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WELL PACKER |
Hiram H. Fisher, Jr., and Yulian D. Keithzhn, Houston,
Tex., assignors to Baker 0il Tools, Inc,, Los Angzles,

Calif., a corporation of California
Filed Oeci, 28, 1960, Ser. No. 65,6E0
14 Claims, (CL 166—130)

‘The present invention relates to subsurface well de-
vices, and more particularly to well packers adapted to be
run and set in well bores.

An object of the invention is to provide a well packer
having a normally retracted expandible and retractable
packing element or structure, which is prevented from
inadvertently expanding outwardly during lowering of
the well packer in the bore hole.

Another object of the invention Is to provide a well
packer having a normally retracted expandible and re-
tractable packing element or structure, which is prevented
from inadvertently expanding outwardly during elevating
of the well packer in the bore hole, as in removine the
well packer from the bore hole,

A further object of the invention is to provide a well
packer having a normally retracted expandible and re-
tractable packing element or structure, which is prevented
from expanding outwardly after the well packer has been
lowered in the bore hole, while fluid is being circulated
through and around the packer prior to its setting in the
bore hole or after the packer has been set and then re-
leased.

An additional object of the invention is to provide
subsurface well apparatus, in which operation of the ap-
paratus 1s determined by an improved control or releas-
able lock mechanism, which possesses a relatively small
number of parts, and which can be placed readily in a
locked or released condition by manipulation of a running-
in string by which the apparatus is lowered in a bore
hole,

This invention possesses many other advantages, and
has other objects which may be made more clearly ap-
parent from a consideration of a form in which it may
be embodied. This form is shown in the drawings ac-
companying and forming part of the present specification,
It will now be described in detail, for the purpose of
illustrating the general principles of the invention: but
it is to be understood that such detailed description is
not to be taken in a limiting sense, since the scope of
the mvention is best defined by the appended claims.

Referring to the drawings:

FIGURES 1 and 14 together constitute a combined lon-
gitudinal section and side elevational view of a well packer
apparatus located in a well casing disposed in a well bore,
FIG. la constituting a lower continuation of FIG. 1;

FIGS. 2 and 24 are views corresponding to FIGS. 1
and la illustrating the packer anchored in packed-off con-
dition in the well casing, FIG. 2g constituting a lower
continuation of FIG. 2;

FIGS. 3 and 3a are views corresponding to FIGS. 1
and la, illustrating the packer following its release and
during its elevation in the well casing, FIG. 34 constituting
a lower continuation of FIG. 3:

FIG. 4 is an enlarged side elevational view taken along
the lines 4—4 on FIG. 24,
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A well packer apparatus A is illustrated in the draw-
ings, which is adapted to be lowered in a well casing B,
or similar conduit string, by means of a tubular running-
in string C extending to the top of the hole. The well
packer includes a ceniral body or mandrel 16 having an
upper body sub 11 threadedly connected to the main por-
tion of the body, this sub having an upward threaded
box 12 for threaded attachment to the lower pin end 13
of the tubular running-in string C. The lower end of
the body is constituted as a lower sub 14 threadedly
secured to the lower end of the main portion of the
body, this lower sub having a threaded pin 15 for
threaded attachment of the body to the upper threaded
box 16 of a depending tubular member 17, which can
extend downwardly in the well casing to a desired ex-
tent, or which may, if desired, be omitted.

A normally retracted packing device 18 surrounds the
tubular body 10 and includes an inner support sleeve
19 spaced laterally from the body to provide an annular
passage 290 therebetween through which fluid can pass.
Surrounding the support sleeve 19 is a packing structure
21, such as one or a plurality of rubber-like packing rings
or members, which are normally retracted. The upper
end of the packing structure is adapted to engage an up-
per abutment 22 threadedly attached to the upper end of
the support sleeve 19, whereas the lower end of the pack-
Ing structure is engageable with a lower abutment com-
prising an abutment ring 23 slidable on the support sleeve
19 and an abutment sleeve 24 threadedly connected to
the ring 23, the abutment sleeve being intepral with a
lower expander 25, of generally frustoconical shape,
adepted to coact with a plurality of circumferentially
spaced lower slips 26 for anchoring the apparatus in
the well casing. When the packing structure 18 is in
retracted position, the lower abutment 23, 24 may engage
an exiernal lower flange 27 on the support sleeve 19. The
support sleeve 19 and the sleeve portion 24 may be
non-rotatably secured to one another, while permitting
their relative telescopic movement, by securing a key 28
on the flange portion of the support sleeve which is slid-
able in a longitudinal keyway or slot 29 in the interior
of the sleeve 24,

Fluid can pass through the annular space 30 surround-
ing the apparatus and the expander 28, flowing inwardly
through a plurality of circumferentially spaced ports or
openings 31 in the sleeve portion 24 to its interior, and
then flowing upwardly through the annular passage 20
between the sleeve portion and body 10 and between the
support sleeve 19 and body, discharging through a valve
seat 32 in the upper abutment 22 into the annulus 33
around the body 10 and the tubular string C. Of course,
flind could also pass in a reverse direction fo that just
described. When the tubular string C and body 10 are
lowered relative to the members surrounding the body,
a valve head 34 at the lower portion of the upper body
sub 11 is movable downwardly into engagement with the
valve seat 32 to close the annular passage 20 around
the body. To prevent leakage between the valve head
and seat, a suitable seal ring or gasket 35 may be pro-
vided in the seat for engagement with the exterior of
the vaive head 34.

A connector sleeve 36 is slidably mounted on the ex-
terior of the bedy 16 of the tool, its upper portion extend-
ing within the expander 25. The connector sleeve ter-
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minates in an upper stop or flange 37 that projects out-
wardly and is adapted to engage an upwardly facing
shoulder 38 on the sleeve portion 34, The lower end
39 of the connector sleeve may rest upon the upper end
or stop portion 40 of the lower sub 14. Surrounding
the connector sleeve 36 is a slip sleeve 41 shidable there-
on, and having a plurality of longitudinal extending cir-
cumferentially spaced grooves 42 in which the slips 26
are laterally removable. These slips each include a lower
drag portion 43 adapted to frictionally engage the inner
wall of the well casing B, being urged outwardly there-
against by one or a plurality of compression springs 44
engaging the bases of the grooves 42 and the drag por-
tions of the slips. The slips include upper anchor por-
tions 45 having downwardly facing wickers or teeth 46
adapted to engage and embed themselves in the wall of
the well casing to prevent downward movement of the
slips 26 therealong when expanded outwardly by the
expander 285.

The expander 25 has a downward and inwardly In-
clined tapered surface 47 adapted to coact with com-
panion inner tapered surfaces 48 on the anchor portions
45 of the slips. OCutward expansion of the slips 26 under
the influence of the springs 44 is limited by a retainer
ring 49 encompassing the central portions of the slips
and received within external grooves 59 therewithin.
Outward movement is also limited by engagement of
lower terminals 51 of the slips, below the drag portions,
with an upper rim 52 of a stop and control sleeve or
member 53 surrounding the body 10 of the tool and re-
leasably comnected thereto by a lock device 54. The
stop and control member or sleeve 53 and the slip sleeve
41 are secured together by a plurality of longitudinally
extended screws 55 so that they move as a unit. When
the stop and control member 53, slip sleeve 41, and slips
26 are disposed in a lower position on the body 10, such
as illustrated in FIG. 1a, an upper inner flange 56 on the
stop and control member is engageable with a split snap
ring 57 mounted in a peripheral groove 58in the connector
sleeve 36 to limit the upward position of the connector
sleeve 36 relative to the stop and control member 33, as
well as relative to the slip sleeve 41. This snap ring 57
has a lower beveled corner 59 inclined in a downward
and inward direction and an upper beveled corner 60
inclined in an upward and inward direction. Such bevel-
ing is obtained in order that a laterally movable control
pin 61 slidable radially in the companion bore 62 in the
control member 53 can ride over the snap ring 57 during
operation of the apparatus.

The slips 26 are prevented from having substantial
longitudinal movement relative to the slip sleeve 41 by
engagement of the lower ends 51 of the slips with the
upper end of the control member 53 and also by engage-
ment of the retainer ring 49 with an upper external flange
63 of the slip sleeve. When the slip sleeve 41 is moved
downwardly, its upper flange 63 engages the retainer
ring 49, which engages the lower sides of the slip grooves
50 to pull the slips 26 downwardly in the well casing.
When the slip sleeve 41 and the control member 33 are
moved upwardly, the upper end of the control member
engages the lower ends 51 of the slips 26 to shift them
upwardly along the wall of the well casing. The slips
themselves are of the rocker type, in that the anchor por-
tions 45 are removed from engagement with the wall of
the well casing when the springs 44 are permitted to force
the drag portions 43 into full contact with the wall of the
well casing. However, when the expander 25 moves
downwardly within and behind the anchor portions 45
of the slips, the latter will rock outwardly about the
upper parts of the drag portions as a fulcrum on the
casing to shift the teeth 46 outwardly against the well
casing B and embed them therewithin.

The packer body 10 moves downwardly with respect
to the parts that surround it in order to engage the valve
head 34 with the valve seat 32, to expand the packing
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structure 18 against the wall of the well casing B, and to
engage the expander 25 with the anchor portions 45 of
the slips and expand the latter outwardly into anchoring
engagement with the wall of the well casing. The ability
of the body 10 of the tool to move in the manner just
described is dependent upon the control mechanism 54
provided between the slip mounting portion of the ap-
paratus and the body of the tool.

As specifically disclosed, the laterally or radially shift-
able control pin 61 has its inner portion yieldably dis-
posed within a control slot or groove 67 in the periphery
of the lower body sub 14 by a leaf spring 68 engaging
the outer end of the control pin and secured to the con-
trol member 53 in any suitable manner, as by means of
a screw 69. The control slot or groove 67 includes a cir-
cumferential groove portion 70 terminating at one end
in a stop segment 71 that extends between an upper stop
flange 72 of the sub and the lower side 73 of the circum-
ferential groove, being secured thereto, as by welding
material 74. Another segment 75 is suitably secured to
the sub 34, as by welding, and this segment 1s spaced
arcuately from the stop segment 71 to provide a longi-
tudinal inclined slot 76 communicating with an extension
of the slot or opening 77 through the stop flange 72 that
extends completely through such stop flange. The lower
end 78 of the segment 75 terminates above the lower side
73 of the circumferential groove to provide for communi-
cation 67a between the circumferential groove portion 70
and the longitudinal inclined slot or groove portion 76,
permitting the control pin 61 to pass from one portion
into the other portion. It is to be noted that the seg-
ments 71. 75 are so disposed that the longitudinal slot
portion 76 defined therebetween is preferably inclined in
an upward direction toward the right, as seen in FIG. 4.

The packer apparatus A can only be set in the well
casing B upon removal of the control pin 61 from the
circumferential groove portion 70. Movement of the
control pin 61 and of the outer control mechanism sur-
rounding the body 10 of the tool and the connector sleeve
36, as well as movement of the slips 26, is resisted or
prevented by the frictional engagement of the drag por-
tions 43 of the slips against the wall of the well casing.
As a result, the tubular string C and the body 10 of the
tool can be moved upwardly to insure that the control
pin 61 is in the lower portion of the circumferential
groove 70, which location can be provided without 1m-
posing a load on the control pin by causing the upwardly
facing shoulder 40 on the lower body sub 14 to engage
the lower end 39 of the connector sleeve 36, such as
shown in FIG. 1a. With this condition pertaining, the
tubing string C and body 10 are rotated to the right,
which will turn the lower body member 14 within the
control pin until the latter passes relatively through the
communicating passage 67a between the circumferential
eroove portion 70 and the inclined groove or slot portion
76 and engages the inclined wall 80 of the stop segment
71. The body 10 of the tool can now be lowered, the
control pin 61 passing relatively upwardly through the
inclined slot portion 76 and through the opening 77 1n
the flange 72 to a position thereabove. The control pin
61 actually does not move longitudinally, but the body
10, 14 and its groove 76 lower with respect thereto, the
downward movement of the control pin being resisted by
the friction drag portions 43 of the slips 26. Downward
movement of the body 10 can now continue to effect
setting of the tool. The control pin 61 may engage the
lower end 59 of the snap ring 57 and will, at first, pre-
vent downward movement of the connector sleeve 36
with the body of the tool, However, upon engagement
of the lower flange 27 on the support sleeve 19 with the
upper end 37 of the connector sleeve, the snap ring 57
will force the control pin 61 outwardly so that the latter
can, in effect, ride over the snap ring to a position there-
above, and thereby enable the setting of the well packer
A to be completed. After the control pin 61 rides rel-
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atively past the snap ring, the connector sleeve 36 may
drop downwardly until jts upper stop flange 37 again
€ngages the expander shoulder 3§

The apparatus A is run in the well casing with the
- control pin 61 in the locking or circumferential groove
portion 70, the parts being in the position disclosed in
FIGS. 1 and 14, During the lowering action, the upper
engage the pin 61 and resyit

and along the casing wall. The inner
flange 56 of the control member engages the SRAp ring
37 and insures the downward pulling of the connector
sleeve 36 with (he body 19 and the conirol member 53,
The contact of the stop flange 37 with the shoulder 38
the expander 25 and the
- sleeve portion 24, which will cause the lower abutment
Hange 27 of the support sieceve

~ the well casing

| latter downwardly in the well casing
- with it. At this time, the rubber or rubber-like or pliant,
 elastic structure 21 IS In Its retracted position, since
---the lower abutment ring 23 is disposed downwardly io
its maximum extent with respect to the upper abutment
-+ 22, Moreover, the upper abutment 22 is precluded
~ from moving relatively upwardiy along the body of the
- Kool to prevent engagement of the valve head 34 with
the valve seat 32, thereby insuring that the annular

- Passage 20 remains open. During such lowering move-
ment, fluid in the well casing or well bore can pass

“upwardly through the tubular body member 18 and into
- the tubular string C thereabove. It can also pass rela-
- tively around the exterjor of the lower portion of the
czapparatus and then through the ports 31 to the inleriot

of the sleeve 24, then continuing upwardly through the
-annular passage 29 and through the valve seat 32 nto

4he annulus 33 between the tubular string C and casing
B above the welil packer apparatus. Fluid will also flow
~relatively around the outside of the packing struciure 18
- dtself. The resistance of force offered by such fluid

-cannot expand the packing structure since the lower abut-
~ment ring 23 is prevented from moving upwardly along
-the support slecve 1%, by virtue of the fact that it is
_tied to the body 18 th rough the abutment and connector
‘sleeves 24, 36, the control member 53 and control pin

-61. The friction of the fluid Howing relatively past the

‘exterior of the packing structure 18 and its upper abut-

‘ment 22 as well as interiorly of the support sleeve 19,

‘tends to maintain the support sleeve and upper abutment

‘in the elevated position disclosed in FIG. 1. As the

Tesult of the construction described, the packing struc-
fure 18 cannot inadvertently expand into engagement
with the well casing B during lowering of the apparatus
A through the fluid therewithin.
- After the setting location of the well packer A in the
casing has been reached, the tool is lowered a short
additional distance in the well casing and is then elevated
so that the body 10 of the tool is moved upwardly with
respect to the control member 53 and pin 61, the con-
trol pin then being disposed adjacent to the iower side
73 of the circumferential groove 70. The tubular
running-in string C and body 10 are now turned to the
right to rotate the body sub 14 and its groove 67 relative
to. the pin, whereby the pin 61 passes relatively into
he: lower end of the inclined slot porticn 76. There-
ifter, the tubular string C and body 10 of the tool are
lowered. Downward movement of the body 1¢ of the
tool can continue relative to the control member 53 and
its pin 61, since the latter then passes relatively up-
wardly through the entire inclined slot portion 76, 77
to-@ position above the upper stop flange 72 of the
sithb” 14.  As described above, downward movement of
the  control member and pin is resisted by the drag
portions 43 of the slips 26,

“Downward movement of ihe body 10 now continues,
the ‘valve head 34 moving downwardly into engasement
with the valve seat 32 to close the passage 29, the down-
ward movement of the body then moving the upper
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abutment 22 and support sleeve 12, the packing struc-
ture 18 and the Iower abutment ring 23 downwardly, to
shift the sleeve portion 24 and the expander 25 down-
wardly with the body, accompanied by the connector
sieeve 36. The ¢xpander 25 moves down toward the
slips 26, which are prevented from moving downwardly
by the engagement of their drag portions 43 with the
wall of the wel] casing. The connector sleeve moves
downwardly with the expander 25 and the body 190,
and within the slip structure, the snap ring 57 canlming
the control pin 61 out of the way and allowing the snap
ring t0 move past the conirol pin, which will now slide
upon the periphery of the connector sleeve. The down-
ward movement of the body 16 and the parts surround-
mg it, with the exception of the slip structure 41, 26,
44, 49, 53 surrounding the connector sleeve 38, will now
continue until the expander 25 moves within and behind
the anchor portions 435 of the slips, shifting the latter
outwardly into engagement with the wall of the well
casing,. When this occurs, tire expander 25 cannot mova
downwardly anv further. Accordingly, continued down-
ward movement of the body 18 of the tool causes the
upper abutment 23 to move toward the lower abutment
ring 23, which is prevented frem moving downwardly
by being connected to the cxpander 25, COMPIessing or
shortening the packing structure 18 and CXpanding it
Cuiwardly into sealing cagagement with the wall of the
well casing. The parts are now in the condition illus-
trated in FIGS. 2 and 24

A suitable operation can now be performed with the
sel packer A, Following the completion of the opera-
tion, the tool can be released from the well casing and
rcmoved  therefrom, if desired. Such release occurs
simply as the result of elevating the tubing string C and
body 10 in the casing. At first, the body 10 will move
upwardly to disengage the valve head 34 from its com-
panion valve seat 32, again opening the annular passage
20 to permit flow of fluid therethrough. During the in-
1tial phase of upward movement of the body 10, the
upper end 40 of the body sub 14 will engage the lower
end 3% of the connector sleeve 36 to carry the latter
upwardiy with the body until its upper end 37 engages
the lower end of the support sleeve 19, whereupon the
support sleeve is shifted upwardly with the body 16 to
move the upper abutment 22 away from the lower abuyt-
ment ring 23, which wil] permit the packing structure 18
to retract to its initial position. The support sleeve 19
moves upwardly with the body 10 and the connector
sleeve 36 until its lower flange 27 engages the lower
abutment ring 23, which will then elevate the sleeve
portion 24 and the expander 25 from the anchor portions
4S5 of the slips 26, allowing the springs 44 to rock the
drag portions 43 of the slips back into full surface contact
with the wall of the well casing, and pivot the anchor
porttons 45 inwardly from €ngagement with the wall
of the well casine. Tha expander 25 can move up-
wardly of the slips 26 until the control member 53
cngages an upwardly facing shoulder 99 on the lower
body sub, or its flange 56 cngages the snap ring 57.
The control pin &1 itself moves automatically into its
locked circumferential groove portion 70, inasmuch as
tt will merely ride upon the upper beveled end &i of
the snap ring and past the ring, then engaging the cam or
inclined end 724 of the body sub to ride past the flange
72 and back info the circumferential groove portion,
The control pin 61 can shift outwardly against the force
of the leaf spring 68, which wil]l shift it inwardly into
the groove 78 afier it rides past the stop flange 72.

The parts are now in the position they occupy during
elevation of the apparatus in the well casing, which is
illustrated in FIGS. 3 and 3a. During such clevating
movement through the fluid in the well casing, the re-
sistance of such fluid cannot inadvertently expand the
packing structure 18 against the wall of the well casing,
since the fluid force is prevented from acting on and
moving the upper abutment 22 relatively downwardly to-
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ward the lower abutment ring 23, which would effect 2
shortening of the packing structure 18 and its outward
expansion. The downward force imposed by the fluid
on the upper abutment and ihe sleeve 19 is not transmit-
ted to the packing elements 21 at all, but instead is by-
passed completely to the connector sieeve 36, the lower
end of which is in engagement with the body shoulder 49.
Tn other words, the downward force is transmitted direct-
ly to the body 1¢ without being imposed on the packing
elements 21.

A in the well casing B, the fluid passing through the an-
nular passage 20 and also around the packing structure
18 does not tend to move the lower abutment ring 23 up-
wardly toward the upper ~hutment 22, but, instead, ac-
tually tends to hold the lower abutment 23, 24 in 1ts
downward position, in which the packing sleeves 21 are
fully retracted. The apparatus ¢an be elevated in the well

casing and removed entirely therefrom at the top of the
hole.

During upward movement of the apparatus 10

15

From the foregoing description, it is evident that the

packing structure 18 is prevented from inadvertently €X-
panding during lowering of the apparatus through the
Auid in the well casing, and also during its elevation
through such fluid. The packing structure is also pre-
vented from inadvertently expanding out against the well
casing B prior to its purposeful setting and in the event
that fluid is being circulated through the apparatus. As-
suming that conditioning or circulating fluid is pumped
down through the tubular string C, it will pass downward-
ly through the body and
the lower end of the tubing extension 17 secured thereto.
At this time, the parts are in the position illustrated in
FIGS. 1 and 1a, the fluid passing upwardiy around the
1ower extension 17, the body 10, and the slip structure
26, flowing upwardly and through the ports 31 in the sleeve
24 and through the annular passage 20 into the annulus
33 between the tubular string C and casing B above the
apparatus A, The control member 53 is locked to the
body 10 by means of the engagement of the control pin
61 with the upper stop
36 is prevented from moving upwardly by virtue of en-
ongement of the mnner flanee 52 on the control member
with the snap ring 57. Any tendency for the upwardly
moving fluid to shift the upper abutment 22 upwardly 1s
prevented by the fact that the shounlder 38 on the sleeve
24 engages the stop tlange 37 at the upper end of the con-
nector sleeve 36. As a result, the circulating fluid can do
not more than tend to move the support sleeve 19 and
upper abutment 22 upwardly away from the lower abut-
ment ring 23, the parts retaining the position illustrated
0 FIG. 1, in which the packing elements 21 cannol €X-
pand outwardly against the well casing. Accordingly, the
circulation of fluid can occur through the full area pro-
vided around the tool which is the area between the re-
tracted packing structure 18 and the wall of the well cas-
ing and the area of the annular passage 20.

The control mechanism 54 s simple in construction and
casy to operate. It Is only necessary to turn the tubular
string C and body 10 of the apparatus to the right to un-
lock or release the mechanism 54. It is unnecessary to
impose any torque On the tubular string and body of the
tool when the parts are to be relocked, to hold the nor-
mally retracted packing structure 18 and the normally
retracted slips 26 in their respective retracted posifions.

We claim:

1. In well packer apparatus to be set in a well bore:
a body; longitudinally spaced first and second abutments
surrounding said body; a support sleeve around said body
and secured to said first abutment and slidable along said
second abutment; normally retracted packing means on
said sleeve between snid abutments; means on said body
engageable with one of said abutments for effecting move-

ment of said abutments taward each other to expand said
packing means outwardly; and means operatively assoct-
ated with said sleeve and body and movable by said
maintain

body for shifting said sleeve in a direction to

out through its lower end or .
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said first abutment away from said second abutment to
retain said packing means in its retracted position.

7 In well packer apparatus 1o be set in a well bore:
a body; longitudinally spaced first and second abutmenis
currounding said body; a support sleeve around said body
and secured to said first abutment and slidable along said
second abutment; normally retracted packing means Ol
said sleeve between said abutments; means on said body
engageable with one of said abutments for effecting move-
ment of said abutments toward cach other to expand said
packing means outwardly; and means operatively asso-
ciated with and movable by said body and operatively
connected to said second abutment to urge said second
~butment in a direction away from said first abutment 1o
retain said packing means in HS retracted position; said
means movable by said body also being engageable with
<aid support sleeve to shift said sleeve and maintain said
first abutment away from said second abutment 1o Tc-
tain said packing means in ifs retracted position.

3. In well packer apparatus to be set in a well bore:
a body; longitudinally spaced first and second abutments
surrounding said body; a support sleeve around said body
and secured to said first abutment and slidable along said
second abutment; normally retracted packing means Of
<aid sleeve between said abutments; means ol said body
engageable with one of said abutments for effecting move-
ment of said abutments toward each other to expand said
packing means outwardly; and actuating means operative-
ly associated with said body and sleeve and movable by
said body in one longitudinal direction to shift said sleeve
i1 said one direction to maintain said first abutment away
from said second abutment 1o retain said packing means
‘n its retracted position; said actuating means being mov-
able by said body in the opposite longitudinal direction
and operatively connected to ¢aid second abutment 1o
urge said second abutment in said opposite direction and
away from said first abutment to retain said packing means
in its retracted condition.

4. In well packer apparatus to be set in a well bore: a
body; longitudinally spaced first and second abutments sur-
rounding said body; a support sleeve around said body
and secured to said first abutment and slidable along said
second abutment; normally retracted packing means on
said sleeve between said abutments; means On said body
engageable with one of said sbutments for effecting move-
ment of said abutments toward each other to expand said
packing means outwardly; a connector sleeve operatively
associated with said support sleeve surrounding said
body and movable by said body m one direction to shift
said support sleeve in the same direction and maintain
<aid first abutment in a direction away from said second
~butment to retain said packing means in its retracted con-
dition: and means operatively conneciing said connector
sleeve to said body.

5. In well packer apparatus to be set in a well bore:
a body; longitudinally spaced first and second abutments
surrounding said body; a support sleeve around said body
and secured to said first abutment and slidable along
said second abutment; normally retracted packing means
on said sleeve between said abutments; means on said
body engageable with one of said abutments for effect-
ing movement of said abutments toward each other to
expand said packing means outwardly; a connector sleeve
surrounding said body and operatively connected to sec-
ond abutment and movable by said body to urge said
second abutment in a direction away from said first
abutment to retain said packing means in its retracted
condition; and means operatively connecting said con-
nector sleeve to said body.

6. In well packer apparatus toO be set in a well bore:
a body; longitudinally spaced first and second abutments
surrounding said body; a support sleeve around said
body and secured (o said first abutment and slidable
along said second abutment; normally retracted packing
means on said sleeve between said abutments; means o1l

said body engageable with one of said abutments for
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effecting movement of said abutments toward each other
to expand said packing means outwardly; a connector
sleeve operatively associated with said support sleeve
surrounding said body and movable by said body in one
direction to shift said support sleeve in the same direc-
tion and maintain said first abutment in a direction away
from said second abutment to retain said packing means
in its retracted condition; and means operatively con-
necting said connector sleeve to said body; said conector
sleeve being operatively connected to said second abut-
ment and movable by said body into engagement with said
second abutment to urge said second abutment in a direc-
tion away from said first abutment to retain said packing
means in its retracted condition.

7. In well packer apparatus to be set in a well bore:
a body; longitudinally spaced first and second abutments
surrounding said body; a support sleeve around said
body and secured to said first abutment and slidable
along said second abutment; normally retracted packing
means on said sleeve between said abutments; means on
said body engageable with one of said abutments for
effecting movement of said abutments toward each other
to expand said packing means outwardly; a conneclor
sleeve operatively associated with and surrounding said
body and movable by said body mto engagement with
said support sleeve to maintain said first abutment in
a direction away from said second abutment to retain
said packing means in its retracted condition.

8. In well packer apparatus to be set in a well bore:
a body:; longitudinally spaced upper and lower abut-
ments surrounding said body; a support sleeve secured
to said upper abutment and slidable in said lower abut-
ment; normally retracted packing means on said sleeve
between said abutments; means on said body engageable
with one of said abutments for eflecting movement of
said abutments toward each other to expand said pack-
ing means outwardly; a connector sleeve surrounding
said body and movable upwardly by said body against
said support sleeve to urge said upper abutment upwardly
away from said lower abutment and retain said packing
means in its retracted condition; and means connecting
said connector sleeve to said body.

9. In well packer apparatus to be set in a weil bore:
a body: longitudinally spaced upper and lower abut-
ments surrounding said body; a support sleeve secured
to said upper abutment and slidable in said lower abut-
ment; normally retracted packing means on said sleeve
between said abutments; means on said body engageable
with one of said abutments for effecting movement of
said abutments toward each other to expand said packing
means outwardly; a connector sleeve surrounding said
body and movable downwardly by said body into engage-
ment with said lower abutment to urge said lower abut-
ment downwardly away from said upper abutment to re-
tain said packing means in its retracted condition; and
means connecting said connector sleeve to said body.

10. In well packer apparatus to be set in a well bore:
a body; longitudinally spaced upper and lower abutments
surrounding said body; a support sleeve secured to said
upper abutment and slidable in said lower abutment;
normally retracted packing means on said sleeve between
said abutments; means on said body engageable with
one of said abutments for effecting movement of said
abutments toward each other to expand said packing
means outwardly: a connector sleeve surrounding said
body and movable upwardly by said body against said
support sleeve to urge said upper abutment upwardly
away from said lower abutment and retain said packing
means in its retracted condition; said connector slecve
having means thereon engageable with said lower abut-
ment, whereby downward movement of said body moves
said connector sleeve and lower abutment downwardly
and urges said lower abutment downwardly away from
said upper abutment to retain said packing means in s
retracted condition; and means connecting said connector

sleeve to said body.
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11. In well packer apparatus to be set in a well bore:
a body: laterally spaced upper and lower abutments sur-
rounding said body; a support sleeve secured to said
upper abutment and slidable in said lower abutment;
normally retracted packing means on said sleeve between
said abutments: an expander secured to said lower abut-
ment; normally retracted slip means engageable by said
expander to be expanded outwardly; means releasably
locking said slip means to said body; a connector sleeve
operatively associated with, surrounding and movable by
said body and slidable relatively in said slip means;
means on said body for moving said expander dGown-
wardly into engagement with said slip means to expand
the same and for moving said upper abutment toward
said lower abutment to expand said packing means; said
connector sleeve being engageable with said support
sleeve upon upward movement of said body to urge said
upper abutment away from said lower abutment and re-
tain said packing means in its retracted condition.

12. In well packer apparatus to be set in a well bore:
a body; laterally spaced upper and lower abutments sur-
rounding said body; a support sleeve secured to said
upper abutment and slidable in said lower abutment;
normally retracted packing means on said sleeve between
said abutments: an expander secured to said lower abut-
ment; normally retracted slip means engageable by said
expander to be expanded outwardly; means releasably
locking said slip means to said body; a connector sleeve
operatively associated with, surrounding and movable by
said body and slidable relatively in said slip means;
means on said body for moving said expander down-
wardly into engagement with said slip means to expand
the same and for moving said upper abutment toward
said lower abutment to expand said packing means; said
connector sleeve being engageable with said support
sleeve upon upward movement of said body to urge said
upper abutment away from said lower abutment and re-
tain said packing means in its retracted condition; said con-
nector sleeve having means thereon engageable with said
expander upon downward movement of said body to urge
said lower abutment downwardly away from said upper
abutment to retain said packing means in its retracted
position.

13. In a well tool adapted to be lowered and operated
in a well bore on a running-in string: first and second
members adapted to be moved relatively to each other;
one of said members being adapted to be connected to
the running-in string to be manipulated thereby relative-
Iy to said other member; said first member having a cir-
cumferential groove bounded by upper and lower sides
and a longitudinal groove communicating with said cir-
cumferential groove and opening through one of said sides;
a lock element movable laterally on said second member
and adapted to be disposed in said circumferential groove
to limit the extent of relative longitudinal movement be-
tween said members and adapted to be disposed in said
longitudinal groove so as not to limit the extent of
relative longitudinal movement between said members
in one direction; vieldable means engaging said element to
hold said element in said grooves; and said first member
having cam means thereon to one side of said circum-
ferential groove engageable with said element when said
element is out of said circumferential groove to shift said
element laterally of said first member and permit entry of
said element into said circumferential groove without re-
quiring said element to move through said longitudinal
Sroove,

14. In a well tool adapted to be lowered and operated
in a well bore on a running-in string: first and second
members adapted to be moved relatively to each other;
one of said members being adapted to be connected to
the running-in string to be manipulated thereby relative-
ly to said other member; said first member having a
circumferential groove bounded by upper and lower sides

and a longitudinal groove communicating with said cirI-
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cumferential groove and opening through one of said
stdes; said first member at one side of said groove hav-
ing a beveled surface outside of said circumferential
groove; a lock element movable laterally on said second
member and adapted to be disposed in said circumfer-
ential groove to limit the extent of relative longitudinal
movement between said members and adapted to be dis-
posed in said longitudinal groove so as not to limit the
extent of relative longitudinal movement between said
members in one direction; yieldable means engaging said
element to hold said element in said grooves; said lock
element being engageable with said beveled surface to
be shifted laterally of said first member, upon relative
longitudinal movement between said members, for move-
ment into said circumferential groove,
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