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means having second ratchet means, slot means and drag spring means
associated therewith; This invention relates to a packer device for a
radially expandable slip means disposed about well bore.
said mandrel means said slip means including It is common practice in the
petroleum industry    5    upper slips and lower slips adapted to cooperate
to employ so called packing devices in the bore of    with slip wedge
means, whereby said upper and an oil or gas well to isolate one or more
portions  lower slips are movable radially outward in of the well bore for
purposes of testing, treating   response to relative longitudinal movement
or producing the well. Common treating oper-       between said mandrel
means and said housing ations to enhance production from a well include,
10   means, and, wherein said upper slip is secured to but are not limited
to, acidizing and fracturing.  said housing means by an upper slip guide;
said Steam injection, water injection or injection of a  slip wedge means
comprises an annular body gas such as carbon dioxide [err] may also be
having upper and lower channels therein dis- termed as "treating"
operations used to enhance     posed about said mandrel means, said
channels the production of depleted wells or those produc-   15
possessing radially inclined faces; said slip ing heavy crude. In testing,
treating and produc-   wedge means being  longitudinally  slidably ing
operations, pack-off devices, which are         secured to said upper slip
guide; said lower slips commonly known as "packers" or "bridge
having a lower slip guide associated therewith; plugs", may be subjected to
extremes of high        and said upper and lower slips possessing
temperature and pressure, in combination with   20   radially inclined
inner faces adapted to cooperate corrosive fluids such as the variety of
acids       with said channel faces; a compressible packer employed in
acidizing and fracturing operations,    element disposed about the lower
end of said water, steam of CO2 injection fluids, and hydro-    mandrel
means below said lug means, said slot gen sulfide [err] brine and other
well fluids.    means, said drag spring means and said slip These extremely
hostile downhole environ-   25   means; and packer element compression
means ments mustbe  provided with packers and bridge      associated with
said mandrel means and 'said plugs designed to give effective, leak-free
seals   housing means. over long periods of time, which may extend into
A packer of the present invention may be run years. In. particular, when
such devices are       into a well bore on a tubing string, set by rotation
employed in producing a well, or in injecting    30   to the right and
picking up the tubing string. The fluids. into a well on a long-term basis
such as in  packer can be released and retrieved by applying waterflood,
steam or [err] injection projects, it is  right-hand rotation to the tubing
string and slack- expensive both in terms of rig costs and in lost     ing
off tubing string weight. production volume to have to replace them after a
In order that the invention may be more fully relatively short period of
time. The problem is, of   35   understood, an embodiment thereof will now
be course, compounded in large fields where hun-         described by way
of example only, with reference dreds or even thousands of wells are being
to the accompanying drawings in which:- produce or fluid injected therein.
Therefore, it is   FIGURES 1A-1C show a half-section vertical desirable to
employ packers which are rugged,       elevation of a packer of the present
invention corrosion resistant, relatively inexpensive, simple   40
disposed on a tubing string in a cased well bore; to set as well asto
retrieve (when necessary), and    FIGURES 2A-2C show the packer of Figures
1A- which crests  a long-lasting and leak-free seal     1C set in the well
bore; and across the well bore.                               FIGURE 3 is a
development of one example of Examples of variety of retrievable prior art
J-slot employed in a packer of the present pack-off devices are disclosed
in U.S. Patents   45   invention. numbers. 3,244,233,  3,507,327,
3,584,684,          Referring to Figures 1A-1C of the drawings, 3,749,166
and 4,078,606. As may readily be seen,    packer 10 is shown suspended in
well bore casing however, these prior art pack-off devices are      2 from
tubing string 4 having bore 6 there- relatively complex in design and
construction and  through. Well bore annulus 8 is defined between leave a
large number of parts exposed to the   50   packer 10 and casing 2. Packer
10 is secured to hostile weil environment below the device. Docu-   tubing
string 4 by upper adapter 12 at mating ments US-A-4 176 715 provides an
example of a      threads 14. design wherein only a small number of parts
is       Mandrel means 20 includes upper adapter 12, exposed to  the well
environment below the         which is secured to packer mandrel 16 at
mating device                                            15    threads 18,
a fluid-tight junction between upper In contrast to. the prior art, we have
now         adapter 12 and packer mandrel 16 being effected devised  a
packer which can be constructed of       by annular seal 22. The exterior
of packer mandrel rugged, corrosion-resistant design, which can be      16
possesses right-hand lead threads 24 thereon, relatively inexpensive to
produce, simple to set     which are also referred to herein as ratchet and
to  retrieve, and which will effect a leak-free   60   threads. Below
ratchet threads 24, at least one J- seal across a  well bore for an
extended period of  slot lug 26 protrudes radially from packer mandrel
time.                                              16. A packer of the
present invention comprises a      Below J-slot lug 26, the outer surface
28 of mandrel means having first ratchet means and       packer mandrel 16
steps obliquely downward to a lug means associated therewith; tubular
housing   65   smaller diameter surface 30, which leads to 2    



3                   0  143 572                       4 another oblique step
downward to surface 32,         plurality of threaded apertures 114 into
which are which ends at annular shoulder 34 having an          inserted
drag spring bolts 116, which secure the oblique upper face and a radially
flat lower face.   lower ends 118 of composite leaf drag springs 120 Below
annular shoulder 34, outer surface 36 of       to drag spring support 104.
The upper ends 122 of substantially the same diameter as surface 32    5
drag springs 120 are maintained in cavities 110, extends to
circumferentially disposed  longi-        defined by splines 113 and by
overshot 108. tudinal splines 38 having radially flat upper and    Splines
113 have been rotated slightly from their lower faces. Outer surface 40
extends below          actual positions to show their disposition on drag
splines 38 to the lower end of packer mandrel 16,    spring support 104.
where it is threaded at 42 to lower adapter 44, a    10  Upper slip guide
130 is threaded to the lower fluid-tight seal therebetween being effected
by 0-   end of drag spring support 104 at 132, the upper ring 46. Lower
adapter 44 is of substantially        end of upper slip guide 130
comprising annular greater outer diameter than packer mandrel 16,
overshot 134, which extends over the tops of drag and include a radially
flat upper face 48, which     spring bolts 116, thereby preventing them
from comprises a portion of packer element compres-   15   unexpectedly
backing off. Upper slip guide 130 sion means. Annular compression ring 50
is           includes radially extending slip guide channels threaded to
lower adapter 44 and extends upper       136 leading from lower end of slip
guide 130 and face 48 to a greater radial extent.                  defined
by longitudinally extending entrance Below lower adapter 44, a second
tubing string     walls 138 terminating in laterally extending slip 52 may
extend downwardly from  packer 10,   20   tab cavities 140. The upper and
lower walls 142 secured thereto at threads 54. The bore 56 of        and
144 of slip tab cavities 140 are upwardly second tubing string 52
communicates with bore       radially-inclined. 6 of tubing string 4
through bore 60 of mandrel        Upper slips 150 are associated with slip
guide means 20, which bore 60 extends through upper        channels 136,
slips 150 having laterally extending adapter 12, packer mandrel 16 and
lower adapter   25   slip tabs 152 having upwardly radially-inclined 44.
upper and lower faces 154 and 156 respectively, Proceeding to the top of
packer 10, ratchet        which ride in slip tab cavities 140. The inter-
housing 70 surrounds packer mandrel 16, hous-        mediate portions 158
of upper slips 150 are ing 70 having a constant diameter outer surface
constrained within entrance walls 138, while the 72, and a plurality of
circumferentially spaced    30   lower ends 160 extend laterally beyond
inter- ratchet block seats 74 extending from outer sur-     mediate
portions 158. Outer faces 162 of lower face 72 to the interior 76 of
housing 70. Ratchet    ends 160 carry upwardly radially-inclined teeth
block seats 74 are defined by radially flat upper    164 thereon. The inner
faces 166 of lower ends walls 78, oblique upwardly radially extending
160 are downwardly radially-inclined, and ride on lower walls 80 and
longitudinally extending side    35   the upper faces 172 of channels 173
of annular walls (unnumbered). A ratchet block 82 is dis-       slip wedge
body 170, which faces possess sub- posed in each seat 74, ratchet blocks 82
possess-    stantially the same degree of radial inclination. ing radially
flat upper faces 84, oblique upwardly   The inner faces 166 of lower ends
160 also radially extending lower faces 86 of the same        possess
laterally extending edges which ride inclination as lower walls 80 and
exterior surfaces   40   within mating  lateral channels (not shown) 88
which in the initial position of ratchet blocks 82  extending into the
sides of channels 173 proxi- are flush with outer surface 72 of housing 70.
A     mate upper faces 172, the resulting dovetail effect circumferential
exterior  recess  90  extends       preventing upper slip 150 from falling
off packer through both ratchet blocks 82 and outer surface     10 while
permitting longitudinal and radial move- 72 of housing 70, retainer spring
92 being dis-   45   ment of slips 150 as packer 10 is set. posed therein
about housing 70. The inner sur-        Slip wedge body 170, as is shown in
the left- faces of ratchet blocks 82 comprise right-hand       hand cutaway
portion of FIG. 1B, is slidably lead threads 94 of the same type and pitch
as        secured to upper slip guide 130 by longitudinal ratchet threads
24 on packer mandrel 16, and         bolts 174, threads 176 on bolts 174
engaging adapted to mate therewith.                     50    mating
threads tapped in upper slip guide 130. Below ratchet block seats 74,
housing 7 extends    Spacer sleeves 178 are disposed between slip outwardly
to an area 96 of increased inner dia-      wedge body 170 and upper slip
guide 150, the meter, the lower end of housing 70 being secured     need
for which will be further explained hereafter to J-slot housing 100 at
threads 98.               in conjunction with the operation of packer 10.
J-slot housing 100 extends upwardly under   55   The inner surface 180 of
slip wedge body 170 is of ratchet housing 70 whereat at least oneJ-slot
102,   greater diameter than shoulder 34 on packer into which at least one
lug 26 extends, is located.  mandrel 16, except at its lower end wherein
Drag spring support 104 is threaded to J-slot        longitudinal splines
182 protrude inwardly. The housing at 100 at 106, the lower portion of
J-slot   contact of shoulder 34 with splines 182 maintains housing 100
comprising annular overshot 108   60   slip wedge body 170 in a
longitudinally extended which defines annular cavity 110. The outer sur-
position with respect to upper slip guide 130 face 112 of drag spring
support 104 is sub-          during running of the packer 10 into thewell
bore. stantially uniform, and possesses radially out-        Channels 190
of slip wedge body 170 possess wardly  extending  longitudinal splines  113
lower radially inclined faces 192 which are con- thereon. Drag spring
support 104 is pierced by a    65   tacted by the upper inner faces 194 of
lower slips    5                   0 143 572                       6 



196. Channels 190, like channels 173, possess        The upward movement of
mandrel means 20 lateral channels therein adjacent faces 192 which  forces
lower adapter 44 against packer element receive laterally extending edges
of faces 194 of  250, which then slides upwardly to contact lower lower
slips 196, thereby slidably constraining     slip guide 234. The upward
movement of mandrel slips 196. Lower slips 196, like upper slips 150,    5
means 20 moves splines 38 and shoulders 34 on possess laterally extending
ends 198 proximate     packer mandrel 16 upwardly, so that slip wedges slip
wedge body 170, which ends have outer          170 and lower slip guide 234
are freed to also surfaces 200 carrying teeth 202 which, however,     move
upwardly. Therefore, the continued upward are downwardly radially-inclined.
Intermediate      movement of mandrel means 20 results in lower portions
204 of lower slips 196 are constrained    10   slip guide 234 moving
upwards, pushing lower within entrance walls 222 of slip guide channels
slips 196 against slip wedge body 170, which in 224 of lower slip guide
220, slip guide channels   turn acts upon upper slips 150, faces 172 on
slip 224 terminating in laterally extending slip tab     wedge body 170
forcing upper slips 150 out- cavities 226. The upper 228 and lower 230
walla of  wardly, guided by the interaction of tabs 152 in slip tab
cavities 226 are downwardly radially   15  tab cavities 140 in upper slip
guide 130. Teeth 164 inclined, the upper 208 and lower 210 faces of
engage casing 2, and bite into it, providing a laterally extending lower
slip tabs 206 having a    greater anchoring force than the initial
resistance like inclination. Stop bolts 212 are threaded into  to upward
movement provided by drag springs the upper face 232 of lower slip guide
220. The     120. The upward movement of slip wedge body outer surface 234
of lower slip guide 220 is   20   170 is limited by the contact of upper
slip guide substantially round, the inner surface 236 of lower  130, spacer
sleeve 178 and slip wedge body 170. slip guide 220 being of greater
diameter than that   As mandrel means 20 continues to move of splines 38 on
packer mandrel 16, except for      upward, and upper slips 150 are fully
radially inward-extending annular step 238 at its lower      extended
against casing 2 by the cooperation of end. The lower end of the exterior
of lower slip   25   slip wedge body 170 with slips 150, lower slips guide
220 is stepped inwardly, annular compres-     196 are then forced outward
by lower faces 192 sion ring 240 being threaded thereto at 242, and    on
slip wedge body 170, guided by the interaction along with the lower end of
lower slip guide 220,   of tabs 206 with tab cavities 226 in lower slip
defining radially flat face 244.                    guide 220. Disposed
about packer mandrel 16 between    30      When lower slips 196 are fully
extended out- lower slip guide 220 and lower adapter 44 is        wardly
against casing 2, teeth 202 bite into the packer element 250, including
annular segments      casing at an angle such as to hinder any down- 252,
254 and 256. While packer element 250 is       ward movement of packer 10.
Upward movement shown to be of elastomeric construction, it is not  of
lower slip guide 220 is limited by the contact of to be taken as so limited
and may comprise any   35   stop bolts 212 with the faces of slip wedge
body suitable material or combination of materials,      170. Since no
further slip movement or move- metallic and nonmetallic, including but not
ment of packer 10 can take place, continued limited to wire mesh, asbestos,
plastic, fabric, etc.  upward mandrel means movement compresses Referring
now to FIGS. 1A-1C, 2A-2C and FIG. 3,   packer element 250 between lower
slip guide 220 the operation of the preferred embodiment 10 of   40
carrying ring 240, and lower adapter 44 carrying the packer of the present
invention will be         ring 50, which compression radially expands
described hereafter. Packer 10 is run into the well  packer element 250
into sealing engagement with bore casing 2 in the unset, or extended mode,
packer mandrel 16 and casing 2. with upper and lower slips 150 and 196 in
their      When the upper portion of packer mandrel 16 radially innermost
positions. Drag springs 120   46   carrying ratchet threads 24 thereon is
moved center packer 10 inside casing 2, and, when         upward with
respect to ratchet block housing 70, packer 10 is at the level in the well
bore where it is  ratchet blocks 82 are rotated radially outward as to be
set, provides an initial longitudinal         shown by the arrow in FIG.
2A, pivoting on the resistance against which mandrel means 20 can
points of contact 82a between ratchet blocks 82 be pulled. Packer element
250 is in an uncompres-   50   and housing 70. Retaining spring 92, of
course, sed state, disposed about packer mandrel 16.        acts against
this rotational movement so that When packer 10 is to be set, tubing string
4 is   when mandrel means 20 ceases its upward move- rotated to the right,
which moves lug 26 (see FIG.  ment, ratchet threads 24 on packer mandrel 16
3) from position 26a to a position 26b, unlocking   and ratchet threads 94
on ratchet blocks 82 are mandrel means 20 from J-slot housing 100, after
55   forced into engagement by retaining spring 90 which tubing string 4 is
picked up to the desired   and prevent any subsequent downward move- amount
of setting load, which may be for           ment of mandrel means 20 with
respect to hous- example and not by way of limitation, 20,000       ing 70,
with attendant unwanted retraction of pounds (89kN). During rotation of the
mandrel      slips 150 and 196 and release of packer element means 20, lug
26 is rotated toward the reader, out   60   250. of sight, as is shown in
FIG 2A. Picking up tubing   If and when packer 10 is to be released, this
is string 4 picks up mandrel means 20, drag springs   easily effected by
right-hand rotation of tubing 120 maintaining ratchet block housing 70,
J-slot   string 4, which causes ratchet threads 24 on housing 100, drag
spring support 104 and upper     packer mandrel 16 to back off from threads
94 on slip guide 130 stationary in casing 2.        65   ratchet blocks 82.
After a sufficient number of 4    7                   0 143 572
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turns, the tubing string 4 can be slacked off,      combination may be
altered so long as they are whereupon splines 38 contact lower slip guide
placed above the packer element. 220 at step 238 and pull it down, pulling
lower slips 196 free of casing 2, while shoulder 34 pulls  Claims slip
wedge body 170 down and out from under    5 upper slips 150, freeing them
from casing 2.          1. A packer device (10) for a well bore, compris-
Packer element 250 is, of course, released by the   ing: mandrel means (20)
having first ratchet initial downward movement of lower adapter 44
means (24) and lug means (26) associated there- prior to slip retraction.
with; tubular housing means (70) having second Thus has been described a
novel and un-   10   ratchet means (82), slot means (102) and drag obvious
packer, which combines simplicity and       spring means (120) associated
therewith; radially ruggedness of design with ease of operation.
expandable slip means (150,196) disposed about Furthermore, it will readily
be noted that the only  said mandrel means; said slip means including part
of packer 10 which is exposed to the well      upper slips (150) and lower
slips (196) adapted to environment below packer element 250 is the    75
cooperate with slip wedge means (170), whereby lower adapter 44. In hostile
well environments      said upper and lower slips are movable radially such
as those previously described, this provides   outward in response to
relative longitudinal significant reliability advantages by protecting the
movement between said mandrel means and said majority of the packer against
corrosion, and also  housing means, and wherein said upper slip is keeps
any necessary use of exotic, corrosion-   20   secured to said housing
means by an upper slip resistant materials to a minimum, being required
guide (130); said slip wedge means comprises an only in lower adapter 44,
packer mandrel 16 and     annular body having upper (173) and lower (190)
upper adapter 12. Packer element 250 shields all    channels therein
disposed about said mandrel other metal components of packer 10 from the
means, said channels possessing radially inclined annulus 300 below the
packer. It will be further   25   faces; said slip wedge means being
longitudinally apparent to the reader that the packer of the       slidably
secured to said upper slip guide; said present invention requires only two
seals, com-    lower slips having a lower slip guide (220) asso- posite
seal 22 and O-ring 46, which greatly         ciated therewith; and said
upper and lower slips enhances long-term reliability.
possessing radially inclined inner faces adapted While the preferred
embodiment of the present   30   to cooperate with said channel faces; a
compress- invention has been illustrated in packer 10 set in  ible packer
element (250) disposed about the casing 2, the invention is not to be
construed as   lower end of said mandrel means below said lug so limited.
Bridge plugs or other pack-off devices  means, said slot means, said drag
spring means may also be constructed according to the present    and said
slip means; and packer element com- invention. It should be noted that a
bridge plug    35   pression means associated with said mandrel constructed
according to the present invention      means and said housing means. would
be turned "upside down," with the packing       2. Apparatus according to
claim 1, wherein said element at the top of the tool so as to, provide
first ratchet means comprises a right-hand lead protection from the hostile
environment above       thread (24) on the exterior of said mandrel means,
the tool to corrosion-susceptible parts. The   40   and said second ratchet
means comprises a mat- present invention may be employed in cased or
ing right-hand lead thread (94) on the interior of at uncased well bores.
By replacing compression        least one ratchet block (82) associated
with said rings 50 and 240 with rings of larger external      housing
means, said apparatus further including diameter, and employing a packer
element 250 of  .  spring means (92) adapted to bias said second larger.
external diameter, larger casing and well   45   ratchet means radially
inwardly. bores may be sealed using a single size of pack-      3.
Apparatus according to claim 2, which com- off device according to the
present invention.      prises a plurality of ratchet blocks (82) disposed
in It should be understood that the invention as     ratchet block seats
(74) circumferentially spaced disclosed possesses utility in a variety of
hostile  about said housing, and said spring means com- well bore
environments, among them the injec-   50   prises a circumferential spring
disposed about tion of carbon dioxide, the production of sour      said
housing and said ratchet blocks. (H2S containing) crude oil and oil
produced from      4. Apparatus according to claim  1, 2 or 3, carbon
dioxide injection, waterflood injection, the  wherein said lug means
comprises at least one testing of wells, the steam flooding of wells (with
.  lug (26) extending radially from said mandrel appropriate high
temperature packer element   55   means, and said slot means comprises at
least material), the treating of wells and the squeeze    one slot on the
interior of said housing means and cementing of wells.
adapted to receive said lug therein, whereby said It will be readily
apparent to one of ordinary    housing means and said mandrel means may be
skill in the art that there are numerous additions,  selectively locked in
a first position with respect to deletions and modifications which may be
made    60   each other, and released from said first position. to the
packer. For example, the lug could be          5. Apparatus according to
any of claims 1 to 4, mounted on the housing, and the J-slot cut into
wherein said packer element is disposed about the mandrel; a unitary slip
arrangement with slip   said mandrel means below said lower slip guide,
wedges at both ends might be employed; the          and said packer element
compression means positions of the drag springs, slips and J-slot/lug    65
includes a lower adapter (44) secured to said 5    7                   0
143 572                       8 



turns, the tubing string 4 can be slacked off,       combination may be
altered so long as they are whereupon splines 38 contact lower slip guide
placed above the packer element. 220 at step 238 and pull it down, pulling
lower slips 196 free of casing 2, while shoulder 34 pulls  Claims slip
wedge body 170 down and out from under    5 upper slips 150, freeing them
from  casing 2.         1. A packer device (10) for a well bore, compris-
Packer element 250 is, of course, released by the    ing: mandrel means
(20) having first ratchet initial downward movement of lower adapter 44
means (24) and lug means (26) associated there- prior to slip retraction.
with; tubular housing means (70) having second Thus has been described a
novel and un-   10   ratchet means (82), slot means (102) and drag obvious
packer, which combines simplicity and        spring means (120) associated
therewith; radially ruggedness of design with ease of operation.
expandable slip means (150, 196) disposed about Furthermore, it will
readily be noted that the only  said mandrel means; said slip means
including part of packer 10 which is exposed to the well       upper slips
(150) and lower slips (196) adapted to environment below packer element 250
is the    15   cooperate with slip wedge means (170), whereby lower adapter
44. In hostile well environments       said upper and lower slips are
movable radially such as those previously described, this provides
outward in response to relative longitudinal significant reliability
advantages by protecting the  movement between said mandrel means and said
majority of the packer against corrosion, and also   housing means, and
wherein said upper slip is keeps any necessary use of exotic, corrosion-
20   secured to said housing means by an upper slip resistant materials to
a minimum, being required     guide (130); said slip wedge means comprises
an only in lower adapter 44, packer mandrel 16 and      annular body having
upper (173) and lower (190) upper adapter 12. Packer element 250 shields
all     channels therein disposed about said mandrel other metal components
of packer 10 from the         means, said channels possessing radially
inclined annulus 300 below the packer. It will be further   25   faces;
said slip wedge means being longitudinally apparent to the reader that the
packer of the        slidably secured to said upper slip guide; said
present invention requires only two seals, com-     lower slips having a
lower slip guide (220) asso- posite seal 22 and O-ring 46, which greatly
ciated therewith; and said upper and lower slips enhances long-term
reliability.                      possessing radially inclined inner faces
adapted While the preferred embodiment of the present   30   to cooperate
with said channel faces; a compress- invention has been illustrated in
packer 10 set in   ible packer element (250) disposed about the casing 2,
the invention is not to be construed as    lower end of said mandrel means
below said lug so lirnited. Bridge plugs or other pack-off devices  means,
said slot means, said drag spring means may also be constructed according
to the present     and said slip means; and packer element com- invention.
It should be noted that a bridge plug    35   pression means associated
with said mandrel constructed according to the present invention
means and said housing means. would be turned "upside down," with the
packing        2. Apparatus according to claim 1, wherein said element at
the top of the tool so as to, provide     first ratchet means comprises a
right-hand lead 'protection from the hostile environment above       thread
(24) on the exterior of said mandrel means, the  tool to
corrosion-susceptible parts. The    40   and said second ratchet means
comprises a mat- present invention may be employed in cased or        ing
right-hand lead thread (94) on the interior of at uncased well bores. By
replacing compression       least one ratchet block (82) associated with
said rings 50 and 240 with rings of larger external       housing means,
said apparatus further including diameter, and employing a packer element
250 of  .  spring means (92) adapted to bias said second larger. external
diameter, larger casing and well   45   ratchet means radially inwardly.
bores may be sealed using a single size of pack-       3. Apparatus
according to claim 2, which com- off device according to the present
invention.       prises a plurality of ratchet blocks (82) disposed in It
should be understood that the invention as      ratchet block seats (74)
circumferentially spaced disclosed possesses utility in a variety of
hostile  about said housing, and said spring means com- well bore
environments, among them the injec-   50   prises a circumferential spring
disposed about tion of carbon dioxide, the production of sour       said
housing and said ratchet blocks. (H2S containing) crude oil and oil
produced from      4. Apparatus according to claim  1, 2 or 3, carbon
dioxide injection, waterflood injection, the  wherein said lug means
comprises at least one testing of wells, the steam flooding of wells (with
.  lug (26) extending radially from  said mandrel appropriate high
temperature packer element   55   means, and said slot means comprises at
least material), the treating of wells and the squeeze     one slot on the
interior of said housing means and cementing of wells.
adapted to receive said lug therein, whereby said It will be readily
apparent to one of ordinary       housing means and said mandrel means may
be skill in the  art that'there are numerous additions,  selectively locked
in a first position with respect to deletions and modifications which may
be made   so   each other, and released from said first position. to  the
packer. For example, the lug could be          5. Apparatus according to
any of claims 1 to 4, mounted on the housing, and the J-slot cut into
wherein said packer element is disposed about the mandrel; a unitary slip
arrangement with slip    said mandrel means below said lower slip guide,
wedges at both ends might be employed; the           and said packer
element compression means positions of the drag springs, slips and
J-slot/lug    65   includes a lower adapter (44) secured to said 5    9
0 143 572                      10 



mandrel means below said packer element and         halb der besagten
Ansatzmittel, besagten Schlitz- said lower slip guide, said packer element
mittel, der besagten Bremsfedermittel und der adapted to be longitudinally
compressed and         besagten Abfangkeilmittel angeordnet ist; und
radially expanded by relative movement of said      den besagten
Innenteilmitteln und den besagten lower adapter and said lower slip guide
toward    5    Gehausernitteln zugeordnete Mittel zum Zusam- each other.
mendrucken des Packergliedes. 6. Apparatus according to any of claims 1 to
4,     2. Gernt nach Anspruch 1, bei welchem die wherein said packer
element compression means       besagten ersten Gesperremittel auf der
Au~en- includes a first compression ring (240) associated  seite der
besagten Innenteilmittel eine rechtsdre- with said housing means and a
second compres-   1o   hende Gewindesteigung (24) enthalten, und die sion
ring. (50) associated with said mandrel        besagten zweiten
Gesperremittel auf der Innen- means, whereby said packer element is corn-
seite von zumindestens einem  den besagten pressed by relative movement of
said mandrel        Gehausemitteln zugeordneten Gesperreblock (82) means
and said housing means toward each            eine damit in Eingriff
stehende, rechtsdrehende other.                                        15
Gewindesteigung (94) enthalten, wobei das Gernt 7. Apparatus according to
any preceding claim,    weiterhin Federmittel (92) enthalt, durch welche
wherein said drag spring means comprises a          die besagten zweiten
Gesperremittel radial nach plurality of radially extending drag springs
(120)  innen vorspannbar sind. secured to said housing means.
3. Gerat nach Anspruch 2, welches eine Mehr- 8. Apparatus according to any
of claims 1 to 7,   20   zahl von Gesperreblocken (82) enthilt, die in
further including replaceable compression rings     langs des Umfangs des
Gehauses im Abstand (50, 240) associated with said packer element
voneinander angeordneten Gesperreblocksitzen compression means, whereby
said apparatus           (74) angeordnet sind, und bei welchen besagte may
be employed to seal acrobs a variety of well    Federmittel eine urn
besagtes Gehause und bore diameters by replacing said compression    25
besagte Gesperreblocke angeordnete Umfangsfe- rings with different diameter
compression rings,    der enthalten. and said packer element by a different
diameter       4. Gerat nach Anspruch 1, 2 oder 3, bei packer element.
welchem  besagte Ansatzmittel zumindestens einen sich radial von den
besagten Innenteilmit- Patentmnspruche                               30
teln erstreckenden Ansatz (26) enthalten, und die besagten Schlitzmittel
zumindest einen Schlitz, 1. Eine Packlrvorrichtung (10) fOr ein Bohrloch,
der den besagten Ansatz aufnehmen kann, auf enthaltend: Innenteilmittel
(20) mit ersten         der Innenseite der besagten Gehiusemittel auf-
Gesperrernittein- (24) und damit verbundenen        weisen, wodurch die
besagten Gehausemittel Ansatzmitteln (26); rohrformige Gehausemittel   35
und die besagten Innenteilmittel wahlweise in (70) mit zweiten
Gesperremitteln (82), Schlitzmit-  einer ersten Stellung zueinander
miteinander ver- teln (102) und zugeh6rigen Bremsfedermitteln
riegelbar und aus der besagten ersten Stellung (120); radial ausdehnbare,
um die besagten Inn-     losbar sind. enteilmittel angeordnete
Abfangkeilmittel (150,      5. Gerat nach einem der Anspruche 1 bis4, bei
196); wobei besagte Abfangkeilmittel obere   40   welchem das besagte
Packerglied urn die besag- Abfangkeile (150) und untere Abfangkeile (196)
ten Innenteilmittel unterhalb der besagten unte- enthalten, die zum
Zusammenwirken mit Gleit-       ren Gleitfuhrung angeordnet ist, und die
besagten keilmitteln (170) eingerichtet sind, wodurch        Mittel zum
Zusammendrucken des Packergliedes besagte obere und untere Abfangkeile als
Reak-      ein  unteres  Zwischenstfuck  (44)  enthalten, tion auf relative
Langsbewegung zwischen besag-   45   welches an den besagten
Innenteilmitteln unter- ten Innenteilmitteln und besagten Gehausemit-
halb des besagten Packergliedes und der besag- teln radial nach aullen
bewegbar sind, und bei     ten unteren Abfangkeilfuhrung  befestigt ist,
welchen der besagte obere Abfangkeil durch eine     wobei das besagte
Packerglied durch Relativbe- obere Abfangkeilfuhrung (130) an den besagten
wegung des besagten unteren Zwischenstucks Gehausemittein befestigt ist;
die besagten Gleit-   50   und der besagten oberen Abfangkeilfuhrung
keilmittel einen Ringkorper mit darin befind-       zueinander langs
zusammendruckbar und radial lichen, um die besagten Innenteilmittel ange-
ausdehnbar ist. ordneten oberen (173) und unteren (190) Nuten        6.
Gerat nach einem der Anspruche 1 bis 4, bei enthalten, wobei die besagten
Nuten radial         welchem die besagten Mittel zum Zusammen- geneigte
Flachen besitzen; wobei den besagten    55   drucken des Packergl iedes
einen mit den besag- Gleitkeilmittel lingsverschieblich an der besagten
ten Gehausemitteln verbundenen ersten Druck- oberen Abangkeilfohrung
befestigt sind; wobei      ring (240) und einen mit den besagten Innenteil-
die beiagtn unteren Abfangkeile eine zugeh6-       mitteln verbundenen
zweiten Druckring (50) rige utere Abfatgkeilfohrung (220) zugeordnet
enthalten, wodurch das besagte Packerglied ist, und.wobli die beagten
oberen und unteren   60   durch Relativbewegung der besagten Innenteil-
Abfangkeije radial geneigte Innenflachen aufwei-   mittel und der besagten
Gehausemittel zuein- sen, die wum  Zusammenwirken mit besagten
andbr zusammengedruckt wird. KanalflAchen eingenichtet sind; ei zusammen-
7. Gernt nach einem  der vorhergehenden druckbares. Packerglied (250),
welches um das      AnsprOche, bei welchem die besagten Bremsfe- untere
Ende der besagten Innenteilmittel unter-   65   dermittel sich radial
erstreckende, an den besag- 6    11                   0  143  572
12 



ten Gehausemitteln befestigte Bremsfedern (120)       auxdits moyens
formant boaltier, lesdit appareil enthalten.
comprenant en outre des moyens elastiques (92) 8. Gerat nach einem der
Anspruche 1 bis 7,          adaptes  pour  tendre  a  repousser  lesdits
welches weiterhin mit den besagten Mitteln zum        deuxiemes moyens a
cliquets radialement vers Zusammendrucken des Packergliedes verbun-    5
I'interieur. dene, austauschbare Druckringe (50, 240) enthalt,       3.
Dispositif selon la revendication 2, qui'com- wodurch das besagte Gerat zur
Abdichtung einer        prend une pluralite de blocs cliquets (82) disposes
Vielzahl von Bohrlochdurchmessern benutzbar           dans des logements de
blocs cliquets (74) ist, indem die besagten Druckringe durch Druck-
espaces  circonferentiellement  autour  dudit ringe von unterschiedlichem
Durchmesser und    10   boltiere et lesdits moyens elastiques compren- das
besagte Packerglied durch ein Packerglied         nent un ressort
circonferentiel dispose autour von  unterschiedlichem   Durchmesser
ersetzt         dudit bottier et desdits blocs cliquets. werden.
4. Dispositif selon l'une des revendications 1, 2 et 3, dans lequel lesdits
moyens formant ergot Revendications                                  15
comprennent au moins un ergot (26) qui fait saillie radialement sur lesdits
moyens a mandrin 1. Dispositif d'etancheite (10) pour un puits de    et
lesdits moyens A fente comprennent au moins forage, comprenant des moyens a
mandrin (20)          une fente sur l'interieur desdits moyens formant
auxquels sont associes des premiers moyens A          boltier et adaptee
pour recevoir interieurement cliquets (24) et des moyens formant ergot
(26);   20   ledit ergot, de sorte que lesdits moyens formant des moyens
170) formant bottier tubulaire, aux-       boatier et lesdits moyens A
mandrin peuvent etre quels sont associes des deuxiemes moyens A
s6lectivement verrouille l'un A l'autre dans une cliquets (82); des moyens
formant fente (102) et      premiere position et liberes de cette premiere
des moyens formant ressorts de frottement (120);      position. des moyens
grippeurs (150, 196) pouvant se    25        5. Dispositif selon 'une
quelconque des reven- mettre en extension radiale disposes autour des-
dications 1 A 4, dans lequel ledit element d'etan- dits moyens A mandrin,
lesdits moyens grippeurs       ch6ite est dispose autour desdits moyens a
man- comprenant des grippeurs superieurs (150) et des      drine au-dessous
dudit guide de grippeurs infe- grippeurs inferieurs (196) adaptes pour
cooperer      rieurs, lesdits mayens de compression de l'6e6- avec des
moyens formant coins de grippeurs   30    ment d'etancheite comprennent un
adaptateur (170), de sorte que lesdits grippeurs sup6rieurs et   inferieur
(44) fix6 auxdits moyens a mandrin au- inf6rieurs peuvent se deplacer
radialement vers       dessous dudit eiement d'etancheite et dudit guide
l'exterieur en r6ponse A un mouvement longitudi-      des grippeurs
inferieurs, ledit 6lement d'etan- nal relatif entre lesdits moyens a
mandrin et         cheit6 etant adapte pour Wtre comprime longitudi-
lesdits moyens formant boatier, sous l'action d'un    35    nalement et mis
en extension radiale par un guide de grippours superieurs (130); lesdits
mouvement relatif dudit adaptateur inferieur et moyens formant coins de
grippeurs comprenant          dudit guide des grippeurs inferieurs diriges
l'un un corps annulaire qui prbsente des rainures          vers l'autre.
superieures (173 et inferieures (190), dispose          6. Dispositif selon
l'une quelconque des revendi- autour desdits moyens A mandrin, lesdites
rai-   40   cations 1 A 4, dans iequel lesdits iroyens de nures pr6sentant
des faces inclinees radialement;     compression de l'element d'etancheite
compren- lesdits moyens formant coins de grippeurs etant       nent une
premiere bague de compression (240) fixes auxdits guides de grippeurs
sup6rieurs de       associee auxdits moyens formant bottier et une fagon A
pouvoir coulisser longitudinalement; les-     deuxieme bague de compression
(50) associ~e dits grippeurs inferieurs etant associes a un guide    45
auxdits moyens A mandrin, de sorte que ledit de grippeurs inferieurs (220)
et lesdits grippeurs    6lement d'etancheite est comprime par le deplace-
superieurs et inferieurs poss6dant des faces          ment relatif desdits
moyens A mandrin et desdits internes inclin6es radialement, adaptees pour
moyaens formant boatier diriges l'un vers l'autre. cooperer avec lesdites
faces des rainures; un           7. Dispositif selon l'une quelconque des
reven- element d'etanch6ite compressible (250) dispose    50    dications
precedentes,  dans  lequel  lesdits autour de l'extr6mit6 inferieure
desdits moyens A     moyens formant ressorts de frottement compren-
mandrin, au-dessous desdits moyens formant            nent une pluralite de
ressorts de frottement (120) ergot, lesdits moyens formant fente et lesdits
s'etendant radialemente qui sont fixes auxdits moyens formant ressorts de
frottement et lesdits      moyens du type baotier. moyens grippeurs; et des
moyens de compres-   55        8. Dispositif selon l'une quelconque des
reven- sion de l'element d'etanch6ite associes auxdits       dications 1 a
7, comprenant en outre des bagues moyens A mandrin et auxdits moyens
formant            de compression interchangeables (50, 240) asso- boltier.
ciees auxdits moyens de compression de l'ele- 2. Dispositif selon la
revendication 1, dans        ment d'etancheite de sorte quo ledit appareil
pout lequel lesdits premiers mayens a cliquets com-    60    Atre utilise
pour fermer A joint tanche une grande prennent un filetage A droite (24)
prevu sur          diversite de diametres de forages de puits, en
l'exterieur desdits moyens A mandrin et lesdits       remplagant lesdites
bagues de compression par deuxiemes moyens A cliquets comprennent un
des bagues de compression d'un diametre diffe- filetage a droite
complementaire (94) sur l'inte-     rent et ledit element d'etancheite par
un element neur d'au moins un bloc cliquet (82) associe   65   d'etancheite
d'un diametre different.    


