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tended position, the first and second tubular mem- bers forming a flow
passage through which fluid This invention relates to subsurface control
communication may be established between op- valves such as are used to
close off a well annulus  posite ends of the apparatus, and wherein ports
are in a storm on an offshore location, and more par-   5   provided
through the wall of one of the tubular ticularly to a subsurface control
valve having a     members by which fluid communication may be
substantially unobstructed flow passage way there-   established between
the flow passage and the ex- through and having a valve element in a
normally    terior of the valve apparatus, and wherein said open position
as the tool string is lowered into the  ports are opened and closed by
relative movement well.                                          10  of the
tubular members between the extended and A subsurface control valve using a
sliding inner  the retracted positions. sleeve valve element within an
outer sleeve is          US-A-3628605 describes a subsurface control
disclosed in U.S. patent specification no 4,372,388  valve comprising a
body attachable to one of an to Skinner. In this valve, openings in the
inner     upper and a lower portion of said tool string, said sleeve are
aligned with openings in the outer  15  body defining a central opening
therethrough and sleeve for flow therethrough. Fluid may flow down a
having a valve actuator; a sleeve slidably posi- central opening through
the [err] string, pass       tioned with respect to said body central
opening through these transverse openings to an annulus      and having an
end extending therefrom, said end ound the outer sleeve and thus [err] to
the     being attachable to the other of said upper and lower tool string
portions. Such an arrangement   20  lower portions of said tool string; and
a valve results in pressure drop through the valve and this  element
engaged with said actuator, such that said is a disadvantage. According to
one feature of the  valve element is moved from a closed valve posi-
present invention a valve is provided which has a    tion to an open valve
position by relative sliding totally unobstructed flow  passageway when the
movement between said sleeve and said body valve is in an open position,
and thus pressure   25  from a relatively converged to a relatively
extended drop therethrough is virtually eliminated.           position of
said sleeve and body, said sleeve and The valve of Skinner is attached to a
stinger    body being disposed in said relatively extended assembly and is
in a normally open position as the   position when said valve is subjected
to the weight valve is run into the well. To close the valve,      of a
lower tool string portion connected thereto. rotation of the stinger
assembly is required, after  30  In accordance with the present invention,
such which it may be removed from the well bore. To re-   a control valve
is characterised in that said valve attach and re-open the valve, the
stinger assembly   element is positioned on said sleeve; said valve is run
back into the well and rotatingly engaged     further including biasing
means for biasing said with the valve assembly by rotating in the direction
sleeve and body toward said relatively converged opposite to that required
for disengagement. In  35   position; said weight of said lower portion of
said contrast, a subsurface control valve of the present  tool string being
greater than a maximum force invention can be maintained in an open
position by   exerted by said biasing means; and wherein said nsion due
simply to the weight of the tool string  valve further comprises balancing
means for bal- _elements below it, and the valve can be closed by    ancing
pressure forces created by pressure in- simple movement of the tool string
when the ten-   40   creases in said body central opening for preventing
sion on it is released.                              undesired movement of
said valve element from Use of a pressure balancing piston in a packer
said closed position to said open position, said is disclosed at page 3477
of [err] Services   body defining an annular piston cavity therein and
Catalog No. 40. Typical examples of other subsur-    said balancing means
comprising a piston re- face control apparatus are disclosed in U.S. patent
45  ciprocably disposed in said piston cavity, whereby specifications  nos.
3,356,140  to  Young  and       said piston cavity is divided into a first
portion in 3,570,595 to Berryman. None of these references
communication with said flow passage and a sec- discloses a normally open
subsurface control valve   ond portion, said piston being movable in
response having a fully unobstructed flow pa sage thereth-   to fluid
pressure in said flow passage. rough which is held in an open position by
the   50     The subsurface control valve of the present weight of the tool
string elements below the valve,  invention is adapted for positioning
between upper or which utilizes a retrieving mechanism such as in  and
lower portions of a tool string and when the the present invention.
valve means is in the open position, the valve US-A-4162691  describes a
downhole valve         means, body means and sleeve means define a which
comprises a first and a second tubular mem-   55  substantially
unobstructed flow passage through ber, the  second  tubular  member
engaging          the valve. telescopingly the first tubular member for
relative   The body means is preferably characterised by axial movement
between a retracted and an ex-        an outer body portion, and the sleeve
means is an 2    
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portion slidably positioned in the body  sure balancing means is
characterized by an an- central opening.
nular piston which is reciprocably and sealingly The valve preferably
comprises a seat dis-       disposed in the piston receiving cavity. The
piston posed on the sleeve means and a valve element in     divides the
piston cavity into a first, lower portion operative association with the
seat and movable   5   and a second, upper portion. A first fluid connec-
between the open and closed positions. Preferably,  tion is provided
between the piston cavity first the valve element is a ball valve element
pivotally  portion and the valve flow passage. A second fluid mounted on
the seat.                                 connection is provided between
the piston cavity The valve actuator preferably comprises an       second
portion and the well annulus, so that well actuator arm attached to the
body means in the   10  annulus pressure is maintained in the second pis-
central opening thereof. The actuator arm is sta-   ton cavity portion.
tionary with respect to the body means and is           The subsurface
control valve of the present engaged with the valve means such that, as the
invention may be used as part of a downhole tool sleeve means is
reciprocated with respect to the     comprising packer means forming a part
of the body means, the actuator arm causes the valve   15  lower tool
string portion and having a set position means to be alternately moved
between its open       sealingly closing a bore of a well, the subsurface
and closed positions. In the preferred ball valve    control valve
connected to the packer, releasable embodiment, the actuator arm engages a
slot in       connecting means for releasably connecting the the ball valve
element.                              valve to the upper tool string
portion, and means As the body means and sleeve means are   20  for closing
the valve by longitudinally moving the relatively reciprocated from a
relatively converged  upper tool string portion when the packer means is to
a relatively open position, the valve means is   in the set position
thereof. respectively moved from the closed to the open          As the
downhole tool is lowered into the well position.
bore, the control valve is maintained in an open Biasing means, disposed
between the body   25   position as hereinbefore described. The packer
means and the sleeve means, are provided for         may be set, relieving
the weight of the lower tool biasing the body means and sleeve means toward
string portion from the valve. When tension is thus the relatively
converged position, although not gen-  released, the upper tool string
portion may be erally sufficient to automatically close the valve   moved
downwardly toward the valve to force the means. In the preferred
embodiment, the body   30  valve to the closed position. means has an
inwardly extending shoulder in the         An important feature of the
invention is the central opening thereof and the sleeve means has
provision of a subsurface control valve having a an outwardly extending
shoulder thereon, and the     substantially unobstructed flow passage
thereth- biasing means is characterized by a compression      rough. Other
features include the provision of a spring positioned between the shoulders
biasing   35  subsurface control valve which is maintained in an the
shoulders apart.                                 open position by the
weight of a drill string portion The force exerted by the weight of the
lower     therebelow; the provision of a subsurface control portion of the
tool string is greater than the maxi-  valve with pressure balancing means
for balancing mum force exerted by the biasing means, such that
pressures in the valve so that the valve is main- the sleeve means and body
means are maintained   40  tained in a closed position when test pressure
is in the relatively extended position as the tool string  applied above
the valve; and the provision of a is longitudinally positioned in a well
bore. The valve  downhole tool having a packer, full opening subsur- means
is closed by setting down weight from the      face control valve and
releasable connecting upper tool string portion. The biasing means acts
means for releasably attaching the connecting tool to maintain the valve
means in the closed position   45  to a drill string. and prevent
unintentional opening thereof.              Additional features and
advantages of the in- The subsurface control valve further comprises
vention will become apparent as the following de- pressure balancing means
for balancing pressure     tailed description of a preferred embodiment is
forces exerted by pressurization of the flow pas-    read in conjunction
with the accompanying draw- sage during testing of the integrity of the
seal of  50  ings which illustrate such preferred embodiment. the valve
means when the valve means is in the closed position. This balancing of
pressure and      In the drawings: forces assures that the body means is
not "pumped upward" by the pressure differential.          FIGS. 1A-1D show
a partial longitudinal cross Thus, undesired opening of the valve means is
55      section of the embodiment of apparatus of the prevented.
present invention. The body means defines a substantially an-
FIG.2 is a transverse cross section taken along nular piston receiving
cavity therein, and the pres-   lines 2-2 in FIG. 1A. 3    



5                 EP0226455B1                         6 FIG. 3 illustrates
a partial elevation of a mandrel  drel 52 threadingly engaged with an upper
valve as viewed along lines 3-3 in FIG. 1 B.           sleeve 53 having an
upper valve seat 54 mounted FIG. 4 shows a transverse cross section taken
thereon, a lower valve sleeve 56 with a lower valve along lines 4-4 in FIG.
1 B.                     seat 58 mounted at an upper end of the lower FIG.
5 is a schematic partial cross section of the   5   sleeve. Lower valve
sleeve 56 is threadingly en- retrieving mechanism, subsurface control valve
gaged with a shouldering sleeve 60, and the shoul- and packer as the
assembly is lowered into a     dering sleeve is threadingly engaged with a
lower well casing.                                     adapter 62. Adapter
62 has a lower end 64 adapted FIG. 6 schematically illustrates the packer
in an  for threading engagement with a downhole tool or expanded position
with the retrieving mecha-  10  tool string. nism disengaged from the
subsurface control          Rotatably positioned between upper valve seat
valve.                                           54 and lower valve seat 58
is a ball valve element FIG. 7 is a schematic partial cross-section show-
66 having a recess 68 therein and providing valve ing the retrieving
mechanism as it is re-engaged  means for alternately opening and closing
control with the subsurface control valve.          15  valve 12. Annularly
positioned between ring 40 and Referring now to the drawings, and more par-
housing 44 of body 32, and radially within inter- ticularly to FIGS. 1A-1D,
the apparatus of the      mediate sleeve 42, are a pair of actuators 70,
each present invention is shown with a retrieving mecha-  having an
actuator arm 72 thereon which extends sm, generally designated by the
numeral 10, and   into, and engages, recess 68 in ball valve element a
subsurface control valve, generally designated by   20  66. Upper valve
sleeve 53 and lower valve sleeve the numeral 12. FIGS. 1A-1D show the
retrieving     56 are held in place about ball valve element 66 by
mechanism 10 in a position just after engagement   a pair of longitudinally
oriented C-clamps which with control valve 12. Valve 12 is in a closed
extend from above to below ball valve element 66 position.
and lock into slots (not shown) in the valve sleeves. Retrieving mechanism
10 includes a body 14   25   The arrangement is known in the art and is
dis- having an upper threaded end 16 for engagement      closed in U. S.
Patent No. 3,814,182 to Giroux with a tool string and a lower end 18. Body
14      assigned to Halliburton Company and hereby incor- defines a central
opening 20 therethrough with a    porated herein by reference. plurality of
seal cavities 22 adjacent lower end 18.   Referring now to FIG. 1A, mandrel
30 includes Lower end  18 of body  14 is preferably  30   An upper portion
74 having an outside diameter threadingly engaged with upper end 24 of a
sleeve   defining a sealing surface 76 thereon. Upper por- 26 which defines
a central opening 28 therethrough  tion 74 extends into central opening 20
of body 14 in communication with central opening 20 of body    when in the
position shown in FIG. 1A. Each seal 14. Body 14 and sleeve 26 thus form
overshot       cavity 22 holds a seal 78 therein, such as an 0- means
characterized by an overshot 29 used in a   35  ring, for sealing
engagement between sealing sur- manner hereinafter described.
face 76 of mandrel 30 and body 14 of overshot 29. Retrieving mechanism 10
further includes man-      An intermediate portion 80 of mandrel 30 de- el
means in the form of an elongated mandrel 30  fines an externally threaded
surface 82 thereon and -extending upwardly from valve body 32 of control
an outwardly directed annular shoulder 84 posi- valve 12, and threadingly
engaged therewith. Man-  40  tioned below the threaded surface. drel 30
defines a central opening 34 therethrough      Sleeve 26 of overshot 29
includes an inwardly which corresponds to, and is aligned with, opening
directed, upwardly facing annular shoulder 86 and 36 defined in valve body
32.                        an inner surface 87 in close spaced relationship
to Control valve 12 includes sleeve means re-      outer surface 88 of
mandrel 30. It will be seen that ciprocably disposed in an annular body
means.  45   a substantially annular recess or cavity 90 is de- The body
means is best characterized by a valve    fined between sleeve 26, shoulder
86, mandrel 30 body 32 which preferably includes an upper collar  and a
downwardly facing annular shoulder formed 38 attached to an upper end of a
ring 40. An        by lower surface 92 of body 14. Cavity 90 includes
intermediate sleeve 42 is attached to the lower end  a first, upper portion
94 having a substantially of ring 40, and the intermediate sleeve is
attached   50  constant inside diameter 96 and a second, lower at its lower
end to a housing 44. Housing 44 is     portion 98 with a substantially
constant inside di- threadingly engaged with a lower collar 46. Valve
ameter 100. In the preferred embodiment, inside body 32 further defines a
general central opening   diameter 100 is less than inside diameter 96. 48
therethrough of varying diameters.                  Referring now to FIGS.
1A and 2, a ring 132 of The sleeve means of control valve 12 includes   55
substantially C-shaped cross section is longitudi- a valve sleeve assembly
50 reciprocably disposed    nally slidably disposed in cavity 90. Ring 102,
in central opening 48 of body 32. Valve sleeve      which may be referred
to as a C-ring, has a thread- assembly 50 preferably includes shouldering
man-    ed internal surface 104 engageable with threaded 4    
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intermediate portion 80 of mandrel     drel means. 30. The C-shaped cross
section of ring 102 thus         Preferably, threaded surfaces 82 and 104
com- defines a longitudinal slot 106 therealong.          prise left-hand
threads so that right-hand rotation of Extending radially inwardly on
sleeve 26, and    overshot 29 is all that is required. In this way,
preferably positioned in upper portion 94 of cavity    5   reverse rotation
of the tool string is eliminated. 90 is a substantially longitudinal key
108 adapted      Referring again to FIG. 1B, it will be seen that for
engagement with slot 106 in ring 102. Prefer-    upper collar 38 and ring
40 of body 32 of control ably key 108 is of sufficient length such that it
valve 12, along with upper sleeve 52 of valve always engages slot 106
regardless of the longitu-   sleeve assembly 50 define a substantially
annular dinal position of ring 102 within cavity 90.    10  piston cavity
130 therebetween. Referring now to FIGS. 1 B, 3 and 4, mandrel
Reciprocably positioned in piston cavity 130 is 30 further includes a lower
portion 110 having at    a substantially annular piston 132 with outer
piston least one substantially longitudinal lug 112 extend-  rings or seals
134 for sealing engagement with ing radially outwardly therefrom. Each lug
112 has   outside diameter 136 of the piston cavity. Inner a pair of
longitudinal sides 114, an upper trans-  15  piston rings 138 provide
sealing engagement with verse end defined by a pair of sides 116 extending
inside diameter 140 of piston cavity 130. Outer at an acute angle to sides
114, and thus to a        piston rings 134 and inner piston rings 138 are
central axis of the apparatus, and a lower trans-    preferably O-rings. It
will be seen that piston 132 vetse end defined by similarly angled sides
118.     divides piston cavity 130 into an upper portion 142 Extending
radially inwardly from inner surface   20  and a lower portion 143. 120 of
sleeve 26 is at least one substantially Ion-     A transverse opening 144
in upper sleeve 52 gitudinal lug 122. Lug 122 has longitudinal sides
adjacent a lower end of piston cavity 130 provides and upper and lower
transverse ends defined by       fluid communication between central
opening 146 angled sides in a manner similar to lug 112 on       of sleeve
assembly 50 and lower portion 143 of the mandrel 30.
25  piston cavity. At the upper end of piston cavity 130, Threaded surface
82 on intermediate portion      a transverse opening 147 in upper collar 38
pro- 80 of mandrel 30 and threaded surface 104 in ring    vides fluid
communication between upper portion 102 each defines a thread with a
profile having a    142 of the piston cavity and a well annulus be- first
surface 124 which extends at an acute angle   tween the apparatus and a
well casing in which the with respect to the central axis of the apparatus
30  apparatus is located. and a second surface 126 opposite the first
surface     A shoulder portion 148 extends radially out- which extends
substantially normal to the central    wardly from an intermediate portion
of shouldering axis. The thread profile also preferably includes a  mandrel
52 in upper portion 142 of piston cavity cylindrical outer surface 128.
130 at a point above piston 132. It will be seen that During assembly,
mandrel 30 is longitudinally   35  seals 150 in ring 40, shown in FIG. 1 C,
and seals inserted in overshot 29. Thus, seal surface 76 is    152 in upper
collar 38, shown in FIG. 1 B, sealingly inserted into central opening 20 of
body 14 and      enclose annular piston cavity 130 regardless of the
sealingly engaged by seals 78. Ring 102 is made      relative position
between sleeve assembly 50 and of a sufficiently resilient material, such
as hardened  body 32 of control valve 12. steel, so that it will expand
radially outwardly and   40  Referring now to FIGS. 1C and 1 D, housing 44,
contract radially inwardly in a ratcheting manner as  lower collar 46 and
shouldering sleeve 60 define a mandrel 30 is forced into the ring. Angled
surfaces  substantially annular spring receiving cavity 154 124 on the
threads facilitate the longitudinal inser-  therein. A compression spring
156 is positioned in tion of mandrel 30 into ring 102. As threaded
cavity 154 and bears against shoulder 158 of surfaces 82 and 104 are
aligned, ring 102 will  45  shouldering sleeve 60 and upper shoulder
surface contract to a normal position in which the threaded  160 of lower
collar 46. Preferably, spring 156 is surfaces are in threaded engagement.
always in compression so that shoulder 158 and Normal surfaces 126 of the
threads prevent       upper shoulder surface 160 are oppositely biased.
axial disengagement of mandrel 30 and ring 102.     It will be seen that
this spring force thus provides a Disengagement may only be accomplished by
ro-  50   means for biasing valve sleeve assembly 50 to a tating overshot
29 with respect to mandrel 30 for    relatively converged position with
respect to body threading disengagement. Thus, releasable con-       32
such that shoulder 148 of shouldering mandrel necting means are provided
for threadingly con-      52 is adjacent annular shoulder 162 in upper
collar necting the overshot means to the mandrel means      38, as shown in
FIG. 1 B. upon longitudinal insertion of the mandrel means   55 into the
overshot means, and for disconnecting the   Operation Of The Apparatus
overshot means from the mandrel means upon rotation of the overshot means
relative to the man-     Referring now to FIGS. 1A-1D and 5-7, an 5    
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of retrieving mechanism  10     casing. Packer 164 is preferably
retrievable. When and subsurface control valve 12 will be described  packer
164 is engaged, it will support the weight of as used in conjunction with a
packer 164.          any tool string elements below it. When the apparatus
is lowered into a well           After engagement of packer 164, overshot
29 casing 166, it is in the configuration shown in FIG.   5   may be moved
downwardly with respect to man- 5. Packer 164 is attached to adapter 62 at
the      drel 30 and control valve 12 such that lugs 112 and lower end of
valve sleeve assembly 50. Threaded     122 are no longer engaged, as best
shown in FIG. portion 82 of mandrel 30 is engaged with threaded   1 B. This
downward displacement of overshot 29 surface 104 of ring 102 in overshot
29. The weight  relieves tension on mandrel 30. Further downward of control
valve 12, packer 164 and any tool string   10  displacement of overshot 29
moves body 32, and elements below the packer forces mandrel 30 to a    thus
mandrel 30, downwardly with respect to valve downward position with respect
to overshot 29 in   sleeve assembly 50 which is stationary in the well
which ring 102 is located in small, lower portion 98  along the packer 164.
It will be seen by those of cavity 90 and bearing against shoulder 86. As
skilled in the art that in this relatively converged already indicated,
expansion of ring 102 is pre-  15  position of control valve 12, ball valve
element 66 vented in this position, and the shape of the      is rotated
back to a closed position, obstructing threads prevent longitudinal
disengagement of       central flow passage 168. Thus, means are pro-
mandrel 30 with the ring.                           vided for closing valve
12. A study of the extended position of FIG. 5 will     After the initial
relief of tension on mandrel 30, show that lug 112 on mandrel 30 and lug
122 in  20  the force exerted by spring 156 and the weight of overshot 29
are longitudinally aligned with one an-  the valve body will generally be
sufficient to auto- other. Thus, rotation of overshot 29 will rotate man-
matically close control valve 13. drel 30, and therefore control valve 12
and all        In the relatively converged, closed position of elements of
the tool string therebelow, without     control valve 12, shoulder 148 on
valve sleeve threading disengagement of the mandrel with ring   25
assembly 50 is moved relatively upwardly so that it 102.
is again adjacent shoulder 162 in body 32. When The weight of packer 164
and of the tool string  body 32 and valve sleeve assembly 50 are thus
elements therebelow is sufficient to overcome the  relatively converged,
the total volume of central force exerted by spring 156 so that the spring
is  flow passage 168 above valve element 66 is re- further compressed.
Valve sleeve assembly 50 of  30  duced. control valve 12 is thus in a
relatively extended      Balancing piston 132 provides in upward force
position with respect to body 30. The result is that  on shoulder 148
whenever central flow passage shouldering mandrel 52 and lower sleeve 56
which    168 is pressured up to test the integrity of the seal support ball
valve element 66 are downwardly dis-  of ball valve element 66 on lower
seat 58. This placed with respect to actuator arm 72 which is  35  upward
force balances the forces created by the stationary in body 30. Actuator
arm 72 thus acts as  pressure increase in central flow passage 168 to a
valve actuation means for causing ball valve      assure that valve body 32
of control valve 12 is not ement 66 to rotate within upper seat 54 and
lower  "pumped upward" by the pressure differential seat 58 to a fully open
position shown in FIG. 5. As  which would open the bill valve element 66.
long as the weight overcomes the force of spring   40  When overshot 29 is
moved toward control 156, means are thus also provided for maintaining
valve 12, lug 112 on mandrel 30 and lug 122 in control valve 12 in an open
position when lowered   overshot 29 are no longer engaged which permits
into the well bore. It will be seen by those skilled in  relative rotation
of the overshot and mandrel. Rota- the art that retrieving mechanism 10 and
control    tion of the overshot thus threadingly disengages valve 12 define
a substantially unobstructed central  45  ring 102 from mandrel 30. As
previously indicated, flow passage 168 therethrough when the valve is in
use of the preferred left-hand threads for mandrel the open position.
threaded portion 82 and ring threaded surface 104 In the relatively
extended position of control  allows right-hand rotational disengagement
Reverse valve 12 shown in FIG. 5, piston 132 is displaced   rotation and
the possibility of undesired disengage- to the lower end of cavity 130 by
shoulder 148.  50   ment of other joints in the tool string are avoided.
Fluid from the well annulus flows through trans-   After disengagement,
overshot 29 may be removed verse opening 147 into cavity 130. Thus,
transverse  from well annulus 166, as shown in FIG. 6. opening 147 prevents
a possible vacuum in cavity       Spring 156 provides a biasing means for
main- 130.                                               taining control
valve 12 in the closed position when When it is desirable to close off well
casing   55  overshot 29 is disengaged from mandrel 30. 166, packer 164 is
actuated in a manner known in       To retrieve control valve 12 along with
packer the art to the position shown in FIG. 6 in which it is  164 and the
tool string elements below the packer, sealingly engaged with an inner
surface of the well  it is only necessary to lower overshot 29 back into 6
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166 and stab the overshot over man-      further   comprises    balancing
means drel 30. During the stab-over operation, best illus-
(130,132,142,144,147) for balancing pressure trated in FIG. 7, threaded
surface 82 of mandrel 32     forces created by pressure increases in said
will force ring 102 into upper portion 94 of cavity      body central
opening for preventing undesired 90, again allowing ratcheting expansion of
ring 102    5  movement of said valve element from  said so that the
mandrel threaded surface engages            closed position to said open
position, said threaded surface 104 of the ring as hereinbefore
body defining an annular piston cavity (130) described.
therein and said balancing means comprising a After re-engagement,
retrieving mechanism 10          piston (132) reciprocably disposed in said
pis- is raised with respect to control valve 12 to force   10  ton cavity,
whereby said piston cavity is di- the control valve into the open position
thereof and     vided into a first portion (143) in communica- to engage
lugs 112 and 122. As this occurs, shoul-       tion with said flow passage
and a second por- der 148 again forces piston 132 relatively downwar-
tion (142), said piston being movable in re- dly in piston cavity 130 so
that fluid in lower          sponse to fluid pressure in said flow passage.
portion 143 of the piston cavity is forced through   15 opening 144 into
central flow passage 168, again     2. A valve according to claim  1,
wherein said compensating for the change in volume in the flow        body
further comprises a radially inwardly ex- passage and maintaining a
substantially constant         tending shoulder (160) in said central
opening pressure in control valve 12.                            thereof;
said sleeve further comprises an out- Packer 164 may then be disengaged,
and the   20       wardly extending shoulder (158) thereon; and entire tool
string lifted out of well casing 166, again  said biasing means is a spring
positioned be- as shown in FIG. 5.
tween said shoulders for biasing said shoul- It can be seen, therefore,
that the retrieving        ders apart. mechanism and subsurface control
valve of the present invention are well adapted to carry out the   25  3. A
valve according to claim 1 or 2, wherein said ends and advantages mentioned
as well as those           valve element (66) is a full flow valve element
inherent therein.                                        such that said
valve element, said body and said sleeve define a substantially
unobstructed Claims                                                   flow
passage when said valve element is in 30      said open position. 1. A
subsurface control valve for use in a tool string, said subsurface control
valve compris-    4. A valve according to claim 1,2 or 3, wherein ing: a
body (14,30,32,44,46) attachable to one       said sleeve comprises a seat
(58) and said of an upper and a lower portion of said tool         valve
element is a ball valve element (66) string, said body defining a central
opening   35    pivotally mounted in said seat; and said valve therethrough
and having a valve actuator (70);       actuation means comprises an
actuator arm a sleeve (50) slidably positioned with respect       (72)
attached to said body means and station- to said body central opening and
having an            ary with respect thereto, said actuation arm end
extending therefrom, said end being at-           being engaged with said
valve element such tachable to the other of said upper and lower   40
that, as said sleeve means is reciprocated with portions of said tool
string; and a valve ele-       respect to said body means, said actuation
ment (66) engaged with said actuator, such          arm  pivots said valve
element between said that said valve element is moved from a closed
open and closed positions. valve position to an open valve position by
relative sliding movement between said sleeve   45  5. A valve according to
claim 1,2,3 or 4, further and said body from a relatively converged to a
comprising  releasable  connecting  means relatively extended position of
said sleeve and       (80,102) for releasably connecting to said up- body,
said sleeve and body being disposed in         per tool string portion.
said relatively extended position when said valve is subjected to the
weight of a lower tool   50   Revendications string portion connected
thereto; characterised in that said valve element is positioned on said  1.
Vanne de commande souterraine destin6e a sleeve; said valve further
including biasing         8tre utilisee avec un train de tiges d'outils de
means (156) for biasing said sleeve and body         puits, comprenant un
corps (14, 30, 32, 44, 61) toward said relatively converged position; said
55  qui peut 8tre fix6 a rune des parties superieu- weight of said lower
portion of said tool string     res ou inf6rieure dudit train de tiges
d'outil, being greater than a maximum force exerted            ledit corps
definissant une lumibre centrale tra- by said biasing means; and wherein
said valve        versante et poss6dant un actionneur de vanne 7    
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111111 1111 1   ! [err] annulus 166 and stab the overshot over man-
further    comprises    balancing    means drel 30. During the stab-over
operation, best illus-  (130,132,142,144,147) for balancing pressure trated
in FIG. 7, threaded surface 82 of mandrel 32      forces created by
pressure increases in said will force ring 102 into upper portion 94 of
cavity        body central opening for preventing undesired 90, again
allowing ratcheting expansion of ring 102    5  movement of said valve
element from  said so that the mandrel threaded surface engages
closed position to said open position, said threaded surface 104 of the
ring as hereinbefore          body defining an annular piston cavity (130)
described.                                                therein and said
balancing means comprising a After re-engagement, retrieving mechanism 10
piston (132) reciprocably disposed in said pis- is raised with respect to
control valve 12 to force   10  ton cavity, whereby said piston cavity is
di- the control valve into the open position thereof and      vided into a
first portion (143) in communica- to engage lugs 112 and 122. As this
occurs, shoul-       tion with said flow passage and a second por- der 148
again forces piston 132 relatively downwar-      tion (142), said piston
being movable in re- dly in piston cavity 130 so that fluid in lower
sponse to fluid pressure in said flow passage. portion 143 of the piston
cavity is forced through   15 opening 144 into central flow passage 168,
again      2. A valve according to claim  1, wherein said compensating for
the change in volume in the flow         body further comprises a radially
inwardly ex- oassage and maintaining a substantially constant
tending shoulder (160) in said central opening essure in control valve 12.
thereof; said sleeve further comprises an out- Packer 164 may then be
disengaged, and the   20       wardly extending shoulder (158) thereon; and
entire tool string lifted out of well casing 166, again   said biasing
means is a spring positioned be- as shown in FIG. 5.
tween said shoulders for biasing said shoul- It can be seen, therefore,
that the retrieving        ders apart. mechanism and subsurface control
valve of the present invention are well adapted to carry out the   25   3.
A valve according to claim 1 or 2, wherein said ends and advantages
mentioned as well as those            valve element (66) is a full flow
valve element inherent therein.
such that said valve element, said body and said sleeve define a
substantially unobstructed Claims
flow passage when said valve element is in 30      said open position. 1. A
subsurface control valve for use in a tool string, said subsurface control
valve compris-    4. A valve according to claim 1,2 or 3, wherein ing: a
body (14,30,32,44,46) attachable to one        said sleeve comprises a seat
(58) and said of an upper and a lower portion of said tool          valve
element is a ball valve element (66) string, said body defining a central
opening   35    pivotally mounted in said seat; and said valve therethrough
and having a valve actuator (70);        actuation means comprises an
actuator arm a sleeve (50) slidably positioned with respect       (72)
attached to said body means and station- to said body central opening and
having an            ary with respect thereto, said actuation arm end
extending therefrom, said end being at-           being engaged with said
valve element such tachable to the other of said upper and lower   40
that, as said sleeve means is reciprocated with portions of said tool
string; and a valve ele-        respect to said body means, said actuation
ment (66) engaged with said actuator, such          arm  pivots said valve
element between said that said valve element is moved from a closed
open and closed positions. valve position to an open valve position by
relative sliding movement between said sleeve   45  5. A valve according to
claim 1,2,3 or 4, further and said body from a relatively converged to a
comprising  releasable  connecting  means relatvely extended position of
said sleeve and        (80,102) for releasably connecting to said up- body,
said sleeve and body  being disposed in        per tool string portion.
said relatively extended position when said valve is subiected to the
weight of a lower tool  so   Revendications string portion connected
thereto; characterised in that said valve element is positioned on said  1.
Vanne de commande souterraine destinde a sleeve; said valve further
including biasing        tre utilisde avec un train de tiges d'outils de
means (156) for biasing said sleeve and body         puits, comprenant un
corps (14, 30, 32, 44, 61) said relatively converged position; said   55
qui peut 8tre fixd a June des parties supdrieu- of said lower portion of
said tool string    res ou inferieure dudit train de tiges d'outil, being
greater than a maximum force exerted            [edit corps definissant une
lumibre centrale tra- by said biasing means; and  wherein said valve
versante et poss6dant un actionneur de vanne 7    
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.IIIII    I! (70)  un manchon (50) monte coulissant par           see en ce
que ledit 6l6ment (66) de vanne est rapport a ladite lumibre centrale du
corps et        un 6l6ment de vanne a section entibrement ooss6dant une
extremit6 qui en 6merge, ladite       libre, de sorte que ledit element de
vanne, ledit extremit6 pouvant etre fix6e a l'autre desdites      corps et
ledit manchon d6finissent un passage parties inf6rieure ou superieure du
train de   5     d'ecoulement sensiblement ddpourvu d'obs- tiges d'outil ;
et un el6ment (66) de vanne en      truction lorsque ledit 6l6ment de vanne
est prise avoc ledit actionneur, de telle sorte que      dans ladite
position ouverte. 'edit 616ment de vanne se deplace d'une posi- tion de
vanne ferm6e a une position de vanne     4. Vanne selon la revendication 1,
2 ou 3, carac- ouverte sous l'effet du mouvement de coulis-  10     teris6e
en ce que ledit manchon comprend un sesment reletif entre ledit manchon et
ledit         siege (58) et ledit 6l6ment de vanne est un corps. entre une
position relativement contrac-      6lement spherique (66) de vanne monte
pivo- tee et une position relativement en extension       tant dans ledit
siege; et lesdits moyens d'ac- dudit manchon et dudit corps, ledit manchon
et       tionnement de vanne comprennent un bras !edit corps 6tant disposes
dans ladite position   15  (72) d'actionneur fix6 auxdits moyens formant
relativement en extension lorsque ladite vanne       corps et fixe par
rapport a ces moyens, ledit est soumise a Peffet du poids d'une partie
bras d'actionneur 6tant en prise avec ledit e16- irnfrieure de train de
tiges d'outil qui lui est     ment de vanne de telle maniere que, lorsque
r3liee, caract6risee en ce que ledit el6ment de     lesdits moyens formant
manchon sont d6pla- vanne est positionn6 sur ledit manchon; ladite  20
ces en mouvement de translation par rapport vanne comprenant en outre des
moyens de              auxdits moyens formant corps, ledit bras d'ac-
solicitation (156) destin6s a solliciter ledit      tionnement fait pivoter
ledit 6lement de vanne manchon et ledit corps vers ladite position
entre lesdites positions ouverte et ferm6e. , :iativement contract~e ;
ledit pcids de ladite partie inf6rieure dudit train de tiges d'outil  26
5. Vanne selon la revendication 1, 2, 3 ou 4, ctant superieure a une force
maximum exer-           comprenant en outre des moyens d'accouple- cAe par
lesdits moyens de sollicitation ; et en      ment demontables (80, 102)
destin6s A l'ac- C8 que ladite vanne comprend en outre des
coupler a ladite partie sup6rieure du train de moyens d'6quilibrage (130,
132, 142, 144, 147)       tiges d'outil par une liaison demontable.
destines a 6quilibrer les forces de pression   30 cr66es par des
accroissements de pression        PatentansprUche dans ladite lumiere
centrale du corps pour empecher ledit 6l6ment de vanne de passer        1.
Unterirdisches Steuerventil zur Verwendung in intempestivement de ladite
position ferm6e a         einem  Rohrstrang, enthaltend: einen K6rper
ladite position ouverte, ledit corps d6finissant   35  (14, 30, 32, 44,
46), der an ein Oberteil oder interieurement une cavite annulaire (130) de
Unterteil des Rohrstrangs anbringbar ist, eine piston et lesdits moyens
d'6quilibrage compre-       durchgehende Mittel6ffnung bestimmt und ein
nant un piston (132) mont6 mobile en d6place-        Ventilstellglied (70)
enthdlt; eine gegenOber ment alternatif dans ladite cavit6 du piston, de
der Mitteloffnung des K6rpers gleitbar ange- sorte que ladite cavit6 du
piston est divisee en   40  ordnete HUlse (50) mit einem davon ausgehen-
une premiere partie (143), en communication          den Ende, das an das
jeweils andere Unterteil avec ledit passage d'6coulement, et une se-
bzw. Oberteil des Rohrstrangs anbringbar ist; conde partie (142), ledit
piston pouvant se d6-      und ein Ventilglied (66), das mit dem Stellglied
placer en r6ponse a une pression de fluide          in Eingriff ist,
derart, daB das Ventilglied von r6gnant dans ledit passage d'6coulement.
45       einer geschlossenen Ventilstellung in eine offe- ne Ventilstellung
durch eine gleitende Relativ- 2. Vanne selon la revendication 1,
caract6ris6e en       bewegung zwischen der HUlse und dem KMr- ce que ledit
corps comprend en outre un              per von einer relativ
zusammengeschobenen 6paulement (160) s'etendant radialement vers         zu
einer relativ auseinandergezogenen Stellung I'int6rieur dans ladite lumibre
centrale de ce   50  bewegbar ist, wobei die HOlse und der K6rper corps;
ledit manchon comprenant en outre un         in der relativ
auseinandergezogenen Stellung 6paulement (158) s'6tendant vers l'ext6rieur
angeordnet sind, wenn das Ventil mit dem form6 sur ce manchon ; lesdits
moyens de             Gewicht des damit verbundenen Unterteils des
sollicitation sont constitues par un ressort inter-  Rohrstrangs
beaufschlagt ist, pose entre lesdits 6paulements pour tendre a   55
eloigner lesdits epaulements l'un de l'autre.        dadurch
gakennzeichnet, daR das Ventilglied an der H0lse angeordnet ist; daI3 das
Ventil 3. Vanne selon la revendication 1 ou 2, caracteri-       ferner
Vorspannmittel (156) enthalt, welche die 8    
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111111 11111 11111 II II * C   L   M   S * HOlse und das Ventil in die
relativ zusammen- geschobene Stellung vorspannen; daB das Ge- wicht des
Unterteils des Rohrstrangs grofer ist als eine maximale von den
Vorspannmitteln ausgeUbte Kraft; daB das Ventil weiterhin Aus-   5
gleichsmittel (130, 132, 142, 144, 147) zum Ausgleich von Druckkraften
aufweist, die durch Druckerhohungen in der Mitteloffnung des Korpers
erzeugt werden, um eine unerwUnsch- te Verstellung des Ventilgliedes aus
der ge-   10 schlossenen Stellung in die offene Stellung zu verhindern; daB
der K6rper einen darin befind- lichen, ringf6rmigem Kolbenhohlraum (130)
be- stimmt und die Ausgleichsmittel einen in dem Kolbenhohiraum  hin- und
herbewegbar ange-   15 ordneten Kolben (132) aufweisen, wodurch der
Kolbenhohiraum in einen ersten Teil (143), der mit dem DurchfluBkanal in
Verbindung steht, und einen zweiten Teil (142) unterteilt ist, und daR der
Kolben unter Ansprechen auf Fluid-   20 druck in dem Durchflulkanal
bewegbar ist. 2. Ventil nach Anspruch 1, dadurch gekennzeich- net, daB der
K6rper ferner in seiner Mittel6ff- nung eine radial nach innen verlaufende
Schul-  25 ter (160) aufweist; daB die HOlse ferner eine daran nach auien
verlaufende Schulter (158) aufweist; und daB die Vorspannmittel eine zwi-
schen den Schultern angeordnete Feder bil- den, welche die Schultern in
entgegengesetz-   30 ten Richtungen vorspannt. 3. Ventil nach Anspruch 1
oder 2, dadurch ge- kennzeichnet, daB das Ventilglied (66) ein Ven-
tilglied mit ungehindertem DurchfluB ist, derart,  35 daB das Ventilglied,
der K6rper und die HUlse einen im wesentlichen behinderungsfreien
DurchfluBkanal bestimmen, wenn das Ventil- glied in der offenen Stellung
ist. 40 4. Ventil nach Anspruch 1, 2 oder 3, dadurch gekennzeichnet, daB
die HOlse einen Sitz (58) aufweist und das Ventilglied ein Kugelventil-
glied (66) ist, das schwenkbar in dem Sitz angebracht ist; und daB die
Ventilstellmittel  45 einen Stellarm (72) aufweisen, der an den KMr-
permitteln angebracht und gegen~ber diesen feststehend ist und der mit dem
Ventilglied im Eingriff ist, derart, daB durch den Stellarm das Ventilglied
zwischen den offenen und ge-   50 schlossenen Stellungen schwenkbar ist,
wenn die HOlsenmittel gegen~ber den Korpermitteln hin- und herbewegt
werden. 5. Ventil nach Anspruch 1, 2, 3 oder 5, weiterhin  55
gekennzeichnet durch l6sbare Verbindungsmit- tel (80, 102) zur losbaren
Verbindung mit dem Oberteil des Rohrstrangs. 9    


