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ABSTRACT OF THE DISCLOSURE 
A retrievable well packer apparatus including a body 

member, expansible anchor and packing means for re 
spectively anchoring against movement in a well conduit 
and packing of the well bore, said anchor and packing 
means being expansible in response to movement of 
said body member in one direction, said body member 
and packing being movable in the opposite direction 
without retracting said packing means, hydraulic means 
coupled to said expander means and exposed to fluid pres 
sure on opposite sides of said packing means for hold 
ing said anchor means expanded during said movement 
in said opposite direction, and means for limiting move 
ment of said body member and packing means in said 
opposite direction. 
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This invention relates generally to well tools and more 
specifically to a new and improved well packer apparatus 
for sealing off the annular space between two flow con 
duits in a well. 
To perform production or pressure operations in a 

Well, a device generally called a well packer is lowered 
into a cased well bore on a tubing string. The packer has 
an elastomeric packing element capable of being ex 
panded against the well casing to prevent vertical move 
ment of fluids past its sealing point and anchors capable 
of being engaged with the well casing to prevent any 
substantial vertical movement of the packer itself. When 
the well packer is set, the tubing string provides a means 
of access to regions of the well bore below the packer 
so that fluids under pressure can be displaced through the 
tubing string for discharge into the well bore below 
the packer or so that formation fluids flowing into the 
well bore below the packer can be conducted through 
the tubing string and to the earth's surface. 

It is desirable that this type of well packer be arranged 
to hold its position within the well casing although sub 
jected to pressure differentials acting in both longitudinal 
directions. For example, during pressure operations such 
as hydraulic fracturing or squeeze cementing, extremely 
high pressures may be developed in regions below the 
Well packer which tend to force the packer upwardly with 
in the casing. On the other hand, if fluids are lifted 
through the tubing string such as, for example, during 
"swab' testing or during actual production of the well, 
annulus pressures above the packer may exceed the pres 
Sures below it and the pressure differences are effective 
as forces tending to move the packer downwardly within 
the casing. Any substantial movement in either direc 
tion is undesirable. 
To prevent substantial longitudinal movement under 

pressure, prior art devices have resorted to opposed 
anchoring mechanisms each of which functions to hold 
in a direction opposite the other. For example, a conven 
tional packer as shown in U.S. Patent No. 2,802,534 has 
opposed slips and expander cones intended to prevent 
longitudinal movement. This approach to the problem 
has made such packers exceedingly complex in structure 
and operation. 
The present invention provides a new and improved 

Well packer for sealing off the annular space between 
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two flow conduits in a well and which is arranged for 
anchoring against substantial longitudinal movement in 
the well bore. 
The present invention also provides a new and im 

proved well packer which has only a single anchoring 
structure yet which will hold its position within the well 
casing although subjected to fluid pressure differentials 
acting from above or below. 

Moreover, the present invention provides a new and 
improved well packer of the full-bore retrievable type 
which is automatically locked against substantial upward 
movement in the well casing when subjected to fluid 
pressures acting from below the well packer, and which 
can be quickly released, when desired, from its locked 
condition, without substantial manipulation from the sur 
face. The well packer has hydraulically operated means 
responsive to fluid pressures from below the well packer 
for exerting force on the anchor structure in a direction 
to maintain its firm and immovable engagement with 
the well casing. As an added advantage, the well packer 
can be set in compression for relatively deep well ap 
plication and in tension for relatively shallow well ap 
plications, if desired. 

Briefly, a well packer in accordance with the concepts 
of the present invention includes a tubular body mem 
ber adapted for disposition in a well bore on a running-in 
string which can extend to the earth's surface. Normally 
retracted packing and anchors are mounted on the body 
for respectively packing off the cross-section of the well 
bore and anchoring the body member against substantial 
longitudinal movement therein. Means responsive to move 
ment of the body member in one longitudinal direction 
is arranged for expanding the anchors and packing into 
engagement with the well bore wall and the body mem 
ber and packing means can thereafter move relative to 
the anchor means in the opposite direction to a second 
position without retracting the packing means. Holding 
means operated by differences in hydraulic pressure on 
opposite sides of the packing means functions to maintain 
the anchor means in an anchoring condition during move 
ment of the body member and packing means in the 
opposite direction. Also, locking means is provided to 
releasably lock the body member in the second position. 
The novel features of the present invention are set 

forth with particularity in the appended claims. The 
present invention, both as to its organization and manner 
of operation, may be best understood by way of illustra 
tion and example of an embodiment thereof when taken 
in conjunction with the accompanying drawings in which: 
FIGURE 1A is a longitudinal section, with portions 

in side elevation, of the upper portion of a well packer 
embodying principles of the present invention and with 
parts in retracted positions; 
FIGURE 1B is a view similar to FIGURE 1A of the 

lower portion of the well packer and forms a lower con 
tinuation of FIGURE 1A; 
FIGURE 2A is a longitudinal section, with portions in 

side elevations, of a well packer in accordance with 
the present invention set in a well casing: 
FIGURE 2B forms a lower continuation of FIGURE 

2A; 
FIGURE 3 is a reduced and somewhat schematic view 

of the present invention with parts shifted in the well 
casing to a locked position therein; 
FIGURE 4 is a cross-section taken on line 4-4 of 

FIGURE 1B: 
FIGURE 5 is a cross-section taken on line 5-5 of 

FIGURE 1 B; and 
FIGURE 6 is a plan view of a part of the clutch mech 

anism of the present invention. 
Referring to FIGURES 1A and 1B, a well packer 10 

in accordance with the present invention includes a tubu 
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lar body member or mandrel 11 which extends through 
out the length of the well packer and which has a bore 
12 therethrough providing a fluid passageway. The upper 
end of the mandrel 11 can have a threaded box portion 
13 for connection with a tubing string 14 and the lower 
end portion 15 can be threaded as at 16 for connection 
with a string of pipe or another well tool. The bore 12 of 
the mandrel 11 can have an inner diameter at least as 
great as the drift diameter of the tubing string 14 so 
that an unrestricted fluid passageway is provided through 
the well packer 10. 
An annular compression sleeve 18 is slidably carried on 

the mandrel 11 with its upper end portion 19 extending 
into an annular recess 20 formed between the outer 
periphery of the mandrel 11 and an annular member 21 
which can be rigidly connected to the mandrel. The an 
nular member 21 extends downwardly over the upper por 
tion 19 of the compression sleeve 18 and has an attached 
enlarged gauge ring 22 which provides an inwardly ex 
tending shoulder 23. Shoulder 23 is engageable with a 
shoulder 24 on a cap member attached to the upper 
portion 19 to limit downward movement of the com 
pression sleeve 18 relative to the mandrel 11. The gauge 
ring 22 also provides a downwardly facing upper abut 
ment 25. Spaced downwardly from abutment 25 is an 
annular flange 26 on sleeve 18, the flange 26 extending 
outwardly of the compression sleeve 18 to provide an up 
wardly facing, lower abutment 27. 
An elastomeric packing arrangement 28 is mounted 

around the compression sleeve 18 with its upper end en 
gaging the upper abutment 25 and its lower end engaging 
the lower abutment 27. The packing arrangement can 
take any cenventional form and, for purposes of illustra 
tion, is shown as comprised of a plurality of packing rings 
or elements 29 which can be separated by spacer rings 
30. It will be appreciated that downward movement of 
the mandrel 11 relative to the compression sleeve 18 will 
cause the upper abutment 25 to approach the lower abut 
ment 27 and thereby compress the packing arrangement 
28 to expand it outwardly. 
A lower annular portion 31 of the compression sleeve 

18 extends below the flange 26 to a location, as shown in 
FIGURE 1A, adjacent to an annular shoulder 32 on the 
mandrel 11. The inner periphery of the compression 
sleeve 18 is laterally spaced from the outer periphery of 
the mandrei 11 to form an annular fluid passageway 33 
therebetween. The plurality of side ports 34 in the annular 
member 21 place the passageway 33 in fluid communi 
cation with the exterior of the packer 10 above the 
packing arrangement 28. 
An annular, hydraulically actuated member 36 is slid 

ably received on the lower portion 31 of the compression 
sleeve 18 and a suitable seal, for example an O-ring 37, 
seals between the hydraulic member 36 and the outer pe 
riphery of the lower portion 31. The outer diameter of 
the mandrel shoulder 32 can be sized such that it will 
engage the lower face 38 of the hydraulic member 36 and 
the upper surface 39 of the hydraulic member 36 is nor 
mally spaced from the lower face of the flange 26 on the 
compression sleeve 18 so that the hydraulic member 36 
can reciprocate relative to the mandrel 11 between limits 
defined by the flange 26 and the shoulder 32. An annular 
sleeve 40 is threadedly coupled to the hydraulic member 
36 and a seal element.41 makes the connection fluid-tight. 
The sleeve 40 extends downwardly from the hydraulic 
member 36 to form an annulus 42 with respect to the 
mandrel 11 and terminates at its lower end with a frusto 
conically shaped expander means 43 (FIGURE 1B). 
The expander means 43 has a bore 44 sized for sliding 
reception on mandrel 11 and has outer inclined surfaces 
45 which converge downwardly and inwardly toward the 
mandrel 11. 
An annular, floating piston member 48 is movably re 

ceived within the annulus 42. Suitable seal elements 49 
and 50 seal between the inner periphery of the piston 
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4 
member 48 and the outer surface of the mandrel 11, and 
between the outer periphery of the hydraulic member 
and the inner wall surface of the sleeve 40, respectively. 
Thus is will be appreciated that a chamber 51 is formed 
between the hydraulic member 36 and piston 48, the 
chamber 51 being in fluid communication with the exte 
rior of the packer 10 above the packing 28 via the passage 
way 33, the annulus 20, and the side ports 34. Upward 
movement of the floating piston member 48 is limited by 
its engagement with the shoulder 32 on the mandrel 11 
and the piston member can move downwardly until it 
engages an abutment surface 52 formed between the ex 
pander means 43 and the sleeve 40. 
A tubular cage member 60 (FIGURE 1B) is carried 

by the lower end portion of the mandrel 11. An internal 
annular recess 61 formed in the cage member 60 receives 
an enlarged portion 62 on the lower end of the mandrel 
11 in a manner whereby the cage member can move 
downwardly only until the shoulder 63 formed by the 
recess 61 engages the upper end of the enlarged mandrel 
portion 62. As shown in FIGURE 4, the cage member 
60 has a plurality of circumferentially spaced radially 
directed recesses 64, each of which receives a conventional 
drag block 65. The drag blocks 65 are pressed outward 
ly by compression springs 66 for frictional engagement 
with the well casing to resist both rotational and longitu 
dinal movement of the cage member 60 in the well cas 
ing in a conventional manner. 

Referring again to FIGURE 1B, plurality of slip mem 
bers 68, for example three, are carried by the upper end 
of the cage member 60 and are pivotally attached thereto 
by links 69. The slip members 68 have wickers or teeth 
70 on their outer peripheries which are adapted to bite 
into and grip the well casing to anchor against longitu 
dinal movement in either direction. Inclined surfaces 71 
on the inner peripheries of each slip member 68 converge 
downwardly and inwardly toward the mandrel 11 and are 
complementary in shape to the inclined surfaces on the 
expander cone 43 in a maner whereby relative move 
ment between the expander cone and the slip members 
will cause lateral shifting of the slip members. The links 
69 have pin holes 72 and 73 which receive pivotal mount 
ing pins 74 and 75 engaging in each slip member 68 
and in the cage member 60, respectively. The lower pin 
holes 73 are formed as slots to permit the slip members 
68 to shift outwardly with their lower ends still engag 
ing the upper end of the cage member 60. The upper end 
of each link 69 has an upwardly extending projection 
76 which engages in a laterally extending recess 77 in 
each slip member 68. Cantilevered springs 78 can be 
attached to the cage member 60 by screws 79 or other 
suitable fasteners and have their free ends pressing against 
each link 69. The inward biasing force of each spring 78 
is transferred to respective slip members 68 through the 
projections 76 on each link 69 and the upper pins 74 to 
thereby hold the slip members in their normally retracted 
positions as shown in FIGURE 1B. 
To control relative movement between the cage mem 

ber 60, to which the slip members 68 are attached, and 
the mandrel 11 which carries the expander cone 43, a 
mechanism is provided which includes a lug or index pin 
80 extending inwardly from the cage member into a 
specially formed recess 81 in the mandrel enlarged por 
tion 62. The recess 81, shown in plan view in FIGURE 
6, has a short vertical segment 82 in which the index 
pin 80 normally engages when the parts of the well packer 
10 are retracted as shown in FIGURES 1A and 1B. In 
this position, the index pin 80 prevents any substantial 
longitudinal movement of the cage member 60 relative 
to the mandrel 11 as the well packer is shifted length 
wise in the well bore. By appropriate manipulation of 
the tubing string 14 at the earth's surface, the mandrel 11 
can be moved to operate the mechanism so that the 
index pin 80 is displaced from the short segment 82 and 
moved through a horizontal segment 83 into a relatively 
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long vertical segment 84 of the recess 81. In this man 
ner, the mandrel 11 is released for substantial longitu 
dinal movement relative to the cage member 60. Of 
course, during operation of the mechanism, the cage 
member 60 is held against rotational movement by the 
frictional engagement of the drag blocks 65 with the 
casing. 
As shown in FIGURES 1B and 5, the mandrel 11 can 

have outwardly extending lugs 85 which normally engage 
in complementarily inverted L-shaped grooves 86 in the 
cage member 60 when the packer parts are in retracted 
positions. The lower end of each groove 86 is open at 
the bottom end of the cage member 60. As the mandrel 
is moved downwardly and as the index pin 80 traverses 
the long vertical segment 84 of the recess 81, the lugs 
85 are disengaged from the grooves 86 and are moved 
downwardly to a location below the lower end of the 
cage member 60. The recess 81 has a cam surface 87 
which can incline upwardly and to the left so that when 
the lugs 85 have cleared the lower end of the cage mem 
ber 60 and as the mandrel 11 continues to move down 
wardly, the coaction between the index pin 80 and the 
cam surface 87 causes the mandrel to automatically 
turn slightly in a counterclockwise direction. In this man 
ner, the lugs 85 are positioned relative to the lower end 
of the L-shaped grooves 86 so that should the mandrel 
11 move upwardly, the lugs 85 will abut against the 
bottom of the cage member 60 to lock the mandrel against 
further upward movement. The recess 81 has a relief por 
tion 88 to permit the mandrel 11 to move upwardly until 
the lugs engage the bottom of the cage member without 
the index pin 80 engaging a shoulder 89 in the recess 
81. In this manner, upward forces on the mandrel 11 
due to high fluid pressures from below are transmitted to 
the cage member 60 directly through the lugs 85 and not 
through the index pin 80 which might be sheared off or 
damaged by such forces. To release the locking engage 
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ment of the lugs 85, the mandrel 11 can be manipulated 
by right-hand torque applied to the tubing string 14 at 
the surface to move the shoulder 89 from under the 
index pin 80 and to align the long vertical segment 84 
with the index pin. As this occurs, the lugs 85 are posi 
tioned in alignment with the open lower ends of the L 
shaped grooves 86 so that the mandrel 11 can be moved 
upwardly relative to the cage member 60. Thereafter, 
appropriate movement of the mandrel 11 can position 
the index pin 80 within the short vertical segment 82 
of the recess 81 and secure the mandrel relative to the 
cage member for retrieval of the well packer 10 from 
the well bore. 

Operation 
The parts of the well packer 10 are assembled as shown 

in FIGURES 1A and 1B and lowered into the well casing 
P to a selected setting point. Although the drag blocks 
65 slide along the well casing wall, the cage member 
60 and the slip elements 68 can not move upwardly rela 
tive to the mandrel 11 due to the engagement of the 
index pin 80 within the short vertical portion 82 of the 
mandrel recess 81. Accordingly, the slip elements 68 
will remain in retracted positions and are pressed in 
wardly by the springs 78. 
At setting depth, the mandrel 11 can be elevated 

slightly to position the horizontal segment 83 adjacent to 
the index pin 80 and then torqued or turned a part-turn 
to the right until the index pin is in the vertical recess 
segment 84. At this time lugs 85 are aligned with the 
long portions of the groove 86. Then tubing weight can 
be applied to the mandrel 11 for moving it downwardly 
to set the well packer 10. 
As the mandrel 11 moves downwardly relative to the 

cage member 60, the flange 26 on the compression sleeve 
18 is moved downwardly until it engages the upper face 
39 of the hydraulic member 36 as shown in FIGURE 
2A. When this occurs, the expander cone 43 is moved 
by the mandrel downwardly relative to the slip mem 
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6 
bers 68 to shift them outwardly until their teeth 70 
grip the well casing. Thereafter, the slip members pre 
vent further downward movement of the expander cone 
43 and the slip elements. The cone and hydraulic mem 
ber 36 support the compression sleeve 18. Further down 
ward movement of the mandrel 11 serves to compress 
the packing element 28 between the upper and lower abut 
ments 25 and 27, to expand it against the well casing 
wall. 
As the mandrel 11 moves downwardly, the lugs 85 are 

shifted out of the grooves 86 in the cage member 60 and 
the cooperation between the inclined surface 87 of the 
mandrel recess 81 and the index pin 80 automatically 
turns the mandrel a part-turn to the left to position the 
lugs 85 for locking abutment with the bottom of the cage 
member should the mandrel 11 be moved upwardly. 
With the slip elements 68 anchoring against the well 

casing and the packing 28 expanded to seal of the an 
nulus between the casing and the tubing, the well packer 
10 is in a set condition as shown in FIGURES 2A and 
2B. The weight of the tubing string 14 can be maintained 
on the packer to maintain its set condition. 

Fluent material or liquids under pressure can then be 
displaced through the tubing string 14 and discharged 
into the well bore below the well packer 10. As is well 
known to those skilled in the art, such pressures can be 
extremely high so that a large pressure differential acts 
in an upward direction on the well packer tending to dis 
lodge it. However, according to the unique features of 
the present invention, such pressures act to (1) anchor 
the well packer even more tightly in the casing, and (2) 
cause the mandrel 11 to shift upwardly to a locked posi 
tion without unseating the packing element 28. , 
The first of these features is accomplished in the fol 

lowing manner. The lower face 38 of the hydraulic mem 
ber 36 is in communication with fluids in the annulus be 
tween the tubing and the casing via the passageway 33 
between the mandrel and the compression sleeve 18 and 
the ports 34 in the upper annular member 21. The upper 
face 39 of the hydraulic member 36 is exposed and 
responsive to the pressure of fluids in the well bore below 
the packing arrangement 28. Therefore, when the press 
sure below the packing arrangement 28 exceeds the an 
nulus pressure, the pressure difference provides an ef 
fective force acting in a downward direction on the hy. 
draulic member 36 and thus, the expander cone 43. Force 
in this direction increases the anchoring or holding force 
on the slip members 68. Such high pressure will also act 
on the floating piston member 48, but its upward move 
ment is stopped by the mandrel shoulder 32. According 
ly, as the fluid pressure below the packer is increased, the 
holding forces on the slip members increase and they will 
remain in firm anchoring engagement with the casing. 
The second of the aforementioned features is accom 

plished in the following manner. Referring to the schematic 
illustration in FIGURE 3, the fluid pressure below the 
packer 10 acts as a force tending to move the mandrel 
11 and the expanded packing arrangement 28 upwardly 
within the casing P. Upward movement is resisted by 
forces due to the weight of the tubing string 14. How 
ever, should an unbalanced force in an upward direction 
be created by high pressure in the tubing string, upward 
movement is permitted in accordance with the present in 
vention until the lugs 85 on the mandrel 11 engage the 
bottom end of the cage member 60. As was previously 
pointed out, the lugs 85 are automatically positioned 
for such engagement during setting of the packer 10. 
With the lugs 85 so engaged, the upward forces on the 
mandrel 11 are transferred through the cage member 60 
and slip elements 68 directly to the casing, the slip ele 
ments being anchored against movement and firmly held 
in anchoring engagement by forces resulting from the 
same pressures which are tending to pump the mandrel 
11 upwardly. When the lugs 85 engage, the mandrel 11 
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is positively locked against any further upward move 
ment. 
As the mandrel shifts upwardly the packing arrange 

ment 28 will slide upwardly within the casing. It will not 
become retracted or unseated because of the construc 
tion of the compression sleeve 18. With reference to 
FIGURES 2A and 3, the outer diameter D-1 of the 
sleeve 18 around which the packing element 28 is 
mounted is greater than the outer diameter D-2 of the 
lower portion 31 on which the hydraulic member 36 is 
sealingly engaged. Accordingly, downward forces on the 
expanded packing arrangement 28 are distributed over 
the differential area A between the casing wall and the 
diameter D-1 of the sleeve 18, while upward forces are 
distributed over the differential area B between the cas 
ing wall and the diameter D-2 of the lower sleeve por 
tion 31. Since the area B is larger than area A, there can 
be an unbalanced force acting upwardly on the com 
pression sleeve 18 due to high pressure below the pack 
ing arrangement 28 which serves to maintain the packing 
arrangement expanded as it slides upwardly within the 
casing P to a position where the mandrel 11 is locked. Of 
course, this force may also be considered as the pressure 
difference between fluids in the annulus and those in 
the tubing string times the area C which is the difference 
in areas encompassed by the diameters D-1 and D-2. 

Moreover, higher fluid pressures in the casing-to-tubing 
annulus than within the tubing string 14 will cause the 
well packer 10 to be even more firmly set within the well 
casing. Although such higher pressures are communicated 
through the passageway 33 to the lower face of the 
cone-holding hydraulic member 36, the same pressures 
also act an the floating piston member 48 to move it 
downwardly until it engages the top surface 52 of the 
expander cone 43. The cross-sectional area of the floating 
piston member 48 is greater than the effective pressure 
area of the hydraulic member 36 so that the net forces 
on the expander cone 43 are acting in a downward di 
rection and therefore tend to cause the slip elements 68 
to tightly grip the casing. Of course, the higher annulus 
pressures are also tending to shift the expanded packing 
arrangement 28 downwardly but inasmuch as the com 
pression sleeve flange 26 is engaging the upper face of 
the hydraulic member 36, downward forces on the pack 
ing arrangement 28 are transferred to the expander cone 
43 which, is turn, exerts outward holding forces on the 
slip elements 68. 
To release the well packer 0 for retrieval to the sur 

face, pressures within the tubing string 14 and the an 
nulus pressures can be equalized by bleeding off the tub 
ing pressure at the earth's surface or by operating a con 
ventional unloader or bypass valve (not shown) above 
the packer. This will equalize pressure across the ex 
panded packing element 28, the compression sleeve 18, 
the cone-holding hydraulic member 36, and the floating 
piston member 48. Then it is only necessary to torque 
the mandrel 11 a part-turn to the right to align the long 
vertical segment 84 of the mandrel recess 81 with the 
index pin 80. This movement also positions the mandrel 
lugs 85 for entry into the lower end of the cage grooves 
86. Upward movement of the mandrel 11 will then re 
lease the compression on the packing element 28 so that 
it will inherently retract. Moreover, upward movement 
of the mandrel 11 will bring the mandrel shoulder 32 
into engagement with the lower face of the piston mem 
ber 36 to pull the expander cone 43 from behind the slip 
elements 68 so that the springs 78 will cause the slip 
elements to withdraw from the casing wall. Since only 
right-hand torque and upward pull are all that is re 
quired to release the packer from the surface, it will be 
appreciated that the packer can be quickly released under 
either normal circumstances or under any emergency 
situations which may arise during a pressure operation. 
When the index pin 80 engages the lowermost point of 

the long vertical recess segment 84, a slight turning of the 
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8 
mandrel 11 to the left will position the short vertical 
segment 82 adjacent to the index pin. Then the cage 
member 60 is locked in its position for longitudinal shift 
ing of the well packer 10 within the well bore. 

It will be appreciated that the well packer 10 can 
be inverted for shallow well applications and the tubing 
string 14 approximately coupled to the mandrel threads 
16 for lowering into the well bore. In this case, the well 
packer parts can be moved to expanded positions by up 
ward pull or tension in the pipe string 14. Higher annulus 
pressures will act on the hydraulic member 36 to main 
tain the slip members 70 expanded, and the mandrel 11 
and expanded packing arrangement 28 can shift down 
wardly to a locked condition as previously described with 
out retracting the packing arrangement. 
A new and improved well packer of the full-bore re 

trievable type has been disclosed which can effectively 
seal off the annulus between two flow conduits in a well. 
The packer has only a single anchor structure which will 
anchor the packer against substantial upward movement 
in response to high fluid pressure from below and can be 
quickly released under normal or emergency circum 
stances. Moreover, the well packer can be inverted and 
disposed in a well bore for tension setting if desired. 

Since certain changes may be made in the disclosed 
embodiment without departing from the concepts in 
volved, it is intended that the appended claims cover all 
Such changes or modifications which fall within the true 
spirit and scope of the present invention. 
What is claimed is: 
1. A well packer comprising: a tubular body adapted 

for connection to a tubing string; normally retracted 
anchor means and packing means carried by said body 
for respectively anchoring in a well casing and packing 
off the annulus between a tubing string and a well casing; 
expanding means responsive to longitudinal movement 
of said body in one direction relative to said anchor 
means for expanding said anchor means and packing 
means, said body and packing means being thereafter 
movable in the opposite direction and relative to said 
anchor means without retracting said packing means; 
and hydraulic means responsive to differences in fluid 
pressure on opposite sides of said packing means for 
holding said anchor means in an anchoring condition 
during movement of said body and packing means in said 
opposite direction. 

2. The well packer of claim 1 further including lock 
ing means on said body cooperable with said anchor 
means to limit movement of said body and packing means 
in said opposite direction. 

3. The well packer of claim 2 wherein said anchor 
means includes gripping elements and cage means for 
Supporting said gripping elements, said locking means 
including abutment means engageable with said cage 
means upon movement of said body and packing means 
in said opposite direction. 

4. The well packer of claim 3 further including means 
for automaitcally positioning said abutment means for 
engagement with said cage means upon movement of 
said body in said one direction. 

5. The well packer of claim 3 wherein said holding 
means includes a hydraulic member cooperable with said 
eXpanding means and located on one side of said pack 
ing means, one face of said hydraulic member being 
arranged for response to well fluid pressures on said one 
side; and passage means for communicating the other 
face of said hydraulic member with well fluid pressures 
on the other side of said packing means. 

6. A well packer comprising: a tubular body adapted 
for connection to a tubing string; expansible anchor 
means and packing means carried by said body for re 
Spectively anchoring in a well casing and packing off the 
annulus between the tubing string and the well casing: 
expanding means responsive to longitudinal movement 
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of said body in one direction relative to said anchor 
means for expanding said anchor means and packing 
means, said body and packing being movably mounted 
relative to said anchor means, when expanded, in an 
opposite direction while said packing means is expanded 
and including effective pressure area surfaces for pro 
ducing such movement in response to a pressure differ 
ential; holding means responsive to differences in fluid 
pressure on opposite sides of said packing means for 
maintaining said anchor means in an anchoring condi 
tion during movement of said body and packing means 
in said opposite direction; and locking means on said body 
cooperable with said anchor means to limit the amount of 
movement of said body and packing means in said op 
posite direction. 

7. In a well packer, the combination comprising: a 
body member adapted for connection to a running-in 
string; normally retracted packing means mounted about 
said body member and adapted for expansion into seal 
ing engagement with a well conduit wall; normally re 
tracted anchor means shiftable outwardly of said body 
member for anchoring said well packer in the well con 
duit; expander means on said body member movable 
relative to said anchor means for shifting said anchor 
means outwardly; cage means carried by said body mem 
ber and arranged to support said normally retracted 
anchor means, said body member being movable relative 
to said cage means in one longitudinal direction to a 
first position where said packing means is expanded, said 
body means being thereafter movable relative to said 
cage means in the opposite direction to a second position; 
first hydraulic means responsive to differences in fluid 
pressures on opposite sides of said packing means for 
maintaining said packing means in an expanded condi 
tion during movement of said body member to said 
second position; and second hydraulic means responsive 
to differences in fluid pressures on opposite sides of said 
packing means for exerting force on said expander means 
in a direction to shift said anchor means outwardly. 

8. The well packer of claim 7 further including abut 
ment means cooperable between said body member and 
said cage means for limiting the amount of movement 
of said body member in said opposite direction. 

9. The well packer of clam 7 further including means 
for normally preventing movement of said body member 
relative to said cage means in either longitudinal direc 
tion. 

10. The well packer of claim 8 further including means 
for normally preventing movement of said body mem 
ber relative to said cage means in either longitudinal di 
rection. 

11. The well packer of claim 10 wherein said last 
mentioned means includes structure for automatically 
positioning said abutment means for engagement when 
said body member is moved in said one longitudinal di 
rection upon return movement of said body member in 
said opposite direction. 

12. The well packer of claim 7 wherein said second 
hydraulic means includes hydraulic means on one side of 
said packing means, hydraulic means having a face there 
on facing away from said packing means; connection 
means for coupling said hydraulic means to said expander 
means; means on said body providing a sealed chamber 
adjacent said face; and fluid passage means along said 
body for communicating said chamber means with fluids 
on the opposite side of said packing means. 

13. The well packer of claim 7 wherein said first 
hyldraulic means includes a sleeve member slidable on 
said body, said packing means being mounted around said 
sleeve member; and seal means for preventing any fluid 
movement past said packing means and sleeve member 
when said packing element is expanded. 

14. The well packer of claim 12 wherein said first 
hydraulic means includes a sleeve member slidable on 
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said body, said packing means being mounted around said 
sleeve member; and seal means for preventing any fluid 
movement past said packing means and sleeve member 
when said packing element is expanded. 

15. The well packer of claim 13 wherein said sleeve 
member includes a first portion having a first diameter, 
said packing means being mounted around said first por 
tion, said sleeve member having a second portion with 
a second diameter smaller than said first diameter, said 
seal means sealingly engaging said second portion. 

16. A well packer for use on a well bore comprising: 
a body member dapted for connection to a running-in 
string, said body member having a first abutment; a 
sleeve member slidable on said body member, said sleeve 
member having a second abutment; normally retracted 
packing means mounted around said sleeve member be 
tween said abutments so that movement of one abutment 
toward the other can compress and expand said packing 
means into sealing engagement with a well bore wall; 
normally retracted anchor means on said body member; 
expander means movable on said body member relative 
to said anchor means for expanding said anchor means 
outwardly into engagement with the well bore wall, 
said body member being movable relative to said 
anchor means in one longitudinal direction to a first posi 
tion for expanding said packing means, said body mem 
ber being thereafter movable in the opposite direction to 
a second position; hydraulic means including a portion 
of said sleeve member for maintaining said packing means 
in its expanded condition during movement to said second 
position; and means for locking said body member 
against further movement in said one direction in said 
second position. 

17. A well packer comprising: a body member; nor 
mally retracted packing means mounted about said body 
member and adapted for expansion into sealing engage 
ment with a well bore wall; normally retracted gripping 
means shiftable outwardly of said body member to an 
chor in a well conduit; expander means movable by said 
body relative to said gripping means for shifting said 
gripping means outwardly; cage means slideable on said 
body member for supporting said gripping means, said 
body member being movable relative to said cage means 
in one direction to a first position for expanding said 
packing means and for moving said expander means to 
shift said gripping means outwardly, said body member 
being thereafter movable in response to fluid pressures 
in the opposite direction to a second position; means on 
said body for sliding said packing element in its expanded 
condition along the well conduit wall as said body mem 
ber moves in said opposite direction; abutting means co 
acting between said body member and cage means to 
limit movement of said body member in said opposite 
direction; and holding means connected to said expander 
means and responsive to said pressures for maintaining 
said gripping means in gripping engagement with the well 
bore wall regardless of movement of said body member 
and packing means in said opposite direction. 

18. In a well packer, the combination comprising a 
body, anchor means and packing means expandable into 
engagement with a well conduit wall, means for expand 
ing said anchor means and packing means in response to 
longitudinal movement of said body in one direction, said 
body and packing means being movable relative to said 
anchor means in the opposite direction, normally dis 
engaged abutment means on said body and anchor means, 
means for positioning Said abutment means for engage 
ment upon movement of said body in said one direction, 
said abutment means being automatically engaged upon 
movement of said body and packing means in said op 
posite direction so that further movement of said body 
and packing means in said opposite direction can be op 
posed by said anchor means. 

19. A well tool comprising: anchor means including 
normally retracted gripping members engageable with a 
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well conduit and cage means for supporting said grip 
ping members; means on said anchor means for retard 
ing movement in a well conduit; a body member mov 
able within said anchor means in both longitudinal direc 
tions; means on said body member for actuating said grip 
ping members into engagement with a well conduit upon 
movement of said body member in one longitudinal di 
rection; normally disengaged abutment means on said 
body member and said cage means; and means operated 
by movement of said body member in said one direction 
for positioning said abutment means for engagement upon 
movement of said body member in the opposite direction, 
whereby said abutment means can be engaged to limit 
movement of said body member in said opposite direction. 

20. In an apparatus for use in a well, an outer member 
having drag means for yieldable engagement with a well 
conduit wall to retard movement therein; an inner mem 
ber movable within said outer member; means for con 
trolling relative movement between said inner and outer 
members comprising a first recess in one of said members, 20 JAMES A. LEPPINK, 
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a projection on the other member normally engaging in 
said recess to prevent longitudinal relative movement, 
said projection being releasable from said recess respon 
sive to longitudinal and rotational motion of one of said 
members, a second recess joining said first recess and in 
which said projection can move for further longitudinal 
movement of one of said members in one direction; nor 
mally disengaged abutment means on said members; and 
means in said second recess for positioning said abutment 
means for engagement upon movement of one of said 
members in the opposite direction. 
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