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3,289,766 
RETRIEVABLE HIGH TEMPERATURE WELL 

PACKER APPARATUS 
Herbert L. Bigelow, Whittier, Cali?, assignor to Baker Oil 

Tools, Inc., Los Angeles, Calif., a corporation of 
California 

Filed Aug. 15, 1963, Ser. No. 302,391 
29 Claims. (Cl. 166—139) 

The present invention relates to subsurface well bore 
apparatus, and more particularly to packer apparatus 
adapted to be set in well bores. 
An object of the invention is to provide well packer 

apparatus to be associated with a tubular string extend 
ing to the top ‘of the well bore and to be set in packed-off 
condition in the well bore against movement in both 
longitudinal directions therewithin, the packer remain 
ing in its set condition and leakage of ?uid between the 
packer and the tubular string being prevented despite the 
subjecting of the apparatus and tubular string to widely 
diifering temperature, which, for example, may range 
from about 80° F. to about 700° F., such temperature 
changes producing extensive expansion and contraction 
of the tubular string and of parts of the well packer 
itself. 

Another object of the invention is to provide retriva~ 
ble well packer apparatus capable of withstanding high 
temperatures and wide temperature variations when set 
in a well bore, in which both positive anchoring of the 
packer apparatus in the well bore and its leakproof seal 
ing against the wall of the well bore are easily accom 
plished merely by applying torque to the several packer 
parts, which is transmitted through a tubular string to 
which the packer apparatus is secured. In a more lim~ 
ited sense, torque is ?rst applied to anchor the packer 
apparatus in the well bore, after which torque is applied 
to effect a pack-off against the wall of the well bore. 
A further object of the invention is to provide a re 

tr-ievable well packer apparatus adapted to be anchored 
in packed~off condition in the well bore against move 
ment in both longitudinal directions, in which release 
and retrieval of the well packer is secured in a simple 
and expedient manner merely by the taking of an up 
ward pull on the tubular string with which the apparatus 
is operatively associated. 
An additional object of the invention is to provide 

a packer apparatus to be set in a well bore and associated 
with the tubular string in the well bore, the packer ap 
paratus having a mandrel slidable longitudinally there 
through to permit free contraction and expansion of the 
tubular string as a result of its being subjected to wide 
temperature variations, a seal being provided between 
the mandrel and packer which is self-energizing, to pre 
vent ?uid leakage between the mandrel and its associ 
ated packer parts. 
The invention possesses many other advantages, and 

has other objects which may be made more clearly appar 
ent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings accom 
panying and forming part of the present speci?cation. 
It will now be described in detail, for the purpose of il 
lustrating 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 invention is best de?ned by the appended claims. 
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2 
Referring to the drawings: 
FIGURES 1a and lb together constitute a combined 

longitudinal section and side elevational view through 
a retrievable well packer apparatus, with the parts in 
their initial position for lowering the packer through a 
well casing, or similar conduit string, in the well bore, 
FIG. lb being a lower continuation of FIG. 1a; 

FIG. 2 is an enlarged cross-section taken along the 
line 2—2 on FIG. la; 
FIGS. 3a and 3b are enlarged vertical sections through 

the well packer anchored against movement in both 
longitudinal directions in the well casing, FIG. 3b being 
a lower continuation of FIG. 3a; 
FIGS. 4a and 4b constitute a longitudinal section 

through the well packer apparatus anchored in packed 
off condition in the well casing, FIG. 41) being a lower 
continuation of FIG. 4a; 

FIG. 5 is an enlarged fragmentary section through a 
portion of the packing expander mechanism showing 
movement of the parts to ‘a packing releasing position; 
FIGS. 6a and 6b together constitute a longitudinal 

section through the packer apparatus, after it has been 
released from the well casing, FIG. 6b being a lower 
continuation of FIG. 6a; 

FIG. 7 is a cross-section taken along the line 7-—-7 on 
FIG. 422; 

FIG. 8 is an enlarged cross-section taken along the 
line 8-8 on FIG. in; 
FIG. 9 is an enlarged cross-section taken along the 

line 9——9‘ on FIG. 3a; and 
FIG. 10 is an enlarged cross-section taken along the 

line 10—-1tl on FIG. 3b. 
The well packer apparatus A illustrated in the draw 

ings is of the retrievable type and is adapted to be low 
ered in a well casing B on a suitable tubular string C 
extending to the top of the well bore to a setting point 
at which the packer is adapted to be anchored in packed 
off condition. It is positively anchored against move 
ment in both longitudinal directions in the well casing 
and is capable of permitting the tubing string C to ex 
pand and contract to a substantial extent without effect 
ing the setting of the packer, while maintaining a leak 
proof relation between the tubing string and the well 
packer. After the well packer A has accomplished its 
desired purpose in the well bore, it is readily released 
from the well casing B and elevated therewithin to the 
top of the well bore. 
As disclosed in the drawings, the well packer appara 

tus A includes an elongate tubular mandrel 10‘, the upper 
end of which is threadedly secured to a clutch or coupling 
collar 11, which is, in turn, threadedly secured to the 
lower end of the tubular string C that extends to the top 
of the well bore. The inner tubular member or mandrel 
10 is movable to a substantial longitudinal extent within 
an encompassing packer body 12 and is also rotatable 
within such body. The upper portion of the mandrel ex 
tends through a mandrel seal device 13,. including a seal 
housing 14 spaced laterally from the periphery of the 
mandrel to provide an annular space for a seal ring as 
sembly, consisting of packing rings 15 made of suitable 
material, such as “Te?on,” separated by metallic spacer 
rings 16. The lowermost spacer ring 16 rests upon an 
upwardly facing housing shoulder 19, the upper spacer 
ring 16 engaging an annular pusher plate 20 disposed 
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within a spring and clutch housing member 21 threadedly 
secured to the upper portion of the seal housing 14. A 
strong helical compression spring 22 is disposed within 
a counterbore 23 in the housing, the upper end of the 
spring ‘bearing against the base 24 of the housing counter 
bore and its other end bearing against the pusher plate 
20, so as to tend to shorten the seal ring assembly and 
effect its lateral movement into sealing engagement with 
the periphery of the mandrel 10 and also into sealing 
engagement with the wall of the seal housing 14. The 
spring 22 is constantly exerting a force on the seal as 
sembly to maintain it appropriately sealed against the 
periphery of the mandrel, and thereby prevent leakage 
along the exterior of the mandrel, despite rotary move 
ment of the mandrel 10, or its substantial longitudinal 
movement within the seal assembly. 
The upper portion of the clutch housing 21 has cir 

cumferentially spaced recesses 25 providing intervening 
axial teeth 26 adapted to mesh with companion depending 
teeth 27 of the clutch collar 11, to transmit rotary motion 
of the tubular string C through the driving clutch member 
11 to the driven clutch member 21. Upward movement of 
the driving clutch collar 11 out of clutching engagement 
with the driven clutch member 21 is initially prevented 
by one or a plurality of shear screws 28 (FIGS. 3a, 9) 
extending through the clutch collar 11 into the driving 
clutch collar 21. Torque can be transmitted between the 
driving and driven clutch collars 11, 21 without such 
torque being imposed on the shear screw or screws 28, 
As described hereinbelow, after the packer A has been 
anchored to the well casing, the taking of a sufficient up 
ward pull on the tubular string C and driving clutch 
collar 11 will shear the screws and allow substantial up 
ward movement of the mandrel 10 within the surround 
ing packer structure. 
The lower portion of the seal housing 14 is threadedly 

secured to the upper section 30 of the tubular packer 
body 12, within which the mandrel is slidable. This 
upper section 30 carries the anchoring portion 31 of the 
packer. The lower end of the upper section is threadedly 
attached to a lower section 32 of the body about which 
the packing assembly 33 of the well packer is disposed. 
As shown, the upper body section 30 has left-hand 

threads 34 on its periphery meshing with companion in 
ternal left-hand threads 35 on an upper expander 36 hav 
ing a downward and inwardly tapering expander surface 
37. Initially, the upper expander 36 occupies an upper 
position along the body section 30, its upward threaded 
position being limited by engagement of an axial pin 38 
secured to its upper end engaging a companion pin 39 ex 
tending downwardly from a stop nut 40 threaded on the 
upper body section and locked thereto by a suitable set 
screw 41. This upper body nut 40 has an outwardly di 
rected ?ange 42 received within an internal groove 43 
de?ned by a lower inwardly directed ?ange 44 of an elon 
gate slip housing 45 and a cap 46 threaded into the upper 
end of the housing. 
The elongate housing 45 has a plurality of circumfer 

entially spaced elongate slots or windows 47, in each of 
which a slip device 48 is received, this slip device having 
an upper anchor portion 49 with downwardly facing teeth 
50 and a lower anchor portion 51 with upwardly facing 
teeth 52. The upper anchor portion 49 of each slip device 
has an inner tapered expander surface 53 conforming to 
the expander surface 37 of the upper expander 36 and 
adapted to be engaged thereby to shift the upper anchor 
portion 49 outwardly and embed its teeth 50 in the wall 
of the well casing B. The lower anchor portion 51 has 
an inner expander surface 54 tapering in an upward and 
inward direction adapted to be engaged by a companion 
tapered surface 55 on a lower expander 56 slidable rela 
tively along the upper body section 36 and adapted to 
shift the lower anchor portion 51 outwardly to embed its 
teeth 52 in the wall of the well casing. The body nut 
flange 42 and the internal groove 43 in the slip housing 
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4 
45 provide a swivel structure, which permits the body 
nut 40 to turn with the packer body 12 within the slip 
housing 45 while preventing longitudinal movement of 
the latter with respect to the body 12 of the tool. 

Initially, the lower expander 56 is supported by the 
lower portion of the slip housing 45 by means of one or 
more shear screws 58 connecting a lower expander skirt 
59 with the upper portion of an expander thrust sleeve or 
abutment 60 depending therefrom and by one or more 
shear screws 61 threaded into the lower portion of the slip 
housing 45 and received within a peripheral groove 62 in 
the thrust sleeve. Initially, the upper end 63 of the thrust 
sleeve is spaced from the main body of the lower expander 
56 to permit sufficient upward movement of the thrust 
sleeve 60 to disrupt both sets of shear screws 58, 61 and 
bring the upper end 63 of the thrust sleeve into engage 
ment with the lower expander 56, so that the upward 
thrust of the sleeve 60 is transmitted to the lower ex 
pander and from the latter through the lower anchor por 
tions 51 of the slips 48 to the well casing B. 

Initially, the slips 48 are disposed in an upper position 
within the elongate housing slots 47, there ‘being a sub 
stantial space 64 between the lower ends of the slips and 
the lower end of the housing de?ning the housing slots. 
The slips are retained initially in a retracted position and 
are urged to such retracted position following release of 
the tool A from the casing by a plurality of tension springs 
65 interconnecting opposed side wings 66 extending to 
ward each other circumferentially of the apparatus from 
opposite sides of each of the slips 48 (FIG. 8). The ten 
sion springs 65 tend to retain the slips in retracted posi 
tion, ‘but they will, nevertheless, permit the upper and 
lower expanders 36, 56 to shift the slips outwardly into 
anchoring engagement with the wall of the well casing. 
When the upper and lower expanders have been removed 
from their expanded relation behind the slips, the tension 
springs 65 can pull the slips inwardly, or retract them, 
from the casing wall B, as described ‘hereinbelow. 

Outward expansion of the slips 48 occurs as a result of 
feeding the upper expander 36 downwardly toward the 
lower expander 56, as a result of rotating the ‘body 12 of 
the packer tool. Such downward feeding will occur since 
the upper expander 36 is prevented from rotating with 
the body of the tool. As shown mostclearly in FIG. 10, 
the exterior of the expander 36 has circumferentially 
spaced longitudinal keyways or grooves 67 in which keys 
68 are received that project inwardly from the slip hous 
ing 45 and which are suitably secured thereto, as by means 
of screws 69. The key and the keyway interconnection 
68, 67 between the upper expander 36 and the housing 
45 permits longitudinal movement, such as downward 
movement, of the expander along the slip housing, but 
prevents signi?cant rotation of the upper expander rela 
tive to the housing. Rotation of the housing itself with 
in the casing B is prevented or resisted by a plurality of 
circumferentially spaced outwardly bowed friction drag 
springs 70 friotionally bearing against the wall of the eas 
ing. The upper ends of the friction drag springs are se 
cured to the slip housing 45 by one or more screws 71; 
whereas, their lower ends 72 are free to move longitudi 
nally within guide grooves 73 formed in the exterior of 
the slip housing. Thus, rotation of the body 12 of the 
tool will cause the body nut 40 to rotate with it, its rota 
tional stop pin 39 moving in a clockwise direction, look 
ing down from the top of the well bore, away from the 
rotational stop pin 38 on the upper expander. The upper 
expander 36 feeds downwardly along the body 12 of the 
tool, because of the left-hand threaded interconnection 
34, 35, into engagement with the upper anchor portion 
49 of the slips 48, shifting them downwardly along the 
lower expander 56 and moving both upper and lower 
anchor portions 59, 51 as a unit outwardly ‘into anchoring 
engagement with the wall of the well casing B (FIGS. 3a, 
3b). The transmission of su?‘icient torque through the 
body 12 can move the upper expander 36 downwardly to 
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ward the lower expander 56 to ?rmly embed the teeth 
50, 52 of the upper and lower anchor portions of the 
slips in the wall of the well casing. Such rotary motion 
and torque is transmitted to the ‘body from the tubular 
string C, passing through the driving and driven clutch 
members 11, 21, and through the seal assembly housing 
14 to the tubular body 12 itself. 

After the tool A has been anchored to the well casing 
B against longitudinal movement in ‘both directions, the 
packing assembly 33 can be expanded against the wall of 
the well casing and also ?rmly against the periphery of 
the lower body section 32. As disclosed in the drawings, 
the packing assembly includes a packing element, annular 
member or sleeve 75 made of suitable material. Since 
it is desired to provide a well packer capable of maintain 
ing a sealed relation against the well casing under com~ 
paratively high temperature conditions, the packing ele 
ment 75 may be made of impregnated asbestos compounds 
of the type commercially used as steam packing, and ca~ 
pa'ble of functioning properly at temperatures up to about 
750° F. The external diameter of this packing element 
75 is initially substantially less than the inside diameter 
of the casing B in which it is to be set, the packing ele 
ment being initially in a retracted position on the packer 
body section 32. An upper thrust plate 76 is mounted 
on the body at the upper end of the packing element and 
a lower thrust plate 77 is mounted on the body at the 
lower end of the packing element. The upper thrust 
plate engages an upper malleable extrusion preventing 
vfrusto-conical ring 7-8, which, for example, may be made 
of mild steel or aluminum, the large end of the ring en 
gaging the thrust plate 7 6 and its small end being disposed 
around a depending inner projection 79 of and against a 
gauge ring 80 abutting and surrounding the lower end of 
the expander thrust sleeve 60. This gauge ring 80 is 
suitably secured to the expander thrust sleeve 60 by screws 
81. 
The lower thrust plate 77 engages the large end of a 

lower malleable back-up or extrusion preventing frusto 
conical ring 82, the small end of which surrounds an inner 
projection ‘83 on a compression sleeve or abutment 184 and 
bearing against a transverse surface 85 of the latter. The 
lower 'end of the compression sleeve bears against an anti 
friction thrust washer 86 surrounding the body section 
32, which may be made of some low friction material, 
such as “Te?on,” the thrust washer, in turn, engaging an 
upper ?ange 87 threaded onto the upper end of a thrust 
sleeve 88. The lower portion of this thrust sleeve is 
provided with circumferentially spaced longitudinal slots 
89 opening through its lower end to provide spring-like 
legs 90 terminating in feet 91, the inner portions 92 of 
which are initially received ‘within a peripheral groove 
93 in a setting sleeve 94 surrounding the mandrel 10, the 
upper end 95 of the setting sleeve being internally 
threaded for meshing engagement with a companion exter 
nal thread 96 at the lower portion of the lower body sec 
tion 32. The threaded connection 95, 96 between the 
body 12 and setting sleeve 94 is preferably lefthand, the 
setting sleeve being at ?rst threaded onto the lower por 
tion of the threaded body section 90 (FIG. 1b). 
The inner portions 92 of the thrust sleeve feet are main 

tained in the peripheral groove 93 by a restricted diam 
eter upper portion 97 of a retainer housing 98, the inner 
wall of which engages the outwardly projecting portions 
99 of the latch feet 91. Below its restricted diameter 
portion 97, the retainer housing is enlarged in internal 
diameter to provide an elongate circumferential recess 
100 into which the latch feet 91 can spring, as described 
hereinbelow, When the thrust sleeve 88 is to be discon 
nected from the setting sleeve 94. The retainer housing 
98 is initially retained in its position holding the inner 
latch feet portions 92 within the peripheral groove 93 of 
the setting sleeve by one or a plurality of shear pins 101 
extending through the lower portion 102 of the retainer 
sleeve, which is slidable upon the periphery of the setting 
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8 
sleeve 94, the pins 101 being disposed within a peripheral 
groove 103 in the setting sleeve and being prevented 
from moving outwardly of such groove by retainer screws 
104 threaded in the outer portion of the retainer sleeve 
and abutting the shear pins. The shear pins 101 releas 
ably prevent relative longitudinal movement between the 
setting sleeve 94 and the retainer housing 98 until su?i 
cient upward force is imposed on the retainer housing to 
shear the pins, whereupon the housing 98 moves upward 
ly to elevate its restricted diameter upper retaining por 
tion 97 from the latch feet 91, the enlarged housing re 
cess 100 then being disposed opposite such latch feet, 
and permitting the foot portions 92 to shift out of the 
peripheral groove 93, which may have a tapered lower 
side 105 to facilitate such outward shifting or camming 
of the latch feet. 
Rotary motion is transmittable from the retainer hous 

ing 98 to the setting sleeve 94 to thread the setting sleeve 
upwardly along the lower housing section 32, such rotary 
motion being transferred through a longitudinal keyway 
110 formed in the lower portion 102 of the retainer hous 
ing to a key 111 received therewithin, the key also being 
received within a longitudinal keyway 112 in the exte 
rior of the setting sleeve 94. Thus, rotary motion or 
torque can be transmitted ‘from the retainer housing 98 
through the key 111 to the setting sleeve 94, but such 
torque is not imposed upon the shear pins 101, which 
can only be disrupted upon the imposition of su?icient 
upward force on the retainer housing 98. 
The rotary motion just referred to results from elevat 

ing the tubing string C and shifting the upper driving 
clutch member 11 upwardly out of clutching engagement 
with the upper driven clutch member 21, and then bring 
ing a lower driving clutch member and guide 113, 
threadedly secured to the lower end of the mandrel 10, 
upwardly into engagement with a lower driven clutch 
portion 114 of the retainer housing 98. Thus, the driv 
ing clutch 113 has circumferentially spaced upwardly fac 
ing axial driving dogs or teeth 115 adapted to mesh with 
companion driving dogs or teeth 116 formed in the lower 
portion of the retainer housing. When the mandrel 10 is 
moved up su?iciently to couple the driving clutch mem 
ber 113 to the driven clutch portion 114 of the retainer 
housing, right-hand rotation of the tubing string C, upper 
collar 11 and mandrel 10 will rotate the latch retainer 
housing 98 and setting sleeve 94 to feed the setting sleeve 
upwardly along the ‘body 12, such upward motion being 
transmitted through the thrust sleeve 88 to the thrust 
?ange or plate 87, which will slide circumferentially 
around the anti-friction thrust Washer 86, but which will 
shift the lower compression sleeve 84 upwardly toward 
the expander thrust sleeve 60 to shorten the distance 
between the gauge ring 80 and the compression sleeve 84 
to correspondingly shift the thrust plates 76, 77 relatively 
toward each other and expand the packing element 75 out 
wardly into sealing engagement with the Wall of the well 
casing B. Continued rotation will feed the retainer hous 
ing 98, setting sleeve 94 and thrust sleeve 88 upwardly to 
a greater extent, ?attening the upper and lower extrusion 
preventing rings 78, 82 until their outer peripheries engage 
the wall of the well casing, bridging the annular spaces 
between the upper and lower thrust plates 76, 77 and the 
wall of the Well casing B to prevent extrusion of the 
packing material 75 through such spaces: and beyond the 
extrusion preventing or back-up rings themselves (FIG. 
4b). 
The mandrel 10 may have a substantial length of stroke 

Within the members surrounding it to be assured that 
either the upper clutch device 11, 21 is engaged or the 
lower clutch device 113, 114, but not both devices at 
the same time. The mandrel 10 may have a sufficient 
maximum length of stroke as to more than compensate 
for the linear expansion and contraction of which the 
tubing string C will partake. Thus, the mandrel 10 may 
be allowed to partake of a substantial number of feet of 
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travel between engagement of the upper clutch device and 
engagement of the lower clutch device. After the well 
packer A is anchored in packed-off condition in the well 
casing B, the mandrel 10 may be placed in a somewhat 
neutral position to permit sufficient expansion and con 
traction of the tubing string C without engaging either 
the upper or the lower clutch device. 

In the use of the apparatus, the parts are ?rst disposed 
.in their relative positions illustrated in FIGS. la and 1b, 
in which the upper clutch 11, 21 is engaged and the lower 
driving clutch member 113 is ‘disposed a substantial dis 
tance below the lower driven clutch member 114. The 
upper driving clutch collar 11 is releasably secured to the 
driven clutch collar 21 by the shear screws 28. The 
apparatus is lowered in the well casing to the desired 
setting point, after which the tubing string C is turned 
to the right, which will effect a rotation of the body 12 
of the tool to the right. Since the frictional engagement 
of the drag springs 70 with the wall of the well casing 
prevents the slip housing 45 from turning, and in view of 
the slidable keying or splining of the upper expander 36 
to the slip housing, the upper expander also is prevented 
from turning. Accordingly, rotation of the tubular string 
C and body 12 of the tool results in a downward thread 
ing of the upper expander 36 on the tool body 12 and its 
shifting toward the lower expander 56. As the upper ex 
pander advances toward the lower expander, its expander 
surface 37 engages the upper expander surfaces 53 of 
the slips 48, the lower expander surfaces 54 of the slips 
engaging the lower expander 56, resulting in the slips 
being moved outwardly into engagement with the wall 
of the well casing B. Upon engagement of the slip teeth 
50, 52 with the wall of the well casing, the torque re 
quired to shift the upper expander 36 downwardly of the 
body toward the lower expander 56 will increase, and 
vwhen such torque reaches a desired value, which, for ex 
ample, may be about 300 foot-pounds, the teeth 50, 52 
are ?rmly anchored against the wall of the well casing 
(FIGS. 3a, 3b). Such anchoring capability might be 
checked by setting down on the tubing string C, this 
setting down force being transmitted through the driving 
clutch collar 11 to the driven clutch collar 21, and through 
the seal housing 14 to the body 12 of the tool and the 
upper expander 36. An upward strain can also be taken 
on the tubing string, which will be transmitted through 
the body 12 and its lock nut 40 to the slip housing 45, 
and through the shear screws 61, thrust sleeve 60 and 
screws 58 to the upper expander 56 and then to the lower 
anchor portions 51 of the slips. The upward and down 
ward force, which, for example, may :be about 4000 
pounds of upstrain and 4000 pounds of setting down 
weight, is normally taken while the proper torque is main 
tained on the tubing. This will insure elimination of all 
play between the expanders 36, 56 and the slips 48 and 
the ?rm, solid anchoring of the slips against the wall of 
the ‘well casing. The tool A has now been anchored 
against longitudinal movement in both directions within 
the well casing. 

After the tool has been anchored to the well casing 
(FIGS. 3a, 3b), it is desired to expand the initially re 
tracted packing assembly 33 against the wall of the well 
casing. A su?icient upward strain is taken on the tubing 
string C, which will be transmitted to the upper clutch 
collar 11, overcoming the shear strength of the upper 
screws 28 and disrupting them, thereby allowing the tub 
ing string C to elevate and disengage the clutch collar 
11 from the driven clutch member 21 and the mandrel 10 
within the body 12 of the well packer and bring the low 
er driving clutch and guide member 113 into clutching 
engagementiwith the lower driven clutch member 114. 
While maintaining su?icient upstrain on the tubular string 
C and mandrel 10 to insure the retention of the lower 
driving clutch member 113 in clutching engagement with 
the driven clutch member 114 of the retainer housing 
98, the tubular string and mandrel are rotated to the right. 

10 

30 

40 

50 

8 
Such rotation is transmitted from the retainer housing 
98 through the key 111 to the setting sleeve housing 94, 
threading the latter upwardly along the body 12, in view 
of their left-hand threaded interconnection 95, 96, such 
upward movement carrying the thrust sleeve 88 upwardly 
with it and shifting the thrust plate 87 and compression 
sleeve 84 upwardly toward the expander thrust sleeve 60. 
The movement of the compression thrust sleeve 84 toward 
the expander thrust sleeve 60' and its gauge ring 80 short 
ens the packing assembly 33‘ and expands the packing 
element 75 outwardly against the wall of the well casing 
C, as Well as deforming the back-up rings 78, 82 out 
wardly against the wall of the well casing. As the up 
ward strain exceeds the shear value of the screws 58, 61 
securing the expander thrust sleeve 60 to the lower ex 
pander 56 and the slip housing 45, the latter are disrupted, 
the expander thrust sleeve 60‘ moving upwardly into 
abutment with the lower expander 56. When this occurs, 
the torque will noticeably decrease, but such torque is 
again increased by turning of the tubing string C, mandrel 
10, lower clutch mechanism 113, 114, setting sleeve 94 
and thrust sleeve 88 to urge the compression sleeve 84 
upwardly once again to compress the packing assembly 33 
into ?rm sealing engagement with the wall of the well 
casing, and also against the periphery of the lower body 
section. When the torque has reached a certain value, 
which, by way of example, may be about 1500 foot 
pounds, assurance is had that the tool is fully packed 
off, which can be checked by imposing pressure on the 
?uid in the annulus of the casing surrounding the tub 
ing string C. If leakage is indicated, the torque can be 
increased Iby rotating the tubing string C and mandrel 10 
to obtain further upward movement of the sleeves 94, 
88, 84 toward the expander 56 to further compress the 
packing assembly 33 against the Well casing. The packer 
is now anchored in packed-01f condition in the Well cas 
ing, whereupon the tubing C can be lowered to disengage 
the lower driving clutch or guide 113 from the retainer 
housing 98, allowing the mandrel 10 to swivel and move 
freely within the packer body 12. 
A suitable ?uid, such as high temperature steam, can 

now be pumped down the tubing string C and through 
the mandrel 10 of the tool. In view of the elevated 
temperature of the steam, which may, for example, be 
about 560° F., the tubing C will expand. Such expan 
sion is permitted since the mandrel 10 shifts downwardly 
in the housing 14, the seal assembly 13 maintaining ap 
propriate sealing relation with the periphery of the man 
drel under the constant pack-off force provided by the 
highly compressed spring 22. To insure that the man 
drel 10 moves freely within the packing assembly, a 
scraper can be provided in the upper portion of the ap 
paratus. As shown, a scraper member 120 is threaded 
on the upper portion of the driven clutch member 21, this 
scraper having circumferentially spaced slots 121 open 
ing through the upper end of the scraper to provide spring 
like arms 122 that urge upper ?ngers 123 of the scraper 
member against the periphery of the mandrel. The 
upper edges 124 of the ?ngers may be constituted as knife 
edges so that lowering movement of the mandrel 10 
will cause such knife edges to scrape its outer surface and 
insure that foreign substances do not adhere thereto, 
which might interfere with the appropriate operation of 
the mandrel 10, the packer body 12 and the seal assem 
bly 13. To further insure against the dropping of debris 
into the seal assembly, a wiper ring 125 is mounted in a 
groove 126 between the lower portion of the scraper de 
vice 120 and the spring seat 24. The wiper ring 125 ‘bears 
against the periphery of the mandrel 10. 
One ?eld of use for the packer A is in injecting high 

temperature, high pressure steam through the packer into 
the well bore. The heat may cause the asbestos or other 
material of which the packing element '75 is composed to 
soften somewhat. When this happens, a proper pack-off 
in the well casing can be maintained merely by elevat 
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ing the mandrel 10 and reengaging the lower clutch 113, 
114, an additional imposition of torque on the tubing 
string C and mandrel being provided, which turning effort 
is transmitted through the retainer housing and key 111 
to the setting sleeve 94, the latter feeding upwandly along 
the body 12 to a further extent, the upward thrust being 
transmitted to the thrust sleeve 88, thrust plate 87 and 
compression sleeve 84 to further shorten the packing 
assembly 33 and expand it outwardly more ?rmly against 
the wall of the well casing C and periphery of the body 
12 of the tool. When the well packer has reached a 
stabilized elevated temperature condition, the taking of a 
proper upstrain on the tubing string C, which, for exam 
ple, may be about 5000‘ pounds, and the application of 
proper right-hand torque on the tubing string and packer, 
which, for example, may be about 1500 foot-pounds, will 
insure that the well packer is anchored in packed-off con 
dition in the well casing. The tubing string C can now 
be lowered to bring the upper clutch member 11 adjacent 
to the upper driven clutch member 21, so that subsequent 
cooling of the tubing string will allow its considerable 
contraction, extensive longitudinal leeway being provided 
for movement of the mandrel 10 within the packer with 
out imposing any upward strain thereon. By way of 
example, the tubing string and packer may cool down 
considerably from its elevated temperature, the mandrel 
10 moving upwardly freely through the well packer, ex 
cept for the frictional resistance that it encounters in 
sliding through the packing assembly 13. 
Assuming the well packer A is to be released and re 

trieved from the well casing, the tubing string C is ele 
vated until the lower driving clutch member 113 engages 
the lower driven clutch member 114, and a su?icient up 
strain is taken to shear the pins 101 securing the retainer 
housing 98 to the setting sleeve 94. Ordinarily, these pins 
will collectively have a substantial shear value, since their 
inadvertent disruption is not desired until the well packer 
is to be retrieved from the well casing. Upon disruption 
of the shear pins 1M, the retainer housing 98 is shifted 
upwardly along the ‘setting sleeve 94 until the driving 
clutch member 113 engages the lower end of the latter. 
At this time, the upper restraining portion 97 of the re 
tainer sleeve is disposed well above the foot portions 91 
of the thrust sleeve 88, allowing the feet 91 to expand 
outwardly into the circu-mferentially recessed portion 100 
of the retainer housing 98, the inner foot portions 92 of 
the thrust sleeve shifting out of the setting sleeve groove 
93. 
With the disconnection of the thrust sleeve 88 from the 

setting sleeve 94, the upward thrust on the packing as 
sembly 33 and also on the lower expander 56 is removed, 
which then allows the tubing string C and mandrel 10 
to shift upwardly, carrying the setting sleeve 94 and body 
12 upwardly with it to move the upper expander 36 up 
wardly of the slips 48, releasing the latter from the well 
casing. As the upward motion of the body 12 continues, 
it carries the slip housing 45 ‘upwardly with it, because 
of the swivel interconnection 42, 43‘, until the housing at 
the lower end of its slots 47 engages the lower end of 
the slips 48, pulling them loose from the casing B, if 
they have not previously been released from the casing. 
The lower expander 56 will drop downwardly as ‘the 
packing assembly 33 moves downwardly relatively of 
the body 12, as the latter is moved upwardly therewithin 
until the expander thrust sleeve 60 is engaged by an up 
wardly facing shoulder 150‘ at the upper portion of the 
lower body section 32. The compression sleeve 84‘ and 
packing assembly 33 can shift downwardly relatively 
of the body 12 (actual-1y the body is moving upwardly 
within these parts) until the upper end of the retainer 
housing 98 engages a shoulder 151 at the upper portion 
of the thrust sleeve 88. At this time, the packing element 
75 will be disposed opposite a reduced diameter portion 
152 on the lower body section 32, which will permit the 
packing element to relax and insure that it will not drag 
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along the wall of the well casing during elevation of the 
apparatus therewithin. The tensile springs 65 will pull 
the slips 48 inwardly to their retracted positions, the well 
packer A now being conditioned for elevation by the 
tubing string C in the well casing B to the top of the 
well bore (FIGS. 6a, 6b). 

It is, accordingly, apparent that a retrievable well 
:packer apparatus ‘has been provided which can be anchored 
against movement in both directions in the well casing, 
and which can also be packed oil? in the well casing, 
the anchoring and packing off occurring as a result of 
imposing suf?cient torque on the tubing string C to which 
the well packer A is connected. Release of the well 
packer occurs simply as a result of taking an upward 
pull on the tubing string C and on the packer parts. No 
reverse directions of rotation are necessary to free the 
slips 48 from their upper and lower expanders 36, 56. 
The apparatus remains anchored in packed-off condition 
in the well casing, despite being subjected to high tem 
peratures and to widely varying temperatures. The tubing 
string C can expand and contract freely, inasmuch as 
the mandrel 10 can shift freely within the packer body, 
the packing assembly 33 always maintaining a proper 
seal against the periphery ‘of the mandrel. In the event 
the packer tends to loosen under the varying tempera 
tures to which the equipment might be subjected, addi 
tional packing o?f and anchoring can take place as a 
result ‘of applying torque to the apparatus through the 
tubing string C. 

I claim: 
1. In a well packer adapted to be set in a conduit 

disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means 
to expand said slip means against the conduit; packing 
means on said body; abutment means on said body engag 
ing said packing means; means for shifting said expander 
means and slip means with respect to each other to ex 
pand said slip means against the conduit; and means in 
dependent of said shifting means interconnecting said 
body and abutment means whereby rotation of said 
abutment means shifts said abutment means along said 
body to expand said packing means against the conduit. 

2. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said body; 
expander means engageable with said slip means to ex 
pand said slip means against the conduit; packing means 
on said body; abutment means on said body engaging 
said packing means; means for shifting said expander 
means and slip means with respect to each other to 
expand said slip means against the conduit: and a threaded 
interconnection between said body and abutment means 
operable independently of said shifting means whereby 
rotation of said abutment means threads said abutment 
means along said body to expand said packing means 
against the conduit. 

3. In a well packer adapted to be set in a well conduit 
disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means 
to expand said slip means against the conduit; initially 
retracted packing means ‘on said body having one end 
portion engaging said expander means; abutment means 
on said body engaging the other end portion of said pack 
ing means; means for shifting said expander means and 
slip means with respect to each other to expand said slip 
means against the conduit; and means independent of 
said shifting means interconnecting said body and abut 
ment means whereby rotation of said abutment means 
shifts said abutment means along said body toward said 
expander means to expand said packing means against 
the conduit. 

4. In a well packer adapted to be set in a well con 
duit disposed in a well bore: a body; slip means on 
said body; expander means engageable with said slip 
means to be expand said slip means against the conduit; 
initially retracted packing means on said body hav 



3,289,766 
11 

ing one end portion engaging said expander means; 
abutment means on said body engaging the other end 
portion of said packing means; means for shifting said 
expander means and slip means with respect to each 
other to expand said slip means against the conduit; 
and threaded interconnection between said body and 
abutment means operable independently of said shift 
ing means whereby rotation of said abutment means 
threads said abutment means along said body toward 
said expander means to expand said packing means 
against the conduit. 

5. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means 
to expand said slip means against the conduit; packing 
means on said body; abutment means on said body en 
gaging said packing means; means 'for shifting said ex 
pander means and slip means with respect to each 
other to expand said slip means against the conduit; 
and means independent of said shifting means inter 
connecting said body and abutment means whereby ro 
tation of said abutment means shifts said abutment 
means along said body to expand said packing means 
against the conduit; said interconnecting means includ 
ing a releasable connection which, when released, per 
mits retraction of said packing means from the conduit. 

6. In a well packer adapted to be set in a well con 
duit disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means 
to expand said slip means against the conduit; initially 
retracted packing means on said body having one end 
portion engaging said expander means; abutment means 
on said body engaging the other end portion of said 
packing means; means for shifting said expander means 
and slip means with respect to each other to expand said 
slip means against the conduit; and means independent 
of said shifting means interconnecting said body and 
abutment means whereby rotation of said abutment 
means shifts said abutment means along said body 
toward said expander means to expand said packing 
means against the conduit; said interconnecting means 
including a releasable connection which, when released, 
permits movement of said abutment means away from 
said expander means and retraction of said packing 
means from the conduit. 

7. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; initially retracted pack 
ing means on said body; upper and lower abutment 
means on said body engaging upper and lower end por 
tions, respectively, of said packing means; and means 
interconnecting said body and said lower abutment means 
whereby right-hand rotation of said lower abutment 
means shifts said lower abutment means toward said 
upper abutment means to expand said packing means 
against the conduit; means for rotating said lower abut 
ment means; said interconnecting means including a 
releasable connection; and means for releasing said re 
leasable connection to permit retraction ‘of said pack 
ing means from the conduit without rotation of said 
lower abutment means. 

8. In a well packer adapted to be set in a conduit dis 
posed in a well bore: a body; initially retracted pack 
ing means on said body; upper and lower abutment 
means on said body engaging upper and lower end por 
tions, respectively, of said packing means; and a 
threaded interconnection between said body and said 
lower abutment means whereby right-hand rotation of 
said lower abutment means shifts said lower abutment 
means on said body toward said upper abutment means 
to expand said packing means against the conduit; means 
for rotating said lower abutment means; said intercon 
necting means including a releasable connection; and 
means for releasing said releasable connection to permit 
retraction of said packing means from the conduit with 
out rotction of said lower abutment means. 
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9. In a well packer adapted to be set in a conduit 

disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means 
to expand said slip means against the conduit; packing 
means on said body; abutment means on said body en 
gaging said packing means; means for shifting said ex 
pander means and slip means with respect to each other 
to expand said said slip means against the conduit; 
means independent of said shifting means interconnect 
ing said body and abutment means whereby rotation of 
said abutment means shifts said abutment means along 
said body to expand said packing means against the con 
duit; and means for rotating said abutment means on 
said body. 

10. In a well packer adapted to be set in a well con 
duit disposed in a well bore: a body; slip means on 
said body; expander means engageable with said slip 
means to expand said slip means against the conduit; 
initially retracted packing means on said body having 
one end portion engaging said expander means; abut 
ment means on said body engaging the other end portion 
of said packing means; means for shifting said expander 
means and slip means with respect to each other to ex 
pand said slip means against the conduit; a threaded 
interconnection between said body and abutment means 
operable independently of said shifting means whereby 
rotation of said abutment ‘means threads said abutment 
means along said body toward said expander means to 
expand said packing means against the conduit; and 
means for rotating said abutment means on said body. 

11. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means; 
means interconnecting said body and expander means 
whereby rotation of said body shifts said expander means 
along said slip means to expand said slip means against 
the conduit; packing means on said body; abutment 
means on said body engaging said packing means; and 
means interconnecting said body and abutment means 
whereby rotation of said abutment means shifts said 
abutment means along said body to expand said pack 
ing means against the conduit. 7 

12. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said body; 
expander means engageable with said slip means; a 
threaded interconnection between said body and ex 
pander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; packing means on said 
body; abutment means on said body engaging said pack 
ing means; and a threaded interconnection between said 
body and abutment means whereby rotation of said abut 
ment means threads said abutment means along said 
body to expand said packing means against the conduit. 

13. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said 
body; expander means engageable with said slip means; 
means interconnecting said body and expander means 
whereby rotation of said body shifts said expander 
means along said slip means to expand said slip means 
against the conduit; initially retracted packing means 
on said body having one end portion engaging said 
expander means; abutment means on said body engaging 
the other end portion of said packing means; and means 
interconnecting said body and abutment means whereby 
rotation of said abutment means shifts said abutment 
means along said body toward said expander means to 
expand said packing means against the conduit. 

14. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said body; 
expander means engageable with said slip means; a 
threaded interconnection between said body and ex 
pander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; initially retracted pack 
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ing means on said body having one end portion engag 
ing said expander means; abutment means on said body 
engaging the other end portion of said packing means; 
and a threaded interconnection between said body and 
‘abutment means whereby rotation of said abutment 
means threads said abutment means along said body 
toward said expander means to expand said packing 
means against the conduit. 

15. In a well packer adapted to be set in a conduit 
disposed in a well bore: a body; slip means on said body; 
expander means engageable with said slip means; means 
interconnecting said body and expander means whereby 
rotation of said body shifts said expander means along 
said slip means to expand said slip means against the 
conduit; initially retracted packing means on said body 
having one end portion engaging said expander means; 
abutment means on said body engaging the other end 
portion of said packing means; and means interconnect 
ing said body and abutment means whereby rotation of 
said abutment means shifts said abutment ‘means along 
said body toward said expander means to expand said 
packing means against the conduit; said interconnecting 
means including a releasable connection ‘which, when 
released, permits movement of said abutment means 
away from said expander means and retraction of said 
packing means from the conduit. 

16. In a well packer adapted to be lowered on a tubu 
lar string in a conduit disposed in a well bore: a body; 
silp means on said body; expander means engageable 
with said slip means to expand said slip means against 
the conduit; packing means on said body; abutment 
means on said body engaging said packing means; 
means interconnecting said body and abutment means 
whereby right-hand rotation of said abutment means 
shifts said abutment means along said body to expand 
said packing means against the conduit; a mandrel con 
nectible to the tubular string and disposed in said body; 
means on said mandrel connectible to said abutment 
means for transmitting right-hand rotary motion of the 
tubular string through the mandrel to said abutment 
means to cause said abutment means to expand said 
packing means against the conduit; said interconnecting 
means including a releasable connection; and means for 
releasing said releasable connection to permit retraction 
of said packing means from the conduit. 

17. In a well packer adapted to be lowered on a tubu 
lar string in a conduit disposed in a well bore: a body; 
slip means on said body; expander means engageable 
with said slip means to expand said slip means against the 
conduit; initially retracted packing means on said body 
having one end portion engaging said expander means; 
abutment means on said body engaging the other end 
portion of said packing means; tine-ans interconnecting 
said body and abutment means whereby right-hand ro 
tation of said abutment means shifts said abutment 
means along said body toward said expander means to 
expand said packing mean-s against the conduit; 21 man 
drel connectible to the tubular string and disposed in 
said body; means on said mandrel connectible to said 
abutment means for transmitting right-hand rotary mo 
tion of the tubular string through the mandrel to said 
abutment means to cause said abutment means to ex 
pand said packing means against the conduit; said in 
terconnecting means including a releasable connection; 
and means for releasing said releasable connection to 
permit retraction of said packing means from the con 
duit. 

18. In a well packer adapted'to be lowered on a 
tubular string in a conduit disposed in a well bore: a 
body; initially retracted packing means on said body; 
upper and lower abutment means on said body engag 
ing upper and lower end portions, respectively, of said 
packing means; means interconnecting said body and 
said lower abutment means whereby right-hand rota 
tion of said lower abutment means shifts said lower 
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abutment means toward said upper abutment means 
to expand said packing means against the conduit; a 
mandrel connectible to the tubular string and disposed 
in said body; and means on said mandrel connectible 
to said lower abutment means for transmitting right 
hand rotary motion of the tubular string through the 
mandrel to said lower abutment means to cause said 
lower abutment means to expand said packing means 
against the conduit; said interconnecting means includ 
ing a releasable connection; and means for releasing 
said releasable connection to permit retraction of said 
packing means from the conduit. 

19. In a well packer adapted to be lowered on a tubular 
string in a conduit disposed in a well bore: a body; slip 
means on said body; expander means engageable with 
said slip means; means interconnecting said body and ex 
pander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; means responsive to ro 
tation of the tubular string for rotating said body; packing 
means on said body; abutment means on said body en~ 
gaging said packing means; means interconnecting said 
body and abutment means whereby rotation of said abut~ 
ment means shifts said abutment means along said body 
to expand said packing means against the conduit; a 
mandrel connectible to the tubular string and disposed in 
said body; and means on said body connectible to said 
abutment means for transmitting rotary motion of the 
tubular string through the mandrel to said abutment 
means. 

20. In a well packer adapted to be lowered on a tubu 
lar string in a conduit disposed in a well bore: a body; 
slip means on said body; expander means engageable with 
said slip means; means interconnecting said body and ex 
pander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; axially movable clutch 
means releasably connectible to said body for trans 
mitting rotary motion of the tubular string to said body; 
packing means on said body; abutment means on said body 
engaging said packing means; means interconnecting said 
body and abutment means whereby rotation of said abut 
ment means shifts said abutment means along said body 
to expand said packing means against the conduit; a man 
drel connectible to the tubular string and disposed in said 
body; and clutching means on said mandrel movable 
axially by said mandrel into clutching engagement with 
said abutment means for transmitting rotary motion of the 
tubular string through said mandrel to said abutment 
means. 

21. In a well packer adapted to be lowered on a tubu~ 
lar string in a conduit disposed in a well bore: a body; 
slip means on said body; expander means engageable with 
said slip means; means interconnecting said body and 
expander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; mandrel means movable 
longitudinally in said body and connectible to the tubu 
lar string; upper clutching means releasably connectible 
to said body for transmitting rotary motion of the tubu 
lar string to said body; packing means on said body; 
abutment means on said body engaging said packing 
means; means interconnecting said body and abutment 
means whereby rotation of said abutment means shifts 
said abutment means along said body to expand said 
packing means against the conduit; and lower clutching 
means on said mandrel means movable upwardly by said 
mandrel means into clutching engagement with said abut 
ment means for transmitting rotary motion of the tubular 
string through said mandrel means to said abutment 
means; said mandrel means being axially shiftable in said 
body by the tubular string to selectively connect said 
upper clutching means to said body or said lower clutch~ 
ing means to said abutment means. 

22. In a well packer adapted to be lowered on a tubu 
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lar string in a conduit disposed in a well bore: a body; 
slip means on said body; expander means engageable with 
said slip means; means interconnecting said body and 
expander means whereby rotation of said body shifts said 
expander means along said slip means to expand said 
slip means against the conduit; mandrel means movable 
longitudinally in said body and connectible to the tubular 
string; upper clutching means releasably connectible to 
said body for transmitting rotary motion of the tubular 
string to said body; packing means on said body; abut 
ment means on said body engaging said packing means; 
means interconnecting said body and abutment means 
whereby rotation of said abutment means shifts said abut 
ment means along said body to expand said packing means 
against the conduit; and lower clutching means ‘on said 
mandrel means movable upwardly by said mandrel means 
into clutching engagement with said abutment means for 
transmitting rotary motion of the tubular string through 
said mandrel means to said abutment means; said mandrel 
means being axially shiftable in said body by the tubular 
string to selectively connect said upper clutching means to 
said body or said lower clutching means to said abutment 
means; said interconnecting means including a releasable 
connection releasable by manipulation of said mandrel 
means, which, when released, permits retraction of said 
packing means from the conduit. 

23. In apparatus to be lowered in a conduit string in 
a well bore: barrier means in the conduit string having 
a passage; a mandrel movable longitudinally in said pas 
sage; scraper means carried by said barrier means and 
encompassing said mandrel, said scraper means having 
edges contacting the periphery of said mandrel to scrape 
the same upon longitudinal movement of said mandrel in 
said passage. 

24. In apparatus to be lowered in a conduit string in 
a well bore: barrier means in the conduit string having a 
passage; a mandrel movable longitudinally in said pas 
sage; scraper means carried by said barrier means and 
encompassing said mandrel, said scraper means having 
spring-like inwardly movable arms, said arms including 
upper edges contacting the periphery of said mandrel 
around its circumference to scrape said mandrel upon 
downward movement of said mandrel in said passage. 

25. In a well packer adapted to ‘be lowered on a 
tubular string in a conduit disposed in a well bore: a 
body; slip means on said body; upper and lower ex 
pander ‘means engageable with said slip ‘means to ex 
pand said slip means against the conduit to anchor said 
body therewithin against longitudinal mo'vementin both 
directions; an initially retracted packing structure on said 
body having one end portion engaging said lower ex 
pander means; abutment means on said body engaging 
the other end portion of said packing structure; and 
means interconnecting said body and abutment means 
whereby rotation of said abutment means shifts said abut 
ment means along said body to expand said packing struc 
ture against the conduit. 

26. In a well packer adapted ‘to be lowered on a tubu 
lar string in a conduit disposed in a well bore: a body; 
slip instrumentalities on said body; upper and lower ex 
pander means engageable with said slip i-nstrument-alities 
to expand said slip instrumentalities against the conduit 
to anchor said body therewithin against longitudinal 
movement in ‘both directions; an initially retracted pack 
ing structure on said body having one end portion en 
gaging said lower expander means; abutment means on 
said body engaging the other end .portion of said packing 
structure; and means interconnecting said body and one 
of said means whereby relative rotation between said 
body and said one of said means shifts said abutment 
means ‘along said body to expand said packing structure 
against the conduit. 

27. In a well packer adapted to be lowered on a tubular 
string in a conduit disposed in a well bore: a body; slip 
means on said body; upper and lower expander means en 
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gageable with said slip means to expand said slip means 
against the conduit to anchor said body therewithin 
against longitudinal movement in both directions; means 
interconnecting said body and upper expander means 
whereby rotation of said body shifts said upper expander 
means along said slip means and toward said lower ex 
pander means to expand said slip means against the con 
duit; an initially retracted packing structure on said body 
having one end portion engaging said lower expander 
means; abutment means on said body engaging the other 
end portion of said packing structure; means interconnect 
ing said body and abutment means whereby rotation of 
said abutment, means shifts said abutment means along 
said body to expand said packing structure against the 
conduit; a mandrel connectible to the tubular string and 
disposed in said body; upper clutching means connected 
to said mandrel and releasably connectible to said body 
for transmitting rotary motion of the tubular string to said 
body; and lower clutching means on said mandrel mov 
able upwardly by said mandrel into clutching engage 
ment with said abutment means for transmitting rotary 
motion of the tubular string through said mandrel to said 
abutment means; said mandrel means ‘being axially shift 
able in said body by the tubular string to selectively con 
nect said upper clutching means to said body or said lower 
clutching means to said abutment means. 

28. In a well packer adapted to be lowered on a tubular 
string in a conduit disposed in a well bore: a body; slip 
means on said body; upper and lower expander means en 
gageable with said slip means to expand said slip means 
against the conduit to anchor said body therewithin 
against longitudinal movement in both directions; means 
interconnecting said body and upper expander means 
whereby rotation of said body shifts said upper expander 
means along said slip means and toward said lower ex 
pander means to expand said slip means against the con 
duit; an initially retracted packing structure on said body 
having one end portion engaging said lower expander 
means; abutment means on said body engaging the other 
end portion of said packing structure; means intercon 
necting said body and abutment means whereby rotation 
of said abutment means shifts said abutment means along 
said body to expand said packing structure against the 
conduit; a mandrel connectible to the tubular string and 
disposed in said body; upper clutching means connected 
to said mandrel and releasably connectible to said body 
for transmitting rotary motion of the tubular string to said 
body; and lower clutching means on said mandrel mov 
able upwardly by said mandrel into clutching engagement 
with said abutment means for transmitting rotary motion 
of the tubular string through said mandrel to said abut 
ment means; said mandrel means being axially shiftable 
in said body by the tubular string to selectively connect 
said upper clutching means to said ‘body or said lower 
clutching means to said abutment means; said intercon 
necting means including a releasable connection releasable 
by manipulation of said mandrel which, when released, 
permits retraction of said packing structure from the con 
duit. 

29. In a well packer adapted to be set in a conduit dis 
posed in a well bore: a body; slip means on said body; 
expander means engageable with said slip means to ex 
pand said slip means against the conduit; packing means 
on said body; abutment means on said body engaging said 
packing means; and means interconnecting said body and 
abutment means whereby rotation of said abutment means 
shifts said abutment means along said body to expand 
said packing means against the conduit; said interconnect 
ing means including a setting sleeve threaded on said 
'body, a thrust sleeve releasably connected to said setting 
sleeve, and a retainer housing holding said thrust sleeve 
connected to said setting sleeve, means releasably con 
necting said retainer housing to said setting sleeve, said 
releasable connection being released to permit shifting of 
said retainer housing to a position allowing disconnection 
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of said thrust sleeve from said setting sleeve to permit 2,567,479 9/1951 Hebard __________ _.. 277——105 
retraction of said packing means from the conduit. 3,075,584 1/1963 Brown ___________ __ 166--197 
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