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comprising an upper portion defining a seal cavity having a seal therein,
an intermediate portion defin- This invention relates to apparatus used in
re-  ing an annular ring receiving recess therein, said trieving downhole
tools and, more particularly, but  recess having a first, larger diameter
portion and a not exclusively, to a retrieving apparatus requiring   5
second, smaller diameter portion, said intermediate only longitudinal
motion for engagement to the      portion further having a longitudinal key
extending downhole tool and rotational motion for release of  radially
inwardly from an outer surface of said the tool.
recess; and a lower portion having a rotation lug US-A-4101157 describes a
downhole retrieving    extending radially inwardly therefrom; said annular
tool which comprises a tubular body having a set  10  engagement member
comprises an annular ring of of collet fingers mounted therein and movable
be-  substantially C-shaped cross section disposed in tween open and closed
positions. In use, the body   said ring receiving recess and defining a
longitudi- is lowered over a downhole tool and the fingers    nal slot
therealong engaged by said key for rotation operated to close on the tool
and grip it for re-   of said ring with said overshot, said ring defining
moval. In general, collet type engaging arrange-  is  said threaded surface
internally therein and further ments are not well adapted for supporting
the       having an outside diameter dimensioned for close weight of the
tool string.                         tolerance when in said recess second
portion and More commonly, retrieving devices for down-     for radial
clearance when in said recess first por- hole tools require rotational
engagement with the  tion; said mandrel comprising an upper portion [err]
Typically, a threaded mandrel is threadingly  20  defining a sealing
surface thereon; an intermediate engaged in a sleeve by rotation in one
direction.  portion defining said threaded surface externally Disengagement
requires reverse rotation. Such a    thereon; and a lower portion having a
rotation lug reverse rotation is undesirable in that another joint
extending radially outwardly therefrom; and wherein in the tool string may
break before the desired    as said overshot is lowered onto said mandrel
for disengagement of the overshot and mandrel of the   25  longitudinal
insertion of said mandrel in said over- retrieving device.
shot central opening, said mandrel sealing surface GB-A-718976 whilst not
concerned with retriev-  sealingly engages said seal, and said mandrel al
of downhole tools, describes a way of coupling a  threaded surface engages
said ring threaded sur- tubing string to a downhole tool without rotation.
In  face such that said ring is moved to said recess this arrangement, the
mechanism comprises a first  30  first portion, said ring being expandable
therein for member having a central opening therethrough,       said
ratcheting axial engagement with said mandrel said member being adapted for
attachment to a      threaded surface, said threaded surfaces being tool
string to extend downwardly therefrom; a man-  adapted for only rotational
disengagement; and as drel for attachment to said tool to extend upwardly
said overshot is raised, said ring is moved to said therefrom, said mandrel
including a threaded sur-  35  recess second portion such that expansion of
said face; and an annular engagement member around     ring is prevented
and said rotational lugs are posi- said first member including a threaded
surface,    tioned adjacent one another for mutual engagement whereby as
said first member is lowered to said   thereof when said overshot is
rotated. [err] said threaded surfaces engage in ratchet-       A left-hand
thread is preferably used, so dis- ing axial engagement, and can
subsequently be   40  engagement can be accomplished by normal right-
disengaged by relative rotation of the first member  hand rotation. In this
way, undesired disengage- and  mandrel.
ment of other tool string joints can be avoided. We have now devised a
retrieving mechanism      Because the ratcheting C-ring used in the present
for coupling to and releasing a downhole tool at a  invention only allows
longitudinal movement of the predetermined position in a well bore, said
retriev-  45   mandrel in one direction, the full weight of the tool ing
mechanism comprising a fist member having a    string below the retrieving
mechanism may be sup- central opening therethrough, said member being
ported thereby. adapted for attachment to a tool string to extend      The
retrieving mechanism of the present inven- downwardly therefrom; a mandrel
for attachment to  tion may further comprise rotational engagement said
tool to extend upwardly therefrom, said man-  50   means for selectively
preventing rotation of the drel including a threaded surface; and an
annular  overshot means relative to the mandrel means, and engagement
member around said first member in-     seal means for sealing between the
overshot cluding a threaded surface, whereby as said first   means and the
mandrel means. member is lowered to said mandrel said threaded        The
overshot means is attachable to the tool surfaces engage in ratcheting
axial engagement,  55  string, and the mandrel means is attachable to the
and can subsequently be disengaged by relative     tool. rotation of the
first member and mandrel; charac-      The overshot means and mandrel means
de- terised by said first member being an overshot     fine a substantially
annular recess or cavity there- 



2    3                 EP 0 228 844 B1                   4 between, and the
ring means is longitudinally     verse end defining at least one surface at
an acute slidably disposed in the cavity. The ring means   angle to the
central axis of the apparatus. Thus, if defines a threaded surface thereon
and has a radi-  the lugs are in a position in which they may ob- ally
expanded position for longitudinally receiving  struct one another during
longitudinal movement the mandrel means threaded portion and a con-   5
between the overshot means and mandrel means, tracted, normal position in
which the ring means  the angle surfaces will rotationally deflect the lugs
threaded surface is in threaded engagement with   away from one another.
the mandrel means threaded portion.                   As the overshot is
lowered onto the mandrel for The ring means is a substantially annular ring
longitudinal insertion of the mandrel in the overshot having slot means,
preferably in the form of a   10  central opening, the mandrel sealing
surface sealin- longitudinal slot, therein. Thus, the ring means  gly
engages the seal and the mandrel threaded comprises a ring of substantially
C-shaped cross  surface engages the threaded surface of the an- section, or
a C-ring. The releasable connecting   nular ring such that the ring is
moved to the cavity means further comprises key means on the over-    upper
portion in which the ring is radially expanded shot means which extends
into the slot means for  15  for the ratcheting engagement hereinbefore de-
engagement therewith. As the overshot means is    scribed. After
engagement, as the overshot is rotated in one direction with respect to the
mandrel  raised, the ring is moved to the lower portion of the means, the
ring means is concurrently rotated,    cavity such that expansion of the
ring is prevented. whereby the ring means is threadingly disengaged      In
order that the invention may be more fully from the mandrel means threaded
portion. In the   20  understood, an embodiment thereof will now be
preferred embodiment, the threaded portion of the  described, by way of
example only, with reference mandrel means and the threaded surface on the
to the accompanying drawings, wherein: ring means define a left-hand
thread, so that right-  FIGS. 1A-1D show a partial longitudinal cross hand
rotation is used for disengagement. This       section of one embodiment of
apparatus of the eliminates reverse rotation which may break an   25
present invention. undesired tool string joint.
FIG. 2 is a transverse cross section taken along The annular cavity
comprises a first, large up-  lines 2-2 in Fig. 1A. per portion which
provides clearance for the expan-  FIG. 3 illustrates a partial elevation
of a mandrel sion of the ring means from the normal position to   as viewed
along lines 3-3 in FIG. 1 B. the expanded position during longitudinal
insertion   30  FIG. 4 shows a transverse cross section taken of the
mandrel means, and a second, small lower   along lines 4-4 in FIG. 1 B.
portion for closely receiving the ring means so that  FIG. 5 is a schematic
partial cross section of the expansion of the ring means is prevented.
retrieving mechanism, subsurface control valve As the mandrel means is
longitudinally moved     and packer as the assembly is lowered into a into
the ring means, the ring means expands and   35  well casing. contracts in
a ratcheting manner. The threaded       FIG. 6 schematically illustrates
the packer in an portion of the mandrel means and the threaded
expanded position with the retrieving mecha- surface of the ring means each
preferably define a   nism disengaged from the subsurface control thread
comprising a first surface extending at an   valve. acute angle to a
central axis of the apparatus and a   40  FIG. 7 is a schematic cross
section showing the second surface, opposite the first surface, which
retrieving mechanism as it is re-engaged with extends substantially
normally to the apparatus     the subsurface control valve. central axis.
The angled first surfaces facilitate the  Referring now to the drawings,
and more par- longitudinal, ratcheting insertion of the mandrel  ticularly
to FIGS. 1 A-1D, the apparatus of the means into the ring means, and the
normal second   45  present invention is shown with a retrieving mecha-
surfaces prevent longitudinal disengagement of the  nism, generally
designated by the numeral 10, and mandrel means and ring means. Thus,
disengage-    a subsurface control valve, generally designated by ment may
be accomplished only by the right-hand   the numeral 12. FIGS. 1A-1D show
the retrieving rotation above-described.                         mechanism
10 in a position just after engagement The rotation means comprises a lug
on the   so  with control valve 12. Valve 12 is in a closed overshot means
and a corresponding lug on the     position. mandrel means. The lugs are
engageable when the       Retrieving mechanism 10 includes a body 14
overshot means and mandrel means are in a pre-    having an upper threaded
end 16 for engagement determined longitudinally relative position. When
with a tool string and a lower end 18. Body 14 



the lugs are so engaged, rotation of the overshot  55  defines a central
opening 20 therethrough with a will rotate the mandrel so that threading
disengage-  plurality of seal cavities 22 adjacent lower end 18. ment of
the mandrel means and ring means is           Lower end 18 of body 14 is
preferably prevented. Each of the lugs preferably has a trans-  threadingly
engaged with upper end 24 of a sleeve 3    5                 EP 0 228 844
B1                   6 6 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   ring, for sealing engagement between sealing sur- manner hereinafter
described.                 5   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- drel 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-
tioned below the threaded surface. drel 30 defines a central opening 34
therethrough   10  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.     a substantially
annular recess or cavity 90 is de- The body means is best characterized by
a valve   15  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  constant inside
diameter 96 and a second, lower its lower end to a housing 44. Housing 44
is  20  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 102 of
The sleeve means of control valve 12 includes  substantially C-shaped cross
section is longitudi- a valve sleeve assembly 50 reciprocably disposed   25
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 drel 52 threadingly engaged with an
upper valve   surface 82 of intermediate portion 80 of mandrel sleeve 53
having an upper valve seat 54 mounted   30. The C-shaped cross section of
ring 102 thus thereon, a lower valve sleeve 56 with a lower valve  30
defines a longitudinal slot 106 therealong. seat 58 mounted at an upper end
of the lower          Extending radially inwardly on sleeve 26, and sleeve.
Lower valve sleeve 56 is threadingly en-  preferably positioned in upper
portion 94 of cavity gaged with a shouldering sleeve 60, and the shoul-  90
is a substantially longitudinal key 108 adapted dering sleeve is
threadingly engaged with a lower  for engagement with slot 106 in ring 102.
Prefer- adapter 62. Adapter 62 has a lower end 64 adapted   35  ably, key
108 is of sufficient length such that it for threading engagement with a
downhole tool or   always engages slot 106 regardless of the longitu- tool
string.                                      dinal position of ring 102
within cavity 90. Rotatably positioned between upper valve seat
Referring now to FIGS. 1B, 3 and 4, mandrel [err]  and lower valve seat 58
is a ball valve element  30 further includes a lower portion 110 having at
66 having a recess 68 therein and providing valve   40  least one
substantially longitudinal lug 112 extend- means for alternately opening
and closing control  ing radially outwardly therefrom. Each lug 112 has
valve 12. Annularly positioned between ring 40 and  a pair of longitudinal
sides 114, an upper trans- housing 44 of body 32, and radially within
inter-  verse end defined by a pair of sides 116 extending mediate sleeve
42, are a pair of actuators 70, each  at an acute angle to sides 114, and
thus to a having an actuator arm 72 thereon which extends  45  central axis
of the apparatus, and a lower trans- into, and engages, recess 68 in ball
valve element  verse end defined by similarly angled sides 118. 66. Upper
valve sleeve 53 and lower valve sleeve      Extending radially inwardly
from inner surface 56 are held in place about ball valve element 66 by  120
of sleeve 26 is at least one substantially ion- a pair of longitudinally
oriented C-clamps which  gitudinal lug 122. Lug 122 has longitudinal sides
extend from above to below ball valve element 66   50  and upper and lower
transverse ends defined by 



and lock into slots (not shown) in the valve sleeves   angled sides in a
manner similar to lug 112 on The arrangement is known in the art and is
dis-   mandrel 30. closed in U. S. Patent No. 3,814,182 to Giroux
Threaded surface 82 on intermediate portion assigned to Halliburton Company
and hereby incor-  80 of mandrel 30 and threaded surface 104 in ring
porated herein by reference.                 55  102 each defines a thread
with a profile having a Referring now to FIG. 1A, mandrel 30 includes
first surface 124 which extends at an acute angle an upper portion 74
having an outside diameter    with respect to the central axis of the
apparatus defining a sealing surface 76 thereon. Upper por-  and a second
surface 126 opposite the first surface 4    7                 EP 0 228 844
B1                     8 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   seals 150 in ring 40, shown in FIG. 1C, and seals inserted
in overshot 29. Thus, seal surface 76 is   5   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
Referring now to FIGS. 1C and 1 D, housing 44, contract radially inwardly
in a ratcheting manner as   10  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
shouldering sleeve 60 and upper shoulder surface contract to a normal
position in which the threaded   15  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-
means for biasing valve sleeve assembly 50 to a tating overshot 29 with
respect to mandrel 30 for  20  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 into the overshot
means, and for disconnecting the   25   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 drel means.
operating sequence of retrieving mechanism  10 Preferably, threaded
surfaces 82 and 104 com-  and subsurface control valve 12 will be described
prise left-hand threads so that right-hand rotation of  30  as used in
conjunction with a packer 164. overshot 29 is all that is required. In this
way,      When the apparatus is lowered into a well reverse rotation of the
tool string is eliminated,  casing 166, it is in the configuration shown in
FIG. Referring again to FIG. 1 B,it will be seen that  5. Packer 164 is
attached to adapter 62 at the upper collar 38 and ring 40 of body 32 of
control  lower end of valve sleeve assembly 50. Threaded valve  12, along
with upper sleeve 52 of valve   35  portion 82 of mandrel 30 is engaged
with threaded sleeve assembly 50 define a substantially annular  surface
104 of ring 102 in overshot 29. The weight piston  cavity 130 therebetween.
of control valve 12, packer 164 and any tool string Reciprocably positioned
in piston cavity 130 is  elements below the packer forces mandrel 30 to a a
substantially annular piston 132 with outer piston  downward position with
respect to overshot 29 in rings or seals 134 for sealing engagement with
40  which ring 102 is located in small, lower portion 98 outside diameter
136 of the piston cavity. Inner   of cavity 90 and bearing against shoulder
86. As piston rings 138 provide sealing engagement with   already
indicated, expansion of ring 102 is pre- inside diameter 140 of piston
cavity 130. Outer    vented in this position, and the shape of the piston
rings 134 and inner piston rings 138 are    threads prevent longitudinal
disengagement of preferably O-rings. It will be seen that piston 132   45
mandrel 30 with the ring. divides piston cavity 130 into an upper portion
142    A study of the extended position of FIG. 5 will 



and a lower portion 143.                           show that lug 112 on
mandrel 30 and lug 122 in A transverse opening 144 in upper sleeve 52
overshot 29 are longitudinally aligned with one an- adjacent a lower end of
piston cavity 130 provides  other. Thus, rotation of overshot 29 will
rotate man- fluid communication between central opening 146   50  drel 30,
and therefore control valve 12 and all of sleeve assembly 50 and lower
portion 143 of the  elements of the tool string therebelow, without piston
cavity. At the upper end of piston cavity 130,  threading disengagement of
the mandrel with ring a transverse opening 147 in upper collar 38 pro-
102. vides fluid communication between upper portion        The weight of
packer 164 and of the tool string 142 of the piston cavity and a well
annulus be-  55  elements therebelow is sufficient to overcome the tween
the apparatus and a well casing in which the  force exerted by spring 156
so that the spring is apparatus is located.
further compressed. Valve sleeve assembly 50 of A shoulder portion 148
extends radially out-    control valve 12 is thus in a relatively extended
5    9                 EP0228844B1                       10 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   upward force balances the
forces created by the stationary in body 30. Actuator arm 72 thus acts as
5   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 element 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 ball valve element 66. long as the
weight overcomes the force of spring     When overshot 29 is moved toward
control 156, means are thus also provided for maintaining   10  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  ring 102 from mandrel 30. As previously
indicated, flow passage 168 therethrough when the valve is in  15  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.
Re- valve 12 shown in FIG. 5, piston 132 is displaced  verse rotation and
the possibility of undesired dis- the lower end of cavity 130 by shoulder
148.  engagement of other joints in the tool string are fluid from the well
annulus flows through trans-  20  avoided. After disengagement, overshot 29
may be verse opening 147 into cavity 130. Thus, transverse  removed from
well annulus 166, as shown in FIG. opening 147  prevents a possible vacuum
in cavity  6. 130.                                                 Spring
156 provides a biasing means for main- When it is desirable to close off
well casing  taining control valve 12 in the closed position when 166,
packer 164 is actuated in a manner known in  25  overshot 29 is disengaged
from mandrel 30. the art to the position shown in FIG. 6 in which it is  To
retrieve control valve 12 along with packer sealingly engaged with an inner
surface of the well  164 and the tool string elements below the packer,
casing. Packer 164 is preferably retrievable. When  it is only necessary to
lower overshot 29 back into packer 164 is engaged, it will support the
weight of  well annulus 166 and stab the overshot over man- any tool string
elements below it.           30  drel 30. During the stab-over operation,
best illus- After engagement of packer 164, overshot 29    trated in FIG.
7, threaded surface 82 of mandrel 32 may be moved downwardly with respect
to man-      will force ring 102 into upper portion 94 of cavity drel 30
and control valve 12 such that lugs 112 and  90, again allowing ratcheting
expansion of ring 102 122 are no longer engaged, as best shown in FIG.  so
that the mandrel threaded surface engages 1B. This downward displacement of
overshot 29   35  threaded surface 104 of the ring as hereinbefore relieves
tension on mandrel 30. Further downward  described. displacement of
overshot 29 moves body 32, and       After re-engagement, overshot 29 is
raised with [err] mandrel 30, downwardly with respect to valve  respect to
control valve 12 to force the control sleeve assembly 50 which is
stationary in the well  valve into the open position thereof and to engage
along the packer 164. It will be seen by those  40  lugs 112 and 122. As
this occurs, shoulder 148 skilled in the art that in this relatively
converged  again forces piston 132 relatively downwardly in position of
control valve 12, ball valve element 66  piston cavity 130 so that fluid in
lower portion 143 



is rotated back to a closed position, obstructing  of the piston cavity is
forced through opening 144 central flow passage 168. Thus, means are pro-
into central flow passage 168, again compensating vided for closing valve
12.                  45  for the change in volume in the flow passage and
After the initial relief of tension on mandrel 30,  maintaining a
substantially constant pressure in the force exerted by spring 156 and the
weight of  control valve 12. the valve body will generally be sufficient to
auto-  Packer 164 may then be disengaged, and the matically close control
valve 12.                 entire tool string lifted out of well casing 166,
again In the relatively converged, closed position of  so  as shown in FIG.
5. control valve 12, shoulder 148 on valve sleeve       It can be seen,
therefore, that the retrieving assembly 50 is moved relatively upwardly so
that it  mechanism and subsurface control valve of the is again adjacent
shoulder 162 in body 32. When   present invention are well adapted to carry
out the body 32 and valve sleeve assembly 50 are thus     ends and
advantages mentioned as well as those relatively converged, the total
volume of central  55  inherent therein. flow passage 168 above valve
element 66 is re- duced.                                            Claims
Balancing piston 132 provides an upward force 6    11                EP 0
228 844 81                    12 1. A retrieving mechanism for coupling to
and          sion of said ring is prevented and said rota- releasing a
downhole tool at a predetermined       tional lugs are positioned adjacent
one another position in a well bore, said retrieving mecha-    for mutual
engagement thereof when said nism comprising a first member (29) having a
overshot is rotated. central opening (20,28) therethrough, said   5 member
being adapted for attachment to a tool   2. Apparatus according to claim
1, wherein a string to extend downwardly therefrom; a man-      transverse
end of each of said lugs defines a drel (30) for attachment to said tool to
extend    surface (116,118) at an acute angle with re- upwardly therefrom,
said mandrel including a       spect to a central axis of the apparatus.
threaded surface (82); and an annular engage-   10 ment member (102) around
said first member      3. Apparatus according to claim 1 or 2, further (29)
including a threaded surface (104), where-    comprising shoulder means
(84) for limiting by as said first member is lowered to said
relative longitudinal movement between said mandrel said threaded surfaces
engage in           ring and said mandrel as the mandrel is in- ratcheting
axial engagement, and can subse-  15   serted into the overshot central
opening. quently be disengaged by relative rotation of the first member
(29) and mandrel  charac-      4. Apparatus according to claim 1,2 or 3,
wherein terised by said first member being an overshot     each of said
threaded surfaces of said mandrel comprising an upper portion (14) defining
a         and said ring comprises a first surface (124) seal cavity (22)
having a seal (78) therein, an   20  extending an an acute angle to a
central axis intermediate portion defining an annular ring      of the
apparatus; and a second surface (126) receiving recess (90) therein, said
recess hav-    opposite said first surface and extending sub- ing a first,
larger diameter portion (94) and a    stantially normally to said central
axis; where- second, smaller diameter portion (98), said in-    by, said
angled first surfaces facilitate axial termediate portion further having a
longitudinal  25  engagement of said mandrel and ring, and said key (108)
extending radially inwardly from an      normal second surfaces prevent
axial disen- outer surface of said recess; and a lower por-     gagement of
mandrel and ring. tion having a rotation lug (122) extending radi- ally
inwardly therefrom; said annular engage-   5. Apparatus according to any of
claims 1 to 4, ment member comprises an annular ring (102)  30    further
comprising a seal surface (76) on said of substantially C-shaped cross
section dis-       mandrel; and seal means (78) in said overshot posed in
said ring receiving recess and defin-     central opening for providing
sealing engage- ing a longitudinal slot (106) therealong en-       ment
between said overshot and said mandrel gaged by said key for rotation of
said ring with   seal surface, said seal means being preferably said
overshot, said ring defining said threaded   35  above said annular cavity;
and said mandrel surface (104) internally therein and further hav-  seal
surface being preferably above said man- ing an outside diameter
dimensioned for close      drel threaded surface. tolerance when in said
recess second portion 



and for radial clearance when in said recess    6. Apparatus according to
any of claims 1 to 5, first portion; said mandrel (30) comprising an   40
wherein said threaded surfaces (104,82) define upper portion (74) defining
a sealing surface      a left-hand thread. thereon; an intermediate portion
(80) defining said threaded surface (82) externally thereon;  7. Apparatus
according to any of claims 1 to 6, and a lower portion (110) having a
rotation lug    wherein at least a portion of said lugs (112) extending
radially outwardly therefrom;   45  (112,122) are mutually engaged when at
least and wherein as said overshot is lowered onto       a portion of said
mandrel and ring threaded said mandrel for longitudinal insertion of said
surfaces (82,104) are engaged. mandrel in said overshot central opening,
said mandrel sealing surface sealingly engages       Revendlcations said
seal, and said mandrel threaded surface   so engages said ring threaded
surface such that    1. Dispositif de repechage destin6 a 6tre accou- said
ring is moved to said recess first portion,   p16 a un outil de fond de
trou, et a en 6tre said ring being expandable therein for said
lib6r6, en un emplacement pr6fix6 dans un ratcheting axial engagement with
said mandrel      trou de forage, ce dispositif de repechage threaded
surface, said threaded surfaces being   55  comprenant une premibre piece
(29) que tra- adapted for only rotational disengagement; and     verse un
passage central (20, 28), cette piece as said overshot is raised, said ring
is moved     dtant agenc6e de fagon h pouvoir tre fix6e to said recess
second portion such that expan-     sur une colonne porte-outil de fagon a
s'6ten- 7    13                 EP 0 228 844 B1                    14 dre
vers le bas A partir de cette dernibre, un     etanche avec ledit joint
d'etanch6ite et la surfa- manchon (30) destine a 8tre fix6 sur 1.otil de
ce filet6e de ce manchon coopbre avec la maniere a s'etendre vers le haut a
partir de ce    surface filet6e de la bague de fagon telle que dernier, ce
manchon comportant une surface         cette bague soit d6plac6e jusqu'a ia
premiere filet6e (82), et une pibce annulaire de venue en   5  partie de la
chambre, cette bague pouvant se prise (102) disposee autour de la premiere
deployer dans cette derniere afin de r6aliser piece (29) et comportant une
surface filetee       une venue en prise axiale du type a enclen- (104), de
sorte que, lorsqu'on fait descendre la   chement avec la surface filet6e du
manchon, premiere piece sur le manchon, lesdites surfa-     lesdites
surfaces filet6es n'etant adapt6es que ces filetees cooperent par venue en
prise axia-  10  pour une s6paration par rotation, et en ce que, le de type
a enclenchement et qu'elles peu-        lorsqu'on souleve l'organe de
repechage, la vent ult6rieurement 8tre separees par rotation     bague est
deplacee jusqu'a la seconde partie relative de ia premibre pibce (29) et du
man-      de la chambre de facon telle que cette bague chon, caract6rise en
ce que la premiere piece      soit emp8ch6e de se deployer et que les pat-
est un organe de repechage comportant une   75     tes d'entrainement en
rotation soient dispo- pairtie sup6rieure (14), dans laquelle est m6na-
sees en position voisine l'une de l'autre de. g6e un logement (22) pour
joint d'etanch6ite       fagon a venir en prise mutuelle lune sur l'autre
dans lequel un joint d'etancheite (78) est dis-    lorsqu'on fait tourner
l'organe de rep6chage. pose, une partie intermediaire, dans laquelle est.
m6nagee une chambre (90) de logement  2o  2. Dispositif suivant la
revendication 1, dans le- de bague annulaire, cette chambre comportant
quel une extr6mit6 transversale de chacune une premiere partie (94), de
plus grand diamb-     des pattes presente une surface (116, 118) tre, et
une seconde partie (98) de plus petit      faisant un angle aigu avec l'axe
de symetrie du *      diambtrei cette partie intermediaire comportant
dispositif. *      en outre une cannelure longitudinale (108)  25
s'etendant radialement vers l'int6rieur A partir  3  Dispositif suivant la
revendication 1 ou 2, corn- d'une surface extsrieure de ladite chambre, et
prenant en outre un epaulement (84) permet- une partie inferieure
comportant une patte         tant de imiter le d6placement longitudinal
rela- d'entraenement en rotation (122) s'6tendant ra-    tif entre la bague
et le manchon lorsque ce dialement vers l'int6rieur a partir de cet organe
30  dernier est introduit dans le passage central de de rep8chage, en ce
que la piece de venue en       l'organe de rep6chage. :. ... ptise .es.t
constituee par une bague annulaire ::    (102), a section transversale
pratiquement en    4. Dispositif suivant la revendication 1i 2 ou 3, C, qui
est dispos6e dans la chambre de loge-       dans loquel chacune des
surfaces filet6es du 



ment de bague et le long de laquelle est  35       manchon et de la bague
comporte une premib- Mnnag6e une fente longitudinale (106) dans         re
surface (124), faisant un angle aigu avec laquelle ladite cannelure
s'engage de fagon        l'axe de sym6trie du dispositif, et une seconde K
/ que la bague tourne avec l'organe de rep~cha-       surface (126) oppos6e
A la premibre surface et v  ge, cette bague comportant interieurement la-
s'6tendant pratiquement perpendiculairement a *      dite surface filetee
(104) et comportant en ou-  40  cet axe de symetrie, de sorte que les
premib- tre une surface cylindrique ext6rieure dimen-      res surfaces,
inclin6es, facilitent une venue en sionnee pour 8tre disposee en alustement
ser-      prise axiale du manchon et de la bague et qua r6 lorsqu'elle est
situee dans la seconde partie   les secondes surfaces, perpendiculaires,
em- de la chambre et avoc un jeu radial lorsqu'elle    p~chent une
separation axiale du manchon et est situ6e dans la premiere partie de cette
45    de la bague. derniere, en ce qua le manchon (30) comporte une partie
superieure (74), sur laquelle est    5. Dispositif suivant lune quelconque
des reven- m6nagee une surface d'etancheit6, une partie       dications 1 a
4, comprenant en outre une interm6diaire (80), comportant exterieurement
surface d'6tanch6ite (76), situ6e sur le man- ladite surface filet6e (82),
et une partie inf6-  so  chon, et des moyens d'6tanch6it6 (78) dispo-
rieure (110) comportant une patte d'entraine-      s6s dans le passage
central de l'organe de ment en rotation (112) qui s'6tend radialement
rep~chage et permettant d'assurer un contact vers l'ext6rieur a partir de
ce manchon, en ce     d'6tanch6it6 entre cet organe de rep8chage et que,
lorsqu'on fait descendre l'organe de rep8-    la surface d'6tanch6it6 du
manchon, ces chage sur le manchon en vue d'une introduc-  55    moyens
d'6tancheite 6tant de pref6rence dis- tion longitudinale de ce dernier dans
l'ouvertu-   pos6s au-dessus de ladite cavit6 annulaire et re centrale de
l'organe de repOchage, la surfa-    la surface d'etanch6it6 du manchon
6tant de ce d'stanch6it6 du manchon vient en contact        pr6ference
situee au-dessus de la surface file- !~~~~~~~~~~ a                        1
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16 t6e de ce dernier.                                 Ausnehmung enge
Toleranz und im ersten Teil der Ausnehrnung radialer Spielraum besteht; 6.
Dispositif suivant l'une quelconque des reven-     daB der Dorn (30) ein
Oberteil (74) mit einer dications 1 a 5, dans lequel les surfaces file-
daran bestimmten Dichtflache, ein Zwischenteil t6es (104, 82) constituent
un filetage a pas a   5  (80), das auBenseitig daran die Gewindeflache
gauche.                                           (82) bestimmt, und ein
Unterteil (110) mit ei- nem davon radial nach aulen verlaufenden 7.
Dispositif suivant l'une quelconque des reven-     Verdrehungsansatz (112)
aufweist; dafl bei Ab- :     dications 1 A 6, dans lequel au moins une
senken des Oberwurfs auf den Dom  zur partie des pattes (112, 122) sont
mutuellement  10  LUngseinfUhrung des Dorns in die zentrale-Off- en prise
lorsqu'au moins une partie des surfa-     nung des Oberwurfs die
Dichfflache des Dorns ces filet6es (82, 104) du manchon et de la
der Dichtung dichtend anlegbar und die Ge- bague sont en prise.
windeflache des Dorns mit der Gewindeflache des Ringes im Eingriff ist,
derart, daR der Ring PatentansprlUche                              15
in den ersten Teil der Ausnehmung bewegbar und darin zum axialen
Sperreingriff mit der 1. Rilckholmechanismus zur Kopplung an und zur
Gewindeflache des Doms ausdehnbar ist, wo- Freigabe eines
Bohrlochwerkzeuges in einer         bei die Gewindeflachen allein zur
drehbaren vorgegebenen Stellung in einem Bohrloch, ent-      Losung
voneinander eingerichtet sind; und dafl haltend ein erstes Glied (29) mit
einer zentra-  20  der Ring beim Anheben des Oberwurfs in den len
Durchgangsoffnung (20, 28), das zur An-        zweiten Teil der Ausnehmung
bewegbar ist, bringung an einem Rohrstrang eingerichtet ist,     derart,
dafl die Ausdehnung des Ringes verhin- so daB es sich von diesem nach unten
er-           derbar. ist und die Verdrehungsansatze zur ge- streckt; einen
Dorn (30) zur Anbringung an         genseitigen Anlage bei Drehung des
Oberwurfs dem Werkzeug, so daB er sich von diesem   25       nebeneinander
angeordnet sind. nach oben erstreckt, und mit einer Gewindefil- che (82);
und ein um das erste Glied (29)      2. Vorrichtung nach Anspruch 1,
dadurch gekenn- herum verlaufendes, ringformiges Eingriffsglied
zeichnet, daB ein Querende jedes Verdre- (102) mit einer Gewindeflache
(104), wobel die     hungsansatzes eine in Bezug auf eine Mittel- 



Gewindefl~chen in axialen Sperreingriff kom-   30  achse der Vorrichtung
spitzwinklige Flache men, wenn das erste Glied auf den Dorn abge-
(116, 118) bestimmt. senkt.wird, und nachfolgend durch.relative Ver-
.-:drehung'zwischen dem ersten Glied (29) und    3. Vorrichtung nach
Anspruch 1 oder 2, ferner demDorn voneinanderlosbarsind,
gekennzeichnet durch Schultermittel (84) zur 35      Begrenzung der
relativen L.Angsbewegung zwi- ' dadurch gekennzeichnet, daB das erste Glied
schen dem Ring und dem Dorn beim EinfUh- ein Oberwurf ist, der ein Oberteil
(14). mit ei-  ren des Doms in die zentrale O5ffnung des nem  Dichtraum
(22) und darin befindlicher        Uberwurfs. y> ,.Dichtung (78), ein
Zwischenteil, das eine ring- fo5rmige Ausnehmung (90) zur Aufnahme eines
40  4. Vorrichtung nach Anspruch 1, 2 oder 3, da- Ringes bestimmt, die
einen ersten Teil (94) mit    durch gekennzeichnet, dal jede der Gewinde-
groflerem Durchmesser und einen zweiten Teil      flachen des Dorns und des
Ringes eine erste (98) mit kleinerem Durchmesser enthalt, und        Flache
(124), die unter einem spitzen Winkel das ferner einen Langskeil (108)
enthalt, der      zu einer Mittelachse der Vorrichtung verlauft, sich von
einer Aulenflache der Ausnehmung   45     und eine zweite Flache (126)
aufweist, die der radial nach innen erstreckt, und ein Unterteil     ersten
Flache gegenuberliegt und im wesentli- aufweist, das einen davon radial
nach innen        chen senkrecht zur Mittelachse verliuft, wobei
verlaufenden Verdrehungsansatz (122) enthalt;      die gewinkelten ersten
Flachen den axialen daB das ringformige Eingriffsglied einen Ring
Eingriff des Dorns und des Ringes erleichtern (102) von im wesentlichen
C-f6rmigem Quer-  so     und die senkrechten zweiten Flachen die axia-
schnitt aufweist, der in der den Ring aufneh-     le Trennung von Dom und
Ring verhindern. menden Ausnehmung angeordnet ist und dar- an entlang einen
Langsschlitz (106) zum Ein-   5. Vorrichtung nach einem der Ansprlche 1 bis
griff mit dem  LAngskeil zur Verdrehung des        4, femer gekennzeichnet
durch eine Dichtffi- Ringes mit dem Uberwurf bestimmt; daB der  55      che
(76) an dem Dorn und Dichtmittel (78) in Ring darin innen die Gewindeflache
(104) be-       der zentralen Offnung des Oberwurfs zum stimmt und einen
Aulendurchmesser hat, der         dichtenden Eingriff zwischen dem
Uberwurf so dimensioniert ist, daB im zweiten Teil der      und der
Dichtflache des Dorns, wobei sich die 9111111111111    17
EP 0 228 844 B1                      18 Dichtmittel vorzugsweise oberhalb
der ringf6r- migen Ausnehmung und die Dichtfa1che des Dorns vorzugsweise
oberhalb der Gewindefla- che des Dorns befinden. .5 . Vorrichtung nach
einem der Ansprache 1 bis 5, dadurch gekennzeichnet, daB die Gewinde-
flachen (104, 82) ein Linksgewinde bestimmen. 7. Vorrichtung nach einern
der Anspriche 1 bis  10 6, dadurch gekennzeichnet, dafli wenigstens ein
Teil der Verdrehungsansatze (112, 122) in gegenseitigem  Eingriff sind,
wenn wenigstens ein Teil der Gewindefilchen (82, 104) an dem :   Dorn und
dem Ring im Eingriff sind.         15 20 25 30 35 40 45 50 55    


