The lighter well gases will 
of course continue upwardly through the opening P-l 
while the heavier well liquids will ?ow downwardly by 
gravity inside the shield means S towards the plurality 
of openings 0 into the production tubing T for move 
ment to the surface G. As will be set forth in greater de 
tail hereinafter, the valve apparatus A is remotely con 
trolled from the surface using a control line L which is 
connected at a lower end L-l to the valve apparatus A 
and which extends upwardly in the well annulus 
through the Christmas tree X for connection at an 
upper end I---2 to a control means, designated M, at the 
surface G. 
As illustrated in greater detail in FIG. 2, the valve ap 

paratus A of the present invention includes a valve 
body or housing, generally designated 10, having a 
straight through ?uid ?ow passage or bore 12 formed 
therethrough. The housing 10 is preferably mounted 
directly with the packer P with the bore T2 of the housa 
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ing 10 in ?ow communication with the opening P—l of 
the packer P but of course could be spaced from the 
packer P. The valve apparatus A further includes a 
movable valve closure element or member 14 disposed 
in the bore 12 and means, generally designated 16, op 
erable with the valve closure member 14 for effecting 
movement of the valve closure member 14 to and from 
an open position for enabling flow of ?uids through the 
bore 12 and a closed position for blocking flow of well 
?uids through the bore 12. 
The valve body 10 is disposed in the well annulus 

above the packer and between the well casing C and 
the production tubing T‘ The valve body 10 is a sub 
stantially tubular unit having enlarged portion shaped 
or formed to fit in a minimum concentric spacing be 
tween the casing C and the production tubing T. For 
ease of assembly the tubular valve body 10 is preferably 
formed by an upper sleeve 20 and a lower sleeve 22 
which are secured together by suitable means, such as 
threaded engagement at 23. Suitable anti-rotation pins 
(not illustrated) may be provided to prevent inadven 
tent disengagement of the sleeves 20 and 22. ln the il 
lustrated embodiment the lower sleeve 22 is provided 
with threads 22a adjacent the lower end thereof to 
threadedly engage in the opening P—] of the packer P 
for securing the valve body 10 to the packer P with the 
bore 12 of the valve body 10 in flow communication 
with the opening P-l of the packer P (FIG. 1). 
The sleeve member 20 forms an enlarged outer por 

tion 200 of the valve body 10 intermediate the ends 
thereof which is arranged to receive and secure to the 
valve body 10 the lower end L—] of the control line L. 
in the preferred embodiment, the enlarged portion 20a 
is formed by a cylindrical tubing section mounted in ec 
centric relationship to the bore 12 defining remainder 
of the sleeve 20 and having opposite sides thereof re 
moved by milling or any other suitable process in order 
that the enlarged portion 200 provides an exterior 
shape to fit between the closely spaced production tub~ 
ing T in the well conduit C. As best illustrated in H0. 
3 the outer circular surface 20b of the eccentric 
mounted cylinder forming the enlarged portion 200 is 
machined or shaped on opposite sides to provide paral 
lel ?at surfaces 20c and 20d. In addition, the ?at sur 
faces 20cv and 20d may be further formed or machined 
by tapering surfaces 20s and 20f, respectively, to pro 
vide additional clearance between the production tub 
ing T and the well casing C to prevent snagging on the 
well casing C as the valve apparatus A is lowered in the 
well W during installation. The enlarged portion 200 
serves to enable the remainder of the valve body 10 to 
be made of thinner or lighter wall thickness and thus a 
more compact valve body 10 is provided. Not only does 
enlarged portion 200 enable the providing of a greater 
flow area through the bore 12, but by properly shaping 
or forming the enlarged portion 20a to fit closely be 
tween the production tubing T in the well casing C the 
necessity to run oversized casing C for a desired size of 
production tubing T is minimized. For instance, using 
the valve apparatus A of the present invention, it is pos 
sible to produce through 2% inch tubing T in a 5 inch 
casing C. 
The valve body 10 further includes a pair of spaced 

sealing rings 24 and 26 which are located above and 
below the split valve closure mounting member 28 sur 
rounding the valve element 14. The seal rings 24 and 
26 and the split member 28 are secured in the bore 12 
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4 
of the valve body 10 against downward movement by 
an upward extension 220 of the sleeve 22 engaging the 
lower annular shoulder 26a of the lower seal ring 26. 
The sleeve 20 is provided with a downwardly facing an 
nular shoulder 20g which engages an upper annular 
shoulder 24a of the sealing ring 24 to block upward 
movement of the seal rings 24 and 26 and the split 
member 28 in the bore 12. 
The valve closure member or element 14 is prefera 

bly a substantially ball or spherical shaped element hav 
ing a full opening ?ow port 140 formed therethrough. 
The ball 14 is rotatable between a first or upper closed 
position with the opening 14a disposed traverse to the 
bore 12 and a second or lower opened position with the 
?ow port 14a in aligned communication with the bore 
12 (FIG. 2) for enabling flow of fluid through the bore 
12. The ball 14 includes a pair of parallel surfaces or 
?ats 14b formed on opposite sides of the ball 14 with 
the ?ats 14b substantially parallel to the longitudinal 
axis of the ?ow port 14a. Extending across the ?ats 14b 
in diagonal or spaced relationship with the axis of the 
?ow port 14a is a connecting slot or recess 14c. The 
ball 14 is located adjacent the split cage member 28a 
in order that inwardly projecting aligned pivot pins 280 
which are located in eccentric relationship with the ball 
14 extend within the recesses or grooves 140 of the ball 
for effecting pivoting or rotational movement of the 
ball 14 when the ball 14 is moved longitudinally 
through the bore 12 from the upper or closed position 
to the lower or open position. For a more detailed de 
scription and illustration of the rotation of the ball 14, 
reference is hereby made to US‘ Pat. No, 3,762.471 
and especially to FIGS. l0—l5 thereof and which dis 
closure is incorporated herein by reference thereto. 
The means, commonly designated l6, for effecting 

operating movement of the ball 14 includes spaced 
upper and lower operator sleeves 30 and 32, respec 
tively and the cage sleeve 28. The upper operator 
sleeve 30 carries or mounts a seat ring 31 adjacent the 
ball 14 for effecting an annular ?uid tight seal with the 
ball 14. The annular seat ring 31 forms an arcuate seal~ 
ing surface 310 which sealingly engages the spherical 
surface 14d of the ball 14 for effecting the seal therebe 
tween. The lower sleeve 32 mounts a seat ring 33 hav 
ing an arcuate 33a engaging the spherical surface l4d 
of the ball 14 for effecting a ?uid tight seal with the 
ball. The seals 31 and 33 cooperate with the ball 14 in 
the closed position to block leakage or flow of ?uid 
through the bore 12. The sleeves 30 and 32 are longitu 
dinally movable in the bore 12 between the first or 
upper valve closing position and the second or lower 
valve opening position (FIG. 2). 
The lower sleeve 32 is provided with a downwardly 

facing annular shoulder 320 which engages a spring 
means 34. The spring means 34 is disposed in annular 
chamber formed between the sleeve 32 in the upward 
extension 22a of the lower housing sleeve 22. The 
spring means 34 engages an upwardly facing annular 
shoulder 22b of the lower housing sleeve 22 for ?xedly 
mounting the spring means 34 with the housing 10. The 
spring means 34 thus serves to provide a means for 
urging the sleeve 32 to the upper position for effecting 
closing rotation of the ball l4 about the pivot pins 28a. 
The lower seal ring 26 carries a pair of O—rings 36 and 

38 for blocking leakage of ?uid between the sealing 
ring 26 and the housing sleeve 20 and the sliding sleeve 
32. The downwardly facing annular space on the sleeve 
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32 between the seal with the sleeve 32 effected by the 
O-ring 38 and the seat ring 33 with the ball 14 provides 
a pressure responsive surface for urging the sleeve 32 
upwardly in response to well pressure in the bore 12 
below the ball 14 and providing means for urging the 
ball 14 to the closed position. 
The upper seal ring 24 carries a pair of spaced 0 

rings 40 and 42 for effecting spaced annular ?uid tight 
seals with the tubular member 20. The seal ring 24 also 
mounts a second pair of spaced O-rings 44 and 46 for 
effecting sliding annular fluid passage blocking seals 
between the seal ring 24 and the sliding upper operator 
sleeve 30. 
The fixed upper locking ring 24 forms a downwardly 

facing annular shoulder 24!: between the seals effected 
by the O-rings 44 and 46 with the upper operator sleeve 
30. The movable sleeve 30 provides or forms an up 
wardly facing annular shoulder 30a which engages the 
downwardly facing shoulder 24b for providing an upper 
movement limit stop for the sleeve 30, the ball 14 and 
the lower sleeve 32 when they move to the upper posi 
tion. The seal ring 24 and the longitudinally movable 
upper operator sleeve 30 also de?ne an annular expan 
sible chamber 50 between the seal effected by the O~ 
rings 44 and 46. Fluid pressure communicated or intro 
duced into the chamber 50 will urge on the pressure re‘ 
sponsive surface 300 of the upper operator sleeve 30 
for moving the upper sleeve 30, the ball 14 and the op 
erator sleeve 32 to the lower position for effecting 
opening rotation of the ball 14. The fluid pressure in 
the chamber 50 moves the ball 14 to the open position 
when the ?uid pressure in the chamber 50 overcomes 
well pressure on sleeve 32, the spring means 34 and a 
spring means 52 mounted above the sealing ring 24. 
The spring means 52 is mounted at its lower end with 
an upwardly facing annular shoulder 20h of the sleeve 
20 while the upper end engages a downwardly facing 
annular shoulder 56a of a spring retainer 56 which is 
secured to the upper operator sleeve 30 by suitable 
means. such as threaded engagement at 57. The spring 
means 52 thus serves to move the upper operator 
sleeve 30 to the upper position when the pressure in the 
expansible chamber 50 is reduced and enables the 
lower spring means 34 and the well pressure to move 
the lower operator sleeve 32 upwardly for effecting 
closing rotation of the ball 14. 
The upper sealing ring 24 includes a ?ow port 240 

formed therethrough for communicating the expansi— 
ble chamber 50 with a control fluid passage 60 formed 
in the clearance enabling shaped enlarged portion 20a 
of the sleeve 20. The control ?uid passage 60 is pro 
vided with threads 60a for theadedly engaging the 
lower end L—l of the control ?uid conduit L and plac 
ing the control ?uid conduit L and the control ?uid 
passage 60 in communication. The control ?uid con‘ 
duit 60 is provided with a downwardly extending por 
tion 6017 which extends downwardly to a location oppo 
site the ?ow port 24c of the upper sealing ring 24. As 
illustrated in both FIGS. 2 and 3, an annular recess 20j 
is formed in the tubular member 20 adjacent the exte 
rior of ?ow port 240 of the upper sealing ring 24. To 
provide communication between the vertical passage 
60b and the annular recess 20j a horizontal port 606 is 
drilled or formed at an angle in the shaped enlarged 
portion 20a for communicating therebetween. Suitable 
means. such as threaded plug 6] is subsequently in» 
stalled to enclose or seal the control ?uid passage 60 
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6 
from the well annulus. With this arrangement, increas 
ing the pressure of the ?uid in the conduit L at the sur 
face will also increase the pressure of the fluid in the 
chamber 50 for effecting opening rotation of the ball 
14 for enabling ?ow through the bore 12. Decreasing 
the pressure in the conduit L at the surface G reduces 
the pressure in the chamber 50 and enables the spring 
means 34 and well pressure to effect closure of the ball 
14. The valve apparatus A is therefore fail-safe in that 
loss of control ?uid pressure in the conduit L enables 
the valve to close and shut-in the well W at the subsur 
face location. 
The upper end of the control ?uid conduit L is sche 

matically illustrated connected to a control fluid unit or 
means M for providing the control ?uid pressure signal 
into the expansible chamber 50 for effecting opening 
rotation of the valve. Such control units are well known 
in the art and may be either manually operated or may 
be automatically responsive to certain well conditions 
for shutting-in the well. For a more complete descrip 
tion of such a control unit means M reference is made 
to U.S. Pat. No. 3,035,808 to Knox and No. 2.998.070 
to Tamplen, et al. for more complete disclosure of such 
automatic control means which is by reference incor 
porated hereinv 

OPERATION 

When it is desired to complete the well W using the 
valve apparatus A of the present invention, the valve 
apparatus A is secured to the packer P using threads 
22a prior to connecting the packer P with the produc» 
tion tubing T. The lower end L-l of the control ?uid 
conduit L is then connected to the enlarged portion 
200 of the sleeve 20 by threaded engagement at 600 of 
the control ?uid passage 60. The production tubing T, 
the packer P and the valve apparatus A are then low 
ered down into the well W through the casing C to the 
desired subsurface operating location and the packer is 
set in the usual manner. 

All other operations and procedures necessary to 
complete the well W are then accomplished including 
sealing about the control ?uid conduit L where it ex 
tends through the Christmas tree X at the surface G 
and connecting the upper end L42 of the control ?uid 
conduit L with the control ?uid pressure means M. 
When it is desired to produce from the well W the con 
trol ?uid pressure in the conduit L is increased by the 
use of the control ?uid pressure means M. This in 
crease pressure is communicated from the control ?uid 
conduit L through the ?ow passage 60 into the expansi 
ble chamber 50 for urging the operator sleeves 30 and 
32 to move downwardly and rotate open the ball 14. 
Gases from the formation 0 within the well casing C 
are then enabled to ?ow through the opening P-l of 
the packer P and through the bore 12 into the well an 
nulus above the packer P and from the well casing C 
through the valve indicated at C-1. With the ball 14 in 
the open position pumping of the produced liquids 
through the production tubing T may then be accom‘ 
plished without the hazard of the well gases hindering 
the usual pumping operations. 
When it becomes desirable to shut~in the well at the 

subsurface location-either manually or automatically 
the control ?uid pressure signal introduced into the 
control ?uid conduit L at the surface by the control 
unit means M is reduced and the control ?uid conduit 
L is vented to enable the spring means 34 to rotate the 
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ball 14 to the closed position for shutting<in the well. 
The shape of the enlarged portion 20a of the valve 

body 10 enabling the close fitting relationship between 
the production tubing T and the casing C is signi?cant 
in that it prevents snagging of the control ?uid conduit 
or the valve apparatus A when the packer P and the 
valve apparatus is being run in or removed from the 
well W and that it requires the providing of only a mini 
mum clearance between the production tubing and the 
well casing C for the valve A. The enlarged portion 20a 
also enables an overall thinner wall thickness for the 
valve A and thereby reducing the external dimensions 
of the valve and enhancing the clearance. The enlarged 
portion serves also for protectively and securely con 
necting with lower end L4 of the control fluid conduit 
L to minimize control ?uid leaks and enable reliable 
remote control operation of the valve apparatus A from 
a control signal provided by the control ?uid pressure 
means M at the surface G. 
The foregoing disclosure and description of the in 

vention are illustrative and explanatory thereof, and 
various changes in the size, shape and materials as well 
as in the details of the illustrated construction may be 
made without departing from the spirit of the inven 
tion. 

I claim: 
1. Flow control apparatus for use at a subsurface lo 

cation in a well producing gases in sufficient quantities 
to hinder pumping of the well liquids to the surface by 
providing a separate valve controlled ?ow path to the 
surface for the well gases, including: 

a packer adapted for securing with a well tubing for 
effecting an annular ?uid tight seal between a well 
casing and the well tubing and having a central ?ow 
passage formed through the packer communicating 
with the well tubing for enabling ?ow of the well 
liquids through said packer, said packer having a 
second opening formed therethrough spaced from 
and parallel to said central ?ow passage for en 
abling ?ow from below the packer to the surface 
through said well casing, said second opening being 
of smaller ?ow area than said central ?ow opening 
and disposed outwardly of said central ?ow pas 
sage; 

valve means including a substantially tubular valve 
body having a longitudinal bore formed there— 
through and connected with said packer to be posi‘ 
tioned parallel to the well tubing between the well 
tubing and the well casing with said bore in ?ow 
communication with said second opening of said 
packer and having a movable valve closure mem 
ber disposed in said bore for movement to and 
from an open position for enabling flow through 
said second opening ofsaid packer and a closed po 
sition for blocking flow through said second open 
ing of said packer, said valve means including 
means for urging said valve closure member to the 
closed position with said valve closure member 
movable to the open position to enable ?ow re 
sponsive to a control signal communicated to the 
valve from the surface exteriorly of the well tubing; 
and 

said tubular valve body having an enlarged eccentric 
outer portion shaped for positioning in close ?tting 
relationship between the well casing and the well 
tubing for forming an upwardly facing connection 
for receiving the control signal from the surface 
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and enabling use of a more compact tubular valve 
body for positioning in the well between the well 
casing and well tubing. 

2. The apparatus as set forth in claim 1, including: 
means for urging said valve closure member to the 

closed position, said control signal overcoming said 
means for urging to move said valve closure mem 
ber to the open position. 

3. The apparatus as set forth in claim 2, wherein: 
said means for urging including well ?uid pressure. 
4. The apparatus as set forth in claim 2, wherein: 
said means for urging incuding spring means 
mounted with said valve body for urging said valve 
closure member to the closed position. 

5. The apparatus as set forth in claim 2, including: 
a control ?uid conduit connected at one end with 

said enlarged portion valve body and connected at 
the other end to a means for providing a controlled 
source of ?uid pressure at the surface, the ?uid 
pressure in said control ?uid conduit communi 
cated to said valve for overcoming said means for 
urging to move said valve closure member to the 
open position. 

6. The apparatus as set forth in claim 5, wherein: 
said means for providing a controlled source of ?uid 
pressure is manually operable to enable closing of 
said valve closure member. 

7. The apparatus as set forth in claim 5, including: 
said means for providing a controlled source of ?uid 

pressure pressure is automatically operable to en~ 
able closing of said valve closure member. 

8. A valve apparatus for use with a packer mounted 
with a well tubing at a subsurface location in a well to 
control ?ow of well ?uids through a vent opening 
formed through the packer including: 

a tubular valve body adapted for mounting with the 
packer in the well annulus above the packer be 
tween the well tubing and a well casing, said valve 
body having a longitudinal bore extending there 
through in ?ow communication with the vent open 
ing of the packer; 

a valve closure member mounted with said valve 
body for movement to and from an open position 
for enabling ?ow of well ?uids through said bore 
and the vent opening of the packer and a closed po 
sition for blocking flow of ?uids through said bore 
and the vent opening of the packer; 

means operably connected with said valve closure 
member for effecting movement of said valve clo 
sure member to and from the open and closed posi 
tion, said means for effecting movement of said 
closure member including means for urging said 
valve closure member to the closed position. and 
means for moving said closure member to the open 
position in response to a control signal communi 
cated to the valve from the surface exteriorly of the 
well tubing; and 

said tubular valve body having an enlarged outer por 
tion formed of a cylindrical section disposed inter 
mediate the ends of said tubular valve body and in 
eccentric relationship with said tubular valve body 
for forming an upwardly facing connection for re 
ceiving the control signal from the surface to en 
able use of a smaller tubular valve body, said cylin 
der section having portions of opposite sides re 
moved for positioning in close ?tting relationship 
between the well casing and the production tubing. 
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9. The apparatus as set forth in claim 8, including: 
said means for effecting movement of said valve clo 

sure member including an operator member dis 
posed in said ?ow passage and movable to and 
from a ?rst position for enabling closing movement 
of said valve closure member and a second position 
for moving said valve closure member to the open 
position; 

said operator member and said valve body forming 
an expansible chamber therebetween, said opera 
tor member having a pressure responsive surface 
for moving said operator member from the first po 
sition to the second position in response to the ?uid 
pressure in said expansible chamber overcoming 
said means for urging; 

a control ?uid conduit having a lower end connected 
with said valve body and in communication with 
said expansible chamber, said control ?uid conduit 
having an upper end connected with a source of 
control fluid; and 

means for controlling the pressure of the control ?uid 
communicated into said expansible chamber 
wherein said valve is controlled, 

10. The apparatus as set forth in claim 8, wherein: 
said valve body is a substantially tubular unit having 
an enlarged outer portion formed thereon, said en 
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10 
larged outer portion shaped for positioning in close 
?tting relationship between the production tubing 
and the well casing. 

11. The apparatus as set forth in claim 8, wherein: 
said enlarged portion having means for connecting 
with the lower end of a control ?uid conduit from 
the surface for controlling operation of the valve 
apparatus. 

12. The apparatus as set forth in claim 8, wherein: 
said means for effecting movement including a pair 

of spaced operator sleeves disposed in said ?ow 
passage on opposite sides of said valve closure 
member with each of said operator sleeve mount 
ing a seat for sealing engagement with said valve 
closure member to block passage of fluid between 
said seats and the valve closure member_ 

13. The apparatus as set forth in claim 12, wherein: 
said valve closure member is substantially in the 
shape of a ball having a flow port formed there 
through, said ball member rotating to place said 
?ow port in ?ow communication with the ?ow pas» 
sage to enable ?ow therethrough and to place said 
?ow port out of ?ow communication with the ?ow 
passage to cooperate with said seats for blocking 
?ow of ?uid through said ?ow passage. 

* * * * * 


