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sure acting downwardly on it, and its downward movement is limited by an
anchor pipe resting on This invention relates generally to a lock for a
the bottom of the hole or engaging the side wall of downhole apparatus and
more particularly, but not  the bore. The interconnecting construction of
con- by way of limitation, to a hydraulic lock for holding   5   ventional
dual packers known to the art is such that down an upper packer mounted on
a packer man-     this downward limitation is also applicable to the drel
connected to a lower packer disposed in an   top packer so that it is only
the upward movement open well bore.                                   of
the upper packer which is of primary concern. In fracturing a formation
intersected by a well   Although one can circumvent this problem by bore,
it is known to have two seals, referred to as  10  always casing or lining
the well bore and by then packers, set in the well at the upper and lower
using the known types of casing engaging locks, it boundaries of the
formation to be fractured. A    is desirable to solve the problem in a
manner pressurized fracturing fluid is then injected between  whereby open
hole packers can be securely set the set packers through a tubing or pipe
string on  and locked in open well bores because this saves which the
packers are carried into the hole. Such  15  the time and expense of always
having to case or procedure can be used either when the well bore is  line
the well bore while still accomplishing reliable lined with a casing or
when the well bore is unlined  fracturing. preferred to herein as an open
well bore, or the      The foregoing exemplifies the particular need [err].
It is important that once the packers are set,  for a lock by which a top
or upper packer can be they remain set (until specifically released) so
that  20  locked relative to a bottom or lower packer to the fracturing
fluid will be properly contained to  prevent upward movement of the upper
packer in achieve the desired fracturing, and so that haz-  response to the
fracturing fluid pressure exerted ardous conditions are not thereby
created. It is also  between the two packers when the packers are important
for the packers to remain set when a    used in an open well bore. The
satisfaction of this measuring tool, such as a precision caliper tool  25
need, however, would also provide an improved subassembly, is carried
between them. Any move-   lock useful in other types of downhole apparatus
ment of the packers that is communicated to a tool  which require locking
against relative movement such as a caliper can produce false readings and
between different parts of the apparatus. also seriously damage the tool if
it has its mea-    The present invention reduces or mitigates the surement
arms extended.                      30  above-noted shortcomings of the
prior art by pro- When the well bore is lined with a casing or   viding an
improved lock for a downhole apparatus. the like, known types of mechanical
and hydraulic  The present invention has particular utility in a slips can
be used to engage the casing so that    double packer used in an open well
bore. That is, upward movement of the top packer, such as in     with the
present invention, the upper packer of the response to the pressure of the
fracturing fluid  35  double or dual packer assembly can be control-
exceeding the hydrostatic pressure existing above  lably locked and
unlocked against upward move- the top packer, is prevented. Preventing such
up-  ment which would otherwise occur in response to a ward movement can
also sometimes be accom-         pressure, applied through the tubing
between the plished to some degree by "slacking off" the tub-  two packers,
exceeding the hydrostatic pressure ing or pipe string so that the weight of
the string   40  and the weight of the pipe or tubing acting down- exerts a
downward acting force on the packers.    wardly on the upper packer.
However, the present When packers are to be set in open well bores,
invention has broader applications with respect to, however, the
aforementioned mechanical and hy-    in general, a downhole apparatus
having an Inner draulic slips have not been helpful in anchoring the
tubular member and an outer tubular member in top packer against upward
movement. Likewise,  45  which the inner tubular member is slidably dis-
the use of "slacked-off" tubing has been inad-    posed. equate in general
because in deep wells where the    US-A-4258787 describes a lock for a
downhole slacked-off pipe weight would be sufficient to pre-  apparatus
having an inner tubular member and an vent upward movement, the weight has
been         outer tubular member in which the inner tubular known to
create a force exceeding the loading   50  member is slidably disposed, the
lock comprising a characteristic of the packer, thereby damaging it. In
latch member mounted on the inner tubular mem- shallower wells, the upward
applied force exerted  bers, actuating pressure communicating means by the
fracturing fluid can easily overcome the   disposed in the inner tubular
member for commu- lesser pipe weight, thereby causing the to packer
nicating an actuating pressure to the latch member to become unseated.
55  so that the latch member moves towards the outer The foregoing problem
particularly pertains to  tubular member in response to the actuating pres-
upward movement of the top packer because the     sure. lower packer has
the greater fracturing fluid pres-  According to the present invention,
there is 2    



3                 EP0 250106 B1                      4 provided a lock for
a downhole apparatus having an  means to said engagement position. inner
tubular member and an outer tubular member     In another embodiment, the
lock is particularly in which the inner tubular member is slidably dis-
for holding down an upper packer mounted on a posed, said lock comprising:
a latch member       packer mandrel connected to a lower packer, mounted on
one of the inner and outer tubular   5   wherein said inner tubular member
comprises said members;  actuating  pressure  communicating      packer
mandrel, and said outer tubular member means, disposed in the one of the
inner and outer  comprises a locking sleeve, said lock comprising tubular
members on which said latch member is      said locking sleeve connected to
the upper packer, mounted, for communicating an actuating pressure  said
locking sleeve having an inner surface along to said latch member so that
said latch member  10  which is defined said latch member engagement moves
towards the other of the inner and outer     means comprising a locking
sleeve engagement tubular members in response to the actuating pres-
surface; a locking mandrel connected to the packer sure; characterised in
that said lock further com-  mandrel, said locking mandrel having an outer
sur- prises latch member engagement means, mounted     face, facing said
inner surface of said locking on the other of the inner and outer tubular
mem-   15  sleeve, and an inner surface, defining an axial bers, for
interlocking with said latch member when  channel through said locking
mandrel, said outer said latch member is moved in response to the
surface having a radial cavity defined therethrough actuating pressure; and
hydrostatic pressure com-  extending within said locking mandrel towards
said municating means, disposed in the other of the    axial channel; and
wherein said latch member is inner and outer tubular members, for
communicat-  20  slidably disposed in said cavity, said latch member ing a
hydrostatic pressure to said latch member so  having a latch member
engagement surface facing that a force exerted by the hydrostatic pressure
Is  said inner surface of said locking sleeve; and applied to said latch
member in opposition to a    wherein said actuating pressure communicating
force exerted on said latch member by the actuat-  means are disposed in
said locking mandrel for ing pressure.                                 25
communicating a hydraulic pressure from said axial In a preferred
embodiment, a lock of the inven-  channel into said cavity and against said
latch tion further comprises biasing means, connected to  member, whereby
said latch member is thereby the one of the inner and outer tubular members
on  movable, so that at least a portion of said latch which the latch
member is mounted, for biasing the  member engagement surface interlocks
with at latch member away from the other of the inner and   30  least a
portion of said locking sleeve engagement outer tubular members. This
preferred embodiment   surface when said portions are radially aligned and
lock also comprises hydrostatic pressure commu-    said hydraulic pressure
is applied. nicating means, disposed in the other of the inner   In order
that the present invention may be and outer tubular members, for
communicating a     more fully understood, an embodiment thereof will
hydrostatic pressure to the latch member so that a   35  now be described,
by way of example only, with force exerted by the hydrostatic pressure is
applied  reference to the accompanying drawings, wherein: to the latch
member in opposition to a force ex-     FIG. 1 is a schematic illustration
of  a double or erted on the latch member by the actuating pres-
dual packer/working tool assembly with which a sure.
lock of the present invention can be used. In one embodiment of the present
invention,  40   FIGS. 2A-2F form a partial sectional view of an the lock
is particularly for a packer assembly       upper packer section which can
be used in the wherein said inner tubular member comprises a
example, illustrated in FIG. 1 and which includes packer mandrel and said
outer tubular member         a preferred embodiment of the lock of the
comprises a packer carrier sleeve, said lock com-    present invention.
prising locking mandrel means for connecting with  45  FIG. 3 is a
sectional end view of a locking the packer mandrel inside the packer
carrier         mandrel of the lock of the preferred embodiment sleeve,
said locking mandrel means having a Ion-     as taken along line 3-3 shown
in FIG. 2B, but gitudinal channel and a transverse cavity defined
without the other structures shown in FIG. 2B. therein; said latch member
means is slidably dis-    FIG. 4 is a plan view of a portion of a latch
posed in said transverse cavity, for engaging the   50  member of the lock
of the preferred embodi- packer carrier sleeve when said latch member
ment. means is moved to an engagement position be-          The preferred
embodiment of the present in- tween said locking mandrel means and the
packer   vention will be described with reference to a dual carrier sleeve;
and wherein the actuating pressure  packer assembly 2 disposed in an open
well bore communicating means are disposed in said locking   55  4. This
particular construction is schematically illus- mandrel means for
communicating an actuating      trated in FIG. 1 (although not so
illustrated because pressure from said longitudinal channel to said   of
the schematic nature of FIG. 1, the bore 4 has transverse cavity to move
said latch member       an Irregular side wall, not a smooth side wall, as
3    



5                 EP 0 250 106 B1                     6 known to the art).
It is contemplated, however, that  is a cylindrical tube of conventional
design having the present invention has a more general utility,  a lower
externally threaded end for engaging a such as in any downhole apparatus
having an inner  lower adapter 24 of a conventional type used for tubular
member and an outer tubular member in     connecting (through the caliper
tool 10 in the FIG. which the inner tubular member is slidably dis-   5   1
configuration) to the lower packer section 6 an- posed but to which the
inner tubular member is to  chored on the bottom or in the side wall of the
well be controllably lockable. Thus, the present inven-  bore 4 by the
anchor pipe 12. The packer mandrel tion provides a lock to selectably
retain these tubu-  20 has an internally threaded throat at its other end
lar members against relative movement in at least  for threadedly coupling
with an externally threaded one direction.                               10
end of the locking mandrel 22, which locking man- The dual packer assembly
2 schematically il-  drel 22 forms part of the lock 18 and will be more
lustrated in FIG. 1 includes a bottom or lower    particularly described
hereinbelow. packer section 6 of conventional design (such as     The outer
tubular member 16 is characterized the lower end of a Halliburton Services
No. 2 NR  in the preferred embodiment as an upper packer packer assembly).
Spaced above the lower packer  15  carrying assembly having a packer 26
(FIGS. 2D- section 6 is a top or upper packer section 8 which  2E)
connected (such as by a bolting fastening includes at least part of a
conventional upper pack-  means including the nut and bolt combination 28
assembly (such as the top portion of a Hallibur-  shown in FIG. 2D) to a
packer carrier sleeve. The ton Services No. 2 NR packer assembly), but
packer carrier sleeve includes a packer retaining which also incorporates
the novel and improved   20  collar 30, to which the packer 26 is fastened,
and a lock of the present invention.                    connecting sleeve
32, to which the retaining collar Shown mounted within a slotted sleeve 9
ex-    30 is connected by a quick change coupling 34 tending between the
packer sections 6, 8 is a     (FIGS. 2B-2D). The packer carrier sleeve of
the caliper tool 10 which is not part of the present  outer tubular member
16 also includes a locking invention. The caliper tool 10, however,
exemplifies  25  sleeve 36 (FIGS. 2A-2C) which is threadedly con- a device
whose proper operation requires that the  nected to the connecting sleeve
32 and which top packer section 8 not be displaced when the    forms
another part of the lock 18 to be more fracturing pressure, applied to the
volume of the  particularly described hereinbelow. well bore 4 which is
between the packer sections     The packer 26 of the preferred embodiment
is and in which the caliper tool 10 is disposed, exerts  30   made of a
composition (e.g., an elastomer) of a a force that exceeds any downwardly
acting weight  type as known to the art. It has an annular shape of the
pipe on which the packer assembly 2 and    defining a hollow interior in
which the packer man- the tool 10 are lowered into the well and the force
drel 20 is slidably received. Providing lower sup- of any hydrostatic head
acting downwardly on the  port to the packer 26 are a packer support 38
upper packer section 8. This illustrates the need for  35  (shown in FIG.
2E as being splined with the packer the lock of the present invention by
which the    mandrel 20), a rubber packer shoe 40, a packer upper packer
section 8 can be effectively locked to  shoe support 42 and a coupling
collar 44 threaded- the lower packer section 6, which is anchored by  ly
interconnecting the shoe support 42 with the an anchor pipe 12 into the
bottom or the side of  lower adapter 24 (FIGS. 2E-2F). These elements the
hole 4, to prevent upward movement of the   40  are of conventional designs
known to the art and packer of the section 8. The preferred embodiment
thus will not be further described. of this lock is illustrated within the
downhole ap-  The packer retaining collar 30, the connecting paratus shown
in FIGS. 2A-2F.                     sleeve 32, and the quick change
coupling 34 are The downhole apparatus illustrated in FIGS.    also of
conventional designs and will not be par- 2A-2F in conjunction with the
lock of the present  45  ticularly described because these designs are
invention is an example of the upper packer sec-  known to the art. It will
be noted, however, that the tion 8. This apparatus broadly includes an
inner  coupling between the packer retaining collar 30 tubular member 14
and an outer tubular member     and the connecting sleeve 32 includes a
known 16, both of which include a plurality of components.  type of seal 46
retained in between the packer The inner member 14 is slidable relative to
the   50  retaining collar 30 and the connecting sleeve 32 outer member 16,
but these two members can be     and adjacent the packer mandrel 20 as
shown in locked together by a lock 18 of the present inven-  FIG. 2D.
Additionally, the connecting sleeve 32 is tion.
shown as having a splined interconnecting relation- The inner tubular
member 14 of the upper       ship with the packer mandrel 20 as Identified
by packer section 8 is characterized in the preferred  55  the reference
numeral 48 in FIG. 2C. embodiment as a mandrel assembly including a
The outer tubular member 16 connects at Its packer mandrel 20 (FIGS. 2C-2F)
and a locking     upper end to an upper adapter 50 (FIG. 2A) having mandrel
22 (FIGS. 2A-2C). The packer mandrel 20   a conventional design for
connecting to the tubing 4    



7                 EP 0 250 106 B1                    8 or pipe string (not
shown) on which the dual packer  extending annular shoulder defined between
the assembly 2, and the caliper tool 10 in the FIG. 1  surface 88 and the
outermost portion of the protu- example, are run into the open well bore 4.
The    berant portion 60, which annular shoulder is iden- upper adapter 50
carries a seal 52 for providing a  tified in FIG. 2B by the reference
numeral 90. The sliding fluid seal between the upper adapter 50 and   5
outer surface 88 defines an upper sealing surface the locking mandrel 22.
engaged by the seal 52 carried by the upper The lock 18 includes not only
the aforemen-    adapter 50. The seal 52 and the seal 82 have the tioned
locking mandrel 22 and the locking sleeve  same size so that a
hydraulically balanced seal is 36, but also a latching mechanism 54. Each
of     created between the locking mandrel 22 and the these elements will
be more particularly described   10  locking sleeve 36 on opposite sides of
the protu- with primary reference to FIGS. 2A-2C, 3 and 4.    berant
portion 60. The locking mandrel 22 is a means for con-         The
protuberant portion 60 can travel longitudi- necting part of the lock 18
with the packer mandrel  nally or axially within a volume 91 defined
between 20 inside the portion of the upper packer section 8  facing
surfaces of the locking mandrel 22 and an defining the outer tubular member
16. The locking   15  inner surface 92 of the locking sleeve 36. This
mandrel 22 is an elongated member having a cylin-  volume is also between
the longitudinally spaced, drical inner surface 56 defining a longitudinal
chan-  circumferential seals 52, 82. This volume is defined nel 58
extending throughout the length of the lock-  in part by the Inner surface
92 of the locking sleeve ing mandrel 22. The channel 58 of the preferred
36 being offset radially outwardly from an inner embodiment is disposed
axially through the man-  20  surface 94 of the locking sleeve 36. This
offset is drel 22.                                          established
across a radial annular shoulder 95 The mandrel 22 also has a cylindrical
protuber-  which faces the shoulder 86 of the locking mandrel ant portion
60 extending radially outwardly from the  22. The locking sleeve 36 has a
cylindrical outer main body of the mandrel 22. Milled or otherwise  surface
96 and a threaded outer cylindrical surface defined in the protuberant
portion 60 are four cav-  25  98 radially inwardly offset from the surface
96 for ities 62, 64, 66, 68 (FIGS. 2B and 3) which extend  engaging an
internal thread of the connecting through the outer surface of the
protuberant portion  sleeve 32. 60 and into the protuberant portion 60
transversely   Defined along the inner surface 92 is a locking to the
length of the mandrel 22. In the preferred  sleeve engagement surface 100
comprising in the embodiment these cavities extend radially with re-  30
preferred embodiment grooves or serrations or spective parallel side walls
or surfaces extending  teeth defining engagement means for interlocking
perpendicularly from a respective bottom wall or   with cooperating
elements of a latch member for- surface. Associated with each of the four
cavities  ming part of the latching mechanism 54. The lock- are two slots
extending longitudinally from opposite  ing sleeve engagement surface 100
is not coexten- ends of the respective cavity. The two slots asso-  35
sive with the length of the surface 92 so that the ciated with the cavity
62 are identified in FIG. 2B  latching mechanism 54 is longitudinally
movable by the reference numerals 70, 72. For the cavities  between a
longitudinally located unlatched or dis- 64, 66, 68, slots 74, 76, 78,
respectively, cor-  engagement position, located In the preferred em-
responding to the slot 72 for the cavity 62, are  bodiment relatively
closer to the shoulder 95 than shown in FIG. 3. The cavities 62, 64, 66, 68
are  40  to the opposite end of the volume adjacent a radial disposed in
two pairs of diametrically opposed    annular surface 101 of the upper
adapter 50, and a cavities whereby one pair includes the cavities 62,
longitudinally located latchable or engagement po- 66 and the other pair
includes the cavities 64, 68.  sition, wherein at least part of the
latching mecha- These cavities and slots open towards or face the  nism
overlies at least a portion of the locking locking sleeve 36.
45  sleeve engagement surface 100. The mandrel 22 also includes a
cylindrical out-    The latching mechanism 54 of the preferred er surface
80 defining a lower sealing surface en-  embodiment includes latch member
means, slidab- gaged by a seal 82 (FIG. 2C) retained in a recess  ly
disposed in at least one of the cavities 62, 64, 84 of the locking sleeve
36. The diameter of the   66, 68, for engaging the packer carrying sleeve
surface 80 is less than the outermost diameter of  50  assembly
(specifically, the locking sleeve engage- the protuberant portion 60 so
that a radially extend-  ment surface 100 in the preferred embodiment) Ing
annular shoulder 86 is defined therebetween.  when the latch member means
is moved to the The mandrel 22 has another cylindrical outer
aforementioned longitudinal engagement position surface 88. The outer
surface 88 extends longitudi-  and then to a radially located latched or
engage- nally. from the end of the protuberant portion 60   54  ment
position. The latching mechanism 54 also opposite the end thereof from
which the surface 80  includes actuating pressure communicating means,
extends. The surface 88 has the same diameter as   disposed in the tubular
member on which the latch the surface 80; therefore, there is also a
radially  member means is mounted, for communicating an 5    



9                 EP0250 106 B1                     10 actuating pressure
to the latch member means so       The latch member 102 also includes seal
that the latch member means moves towards the      means 128, detachably
connected to the carrier other tubular member, and into the radial engage-
block 108, for providing a sliding seal between the ment position, in
response to the actuating pros-  latch member 102 and the inner side walls
of the sure. The latching mechanism 54 also includes   5   cavity 62 in
which the latch member 102 is dis- biasing means, connected to the tubular
member    posed. The seal means 128 includes a seal support on which the
latch member means Is mounted, for    member 130 having an oblong
configuration similar exerting a biasing force against the latch member  to
that of the carrier block 108 and similar to the means in opposition to a
force exerted on the latch  shape of the cavity 62. A peripheral groove 132
is member means by the actuating pressure so that  10  defined around the
perimeter of the seal support the latch member means is biased away from
the     member 130. The groove 132 receives a seal as- other tubular member
and thus towards a radial    sembly 134 comprising an 0-ring or other
suitable disengagement position which is out of engage-    fluid member and
also comprising a seal back-up ment with the locking sleeve engagement
surface   ring which reduces the friction of the movable seal 100 even
though the locking member means even   15  and which reinforces the primary
seal ring against partially overlies the engagement surface 100 and  high
pressure differentials that may exist across the is thus at a longitudinal
latchable or engageable  sealing structure. postion. Thus, this biasing
force tends to move the   The seal support member 130 is connected to latch
member means deeper into its respective     the carrier block 108 by a
suitable connector cavity. The latching mechanism 54 still further in-  20
means whereby the two are releasably connected cludes hydrostatic pressure
communicating means,  to enable the carrier block 108 to be released from
disposed in the tubular member on which the latch  the seal support member
130, such as when the member means is not mounted, for communicating
latch member engagement surface defined by the a hydrostatic pressure to
the latch member means  gripping teeth 110 is worn out and is to be re- so
that a force exerted by the hydrostatic pressure  25  placed with another
such gripping means. In the is applied to the latch member means in
opposition  preferred embodiment this connector means in- to a force
exerted on the latch member means by    cludes a dovetail tenon 136,
protruding from a the actuating pressure.                           central
portion of the seal support member 130, The latch member means of the
preferred em-    and a mortise 138, defined centrally along and bodiment
includes four latch members, each dis-  so  transversely across a surface
of the carrier block posed in a respective one of the cavities 62, 64,  108
for slidably receiving the dovetail tenon 136. 66, 68. Because each of
these latch members is        These components of the latch member 102
identical, only a latch member 102 principally    define a slidable body
which is movable within the shown in FIG. 2B will be described. The latch
cavity 62. Corresponding components define a plu- member 102 includes a
gripping member or means  35  rality of other latch members respectively
disposed 104 for defining a latch member engagement sur-   in the cavities
64, 66, 68 for simultaneous slidable face 106 (see also FIG. 4) facing the
inner surface  movement with the latch member 102. These 92 of the locking
sleeve 36. The gripping means    movements occur in response to an
actuating pres- 104 of the preferred embodiment is constructed of  sure
provided through the tubing or pipe string an oblong carrier block 108 and
a plurality of  40  from the surface and into the channel 58 of the
gripping teeth 110 defined in the preferred embodi-  locking mandrel 22 for
communication into the cav- ment by carbide inserts retained in the carrier
ities 62, 64, 66, 68 through respective ones of the block 108 at oblique
angles thereto to give a tilted  plurality of actuating  pressure
communicating configuration to the carbide inserts which facilitates  means
contained In the preferred embodiment of their ability to bite or grip into
the locking sleeve   45  the present invention. Because each of these com-
engagement surface 100 of the locking sleeve 36.  municating means is
identical in the preferred em- The teeth 110 are received along a
rectangular    bodiment, only the one associated with the cavity planar
surface 111 of the carrier block 108, and  62 will be particularly
described hereinbelow. they define a plurality of protuberances extending
In the preferred embodiment the actuating from the surface of the carrier
block 108. Milled or  50  pressure communication means communicates a
otherwise defined in opposite ones of the curved   hydraulic pressure from
the axial channel 58 into ends of the oblong block 108 are respective
reces-  the cavities 62, 64, 66, 68 of the locking mandrel ses 112, 114.
The recess 112 has a curved lower    22. This pressure exerts a force
against the latch surface 116. Parallel planar surfaces 118, 120 ex-
member 102 and the other similar latch members. tend from opposite edges of
the surface 116. The   55  This force, when sufficiently strong, moves the
recess 114 has a curved lower surface 122 and     latch members radially
outwardly so that at least parallel planar surfaces 124, 126 extending from
portions of the engagement surfaces thereof inter- opposite edges of the
surface 122.                lock with at least a portion of the locking
sleeve 6    



11                EP 0 250 106 B1                  12 engagement surface
100 of the locking sleeve 36  through holes defined in the support portion
148 when these portions are radially aligned. This radial  and the spring
support member 152 and into a alignment is achieved after the packers have
been  radially extending threaded bore extending from set as will be more
particularly described herein-  the slot 70 into the protuberant portion 60
of the below.                                       5   locking mandrel 22.
To provide this communication to the cavity 62,  The spring member 146 is
constructed and the preferred embodiment actuating pressure com-  situated
similarly to the spring member 144, except municating means associated with
the cavity 62   that it has a support portion 156 which is secured includes
two holes 140, 142 defined by respective  in the slot 72 by a spring
support member 158 and transverse walls of the locking mandrel 22. These
1o  a screw or bolt 160. This allows an engagement walls extend between the
channel 58 and the trans-  portion 162 of the spring member 146 to extend
verse cavity 62. In the preferred embodiment these  into the recess 114 of
the latch member 102. walls are specifically radially extending walls. The
Therefore, the spring member 146 extends in an actuating pressure
communicated through these    opposite direction towards the spring member
144 holes can be derived from the fracturing fluid  15  and in a manner so
that the engagement portion pumped down through the central channel extend-
162 overhangs the cavity 62 and engages the ing through the entire upper
packer section 8 for  carrier block 108 to exert a radially inwardly di-
introduction into the open well bore volume encom-  rected force on the
block 108. passed between the spaced packers of the lower       The biasing
means also includes a retaining and upper packer sections 6, 8.
20  ring 164 freely disposed between the screws or The biasing means of the
preferred embodi-    bolts 154, 160 and partially overlying the spring ment
latch mechanism  54 includes two spring     members 144, 146 and the
carrier block 108. The members for each of the latch members. Because
ring 164 acts as a safety backup to prevent the the spring members are
identical, only the two   spring members 144, 146 from becoming too out-
associated with the latch member 102 shown in  25  wardly extended. FIG. 2B
will be described. These spring members      The  hydrostatic  pressure
communicating are identified by the reference numerals 144, 146.  means of
the latching mechanism 54 includes four The spring member 144 has a support
portion 148  radial passages defined through the locking sleeve and an
engagement portion 150 extending at an    36 so that a pressure existing
externally of the obtuse angle from the support portion 148. The  30
locking sleeve 36 is communicated internally there- spring member 144 is
made of a resilient material  of to exert a radially inwardly directed
force on the so that the engagement portion 150 can bend      latch member
102 and, in particular, on the carrier relative to the support portion 148,
but with a  block 108 thereof. These four passages are equally resulting
biasing force being created tending to  spaced around the circumference of
the locking return the engagement portion 150 to  its rest posi-  36
sleeve 36 so that only one, identified as a hole 166, tion shown in FIG.
2B. This action provides a    is shown in FIG. 2B. In the preferred
embodiment biasing force which acts in opposition to the direc-  each of
these holes has a one-half inch diameter; tion of the hydraulic actuating
pressure applied  however, any suitable size hole can be used. The through
the holes 140, 142 and thereby tends to  hole 166, and its three
counterparts, extend radially move the latch member 102 deeper into the
cavity  40  through the locking sleeve 36 along the shoulder 62. This acts
as a return force when the actuating  95 defined between the offset inner
surfaces 92, pressure is removed.                             94. This
provides communication passages for al- The support portion 148 is received
in the slot  lowing the hydrostatic pressure existing outside the 70, and
the engagement portion 150 extends as a  upper packer section 8 and above
the packer 26 to spring finger into the recess 112 of the latch mem-  45
be communicated into the volume 91 within the ber 102. The spring member
144 is secured in the  locking sleeve 36 between the seals 52, 82. These
slot 70 by suitable connecting means which       holes also allow the
hydraulic chamber or volume achieves the aforementioned construction
wherein  91 to fill with fluid as the dual packer assembly 2 is the end of
the spring member 144 defined by the  run in the hole, thereby balancing
the internal and engagement portion 150 overhangs the cavity 62  so
external pressures across the latch members dur- and engages the carrier
block 108 within its recess  ing this time. 112 to exert a radially
inwardly directed force on   To use the present invention, the packer as-
the block 108 and thus on the overall latch member  sembly 2 is attached to
a tubing or pipe string (not 102. This connecting means comprises in the
pre-  shown) and run into the well bore 4 in a manner as ferred embodiment
a spring backup or support  55  known to the art. When the dual packer
assembly 2 member 152 placed adjacent the support portion   is at the
appropriate location, the packer 26 and the 148 of the spring member 144,
and the connecting  packer of the lower packer section 6 are set, also
means also includes a screw or bolt 154 extending  in a manner as known to
the art. In running this 7    



13                EP 0 250 106 B1                    14 structure into the
well bore 4, the inner and outer  the retracting spring members of the
biasing tubular members of the upper packer section 8 are  means. situated
as shown in FIGS. 2A-2F; however, when        Thus, the present invention
is well adapted to the packers are set, relative movement between     carry
out the objects and attain the ends and the inner and outer tubular members
occurs so that   5   advantages mentioned above as well as those in- the
latch member 102, and the other three latch    herent therein. While a
preferred embodiment of members disposed in the cavities 64, 66, 68, have
the Invention has been described for the purpose at least portions of their
latch member engagement  of this disclosure, numerous changes in the con-
surfaces radially aligned with at least a portion of  struction and
arrangement of parts can be made by the locking sleeve engagement surface
100. At this  10  those skilled in the art, which changes are encom- time,
but prior to a sufficient actuating pressure  passed within the spirit of
this invention as defined being applied down through the tubing or pipe
by the appended claims. string and into the channel 58 of the locking man-
drel 22, the spring members of the biasing means   Claims are holding the
respective latch members in their  15 radial unlatched positions, which are
relatively radi-  1. A lock (18) for a downhole apparatus having an ally
inward positions, such as is illustrated by the   inner tubular member (14)
and an outer tubular position of the latch member 102 in FIG. 2B. These
member (16) in which the inner tubular mem- itch members are also held in
these unlatched         ber is slidably disposed, said lock comprising:
radial positions by the hydrostatic pressure existing   20  a latch member
(102) mounted on one of the in the annulus between the locking sleeve 36
and       inner and outer tubular members; actuating the surface of the
well bore 4. This hydrostatic       pressure communicating means (140,142),
dis- pressure is exerted on the latch members by being      posed in the
one of the inner and outer tubular communicated thereto through the radial
passages       members on which said latch member is of the hydrostatic
pressure communicating means   25   mounted, for communicating an actuating
pres- (e.g., the hole 166). Locating the lock 18 above the   sure to said
latch member so that said latch top packer 26 isolates and limits the
outside or       member moves towards the other of the inner external force
acting radially inwardly on the latch   and outer tubular members in
response to the members to the hydrostatic pressure.
actuating pressure; characterised in that said When the hydraulic lock of
the preferred em-  30   lock further comprises latch member engage-
bodiment of the present invention is to be actuated,   ment means (100),
mounted on the other of whereby the latch members are moved Into their
the inner and outer tubular members, for inter- engagement positions with
the gripping teeth of the    locking with said latch member when said latch
latch members interlocking with the locking sleeve     member is moved in
response to the actuating engagement surface 100, a fluid is flowed down
the   35  pressure; and hydrostatic pressure communi- tubing or pipe string
into the channel 58 and pres-    cating means (166), disposed in the other
of surized until a sufficiently strong radially outwardly  the inner and
outer tubular members, for com- directed force is exerted through the
actuating      municating a hydrostatic pressure to said latch pressure
communicating means (e.g., the holes          member so that a force
exerted by the hydro- 140, 142) on each of the latch members. A suffi  40
static pressure is applied to said latch member cient force is one which
exceeds the forces exerted    In opposition to a force exerted on said
latch by the spring members and the hydrostatic pres-        member by the
actuating pressure. sure. The application of this radially outwardly di-
rected force simultaneously moves each of the      2. A lock according to
claim 1, further comprising latch members radially outwardly to lock the
inner  45  biasing means (144,146), connected to the one tubular member 14
to the outer tubular member 16.      of the inner and outer tubular members
on This in effect locks the packer 26 to the lower        which said latch
member is mounted, for bias- packer section 6 because the inner tubular
member     ing said latch member away from the other of 14 is connected to
the lower packer section 6          the inner and outer tubular members.
through the lower adapter 24. As long as the tubing   50 pressure exceeds
the hydrostatic pressure and the  3. A lock according to claim 1 or 2,
wherein said biasing force of the spring members, the latch         latch
member includes: a slidable body (104) members lock into the outer housing
of the upper       disposed in a cavity (62) defined in the one of packer
section 8, thereby preventing upward move-     the inner and outer tubular
members on which ment of the top packer 26. Once the fracturing or  55 said
latch member is mounted; and a plurality other actuating pressure is
removed, the latch         of gripping teeth (110) protruding from said
members are returned to their original radially dis-   slidable body.
engaged positions by the hydrostatic pressure and 8    



13                EP 0 250106 B1                     14 structure into the
well bore 4, the inner and outer  the retracting spring members of the
biasing tubular members of the upper packer section 8 are  means. situated
as shown in FIGS. 2A-2F; however, when       Thus, the present invention is
well adapted to the packers are set, relative movement between     carry
out the objects and attain the ends and the inner and outer tubular members
occurs so that   5   advantages mentioned above as well as those in- the
latch member 102, and the other three latch    herent therein. While a
preferred embodiment of members disposed in the cavities 64, 66, 68, have
the invention has been described for the purpose at least portions of their
latch member engagement  of this disclosure, numerous changes in the con-
surfaces radially aligned with at least a portion of  struction and
arrangement of parts can be made by the locking sleeve engagement surface
100. At this  to  those skilled in the art, which changes are encom- time,
but prior to a sufficient actuating pressure  passed within the spirit of
this invention as defined being applied down through the tubing or pipe
by the appended claims. string and into the channel 58 of the locking man-
drel 22, the spring members of the biasing means   Claims are holding the
respective latch members in their  15 radial unlatched positions, which are
relatively radi-  1. A lock (18) for a downhole apparatus having an ally
inward positions, such as is illustrated by the   inner tubular member (14)
and an outer tubular position of the latch member 102 in FIG. 2B. These
member (16) in which the inner tubular mem- tch members are also held in
these unlatched           ber is slidably disposed, said lock comprising:
radial positions by the hydrostatic pressure existing   20  a latch member
(102) mounted on one of the in the annulus between the locking sleeve 36
and       inner and outer tubular members; actuating the surface of the
well bore 4. This hydrostatic       pressure communicating means (140,142),
dis- pressure is exerted on the latch members by being      posed in the
one of the inner and outer tubular communicated thereto through the radial
passages       members on which said latch member is of the hydrostatic
pressure communicating means   25   mounted, for communicating an actuating
pres- (e.g., the hole 166). Locating the lock 18 above the   sure to said
latch member so that said latch top packer 26 isolates and limits the
outside or       member moves towards the other of the inner external force
acting radially inwardly on the latch   and outer tubular members in
response to the members to the hydrostatic pressure.
actuating pressure; characterised in that said When the hydraulic lock of
the preferred em-   30  lock further comprises latch member engage-
bodiment of the present invention is to be actuated,   ment means (100),
mounted on the other of whereby the latch members are moved into their
the inner and outer tubular members, for inter- engagement positions with
the gripping teeth of the    locking with said latch member when said latch
latch members interlocking with the locking sleeve     member is moved in
response to the actuating engagement surface 100, a fluid is flowed down
the   35  pressure; and hydrostatic pressure communi- tubing or pipe string
into the channel 58 and pres-    cating means (166), disposed in the other
of surized until a sufficiently strong radially outwardly  the inner and
outer tubular members, for com- directed force is exerted through the
actuating        municating a hydrostatic pressure to said latch pressure
communicating means (e.g., the holes          member so that a force
exerted by the hydro- 140, 142) on each of the latch members. A suffi-  40
static pressure is applied to said latch member cient force is one which
exceeds the forces exerted   in opposition to a force exerted on said latch
by the spring members and the hydrostatic pres-        member by the
actuating pressure. sure. The application of this radially outwardly di-
rected force simultaneously moves each of the      2. A lock according to
claim 1, further comprising latch members radially outwardly to lock the
inner  45  biasing means (144,146), connected to the one tubular member 14
to the outer tubular member 16.      of the Inner and outer tubular members
on This in effect locks the packer 26 to the lower        which said latch
member is mounted, for bias- packer section 6 because the inner tubular
member     ing said latch member away from the other of 14 is connected to
the lower packer section 6          the inner and outer tubular members.
through the lower adapter 24. As long as the tubing   50 pressure exceeds
the hydrostatic pressure and the  3. A lock according to claim 1 or 2,
wherein said biasing force of the spring members, the latch         latch
member includes: a slidable body (104) members lock into the outer housing
of the upper       disposed in a cavity (62) defined in the one of packer
section 8, thereby preventing upward move-     the inner and outer tubular
members on which ment of the top packer 26. Once the fracturing or  55
said latch member is mounted; and a plurality other actuating pressure is
removed, the latch         of gripping teeth (110) protruding from said
members are returned to their original radially dis-   slidable body.
engaged positions by the hydrostatic pressure and I
1111111111111111111111111111111    



15                EP0250 106B1                       16 4. A lock according
to claim 3, wherein said slida-   tending between said longitudinal channel
(58) ble body includes carrier means (108) for car-     and said transverse
cavity (62) so that the rying said gripping teeth; and seal means
actuating pressure communicated therethrough (128), detachably connected to
said carrier        exerts a force on said seal support member. means, for
providing a sliding seal between   5 said latch member and the cavity of
the one of  10. A lock according to claim 6,7,8 or 9, wherein: the inner
and outer tubular members on which       said locking mandrel means
includes a plural- said latch member is mounted.                      ity
of other transverse cavities (64,66,68) dis- posed circumferentially around
said locking 5. A lock according to claim 1 or 2, wherein said  10  mandrel
means in pairs of diametrically op- latch member includes a block (108)
slidably       posed cavities; and said lock further com- disposed in a
radial cavity (62) of the one of     prises: a plurality of other latch
member the inner and outer tubular members so that        means, each
slidably disposed in a respective said block is constrained to radial
travel in      one of said other transverse cavities, for en- response to
the actuating pressure.       15       gaging the packer carrier sleeve
when each is moved to a respective engagement position 6. A lock (18)
according to claim 1, for a packer      between said locking mandrel means
and the assembly, wherein said inner tubular member        packer carrier
sleeve; and a plurality of other comprises a packer mandrel (20) and said
actuating pressure communicating means, dis- outer tubular member (16)
comprises a packer  20   posed in said locking mandrel means, for si-
carrier sleeve, said lock comprising locking       multaneously
communicating  the actuating mandrel means (22) for connecting with the
pressure from said longitudinal channel to all packer mandrel inside the
packer carrier           said other transverse cavities to move said
sleeve, said locking mandrel means having a        other latch member means
to their respective longitudinal channel (58) and a transverse cav-  25
engagement positions. ity (62) defined therein; said latch member means
(102) is slidably disposed in said trans-  11. A lock according to claim 1,
for holding down verse cavity, for engaging the packer carrier      an
upper packer (8) mounted on a packer sleeve when said latch member means is
mandrel (20) connected to a lower packer (6), moved to an engagement
position between   30       wherein said inner tubular member (14) com-
said locking mandrel means and the packer          prises said packer
mandrel (20), and said outer carrier sleeve; and wherein the actuating
pres-    tubular member (16) comprises a locking sure communicating means
(140,142) are dis-        sleeve (36), said lock comprising said locking
posed in said locking mandrel means for com-       sleeve (36) connected to
the upper packer, municating an actuating pressure from said  35     said
locking sleeve having an inner surface longitudinal channel to said
transverse cavity     (92) along which is defined said latch member to move
said latch member means to said            engagement means comprising
locking sleeve engagement position.
engagement surface (100); a locking mandrel (22) connected to the packer
mandrel, said 7. A lock according to claim 6, wherein said latch   40
locking mandrel having an outer surface, facing member means includes: a
seal support mem-         said inner surface of said locking sleeve, and
ber (130); a seal (134) disposed around the        an inner surface (56),
defining an axial channel perimeter of said seal support member in
(58) through said locking mandrel, said outer slidable sealing engagement
with said trans-       surface having a radial cavity (62) defined verse
cavity; and a gripper member (108), con-  45  therethrough extending within
said locking nected to said seal support member having a        mandrel
towards said axial channel; and plurality of protuberances (110) extending
wherein said latch member (102) is slidably therefrom.
disposed in said cavity, said latch member having a latch member engagement
surface 8  A lock according to claim 10, further compris-  50  (106) facing
said inner surface of said locking ing at least one spring member (144,146)
con-      sleeve; and wherein said actuating pressure nected to said
locking mandrel means in en-        communicating means (140,142) are
disposed gagement with said gripper member.                 in said locking
mandrel for communicating a hydraulic pressure from said axial channel into
9. A lock according to claim 6,7 or 8, wherein  55     said cavity and
against said latch member, said actuating pressure communicating means
whereby said latch member is thereby mov- includes a hole (140,142) defined
by a trans-      able, so that at least a portion of said latch verse wall
of said locking mandrel means ex-       member engagement surface
interlocks with at 9
I111111111111111111111111111111111    



17                EP 0 250 106 B1                   18 least a portion of
said locking sleeve engage-  3. Verriegelung nach Anspruch 1 oder 2,
dadurch ment surface when said portions are radially      gekennzeichnet,
daBl das Riegelglied enthalt: aligned and said hydraulic pressure is
applied.   einen Gleltk6rper (104), der in elnem Hohiraum (62) angeordnet
ist, der in dam einen der inne- 12. A lock according to claim 11, further
compris-   s  ren und Auleren rohrformigen Glieder, an dam ing: two
longitudinally spaced seals (52,82)      das Riegelglied angebracht ist,
bestimmt ist, disposed between said locking sleeve and said     und eine
Vielzahl von Greifz~hnen (110), die locking mandrel;; and hydrostatic
pressure        von dem Gleitk6rper vorstehen. communicating means (166),
disposed in said locking sleeve, for communicating a hydro-  70  4.
Verriegelung nach Anspruch 3, dadurch ge- static pressure from  outside
said locking        kennzeichnet, daRl der Gleitkorper Tragermittel sleeve
into a volume (91) between said locking    (108) zum Tragen der Greifzahne
enthalt; und sleeve and said locking mandrel and between       Dichtmittel
(128), die mit den Tragermitteln said two seals, said volume having said
latch     losbar verbunden sind und eine Gleitdichtung member received
therein.                  16      zwischen dam Riegelglied und dam Hohlraum
des einen der inneren und aufleren rohrf6rmi- PatentansprUche
gen Glieder bilden, an dem das Riegelglied angebracht ist. '-1'.
Verriegelung (18) fdr eine Bohrlochvorrichtung mit einem inneren
rohrf6rmigen Glied (14) und   20  S. Verriegelung nach Anspruch 1 oder 2,
dadurch ainem aufleren rohrf6rmigen Glied (16), in dam    gekennzeichnet,
daB das Riegelglied alnen das innere rohrformige Glied gleitbar angeord-
Block (108) enthalt, der gleitbar in einem radia- net ist, enthaltend: ein
Riegelglied (102), das  len Hohlraum (62) des einen der inneren und an
einem der inneren und Sufieren rohrf6rml-      aufleren rohrformigen
Glieder angeordnet ist, gen Glieder angebracht ist; Obertragungsmittel  25
so daBi der Block beim Ansprechen auf den (140, 142) fOr einen
Bet~tigungsdruck in dam      Betitigungsdruck auf Radialverstellung be-
eanen der inneren und augeren Glieder, an         schrankt ist. dam das
Riegelglied angebracht ist, zur Ober- tragung des Betatigungsdrucks auf das
Riegel-  6. Verriegelung (18) nach Anspruch 1 fUr eine glied, so daBi sich
das Riegelglied unter An-  30  Packeranordnung, dadurch  gekennzeichnet,
sprechen auf den Betatigungsdruck zu dem          daB das Innere
rohrf8rmige Glied einen Pak- anderen der inneren und auBeren rohrfodrmigen
kerdorn (20) und das Sulere rohrfrmige Glied Glieder verstellt,
(16) elne Packertr~gerhtlse und die Verriege- lung Riegeldornmittel (22)
zur Verbindung mit dadurch gekennzeichnet, dafl die Verriegelung   35  dam
Packerdorn innerhalb der Packertrager- weiter an dam anderen der inneren
und aule-       h~lse aufweisen und die Riegeldommittel einen ran
rohrformigen Glieder angebrachte Riegel-      Langskanal (58) enthalten und
in diesen ain ~'   gliedeingriffsmittel (100) zur Verriegelung mit     quer
verlaufender Hohlraum (62) bestimmt ist; dem Riegelglied enthalt, wenn das
Riegelglied     daB die Riegelgliedmittel (102) gleitbar in dem unter
Ansprechen auf den Betatigungsdruck   40    quer verlaufenden Hohiraum zum
Eingriff mit verstellt ist; und in dam anderen der inneren     der
PackertragerhOlse angeordnet sind, wenn und auleren rohrformigen Glieder
angeordnete      die Riegelgiledmittel in eine Eingriffsstellung
Obertragungsmittel(166) far hydrostatischen       zwischen den
Riegeldornmitteln und der Pak- Druck zur Obertragung von hydrostatischem
kertragerhOlse verstellt sind; und dafl die Ober- Druck auf das
Riegelglied, so daB eine durch   45  tragungsmittel (140, 142) fOr den
Betatigungs- den hydrostatischen Druck ausgeObte Kraft         druck in den
Riegeldommitteln angeordnet entgegen einer durch den Betatigungsdruck
sind, um  den Betatigungsdruck aus dam auf das Riegelglied ausgeUbten Kraft
an das      Lngskanal auf den quer verlaufenden Hohl- Riegelglied angelegt
wird.                        raum zu Obertragen und die Riegelgliedmittel
50     in die Eingriffsstellung zu verstallen. 2. Verriegelung nach
Anspruch 1, ferner gekenn- zeichnet durch Vorspannmiffel (144, 146), die
7. Verriegelung nach Anspruch 6. dadurch ge- mit dam einen der inneren und
Aufleren rohr-      kennzeichnet, dal die Riegelgliedmittel enthal-
formigen Glieder, an dam das Riegelglied an-     ten: ein
Dichtungstragglied (130); eane entlang gebracht ist, verbunden sind und das
Riegel-  5s  dam  Umfangsrand des Dichtungstraggliedes glied von dam
anderen der inneren und au~e-       angeordnete Dichtung (134) in gleitbar
abdich- ren rohrf6rmigen Glieder weg vorspannen.         tender Anlage an
dam quer verlaufenden Hohl raum; und ein Greifglied (108), das mit dam 10.



19                EP0250 106 B1                     20 Dichtungstragglied
verbunden ist und eine         ner Inrienflache (56), die einen Axialkanal
(58) Vielzahl von davon ausgehenden Vorsprfingen       durch den Riegeldorn
begrenzt, und einen in (110) enthilt.
der AuIlenflIche bestimmten, radialen Hohl- raum (62), der innerhalb des
Riegeldorns zu 8. Verriegelung nach Anspruch 10, ferner go-   5     dem
Axialkanal verliuft; und dal das Riegel- kennzeichnet durch wenigstens ein
Federglied      glied (102) gleitbar in dem Hohiraum angeord- (144, 146),
das mit den Riegeldornmitteln in      net ist und eine
Riegelgliedeingriffsflache (106) Anlage an dem Greifglied verbunden ist.
enthilt, die der Innenflache der Riegelhalse zugekehrt ist; und daB die
Obertragungsmittel 9. Verriegelung nach Anspruch 6, 7 oder 8, da-  10
(140. 142) fUr den Betatigungsdruck in dem durch gekennzeichnet, daB die
Obertragungs-       Riegeldom  zur Obertragung eines hydrauli- mittel fUr
den Betitigungsdruck ein Loch (140,    schen Drucks aus dem Axialkanal in
den Hohl- 142) enthalten, das durch elne quer verlaufen-   raum und gegen
das Riegelglied angeordnet de Wandung der Riegoldommittel bestimmt ist
sind, wodurch das Riegelglied bewegbar ist, so und sich zwischen dem
Langskanal (58) und   t5    daB wenigstens ein Tell der Riegelgliedein- dem
quer verlaufenden Hohlraum  (62) er-         griffsflache mit wenigstens
einem Teil der Rie- streckt, so daB der dadurch Ubertragene Beti-
gelhtilsoneingriffsfliche verriegelt ist, wenn K-.'   tigungsdruck eine
Kraft auf das Dichtungstrag-    diese Telle radial zueinander ausgerichtet
sind glied auslbt.                                     und der hydraulische
Druck angelegt ist. 20 10. Verriegelung nach Anspruch 6, 7, 8 odor 9,
12. Verriegelung nach Anspruch 11, femer ge- dadurch gekennzeichnet, daB
die Riegeldorn-       kennzeichnet durch zwei Dichtungen (52, 82), mittel
eine Vieizahl weiterer quer verlaufender   die im Langsabstand zwischen der
RiegelhOlse Hohlrdume (64, 66, 68) enthalten, die in Paa-     und dem
Riegeldom angeordnet sind; und in ren von diametral gogenUberliegenden
Hohl-  25    der RiegelhUlse angeordnete Obertragungsmit- raumen
umfangsmilg um die Riegeldommit-         tel (166) fUr hydrostatischen
Druck zur Obertra- tel herum angeordnet sind; und daR die Verrie-    gung
von hydrostatischem Druck von der Au- gelung ferner aufweist: eine Violzahl
von welte-  Rienseite der RiegelhOlse in ein Volumen (91) ren
Riegelgliedmitteln, die jeweils gleitbar in   zwischen der RiegelhOlse und
dem Riegeldorn einem der weiteren quer verlaufenden Hohiriu-  3o  und
zwischen den beiden Dichtungen, in dem me zum Eingriff mit der
PackertrAgerhtlse an-     das Riegelglied aufgenommen ist. geordnet sind,
wenn sie in ihre jeweilige Eln- griffsstellung zwischen den
Riegeldornmitteln  Revendlcatfons und der PackertrigerhUlso verstelit sind;
und eine Vieizahl von weiteren Obertragungsmitteln  35  1. Verrou (18) pour
appareil de fonds de puits fUr den Betitigungsdruck, die in don Riegel-
ayant un organe (14) tubulaire int6rleur et un dornmitteln angeordnet sind,
um den Betati-       organe (16) tubulaire ext~riour dans lequel l'or-
gungsdruck aus dem LAngskanal gleichzeitig        gane tubulaire int6rieur
est dispos6 de manibre auf alle welteren quer verlaufenden HohIrdume
coulissante, ledit verrou comprenant: un orga- zu Ubertragen und die
weiteren Riegelgliedmit-  40  ne (102) formant loquet mont6 sur un des tel
in ihre jeweiligen Eingriffsstellungen zu ver-  organes tubulaires
intdrieur et exterieur ; des stellen.
moyens de communication (140, 142) d'une pression d'actionnoment. dispos~s
dans celui 11. Verriegelung nach Anspruch I zur Niederhal-       des
organes tubulaires int6rieur et ext~rieur sur tung eines oberen Packers
(8), der an einem   45  lequel l'organe formant loquet est monte, pour mit
elnem  unteren Packer (6) verbundenen         communiquer une presslon
d'actionnement a Packerdorn (20) angebracht ist, dadurch ge-      Ilorgane
formant loquet, de sort. que l'organe kennzeichnet, daR  das innere
rohrf6rmige         formant loquet se deplace vers l'autre des Glied (14)
den Packerdorn (20) und das aulere     organes tubulalres interieur et
exterieur en rd- rohrf6rmige Glied (16) eine RiegelhUlse (36)  so  ponse A
la presslon d'actionnement ; caracteri- aufweist, daB die Verriegolung eine
mit dem       s6 en ce que ledit verrou comporte en outre oberen Packer
verbundene Riegelhtllse (36)        des moyens (100) de prise avec l'organe
for- mit einer Innenflacho (92) autweist, entlang de-  mant loquet, montes
sur I'autre des organes rer die Riegelgliedeingriffsmittel bestimmt sind,
tubulaires int~rieur et ext6rieur, pour venir en die eine
RiegelhOlseneingriffsflache (100) auf-  s5  prise avec ledit organe formant
loquet lorsque weisen; einen mit dem Packerdorn verbunde-       I'organe
formant loquet est d~plac6 on r~ponse nen Riegeldom (22) mit einer der
Innenfliche      A la pression d'actionnement; et des moyens der
RiegolhUlso zugekehrten AulenflAche, ei-      de communication (1    21
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drostatique, disposes dans l'autre des organes     ladite cavit6
transversale, pour venir en contact tubulaires int6rieur et ext6rieur, pour
communi-  avec le manchon porteur de packer lorsque quer une pression
hydrostatique A I'organe for-   I'organe formant loquet est d~plac4 jusquA
mant loquet de sorte qu'une force exercee par     une position de prise
entre les moyens formant -la pression hydrostatique est appliquee a I'or-
5  mandrin de verrouillage et le manchon porteur gane formant loquet en
opposition a la force      de packer ; et dans loquel les moyens (140,
exercee sur I'organe formant loquet par la         142) de communication
d'une pression d'ac- pression d'actionnement.
tionnement sont disposas dens lesdits moyens formant mandrin de
verrouillage pour commu- 2. Verrou selon la revendication 1, comportant en
10  niquer une pression d'actionnement depuis le- outre des moyens de
sollicitation (144, 146),     dit canal longitudinal jusqu'a ladite cavite
reli6s a celul des organes tubulaires interleur   transversale pour
deplacer l'organe formant lo- et exterieur sur lequel Porgane formant
loquet    quet jusquh ladite position de prise. eat monte, pour solliciter
l'organe formant Io- quet vers l'ecartement par rapport A l'autre des  i5
7. Verrou selon la revendication 6, dans lequel organes tubulaires
interieur et exterieur.        I'organe formant loquet comporte: un organs
(130) support de joint; un joint (134) dispose I. Verrou selon la
revendication 1 ou 2, dans         autour de la peripherie dudit organe
support ki  lequel l'organo formant loquet comporte: un         de joint,
en contact Mtanche avec la cavit6 corps (104) pouvant coulisser dispos6
dans   20   transversale et pouvant coulisser, et un organe une cavite (62)
d~finie dans celul des organes     (108) de saisie, relie a l'organe
support de tubulaires interieur et exterieur sur loquel I'or-  joint, ayant
plusiours protuberances (110) gane torment loquet est mont4 ; et plusieurs
s'etendant a partir de colui-ci. dents (110) de serrage faisant saillie a
partir dudit corps pouvant coulisser.            25  8. Verrou selon la
revendication 7, comprenant en outre au moins un organs formant ressort
(144, 4. Verrou selon la revendication 3, dans lequel le    146) relie aux
moyens formant mandrin de corps pouvant coulisser comporte des moyens
verrouillage, en contact avec ledit organo de (108) porteurs pour porter
les dents de serra-    saisie. go, et des moyens d'4tancheitd (128) relids
de   3o maniere ddtachable aux moyens porteurs, pour   9. Verrou selon la
revendication 6, 7 ou 8. dans foumir un joint coulissant entre ledit organs
loquel lesdits moyens de communication d'une formant loquet et la cavit6 de
colui des orga-     pression d'actionnement comportent un trou nes
tubulaires interieur et ext6rieur sur lequel  (140, 142) d~fini par une
paroi transversale l'organe formant loquet eat monte.        35
desdits moyens formant mandrin de verroulfla- ge s'etendant entre ledit
canal (58) longitudinal 5. Verrou selon la revendication 1 ou 2, dans
et ladite cavite (62) transversale de tolle sorte loquel ledit organe
formant loquet comporte un    quo la pression d'actionnement communiqu~e
bloc (108) dispose de maniere a pouvoir cou-      A travers celul-cl exerce
une force sur l'organe lisser dans une cavit6 (62) radiale du premier  40
support de joint. des organes tubulaires intdrieur et ext~rieur de telle
sorte quo le bloc est contraint de se    10. Verrou selon la revendication
6, 7, 8 ou 9, d6placer radialement on r6ponse & la pression     dans
loquel: les moyens formant mandrin de d'actionnement.
verrouillage comportent plusieurs autres cavi- 46     t~s (64, 66, 68)
transversales disposees circon- 6. Verrou (18) selon la revendication 1,
pour en-     ferentiellement autour des moyens formant semble de packer,
dans lequeo ledit organe        mandrin de verrouillage en formant des
paires tubulaire int6rieur comporte un mandrin (20) de    de cavites
diametralement opposees ; et le packer et ledit organe tubulaire extdrieur
(16)   verrou comporte en outre: plusieurs autres comporte un manchon
porteur de packer, ledit  5o  organes formant loquet, chacun etant dispos4
verrou comprenant des moyens (22) formant         de maniere a pouvoir
coulisser dans une cavi- mandrin de verrouillage destines a etre relies
t6 respective desdites autres cavites transver- au mandrin de packer &
l'interieur du manchon     sales, pour venir en contact avec le manchon
porteur de packer, les moyens formant man-        porteur de packer lorsque
chacun est d6placX drin de verrouillage ayant un canal longitudinal  55
jusqu'A une position respective de prise entre (58) et une cavlte
transversale (62) qui y sont   lesdits moyons formant mandrin de
verrouilla- d6finis; I'organe (102) formant loquet 6tant      ge et le
manchon porteur de packer ; et plu- dispose de maniere a pouvoir coulisser
dans        sieurs autres moyens de communication d'une 12 *C  L  M S*    
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d'actionnement, disposes dans lesdits      de verrouillage, pour
communiquer une pres- moyens formant mandrin de verrouillage, pour
sion hydrostatique a partir de l'ext6rieur dudit simultan6ment communiquer
la pression d'ac-         manchon de verrouillage Jusqu'a un volume
tionnement & partir dudit canal longitudinal jus-   (91) situe entre ledit
manchon de verrouillage qu'a toutes les autres cavit~s transversales   5
et ledit mandrin de verrouillage et entre lesdits pour d6placer lesdits
autres organes formant        deux joints, ledit volume recevant ledit
organe loquet jusqu'a leurs positions respectives de       formant loquet.
prise. 11. Verrou selon la revendication 1, pour maintenir  10 vers le bas
un packer sup~rieur (8) monte sur un mandrin (20) de packer reli6 A un
packer inferieur (6), dans lequel ledit organe (14) tubu- laire interieur
comporte ledit mandrin (20) de packer, et ledit organo (16) tubulaire
exterieur  i5 comporte un manchon (36) de verrouillage, ledit verrou
comportant ledit manchon (36) de verrouillage relie au packer supdrieur,
ledit manchon de verrouillage ayant une surface interieure (92) le long de
laquelle sont definis  20 lesdits moyens de prise d'organe formant lo- quet
comprenant une surface (100) de priso du manchon de verrouillage ; un
mandrin (22) de verrouillage relie au mandrin de packer, ledit mandrin de
verrouillage ayant une surface ex-  25 terieure situee en vis-a-vis de
ladite surface int6rleure du manchon de verrouillage, et une surface
interieure (56) dcfinissant un canal (58) axial traversant le mandrin de
verrouillage, ladi- to surface extdrieure ayant une cavite (62)  30 radial
la traversant et s'dtendant dans ledit mandrin de verrouillage vers le
canal axial ; et dans lequel ledit organe (102) formant loquet est dispose
de maniere coulissante dans la cavit6, ledit organe formant loquet ayant
une   35 surface (106) de prise d'organe formant loquet situee vis-a-vis de
ladite surface interieure du manchon de verrouillage ; et dans lequel les-
dits moyens (140, 142) de communication d'une pression d'actionnement sont
disposds   40 dans ledit mandrin de verrouillage pour corn- muniquer une
pression hydraulique A partir du canal axial jusqub ladits cavite et contre
ledit organe formant loquet, de sorto quo l'organe formant loquet est ainsi
rendu mobile, de telle  45 sorte qu'au moins une partie de ladite surface
de prise de l'organe formant loquet vient en prise avec au moins une partie
de la surface de prise du manchon de verrouillage lorsque lesdites parties
sont align6es radialement et  so quo ladite pression hydraulique est
appliqu6e. 12. Verrou selon la revendication 11, comportant en outre: deux
joints (52, 82) espac6s longitu- dinalement disposes entre le manchon de
ver-  55 rouillage et le mandrin de verrouillage ; et des moyens (166) de
communication d'une pres- sion hydrostatique, disposes dans le manchon 13


