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(57) ABSTRACT 

A well packer lowered in a well casing and having a main body 
carrying expanders and initially retracted slips for anchoring 
the body to the casing against both up and down movement 

... therein, the body also carrying an initially retracted packing 
thereon expandable against the casing, the slips and packing 
being expanded outwardly against the casing by moving the 
body upwardly, and an upper device surrounding the body 
downwardly against the upper portion of the expander slip and 
packing combination, the upward force or movement of the 
body being transmitted to the slip and packing combination 
through a coupling structure releasably connecting the body 
to the lower portion of combination. When the packer is to be 
released from the casing a retrieving tool engages and releases 
the coupling structure, removing the upward force of the body 
on the lower portion of the expander slip and packing com 
bination, an upward pull on the tool then moving the body up 
wardly to effect retraction of the slips and packing from the 
casing. 

35 Claims, 26 Drawing Figures 
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RETREVABLE WELL PACKER 

The present invention relates to subsurface well bore 
devices, and more particularly to subsurface well packers of 
the retrievable type capable of being used in a variety of appli 
cations in a well bore, including production, testing, fluid in 
jection, and zone isolation, or as a bridge plug. 

Well packers of the permanent type are known which can 
be packed off in the well casing and anchored therein against 
movement in both upward and downward directions, the 
packer being secured in its set position. Removal of the packer 
can only be effected by disintegrating it through use of a drill 
bit or milling tool, or the like. An example of such well packer 
is found in U.S. Pat. No. 2,713,910, such patent also illustrat 
ing a setting tool by means of which the packer can be run in a 
well casing on a wireline and anchored in packed-off condi 
tion to the well casing by the setting tool, which is then 
released and removed from the well casing. 
By virtue of the present invention, a well packer is provided 

having an initially retracted packing and initially retracted 
slips coacting with expanders capable of expanding the slips 
into anchoring engagement with the well casing, the packing 
also being expanded against the well casing, and in which the 
slips and packing can be released from the well casing, 
enabling the well packer to be withdrawn therefrom whenever 
desired. The slips coact with the expanders to lock the packer 
body against movement in the well casing in both longitudinal 
directions, the body being prevented from partaking of any 
movement relative to the expanders and slips after the slips 
have been anchored against the well casing. If the packing 
tends to extrude, due to the imposition thereon of high pres 
sure, high temperatures, or both, the packing is still retained in 
an effective sealed-off condition against the well casing. 
Moreover, such extrusion is incapable of effecting any loosen 
ing or release of the slips from the well casing, so that as 
surance is had that the packer remains locked in packed-off 
condition against the well casing under extremely adverse 
conditions. 

Despite the fact that the slips and coacting expanders can 
not shift from their position anchoring the slips against the 
well casing, and the packing is held in packed-off condition 
against the well casing, the packer parts can still be readily 
released when retrieval of the well packer is desired. A releas 
ing tool is lowered in the casing and effects a release and 
retraction of the slips and retraction of the packing, as a result 
of a straight-line (non-rotary) movement of the releasing tool, 
the running-in string and releasing tool attached thereto then 
being moved upwardly to carry the well packer upwardly 
through the well casing to the top thereof. Thus, it is unneces 
sary to effect rotation of the packer body, or other parts, in 
releasing the well packer from the casing, as in prior art 
devices, which require connection of a tubular string with the 
body of the tool in order to transmit rotary motion and torque 
from the top of the well bore to the packer body. With appli 
cants' apparatus, the releasing of the well packer from the cas 
ing and its retrieval therefrom can be effected through use of a 
tubular string, if desired, or through use of a wireline running 
string, since no rotary motion and application of torque are 
required in releasing the slips and packing from the well cas 
Ing. 

In addition to the foregoing advantages and objectives of 
the present invention, a well packer of the retrievable type is 
provided which is capable of withstanding very high pressure 
differentials and also relatively high temperatures. The 
retrievable well packer is of strong, sturdy and comparatively 
simple construction for a retrievable well packer capable of 
being mechanically anchored in packed-off condition against 
movement in both longitudinal directions, and comparatively 
economical to manufacture. 

This invention possesses many other advantages, and has 
other purposes which may be made more clearly apparent 
from a consideration of a form in which it may be embodied. 
This form is shown in the drawings accompanying and forming 
part of the present specification. It will now be described in 
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2 
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. 

Referring to the drawings 
FIGS. 1a, 1b, 1c and 1d together constitute a combined side 

elevational and longitudinal sectional view through a well 
packer embodying the invention, with its parts in their initial 
retracted position for lowering the well packer in a well casing 
on a running tool, FIGS. 1b, c and 1d being lower continua 
tions of FIGS. 1a, 1b and ic, respectively; 

FIG. 2 is an enlarged fragmentary longitudinal section 
through an upper portion of the well packer illustrated in FIG. 
1b, 
FIG. 3 is an enlarged fragmentary longitudinal section 

through a lower portion of the well packer shown in FIG. 1d; 
FIG. 4 is an enlarged section taken along the line 4-4 of 

FIG 1c, 
FIG. 5 is a cross-section taken along the line 5-5 on FIG. 3; 
FIGS. 6a, 6b, 6c and 6d together constitute a combined side 

elevational and longitudinal sectional view through the packer 
apparatus corresponding to FIGS. 1a, 1b, c and 1d, with the 
packer anchored in packed-off condition in the well casing 
and the running and setting tool released therefrom, FIGS. 6b, 
6c and 6d being lower continuations of FIGS. 6a, 6b and 6c, 
respectively; 

FIGS. 7a, 7b, 7c and 7d are views similar to FIGS. 1 and 6, 
illustrating the well packer, slips and packing on the point of 
being released from the well casing by a retrieving tool, FIGS. 
7b, and 7c and 7d being lower continuation of FIGS. 7a, 7b 
and 7c, respectively; 

FIG. 8 is a cross-section through the well packer and 
retrieving tool taken along the line 8-8 on FIG.7a, 

FIG. 9 is a cross-section through the well packer and 
retrieving tool taken along the line 9-9 of FIG. 7c, 

FIG. 10 is a cross-section through the well packer and 
retrieving tool taken along the line 10-10 on FIG. 7d. 

FIG. 11 is an exploded view illustrating certain parts of the 
releasable coupling structure of the well packer; 

FIG. 12 is an enlarged longitudinal quartersectional view il 
lustrating the retrieving tool connected to the well packer and 
having initiated its release of its coupling; 

FIG. 13 is a view similar to FIG. 12 disclosing the releasable 
coupling structure released and the releasing tool discon 
nected from the coupling portion of the well packer; 

FIGS. 14a, 14b, 14c and 4d are views similar to FIG. 7, ill 
lustrating the well packer slips and packing retracted and 
retrieving tool related to the packer for effecting its 
withdrawal from the well casing, FIGS. 14b, 14c and 14d being 
lower continuations of FIGS. 14a, 14b and 14c, respectively. 
As illustrated in the drawings, a well packer A is lowered 

within a casing string B disposed in a well bore to a desired lo 
cation at which the packer is to be anchored in packed-off 
condition against movement in both upward and downward 
directions. The well packer is lowered on a running and setting 
tool C secured to its upper end, this setting tool being of any 
suitable type and attached to a running string extending to the 
top of the bore hole. As specifically illustrated by way of ex 
ample, the setting and running tool C is secured to a wireline 
(not shown) extending to equipment at the top of the well 
bore, the setting tool being of the type specifically illustrated 
in U.S. Pat. No. 2,713,910. Since the setting tool is well 
known, only its lower portion is illustrated in the drawings. 
The well packer comprises a main body 10, including an 

elongate main tubular section 11, the upper end of which is 
threadedly secured to a body sub or head 12 having a threaded 
box 13, the threads preferably being left-hand. An upper 
setting sleeve 14 surrounds the head 12, projecting upwardly 
beyond its upper end, and being held in its initial position by 
one or more shear screws 15 threaded into the box. The lower 
end of the sleeve is threadedly secured to a support ring or 
upper abutment 16 forming the upper portion of a packing as 
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sembly 17. This upper abutment has a gauge ring 18 threaded 
thereto and an inner or compression sleeve 19 also threaded 
thereto and extending downwardly along the elongate body 
member 10, terminating in a lower external flange 20 underly 
ing a lower abutment or gauge ring 21 threadedly attached to 
an upper expander extension sleeve 22 surrounding the flange. 
The packing assembly 17 further includes a plurality of 
elastomer packing elements 23 surrounding the compression 
sleeve 19 that are separated by spacer rings 24, the uppermost 
packing element engaging the upper abutment 16 and the 
lowermost packing element 23 engaging the lower abutment 
21. Initially, the packing elements 23 occupy a retracted posi 
tion, spaced inwardly from the well casing B when being 
lowered therein. 
The lower end of the extension sleeve 22 is threadedly 

secured to an upper expander 25 having circumferentially 
spaced slots 26 in which a set of upper slips 27 are disposed. 
The bases 28 of the slots provide expander surfaces inclined in 
a downward and inward direction and coacting with com 
panion tapered surfaces 29 on the upper, inner portions of the 
slips. Relative downward movement of the upper expander 25 
within the slips 27 will shift the latter outwardly into anchoring 
engagement with the well casing, the expander remaining 
wedged behind such slips to retain the packer anchored to the 
well casing against downward movement. Relative upward 
movement of the expander 25 will effect retraction of the slips 
27 from the well casing, by virtue of inclined oppositely 
directed side tongues 30 on each slip slidable within com 
panion inclined grooves 31 in the expander and opening into 
the expander slot 26, the direction and extent of inclination of 
the tongues and grooves being the same as the coacting ex 
pander surfaces 28, 29 (FIG. 4). 
The lower ends of the upper slips 27 are formed as T-shaped 

heads 32 slidable radially in companion T-shaped radial 
grooves 33 in a slip coupling ring 34 surrounding the body 10. 
This coupling ring has a lower set of T-shaped grooves 35 
receiving the upper T-shaped heads 36 of a set of circum 
ferentially spaced lower slips 37, the lower anchor portions 38 
of which are disposed in slots 39 in a lower expander 40, the 
bases 41 of these slots providing expander surfaces inclined in 
an upward and inward direction and coacting with companion 
inner tapered surfaces 42 on the lower slips. Relative longitu 
dinal movement between the lower slips 37 and lower ex 
pander 40 toward each other will expand the slips outwardly 
into anchoring engagement with the wall of the well casing. 
Relative separating movement between the lower expander 40 
and lower slips 37 will effect retraction of the latter, by virtue 
of a tongue and groove interconnection 43, 44 between each 
slip and lower expander corresponding to the upper tongues 
30 and grooves 31, but inclined in upward and inward 
directions in correspondence to the extent of inclination of the 
expander surfaces 41, 42 on the lower expander and lower slips. 
Both the upper and lower slips 27, 37 have external wickers 

or teeth 45 which can embed themselves in the wall of the well 
casing B, the upper expander and upper slips retaining the 
packer against movement in a downward direction and the 
lower expander and slips retaining the packer in the well cas 
ing against upward movement. 
The lower end of the lower expander 40 is threadedly 

secured to an elongate housing 46 surrounding a coupling 
mechanism 47 for releasably securing the lower end of the 
body 10 to the housing, the coupling mechanism serving to 
transmit longitudinal movement, as in an upward direction, 
between the body and housing, thereby effecting setting of the 
slips 27, 37 and packing assembly 17 against the well casing, 
and being releasable to enable the packing assembly and slips 
to be retracted from the well casing. The lower end of the 
housing 46 is threadedly secured to a lower gauge ring 48, 
which is actually an extension thereof, the lower portion of the 
housing and gauge ring surrounding a bottom sub 49 having an 
external flange 50 overlying an internal flange 51 of the gauge 
ring. The upper end of the bottom sub is threadedly secured to 
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4. 
the lower end of a latch sleeve 52 having circumferentially 
spaced longitudinal slots 53 therein opening through the 
upper end of the sleeve to provide circumferentially spaced 
spring-like arms 54 that terminate in inwardly directed fingers 
55 receivable within an external circumferential groove 56 in 
the lower portion of the body 10 (FIGs. 3, 5). These fingers 
are initially retained in the groove 56 by a latch retainer ring 
57 surrounding the body and having a lower skirt 58 encom 
passing the fingers 55 to hold them within the lock groove, the 
ring 57 being retained initially in its position surrounding the 
fingers by one or more shear screws 59 threaded into the 
body. 

Shearing of the screws 59 and elevation of the retainer 57 
from the fingers 55 allows the arms 54 to expand and the fin 
gers to move outwardly from the groove 56 in view of the radi 
al spacing between the arms and fingers and the surrounding 
housing 46. Such shearing of the screws 59 and removal of the 
latch retainer 57 is effected by imposing an upwardly directed 
force (as described hereinbelow) on a latch release sleeve 60 
disposed within the latch sleeve 52 and initially resting upon 
the upper end of the bottom sub 49, the upper end of the 
release sleeve engaging a release ring 61 integral with, or 
otherwise suitably secured to, a plurality of circumferentially 
spaced elongate keys 62 disposed within some of the latch 
sleeve slots 53, the upper ends 63 of the keys engaging the 
lower portion of the latch retainer 57. As specifically illus 
trated, the upper ends 63 of the keys are of step form with a 
lower outer step 64 engaging the lower end of the latch 
retainer skirt 58 and an inner portion 65 engaging the base 
65a of a counterbore in the retainer ring, which forms its skirt 
portion 58. 
The upper expander extension sleeve 22 is spaced laterally 

outwardly from the packer body 10, the latter having an exter 
nal flange 66 provided with a screw or key 67 secured thereto 
and located initially within the lower end of an elongate slot 
68 in the extension sleeve. The compression sleeve flange 20 
also has a screw or key 69 secured thereto and initially 
disposed in the upper portion of this extension sleeve slot 68. 

After reaching its setting location in the well casing B, the 
well packer A is set by imposing a downward force or move 
ment on the setting sleeve 14 and an upward force and move 
ment on the body 10, to shift the housing 46 and lower ex 
pander 40 and the support ring or upper abutment 16 toward 
each other. The downward movement of the sleeve 14 will be 
transmitted through the packing assembly 17 and upper ex 
pander extension sleeve 22 to the upper expander 25, and the 
upward movement of the body 10 will be transmitted through 
the latch fingers 55 and latch sleeve 52 to the bottom sub 49, 
and from the flange 50 of the latter to the housing 46 and 
upper expander 40, thereby moving the upper and lower ex 
panders 25, 40 toward each other, effecting radial outward ex 
pansion of the upper and lower slips 27, 37 into engagement 
with the well casing. When such engagement occurs, the 
upper and lower expanders are wedged behind the upper and 
lower slips, respectively, and cannot move toward each other 
to any further significant extent, except for the slight motion 
attributable to firmer wedging of the expanders behind their 
respective slips. Accordingly, the body 10 of the packer is 
prevented from moving upwardly to any further extent, but 
the setting sleeve 14 and upper abutment 16 attached thereto 
can move downwardly toward the lower abutment 21, which is 
now prevented from moving downwardly by the upper ex 
pander 25, compressing the packing elements 23 and expand 
ing them laterally outwardly into firm sealing engagement with 
the wall of the well casing. 
The packing assembly 17 is retained in its expanded condi 

tion by a one-way clutch or gripper 70 provided between the 
upper abutment 16 and body 10. As disclosed, the upper por 
tion of the body has a series of longitudinally extending 
downwardly facing ratchet teeth 71 encompassed by a split 
body lock ring 72 (FIG. 2) having companion upwardly facing 
internal ratchet teeth 73 and also external can teeth 74 coact 
ing with companion internal cam teeth 75 formed in the sup 



S 
port ring 16. The one-way clutch or ratchet mechanism per 
mits downward movement of the support ring or upper abut 
ment 16 along the body 10 by ratcheting of the lock ring 72 
along the body teeth 71. However, any tendency for the sup 
port ring 16 to move upwardly of the body causes the teeth 73, 
71 to coengage and the downwardly inclined cam teeth 74, 75 
to coengage and force and retain the lock ring 72 inwardly to 
hold the ratchet teeth in full mesh with one another. The one 
way ratchet clutch mechanism 70, by itself, forms no part of 
the present invention, being illustrated and described in U.S. 
Pat. No. 3,31 1,171, to which attention is directed. 
A lower one-way clutch or gripper mechanism 76 is also 

provided between the upper expander 25 and body 10, to 
retain the slips 27, 37 firmly anchored against the well casing. 
Thus, the body 10 has a series of longitudinally extending 
downwardly facing ratchet teeth 77 coacting with companion 
upwardly facing internal teeth 78 on a split body lock ring 79 
disposed within an upper portion of the upper expander 25 
and also having external cam teeth 80 coacting with com 
panion can teeth 81 in the expander. The one-way ratchet 
mechanism 76 operates in the same manner as the upper 
ratchet mechanism 70; that is to say, it permits relative 
downward movement of the upper expander 25 along the 
body, but prevents upward movement of the upper expander 
along the body. 

It is desirable to include the lower one-way clutch 
mechanism 76 in the well packer to prevent inadvertent 
release of the slips 27, 37 from the well casing, in the event of 
extrusion of the packing elements 23 around the upper or 
lower gauge rings 18, 21, or both. Such extrusion would per 
mit the body 10 and upper abutment 16 to shift downwardly in 
the well casing to a slight extent, the downward shifting of the 
body being transmitted through the releaseable coupling 47 to 
the housing 46 to shift the lower expander 40 downwardly 
relative to the lower slips 37, which will remove the holding 
force of the lower expander from the lower slips and allow 
them to retract, at least partially, from the well casing. The 
lower one-way clutch, however, precludes such downward 
movement of the body 10, since any tendency for the body to 
move downwardly will be transmitted through the clutch 
mechanism 76 to the upper expander 25 and wedge the latter 
more firmly behind the upper slips 27, the wickers 45 of which 
are firmly embedded in the wall of the well casing B. Ac 
cordingly, the lower expander 40 cannot be moved away from 
the upper expander 27, securing both the upper and lower 
slips 27, 37 in their anchored position within the well casing. 
The upper expander 25 also cannot loosen with respect to 

the upper slips 27, as a result of extrusion of the packing ele 
ments 23 around the upper or lower abutments 16, 18 or 21, 
since downward movement of the support ring or upper abut 
ment 16, as a result of such extrusion, will ratchet the lock ring 
72 along the body 10 and resecure the upper abutment to the 
body in a lower position, the compressive force on the packing 
elements 23 being retained. The imposition of downward 
force on the packing assembly 17, as, for example, by the ex 
istence of a large pressure differential in the annulus surround 
ing the packer body 10 and above the packing elements 23, 
will be exerted through the packing assembly 7 in a 
downward direction upon the upper expander 25, wedging the 
latter more securely behind its slips 27 On the other hand, if a 
pressure differential exists below the packing assembly 17, its 
upward force is transmitted through the packing assembly to 
the upper abutment 16, and from the latter through the one 
way clutch 70 to the body 10, the upward force on the body 
being transmitted through the latch sleeve 52 and bottom sub 
49 to the housing 46 and lower expander 40, wedging the 
latter more firmly behind the lower slips 37 and retaining them 
anchored against the well casing. The upwardly directed pres 
sure on the packing assembly 17 cannot elevate the upper ex 
pander 25 with respect to the slips 27, since the ratchet teeth 
27, 37 of the one-way clutch 76 coengage and prevent such 
upward movement along the body. 
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It is, therefore, apparent that the well packer A has been 

anchored in packed-off condition against longitudinal move 
ment in both upward and downward directions, and will 
remain in that condition until release of the packer from the 
well casing B and its removal are desired. Such release and 
removal occurs through use of a suitable mechanism, 
described hereinbelow, which becomes coupled to the latch 
release sleeve 60, shifting the latter, and the release ring 61 . . 
bearing thereagainst, upwardly to cause the keys 62 to exert 
an upward force on the latch retainer 57 to shear the screws 
59 securing it to the body, shifting the latch retainer upwardly 
along the body 10 and housing 46 completely from the latch 
fingers SS. Such latch fingers then expand from the body 
groove 56, releasing the body 10 from the latch sleeve 52 and 
the housing 46. This permits the body 10 to be moved up 
wardly along the parts that surround it, the upper and lower 
body rachet teeth 71, 77 merely ratcheting freely through the 
upper and lower split lock rings 72,79, that expand outwardly 
to the desired extent. Upward movement of the body 10 . 
causes its flange 66 to engage the lower end of the compres 
sion sleeve 19, shifting the latter upwardly and carrying the 
upper abutment 16 away from the lower abutment 21, which 
allows the packing elements 23 to retract inherently from the 
well casing. Continued upward movement of the body 10 then 
causes the compression sleeve flange 20 to engage the lower 
abutment 21 and move it, the upper expander sleeve 22, and 
the upper expander 25 upwardly with it, the upper expander 
being shifted upwardly relative to the upper slips 27 and ef. 
fecting retraction of the latter from the well casing by virtue of 
their tongue and groove interconnection 30, 31. Release of 
the body 10 from the latch sleeve 52 may result in the latch 
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sleeve, bottom sub 49, and housing 46 dropping downwardly 
with respect to the body, to pull the lower expander 40 
downwardly relative to the lower slips 37, and effecting retrac 
tion of the latter from the well casing, because of the tongue 
and groove interconnection 43, 44. However, if this does not 
occur, then the continued upward movement of the body 10, 
after the upper expander 25 has retracted the upper slips 27, 
will cause the latter to pull upwardly on the coupling ring 34 
and on the lower slips 37, shifting the latter upwardly with 
respect to the lower expander 40 and radially inwardly from 
the well casing. The packing assembly and slip structure of the 
well packer have now been retracted, allowing the well packer 
to be removed from the well casing. 
The running and setting tool C specifically illustrated is dis 

closed in U.S. Pat. No. 2,713,910, as noted above, only the 
lower portion of such setting tool being shown. A tubular ac 
tuating mandrel 85 is connected to the upper cylinder (not 
shown) of the setting tool, and is movable upwardly when the 
latter is energized, the lower end of this mandrel being 
releasably coupled to the packer body box 13 through the 
agency of a releasable connector device. As specifically dis 
closed, the lower end of the mandrel is threaded into a tension 
head member 86 having an inwardly directed flange 87 that 
serves to clamp a threaded clamping collar 88 against the 
lower end of the mandrel. A release stud 89 is threaded into 
the collar, with its lower portion threaded into the upper end 
of a shank 90 depending into the upper portion or threaded 
box 13 of the packer body head 12. The intermediate portion 
91 of the release stud is reduced in diameter to provide a 
weakened section at which it will pull apart when sufficient 
tensile strain is imposed upon it. 
Onto the lower end of the shank is secured a retaining abut 

ment or head 92 having an upward and inwardly directed 
tapered shoulder 93 engaging companion tapered surfaces 94 
on the heel portions of circumferentially spaced, inherently 
contractile threaded dogs 95 carried by the leg portions 96 of 
a sleeve 97 which surrounds the shank 90 and extends up 
wardly into the tension head 86 below its flange 87. The 
threaded sleeve 97 has a plurality of longitudinally extending 
slots 98 formed through its wall to provide the plurality of cir 
cumferentially spaced legs 96 and threaded dogs 95. The left 
hand threads 99 on the dogs may be placed in threaded en 
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gagement with the left-hand thread formed in the body sub 13. 
However, the legs and dogs tend to retract to an extent suffi 
cient to remove the external threads 99 completely from en 
gagement with the companion internal threads in the packer 
body head 12. 
When the release stud 89 is intact, the shank 90 is disposed 

in an upward position, with the upper end 93 of the retaining 
head engaging the tapered heels 94 of the dogs, holding the 
latter outwardly with their threaded portions 99 firmly en 
gaged with the packer body threads, as illustrated in FIG. 1a. 
In effect, when the tension stud is intact, the parts function as 
a single unit, permitting the sleeve device 97 to be threaded 
into the packer body. To facilitate such threading, a two-part 
or split ring 100 is clamped to the lower end of the tension 
head 86 by a nut 101 threaded onto the latter. This ring pro 
jects laterally into the interior of the tension head and extends 
below a shoulder 102 formed in the upper portion of the 
threaded sleeve 97. The split ring also has a key 103 projecting 
inwardly into one of the slots 98 between adjacent depending 
legs 96, forming a key connection between the tension head 
86 and the threaded sleeve 97. Such key connection permits 
the tension head 86 to be grasped by hand, or by a suitable 
tool, and turned in the proper direction to thread the dogs 95 
into the packer body 10. The turning effort is transmitted from 
the tension head to the dogs 95 through the agency of the split 
ring 100 and its key 103. 
The piston portion (not shown) of the setting tool is con 

nected to a setting sleeve 105, and when the setting tool is 
energized, the setting sleeve is urged downwardly. This setting 
sleeve engages the upper end of the packer setting sleeve 14 
and may have a depending skirt 106 piloted within the packer 
sleeve to center the setting sleeve with respect thereto. 
As described in U.S. Pat. No. 2,713,910, gas under pressure 

is produced within the setting tool C, exerting an upward pull 
and movement on the actuating mandrel 85 and a downward 
force on its setting sleeve 105. The upward force and move 
ment of the actuating mandrel is transmitted through the con 
necting device 89,90, 92, 95 to the body sub 12, exerting an 
upward force and movement on the packer body 10. The 
downward force on the setting sleeve 105 of the setting tool is 
transmitted to the setting sleeve 14. Thus, the body 10 of the 
packer and setting sleeve 14 are moved upwardly and 
downwardly, respectively, to effect expansion of the packing 
elements 23 and of the slips 27, 37 outwardly against the well 
casing to anchor the well packer in packed-off condition 
therewithin against movement in both longitudinal directions, 
as above described. When the setting force exceeds the tensile 
strength of the reduced diameter portion 91 of the release stud 
89, the latter is pulled apart at such weakened portion to ef 
fect automatic release of the setting tool C from the well 
packer A. The pulling apart of the tension stud allows the 
shank 90 and retaining abutment or head 92 to drop 
downwardly, removing the head from wedging engagement 
within the threaded dogs 95. Since the dogs and their legs 96 
tend to retract inherently, downward dropping of the head 92 
away from the dogs allows the latter to snap inwardly to the 
extent in which their threaded portions 99 are completely out 
of threaded engagement with the left-hand thread in the 
packer body. This effects a complete release of the setting tool 
C from the well packer, allowing the wireline (not shown) to 
be elevated and carry the entire setting tool C upwardly with 
it. During such upward movement, the split ring 100 secured 
to the tension head engages the shoulder 102 on the threaded 
sleeve 97, pulling the latter upwardly out of the packer body. 
In addition, it is to be noted that the extent of dropping of the 
shank 90 and head 92 is limited by engagement of a 
downwardly facing shoulder 108 on the shank with an up 
wardly facing shoulder 109 on the threaded dogs 95. These 
shoulders are preferably tapered in an upward and inward 
direction, so that the shank shoulder 108 tends to hold the 
threaded dogs 95 in an inward direction, and precludes their 
inadvertent outward shifting. 
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With the removal of the setting tool C, it can be elevated in 
the well casing and removed completely therefrom, leaving 
the packer anchored in packed-off condition within the well 
casing, with the passage 10a through the body unobstructed. 

5 A tubing string, or the like, (not shown) can be lowered in the 
well casing and threadedly attached to the body sub or head 
13, if the well packer is to be used for well production pur 
pose, or the well packer can be used for any other desired pur 
pose. To prevent leakage through the coupling mechanism 47 
of the packer, a seal ring 110 on the bottom sub 49 engages . 
the housing 46, and a seal piston 111 between the housing and 
body 10 carries inner and outer seal ring 112 and 113 sealingly 
engaging the body 10 and housing 46, respectively. 
A setting tool D for releasing the packer from the well cas 

ing (FIGS. 7, 12, 13, 14) includes an elongate mandrel 120, 
the upper end of which is threadedly secured to an adapter 
121 attached to the lower end of a running string R, which 
may be tubing or a wireline extending to the drilling rig at the 

20 top of the well bore. The lower end of this mandrel has a stop 
or limit ring 122 threadedly secured thereto, and spaced 
above the limit ring is a backing ring 123 releasably attached 
to the mandrel by a shear ring 124 received within a counter 
bore 125 in the backing ring opening through its lower end, 

25 the shear ring having an inwardly directed flange 126 received 
within an external circumferential groove 127 in the mandrel, 
the shear ring transmitting upward force from the mandrel to 
the backing ring 123. To preclude upward movement of the 
backing ring along the mandrel, one or a plurality of shear 

30 screws 128 are threaded into the backing ring, extending into 
the mandrel. 
Above the backing ring, the mandrel carries a collet sleeve 

129, the upper portion of which can rest upon a support ring 
130 positioned within an external groove 131 in the mandrel. 

35 The collet sleeve has a plurality of circumferentially spaced 
longitudinal slots 132 opening downwardly through its lower 
end to provide spring-like legs 133 terminating in latch feet 
134. 
The collet sleeve 129 is urged in a downward direction 

40 toward its support ring by the lower end of a helical compres 
sion spring 135 engaging the upper end of the sleeve, the 
upper end of the spring engaging a spring seat 136 bearing 
against a two-piece abutment ring 137 mounted in a mandrel 
groove 138, an upper extension 139 on the spring seat encom 

45 passing the two-part ring to retain it in the groove 138, the 
spring seat 136 being prevented from dropping downwardly of 
the abutment ring 137 by a radial screw 140 threaded in the 
spring seat and disposed in the groove 138. The upper portion 
of the mandrel 120 has a clutch sleeve 141 secured to it, as by 
means of a weld 142, this clutch sleeve having upwardly pro 
jecting axial dogs or teeth 143 adapted to mesh with com 
panion downwardly extending dogs or clutch teeth 144 on a 
clutch sleeve 145 threaded to the lower end of a tubular body 

55 146, carrying a packing or seal ring 147 adapted to frictionally 
engage the inner wall of the packer body 10. The retrieving 
tool body 146 is surrounded by a latch sleeve 148 having cir 
cumferentially spaced slots 149 providing spring-like exter 
nally threaded dogs 150, the threads 151 of which are com 

60 panion to the internal left-hand threads in the packer box 13. 
The latch sleeve 148 floats between a downwardly and out 
wardly inclined retaining shoulder 152 on the body 146 and a 
downwardly facing shoulder 153 on a head 154 threaded onto 
the body, this head having a depending skirt portion 155 sur 

65 rounding the upper part of the latch sleeve 148 and adapted to 
engage the upper end of the packer body sub or head 12. The 
head 154, body 146 and clutch sleeve 145 move as a unit, and 
have an overall length that is much less than the distance 
between the lower end of the adapter 121 and the clutch 

70 sleeve 140 secured to the mandrel 120, permitting substantial 
longitudinal movement of the mandrel within and with respect 
to the body 146 of the retrieving tool D. 
When it is desired to retrieve the packer, the retrieving tool 

D is secured to the running string R and is lowered in the well 
75 casing B, the body clutch sleeve 145 being in contact with the 

5 

50 
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mandrel clutch sleeve 141 by gravity. When the latch feet 134 
of the collet sleeve 129, which tend inherently to occupy an 
expanded condition, enter the packer body 10, the lower ex 
ternally tapered surfaces 160 of the latch feet engage the body 
and force the feet inwardly, the collet sleeve 129 moving up 
wardly along the mandrel to some extent against the compres 
sive force of the spring 135. The downward extent of move 
ment of the running tool within the packer body is limited by 
engagement of the running tool body head 154 with the upper 
end of the packer body 10, 12, the adapter 121 engaging the 
head 154 and causing it to force the latch sleeve dogs 150 
downwardly within the packer box 13, the lower faces 161 of 
the dog threads 15 being tapered in a downward direction, so 
that they can ratchet past the packer threads, then springing 
outwardly into full mesh therewith, as disclosed in FIGS. 7a 
and 14a. The engagement of the retrieving tool head 154 with 
the upper end of the packer box 13, and of the engagement of 
the adapter 121 with the head, will limit the downward travel 
of the running tool and will locate the seal or packer ring 147 
within the body infrictional engagement with its wall. The feet 
134 of the collet sleeve 129 will be located well below the 
lower end of the latch release sleeve 60, such feet then ex 
panding outwardly to an effective diameter greater than the 
internal diameter through this latch release sleeve (broken 
lines in FIG. 7d). When the latch feet are disposed below the 
latch release sleeve, the spring 135 will move the collet sleeve 
downwardly and engage the latch feet with an upper shoulder 
163 of the backing ring 123, and with an upwardly tapering 
surface 164 on the backing ring engaging companion inner 
tapered surfaces 165 on the latch feet to hold the latter in an 
outward direction. The running tool mandred 120 is shifted up 
wardly to bring the latch feet 134 within and into engagement 
with the latch release sleeve 60, upper inclined surfaces 166 
on the latch feet engaging a companion inclined surface 167 
on the release sleeve, and longitudinal surfaces 168 on the 
latch feet above its inclined surfaces being disposed within the 
release sleeve 60. When such engagement occurs, the mandrel 
clutch sleeve 141 is still spaced a substantial distance from the 
body clutch sleeve 145 (see FIG. 7). 
A sufficient upward pull is now taken on the running string 

R and mandrel 120 which is transmitted through the latch 
release sleeve 60, release ring 61 and its keys 62 to the latch 
retainer 57, to shear the screws 59 and effect an upward shift 
ing of the latch retainer along the body 10 and housing 46 of 
the packer, the extent of upward movement of the latch 
release sleeve 60 being limited by engagement of its lower 
flange 170 with a companion downwardly facing shoulder 171 
in the latch sleeve 52. The removal of the latch retainer 57 
from the fingers 55 permits the latter to shift outwardly of the 
body groove 56(FIG. 12). If such outwardshifting action does 
not occur, subsequent upward movement of the body 10 will 
cause the lower tapered side 56a of its external groove to can 
these fingers outwardly. 
The imposition of an additional upward force on the 

running string R and mandrel 20 will then effect shearing of 
the screws 128 and shear ring 124 securing the backing ring 
123 to the mandrel, the backing ring dropping downwardly 
along the mandrel 120 (FIG. 13) away from the latch feet 134 
and coming to rest upon the stop or limit ring 122. The com 
pression spring 135 will shift the collet sleeve downwardly 
along the mandrel to the extent limited by its engagement with 
the support ring 130. However, the latch feet 134 will still be 
disposed above the backing ring 123 and can be shifted 
laterally inwardly. 
Upward movement of the running string R and mandrel 120 

will now carry the collet sleeve 129 upwardly within the 
release sleeve 60, the feet 134 being cammed inwardly, per 
mitting the collet sleeve to move upward through the release 
sleeve and release ring 61 and into the body 10 of the packer. 
The mandrel 120 moves upwardly until its clutch sleeve 141 
engages the body clutch sleeve 145, shifting the latter up 
wardly and engaging its retainer shoulder 152 with the lower 
ends of the dogs 150 to hold them in threaded engagement 
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with the box 13. Continued upward strain and movement on 
the running string R and mandrel 120 will now elevate the 
body 10 of the well packer, which has been released from the 
latch sleeve 52 and housing 46, to effect retraction of the 
packing assembly 17 and slips 27, 37 from the well casing in 
the manner described above, the well packer then being 
removed by the running string to the top of the bore hole, the 
parts being in the relative position illustrated in FIGS. 
14a-14. 
We claim: 
1. In subsurface apparatus adapted to be set in a well bore: a 

body; normally retracted means on said body; means for ex 
panding said normally retracted means laterally outwardly 
against the wall of the well bore; a coupling releasably secur 
ing said body to said expanding means for transmitting lon 
gitudinal non-rotary relative movement of said body to said 
expanding means to effect lateral outward expansion of said 
normally retracted means; means for retaining said coupling in 
its coupled relation, said retaining means being shiftably car 
ried by one of said body and said expanding means; and means 
for shifting said retaining means upwardly of said body from 
its retaining position to release said coupling from its coupled 
relation to permit retraction of said normally retracted means. 

2. In apparatus as defined in claim 1; said normally 
retracted means comprising packing means expandable into 
sealing engagement with the wall of the well bore. 

3. In apparatus as defined in claim ; said normally 
retracted means comprising anchoring means expandable into 
anchoring engagement with the wall of the well bore. 

4. In apparatus as defined in claim 1; said normally 
retracted means comprising packing means expandable into 
sealing engagement with the wall of the well bore; said nor 
mally retracted means further comprising anchoring means 
expandable into anchoring engagement with the wall of the 
well bore. 

5. In apparatus as defined in claim 1; said normally 
retracted means comprising packing means expandable into 
sealing engagement with the wall of the well bore; said nor 
mally retracted means further comprising anchoring means 
below said packing means and expandable into anchoring en 
gagement with the wall of the well bore. 

6. In apparatus as defined in claim 1; said normally 
retracted means comprising packing means expandable into 
sealing engagement with the wall of the well bore; and lock 
means acting between said body and packing means for retain 
ing said packing means in sealing engagement with the wall of 
the well bore. 

7. In apparatus as defined in claim 1; said normally 
retracted means comprising anchoring means expandable into 
anchoring engagement with the wall of the well bore; and lock 
means acting between said body and anchoring means for 
retaining said anchoring means in anchoring engagement with 
the wall of the well bore. 

8. In subsurface apparatus adapted to be set in a well bore: a 
body; normally retracted means on said body; means for ex 
panding said normally retracted means laterally outwardly 
against the wall of the well bore; a coupling releasably secur 
ing said body to said expanding means for transmitting lon 
gitudinal non-rotary relative movement of said body to said 
expanding means to effect lateral outward expansion of said 
normally retracted means; means for retaining said coupling in 
its coupled relation; and means for shifting said retaining 
means upwardly of said body from its retaining position to 
release said coupling from its coupled relation to permit 
retraction of said normally retracted means; and a releasing 
tool movable into said body into engagement with said shifting 
means for moving said shifting means and retaining means up 
wardly of said body. 

9. In subsurface apparatus adapted to be set in a well bore: a 
body; normally retracted means on said body; means for ex 
panding said normally retracted means laterally outwardly 
against the wall of the well bore; a coupling releasably secur 
ing said body to said expanding means for transmitting lon 
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gitudinal non-rotary relative movement of said body to said 
expanding means to effect lateral outward expansion of said 
normally retracted means; means for retaining said coupling in 
its coupled relation; and means for shifting said retaining 
means upwardly of said body from its retaining position to 
release said coupling from its coupled relation to permit 
retraction of said normally retracted means; said normally 
retracted means comprising packing means expandable into 
sealing engagement with the wall of the well bore; said nor 
mally retracted means further comprising anchoring means 
expandable into anchoring engagement with the wall of the 
well bore; lock means acting between said body and packing 
means for retaining said packing means in sealing engagement 
with the wall of the well bore; and lock means acting between 
said body and anchoring means for retaining said anchoring 
means in anchoring engagement with the wall of the well bore. 

10. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted means on said body; means for ex 
panding said normally retracted means laterally outwardly 
against the wall of the well bore comprising an upper structure 
above said normally retracted means and shiftable relatively 
downwardly along said body and a lower structure below said 
normally retracted means and shiftable relatively upwardly 
toward said upper structure; a releasable coupling for trans 
mitting non-rotary relative upward movement of said body to 
said lower structure to effect relative upward movement of 
said lower structure toward said upper structure and expan 
sion of said normally retracted means; means for retaining said 
coupling in its coupled relation; and means for shifting said 
retaining means upwardly of said body from its retaining posi 
tion to release said coupling and said body from said lower 
structure to allow said upper and lower structures to move 
relatively away from each other and said normally retracted 
means to return from its expanded position to its retracted 
position. 

11. In apparatus as defined in claim 10; frangible means 
securing said retaining means in its retaining position; said 
shifting means exerting an upward force on said retaining 
means to disrupt said frangible means and shift said retaining 
means from its retaining position. 

12. In apparatus as defined in claim 10; and a releasing tool 
movable in said body into engagement with said shifting 
means for moving said shifting means and retaining means up 
wardly of said body. 

13. In apparatus as defined in claim 10; and one-way lock 
means acting between said body and upper structure per 
mitting upward movement of said body with respect to said 
upper structure but locking said body to said upper structure 
against downward movement relative thereto. 

14. In apparatus as defined in claim 10; said normally 
retracted means comprising packing means between said 
structures and expandable into sealing engagement with the 
wall of the well bore upon relative movement of said struc 
tures toward each other. 

15. In apparatus as defined in claim 10, said normally 
retracted means comprising packing means between said 
structures and expandable into sealing engagement with the 
wall of the well bore upon relative movement of said struc 
tures toward each other, and one-way lock means acting 
between said body and packing means for retaining said 
packing means in sealing engagement with the wall of the well 
bore. 

16. In apparatus as defined in claim 10; said normally 
retracted means comprising expander means and slip means 
engaging said expander means and expandable into anchoring 
engagement with the wall of the well bore upon relative move 
ment of said structures toward each other. 

17. In apparatus as defined in claim 10; said normally 
retracted means comprising expander means and slip means 
engaging said expander means and expandable into anchoring 
engagement with the wall of the well bore upon relative move 
ment of said structures toward each other; and one-way lock 
means acting between said body and expander means for 
retaining said slip means anchored to the wall of the well bore. 
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18. In apparatus as defined in claim 10; said normally 

retracted means comprising packing means, expander means 
and slip means engageable with said expander means; said 
packing means and slip means being expandable against the 
wall of the well bore upon relative movement of said structure 
toward each other. 

19. In apparatus as defined in claim 10; said normally 
retracted means comprising packing means, expander means 
and slip means engageable with said expander means; said 
packing means and slip means being expandable against the 
wall of the well bore upon relative movement of said struc 
tures toward each other; one-way lock means acting between 
said body and packing means for retaining said packing means 
in sealing engagement with the wall of the well bore; and one 
way lock means acting between said body and expander 
means for retaining said slip means anchored to the wall of the 
well bore. 

20. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted packing means on said body; 
anchoring means on said body at one end of said packing 
means comprising an expander and normally retracted slips 
engaging said expander; a first structure on said body at the 
opposite end of said packing means; a second structure en 
gageable with said anchoring means and shiftable relatively 
toward said first structure to expand said packing means and 
slips toward the wall of the well bore; a releasable coupling for 
transmitting longitudinal non-rotary movement of said body to 
one of said structures to effect relative movement of said 
structures toward each other and expansion of said slips and 
packing means; means for retaining said coupling in its cou 
pled relation; and means for shifting said retaining means up 
wardly of said body from its retaining position to release said 
coupling and said body from said one of said structures to 
allow said structures to move relatively away from each other 
and said packing means and slips to return from their ex 
panded positions to retracted positions. 

21. In apparatus as defined in claim 20; said one of said 
structures being located below said packing means and 
anchoring means and the other of said structures being 
located above said packing means and anchoring means, said 
coupling transmitting upward movement of said body to said 
one of said structures. 

22. In apparatus as defined in claim 20; said one of said 
structures being located below said packing means and 
anchoring means and said other of said structures being 
located above said packing meanS and anchoring means; said 
coupling transmitting upward movement of said body to said 
one of said structures; and one-way lock means between said 
body and said other of said structures permitting upward 
movement of said body with respect to said other of said struc 
tures but locking said body to said other of said structures 
against downward movement relative thereto. 

23. In apparatus as defined in claim 20; said one of said 
structures being located below said packing means and 
anchoring means and the other of said structures being 
located above said packing means and anchoring means; said 
coupling transmitting upward movement of said body to said 
one of said structures; and one-way lock means between said 
body and said other of said structures permitting upward 
movement of said body with respect to said other of said struc 
tures but locking said body to said other of said structures 
against downward movement relative thereto; and a releasing 
tool movable into engagement with said shifting means for 
moving said shifting means and retaining means upwardly of 
said body. 

24. In apparatus as defined in claim 20; said one of said 
structures being located below said packing means and 
anchoring means and the other of said structures being 
located above said packing means and anchoring means; said 
coupling transmitting upward movement of said body to said 
one of said structures; and one-way lock means between said 
body and said other of said structures permitting upward 
movement of said body with respect to said other of said struc 
tures but locking said body to said other of said structures 
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against downward movement relative thereto; and a releasing 
tool movable into engagement with said shifting means for 
moving said shifting means and retaining means upwardly of 
said body; said releasing tool including means adapted to be 
connected to said body to elevate said body, and retract said 
packing means and anchoring means from the wall of the well 
bore. 

25. In apparatus as defined in claim 20; said one of said 
structures being located below said packing means and 
anchoring means and the other of said structures being 
located above said packing means and anchoring means; said 
coupling transmitting upward movement of said body to said 
one of said structures; and one-way lock means between said 
body and said other of said structures permitting upward 
movement of said body with respect to said other of said struc 
tures but locking said body to said other of said structures 
against downward movement relative thereto; and a releasing 
tool movable into engagement with said shifting means for 
moving said shifting means and retaining means upwardly of 
said body; said releasing tool comprising a mandrel movable 
within said body, latch means on said mandrel movable into 
coupling relation to said shifting means, and means on said 
mandrel connectible to said body to elevate said body and 
retract said packing means and slips from the wall of the well 
bore. 

26. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted packing means on said body; 
anchoring means on said body at one end of said packing 
means comprising an upper expander, a lower expander and 
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normally retracted slips engaging said expanders; a first struc 
ture on said body at the opposite end of said packing means; a 
second structure engageable with said anchoring means and 
shiftable relatively toward said first structure to expand said 
packing means and slips into engagement with the wall of the 
well bore to secure said apparatus in packed-off relation in the 
well bore against movement in both longitudinal directions; a 
releasable coupling for transmitting longitudinal non-rotary 
movement of said body to one of said structures to effect rela 
tive movement of said structures toward each other and ex 
pansion of said slips and packing means; means for retaining 
said coupling in its coupled relation; and means for shifting 
said retaining means upwardly of said body from its retaining 
position to release said coupling and said body from said one 
of said structures to allow said structures to move relatively 
away from each other and said packing means and slips to 
return from their expanded positions to retracted positions. 

27. In apparatus as defined in claim 26; wherein said one of 
said structures is located below said packing means and 
anchoring means and said other of said structures is located 
above said packing means and anchoring means; said coupling 
transmitting upward movement of said body to said one of said 
structures. 

28. In apparatus as defined in claim 26; wherein said one of 
said structures is located below said packing means and 
anchoring means and said other of said structures is located 
above said packing means and anchoring means; said coupling 
transmitting upward movement of said body to said one of said 
structures; and a releasing tool movable into engagement with 
said shifting means for moving said shifting means and retain 
ing means upwardly of said body. 

29. In apparatus as defined in claim 26; wherein said one of 
said structures is located below said packing means and 
anchoring means and said other of said structures is located 
above said packing means and anchoring means, said coupling 
transmitting upward movement of said body to said one of said 
structures; and a releasing tool movable into engagement with 
said shifting means for moving said shifting means and retain 
ing means upwardly of said body; said releasing tool including. 
means adapted to be connected to said body to elevate said 
body and retract said packing means and anchoring means 
from the wall of the well bore. 

30. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted means on said body; anchoring 
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means on said body below said packing means comprising an 
upper expander, a lower expander and normally retracted 
slips engaging said expanders; an upper structure on said body 
above and engaging said packing means; a lower structure 
below and engaging said lower expander; said structures being 
shiftable relatively toward each other to expand said packing 
means and slips into engagement with the wall of the well bore 
to secure said apparatus in packed-off relation in the well bore 
against movement in both longitudinal directions; a releasable 
coupling for transmitting upward non-rotary movement of 
said body to said lower structure; means for retaining said 
coupling in its coupled relation; said retaining means being 
shiftable upwardly from its retaining position to release said 
body from said lower structure to allow said structures to 
move relatively away from each other and said packing means 
and slips to return from their expanded positions to retracted 
positions; and means for shifting said retaining means up 
wardly of said body from its retaining position. 

31. In apparatus as defined in claim 30; and one-way lock 
means between said body and upper structure permitting up 
ward movement of said body within said upper structure but 
preventing downward movement of said body within said 
upper structure. 

32. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted means on said body; anchoring 
means on said body below said packing means comprising an 
upper expander; a lower expander and normally retracted 
slips engaging said expanders; an upper structure on said body 
above and engaging said packing means; a lower structure 
below and engaging said lower expander, said structures being 
shiftable relatively toward each other to expand said packing 
means and slips into engagement with the wall of the well bore 
to secure said apparatus in packed-off relation in the well bore 
against movement in both longitudinal directions; a releasable 
coupling for transmitting upward non-rotary movement of 
said body to said lower structure; means for retaining said 
coupling in its coupled relation; said retaining means being 
shiftable from its retaining position to release said body from 
said lower structure to allow said structures to move relatively 
away from each other and said packing means and slips to 
return from their expanded positions to retracted positions; 
and one-way lock means between said body and upper ex 
pander and positioned below said packing means permitting 
upward movement of said body within said upper expander 
but preventing downward movement of said body within said 
upper expander. 

33. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted means on said body; anchoring 
means on said body below said packing means comprising an 
upper expander, a lower expander and normally retracted 
slips engaging said expanders; an upper structure on said body 
above and engaging said packing means; a lower structure 
below and engaging said lower expander, said structures being 
shiftable relatively toward each other to expand said packing 
means and slips into engagement with the wall of the well bore 
to secure said apparatus in packed-off relation in the well bore 
against movement in both longitudinal directions; a releasable 
coupling for transmitting upward non-rotary movement of 
said body to said lower structure; means for retaining said 
coupling in its coupled relation; said retaining means being 
shiftable from its retaining position to release said body from 
said lower structure to allow said structures to move relatively 
away from each other and said packing means and slips to 
return from their expanded positions to retracted positions; 
one-way lock means between said body and upper structure 
permitting upward movement of said body within said upper 
structure but preventing downward movement of said body 
within said upper structure; and one-way lock means between 

75 

said body and upper expander permitting upward movement 
of said body within said upper expander but preventing 
downward movement of said body within said upper ex 
pander, 
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34. In apparatus as defined in claim 33; and means for shift 
ing said retaining means upwardly of said body from its retain 
ing position. 

35. In subsurface apparatus adapted to be set in a well bore: 
a body; normally retracted means on said body; means for ex 
panding said normally retracted means laterally outwardly 
against the wall of the well bore; a coupling releasably secur 
ing said body to said expanding means for transmitting lon 
gitudinal non-rotary relative movement of said body to said 
expanding means to effect lateral outward expansion of said 
normally retracted means; means for retaining said coupling in 
its coupled relation; and means for shifting said retaining 
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means upwardly of said body from its retaining position to 
release said coupling from its coupled relation to permit 
retraction of said normally retracted means; and a releasing 
tool movable into said body into engagement with said shifting 
means for moving said shifting means and retaining means up 
wardly of said body; said releasing tool comprising a mandrel 
movable within said body, latch means on said mandrel mova 
ble into coupling relation to said shifting means, and means on 
said mandrel connectible to said body to elevate said body and . 
retract said normally retracted means from the wall of the well 
bore. 
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