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3,265,132 
RETREEWABLE PACKER AND ANCOR 

AEPEPAÈRATTUS 
Joe E. Edwards, Jr., Houston, Tex., assign or to Brown 

Oi Tools, Encº, Houston, Tex., a corporation of Texas 
Filed Dec. 13, 1963, Ser. No. 339,435 

É6 Cais. (C. 66-20) 

This invention relates to new and useful improvements 
in well tools and relates particularly to retrievable packer 
or anchor apparatus adapted to be set in well casings or 
similar conduits disposed within well bores. 
One object of the invention is to provide a well packer 

or anchor apparatus capable of being anchored in a well 
pipe, such as a casing, against longitudinal movement in 
both directions and being so constructed that it may be 
positively released from set position to permit it to be 
removed and retrieved whenever desired. 
Another object is to provide a well packer or anchor 

apparatus adapted to be anchored in a well casing against 
both up and down movement and which is preferably set 
by the hydrostatic head pressure within the well casing 
and which may be subsequently released by rotation of 
the tubing or pipe string to which it is attached, whereby 
said string may be utilized to remove said apparatus from 
the well; the structure lending itself to a simple modifica 
tion which will permit it to be set by pressuring up of the 
tubing string if, for any reason, it is not desirable that 
said apparatus be set by the hydrostatic head pressure in 
the well. 
An important object is to provide a well packer or an 

chor apparatus, of the character described, in which 
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will be described hereinafter, together with other features 
thereof. 
The invention will be more readily understood from a 

reading of the following specification and by reference to 
the accompanying drawings forming a part thereof, where 
in an example of the invention is shown, and wherein: 
FIGURE 1 is a view partly in elevation and partly in 

Section of a well packer and anchor apparatus constructed 
in accordance with the invention and showing the same in 
its unset position as it is run into the well bore; 
FIGURE 2 is a similar view showing the apparatus in 

its set and anchored position; 
FiGURE 3 is a similar view illustrating the position 

of the parts of the apparatus after it has been released; 
FEGURE 4 is an enlarged, horizontal cross-sectional 

view, taken on line 4-4 of FIGURE 1; 
FIGURE 5 is an enlarged, horizontal cross-sectional 

view, taken on line 5-5 of FIGURE 1; 
FIGURE 6 is an enlarged, horizontal cross-sectional 

view, taken on line 6-6 of FIGURE 1; 
iFiGURE 7 is an enlarged, horizontal cross-sectional 

view, taken on line 7-7 of FIGURE 1; 
FIGURE 8 is an enlarged, partial, vertical sectional 

view of the piston and cylinder section and the lower 
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spaced assemblies are associated with an anchoring means, 
which assemblies and anchoring means are adapted to be 
set and anchored within a well pipe by means of fluid 
pressure and are releasable by a rotation of the tubing or 
other string connected with the apparatus; the construc 
tion being such that a positive force is directly applied 
to the anchoring means during the leasing operating to 
assure release of said assemblies from their set and an 
chored position. 
Another object is to provide a well packer apparatus 

wherein each sealing element is supported upon a man 
drel which encircles the main support of the apparatus 
and also wherein each sealing element is connected with 
an expander member which co-acts with anchoring 
means; each expander member having a lost motion con 
nection with one of the mandrels whereby, after the 
anchoring means has been set, the mandrels may under 
go sufficient movement with respect to the expanders to 
assure proper deformation of the sealing elements into 
sealing position. 
A further object is to provide a well packer or anchor 

apparatus which has means for anchoring it in a well pipe 
against movement in both longitudinal directions; which 
is simple and compact in construction; which is moved to 
set position by hydraulic pressure; which requires no 
auxiliary hold-down gripping members; and which is 
provided with a mechanical means which maintains it in 
set and anchored position, whereby the pressure which 
effects the setting may be subsequently relieved and yet 
the apparatus will be maintained in such set and anchored 
position. - 

A further object is to provide a well packer apparatus, 
wherein the sealing elements of the sealing assembly are 
constructed and arranged so that upon being moved into 
set position, each sealing element will function in the 
manner of a sealing cup, whereby any pressure tending to 
flow past the assembly will act upon the element to move 
it into tighter sealing position. 
The construction designed to carry out the invention 
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Sealing element of the apparatus; 
FIGURE 9 is a view similar to FIGURE 1 of a modified 

form of the invention illustrating the parts in the position 
as the apparatus is run into the well pipe; and 
FIGURE 10 is a similar view illustrating the apparatus 

of FIGURE 9 in its fully set or anchored position. 
In the drawings, the well tool is illustrated as a well 

packer apparatus although, as will be hereinafter pointed 
out, it may be employed as a pipe anchor. In its pre 
ferred form, the apparatus includes a main tubular sup 
port 6 upon which is mounted an upper sealing and 
expander assembly A, a lower sealing and expander 
assembly B, a gripping means unit C and a pressure-actu 
lated means generally indicated at D. The gripping means 
unit is located between the assemblies A and B and the 
pressure-actuated means is below the lower assembly B. 
Actuation of the pressure actuated means D effects a set 
ting of the gripping means of the unit C and movement 
of the seals of the assemblies A and B into sealing position. 
When in set position, the apparatus will be anchored 
against movement in either direction within a well casing 
or pipe P which is disposed in the well bore. 

Referring specifically to FIGURE 1, the tubular sup 
port 10 forms the main supporting element of the ap 
paratus and is coupled by means of the usual coupling 
collar 11 to the well tubing string T whereby said string 
is utilized to lower and raise the apparatus within the well 
casing or pipe P. The mandrel 10 projects throughout 
the length of the apparatus and has its lower end threaded 
whereby a usual coupling a may connect said lower 
end into the lower portion of the tubing string (not 
shown). 

Spaced downwardly from the upper end of the support 
10, are relatively coarse right-hand threads 12 which are 
preferably formed integral with the external surface of 
the support. The threads are interengaged with com 
plementary threads 13 formed within the bore of a man 
drel 14 which surrounds the support and which is a part 
of the upper sealing and expander assembly A. The 
threads i3 extend from the lower end of the mandrel but 
terminate short of the upper end thereof and a suitable 
seal ring, such as an O-ring 5 provides a seal between the 
mandrel and the Support. The threaded connection be 
tween mandrel and support remains in the position shown 
in FIGURE 1 during lowering of the apparatus and also 
while the apparatus remains anchored in the well. 
An annular abutment or flange i4a is secured to the 

upper end of the mandrel 14 and has its lower end 14b. 
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inclined inwardly and downwardly. The abutment over 
lies and confines the upper end of an upper annular seal 
ing element 16 which is constructed of rubber, rubber 
compound or other elastic material and which encircles 
the mandrel 14. The lower end of the sealing element 
is inclined complementary to the inclined upper surface 
17a of an upper expander sleeve or member i7 and is 
bonded or secured to said surface. The expander sleeve 
17 surrounds the lower portion of the mandrel 14 and is 
connected thereto by a lost motion connection consisting 
of pin 19 secured in the expander sleeve and an external 
groove 20 formed in the external surface of the mandrel. 
The lost motion connection prevents rotation of the 
sleeve 17 on the mandrel but permit sufficient longitudinal 
movement of the parts to apply an endwise force to the 
sealing element by squeezing the same between the abut 
ment 14a on the mandrel and the upper surface of the 
sleeve 17. The inclined surfaces 14b and 17a will deform 
the sealing element into sealing postion with the pipe wall 
as shown in FIGURE 2 and in such position, the upper 
peripheral portion 16a of the element 16 forms an up 
wardly directed sealing lip. The lower exterior surface 
of the expander sleeve 17 is formed with an inclined ex 
pander surface 21 which is adapted to co-act with the 
gripping means of the unit C as will be hereinafter ex 
plained. 
The lower sealing and expander assembly B, which is 

generally of similar construction to the upper assembly 
A, is spaced downwardly on the support 10. The as 
sembly B includes a mandrel 22 which encircles said 
support and an annular external flange 24 having its 
upper surface 24a inclined is formed at the lower portion 
thereof. A lower sealing element 25 surrounds said 
mandrel with its lower inclined end being supported upon 
said flange. The upper end of the sealing element 25 is 
also inclined and is confined by the lower inclined end 26a 
of a lower expander sleeve 26. The expander sleeve 26 
encircles the mandrel 22 and is connected therewith by a 
lost motion connection comprising a pin 27 secured in 
the expander sleeve and projecting into a longitudinal 
groove 28 in the exterior of mandrel 22. The pin 27 and 
groove 28 prevent rotation of the sleeve 26 on the mandrel 
while permitting sufficient longitudinal movement be 
tween said expander sleeve and mandrel to apply endwise 
force to the sealing element to deform it into sealing en 
gagement with the pipe as shown in FIGURE 2; when in 
such position, the lower peripheral portion of the sealing 
element forms a downwardly directed sealing lip 25b. 
The upper end of the lower expander sleeve 26 is inclined 
inwardly and upwardly as shown at 29 and such inclined 
surface is adapted to co-act with the gripping means of the 
unit C. 
The gripping means unit C includes a plurality of grip 

ping slips 30 which are mounted within a tubular slip 
carrier housing 31. The housing 31 is located between 
the upper sealing and expander assembly A and the lower 
sealing and expander assembly B and encircles the ex 
tremities of the expander sleeves 17 and 26, being con 
nected therewith by the pins 19 and 27 which project out 
wardly from the expander sleeves into slots 19a and 27a 
cut in the housing 31. The pins 19 and 17 nonrotatively 
couple the slip-carrier housing to the expander sleeves but 
permit longitudinal movement of the expander sleeves 
relative to said housing and to the gripping slips 30 carried 
by said housing. The gripping slips 30 are movable 
radially through slots 32 formed in the housing and their 
outward displacement from the housing is limited by 
longitudinally extending stop ribs or projections 33 which 
are formed at the rear side portion of each slip member 
(FIGURE 4). The usual friction springs 35, which drag 
on the bore of the well pipe as the device is lowered, are 
secured to the exterior of the slip carrier housing 31. 
When the expander sleeves 17 and 26 are moved toward 

each other from the position shown in FIGURE 1, their 
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respective inclined surfaces 21 and 29 co-act with com 
plementary inclined surfaces on the inner surface of each 
slip member 30 and thereby move said slip members 
radially outward into gripping position with the wall of 
the well casing or pipe P. A continued upward move 
ment of the lower mandrel 22 with respect to the lower 
expander sleeve 22, which movement is permitted by the 
lost motion connection 27, 28, applies endwise force to 
the lower seal 25 to deform it into sealing position. 
Thereafter, continued downward movement of the upper 
mandrel 14 downwardly with respect to its expander 
sleeve 17, which is permitted by the lost motion con 
nection 19, 20 results in the application of an endwise 
force to the upper sealing element 16 to deform it into 
Sealing position. Thus, the sealing elements are moved 
into sealing engagement with the wall of the well casing 
or pipe P is shown in FIGURE 2. 
As has been noted, the upper peripheral edge portion 

16a of the upper sealing element provides a sealing lip 
exposed to the pressure above the apparatus; similarly, 
the lower peripheral edge portion 25b of the lower seal 
ing element 25 forms a downwardly directed lip which is 
exposed to the pressure below the apparatus. Therefore, 
any pressure tending to displace the apparatus in either 
direction acts against the sealing element which transmits 
additional force to the expander to thereby wedge the 
slips into tighter engagement with the well pipe and as 
Sure effective sealing and anchoring of the apparatus with 
in said pipe. 
The pressure-actuated means D which effects setting 

of the seals and anchor is clearly shown in FIGURE 8 
and includes a cylinder 36 having its upper end threaded 
to an annular depending extension 22b of the lower man 
drel 22. The cylinder 36 encircles the mandrel in spaced 
relationship thereto and its lower end is closed by a 
closure collar 37 which is threaded into the cylinder. 
The collar 37 spans the annular space between the cyl 
inder bore and the external surface of the support and 
is sealed with these parts by suitable seats 38 and 39 which 
may be O-rings. Initially, the collar is connected to the 
Support 10 by a shear pin 40 so that the cylinder and 
the lower mandrel 22 are releasably connected to the 
Support. 
The bore of the collar is counterbored at 37a and bear 

ing rings 38 are disposed within the counterbore, being 
Supported upon the shoulder 37b formed between the 
bore and said counterbore. A bearing sleeve 41 rests 
upon the bearing rings 38 and is rotatable within the 
Counterbore 37a; said sleeve has an inwardly directed 
flange 42 at its lower end which is arranged, as will be 
explained, to be engaged during the releasing operation, 
by an annular ring 43 which is secured to and which 
forms an external shoulder on the exterior of the mandrel. 
When the collar 37 and the cylinder 36 are connected by 
the shear pin 40 to the Support 10, the ring 43 is spaced 
upwardly from the bearing sleeve 41 in the manner shown 
in FIGURE 8. It is noted that in place of the ring an 
external shoulder may be formed integral with the sup 
port 10. 

Slideable within the annular spaced formed between 
the cylinder 36 and the support 10 is an annular piston 
44. Seal rings 45 and 46 carried by the piston seal the 
Same with the external surface of support 10 and the bore 
36a of the sleeve 36. The upward movement of the pis 
ton 44 with respect to the support is limited by a stop 
shoulder 47 which may be provided by an annular ring 
mounted on the support. When the piston is in the posi 
tion shown in FIGURE 8 abutting said shoulder 47, it is 
Spaced from the bottom of the projection 22b of the 
lower mandrel 22 whereby an annular space 48 is pro 
vided between these parts. The lower end of the bore 
of the projection 22b is beveled as shown at 22c and said 
projection is sealed with the external surface of the sup 
port 10 by a seal ring 49 and is similarly sealed with the 
bore of the cylinder 36 by a seal ring 50. 
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For establishing communication between the bore of 
the Support and the annular space 48, a plurality of pres 
Sure fluid inlet ports 51 extend through the wall of the 
Support. Such ports may be formed in any suitable man 
ner but it is preferred that they be drilled in radially 
extending bushings 52 which are threaded into the wall of 
said Support. Certain of the bushings 52 have their ends 
projecting inwardly into the bore 6a of the tubular sup 
port and engage a closure ring 53 which normally covers 
all of the ports 5i. Suitable seals 54 seal between the 
closure ring and the support wall. Those bushings 52. 
which engage the ring 53 function as shear pins to main 
tain the collar 53 in closing position. A ball 55 or plug 
is adapted to be pumped downwardly through the support 
to engage the upper beveled end of the closure upon 
application of Sufficient pressure to shear the ends of the 
bushings 52, the ring 53 is displaced downwardly to open 
the ports and establish communication between the bore 
of the support 10 and the area 48 above the annular 
piston 44. As will be explained, the ports are opened 
when it is desired to set the apparatus. 

Below the annular piston 44 and disposed within the 
cylinder 36 is a locking unit L. Such unit includes an 
annular block 56 having its outer surface 57 inclined 
to co-act with a plurality of locking members 58 which 
are arcuate in cross-section (FIGURE 7) and which have 
gripping teeth 59 thereon; the locking members are in 
terposed between the block 56 and the bore 36a of the 
cylinder. As shown in FIGURE 8, the locking members 
normally have their upper surfaces projecting slightly 
above the upper surface of the block so that the annular 
piston 44 engages said surfaces. The teeth 59 of the 
members are arranged to grip in one direction which al 
lows the cylinder to move upwardly relative to the lock 
ing unit while preventing downward relative movement 
thereof. 
The locking block 56 is formed with a counterbore 60 

whereby a shoulder 60a is provided between the bore and 
said counterbore. Bearing rings 61 abut the shoulder and 
a bearing sleeve 62 is disposed in the counterbore so as 
to be rotatable therein. The locking block is supported 
lupon an external supporting ring 63 secured to the ex 
terior of the Support, with said ring being disposed within 
the bore of the bearing sleeve 62. 
The annular area between the piston 44 and the collar 

37 which closes the lower end of the cylinder forms a 
closed air chamber 64. This chamber is at atmospheric 
pressure, as is the Space 48 above the piston when the 
apparatus is assembled at the surface. However, when 
the fluid inlet ports 51 in the support are opened, the hy 
drostatic head pressure within the pipe P and within tub 
ing string T which is also present within the bore of the 
tubular support 6 may enter the space 48 and act down 
Wardly upon the upper surface of the piston 44 as well as 
upwardly against the lower end of mandre 22. Because 
the apparatus is normally located at a depth of several 
thousand feet below the surface, the hydrostatic head 
pressure is always Sufficient to overcome the opposing force 
of the atmospheric pressure trapped in the air chamber 64. 
As is well known, the hydrostatic head pressure in a well 
will vary from a few hundred p.s. i. up to 15,000 p.s. i. or 
more, depending upon the depth at which the apparatus 
is located and, therefore, the force is always sufficient at 
the depth where the apparatus is located, to overcome the 
atmospheric pressure in the air chamber and set said ap 
pairatu S. 

Upon admission of the higher pressure into the area 
48, the piston 44 immediately moves the locking mem 
bers 58 of the locking unit downwardly to assure that their 
gripping teeth 59 engage the wall of the cylinder 36. How 
ever, since the locking block 56 of the locking unit is sup 
ported upon the shoulder 63 formed by the external ring 
on the support A6, further downward movement of the pis 
ton is resisted because the block and piston are, in effect, 
suspended from the support (b. The pressure is also act 
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6 
ing upwardly against the lower seal mandrel 22 and up 
ward movement of this mandrel, which is attached to the 
cylinder 36, is resisted only by the shear pin 40 and the 
atmospheric pressure within the air chamber 64. It is 
noted that at this time, the hydrostatic head pressure act 
ing upon the upper and lower ends of the cylinder 36 is 
balanced so that shearing of the pin 40 is assured. When 
this occurs, the lower mandrel 22 and cylinder 36 move 
upwardly with respect to the annular piston 44 and the 
locking unit L. Upward movement of cylinder relative to 
the locking unit is possible because of the shape of the 
teeth 59 of the locking members 58. 
As the lower mandrel 22 moves upwardly, force is trans 

mitted through the lower seal element 25 to the lower 
expander sleeve 26; the expander sleeve engages the rear 
surfaces of the main gripping slips 30 and first moves the 
slips upwardly relative to the upper expander 17, after 
which the slips are urged radially outwardly into gripping 
engagement with the pipe wall. Thereafter, upward no 
tion of the lower expander sleeve is halted but, by rea 
Son of the lost motion connection 27, 28, the lower man 
drel can continue to move upwardly to apply endwise force 
to the lower sealing element 25 to move it to its set posi 
tion. Thereafter, further upward movement of the lower 
mandrel is prevented. 
The continued application of pressure within the area 

48 reacts against the piston 44 and through the locking 
unit L and shoulder 63 to apply a downward force to the 
main support to move said Support downwardly relative 
to the anchored assemblies A and B. Downward move 
ment of the support is possible because there is sufficient 
stretch in the tubing string to allow said support to under 
go such motion. As the support moves downwardly, it 
pulis the mandrel 14 and its abutment 14a downwardly 
to apply the required endwise force to the upper sealing 
element to deform the same into sealing position. Down 
ward movement of said upper mandrel relative to the up 
per expander sleeve 17, which is anchored by main slips 
30, is permitted by the lost motion connection 19, 20. 

In the operation of the apparatus, the parts are in the 
position shown in FIGURE 1 with the upper and lower 
seals ió and 25 and anchoring slips 30 in retracted posi 
tion. The pressure fluid inlet ports 51 in the Support 
At are closed by the closure ring 53 which is maintained 
in place by the ends of certain of the shear bushings 52. 
The apparatus is lowered to proper position by means of 
the tubing string 16. 
Upon reaching the elevation at which the apparatus is to 

be set, the ball 55 (FIGURE 1) is dropped downwardly 
through the tubing string and comes to rest on the upper 
end of the closure ring 53. The application of a pressure 
sufficient to shear the port bushings 52 permits the ring 
and ball to be pumped downwardly into the lower end of 
the string. Removal of the ring 53 opens the ports 51 
and establishes communication between the bore of the 
tubing and the area 48 above the annular piston 44 of the 
pressure-actuated means D whereby the hydrostatic head 
pressure within the tubing string may be applied directly 
to the upper end of the piston 44 and to the lower end of 
the lower mandrel 22 of the assembly B. The initial ac 
tion of the pressure moves the piston into firm contact 
with the locking members 59 of the locking unit L and 
assures that the locking unit is supported on the shoulder 
formed by the ring 63. 
The pressure within the area 48 initially acts against 

the lower mandrei 22 which has connection with the cylin 
der and applies an upward force sufficient to shear the pin 
40, thereby causing the cylinder and its bottom collar 37 
to move upwardly on the main Support i0. As the cylin 
der and the lower mandrel 22 move upwardly, a force is 
transmitted through the lower seal element 25 to the 
lower expander 26. The upward movement of the lower 
expander 26 creates a resultant force by reason of con 
tact of its inclined inner surface 29 with the rear surfaces 
of the main gripping slips 30 whereby the slips are moved 
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upwardly with respect to the inclined surface 21 of the 
upper expander 17. This motion continues until the slips 
30 are urged radially into contact with the wall of the 
well casing or pipe after which further upward movement 
of the expander 26 is halted. Thereafter, as explained, 
the lower mandrel 22 is urged upwardly to set the lower 
sealing element 25. 
The pressure forces acting within the area 48 then act 

upon the piston 44 in a downward direction and are trans 
mitted through the locking unit L and the shoulder 
formed by the ring 63 directly to the main support 10 
to urge the said main support downwardly. The down 
ward movement of the main support, which may occur 
by reason of the inherent stretch in the tubing T, pulls 
the upper mandrel 14 and its abutment 4a downwardly 
to apply the necessary endwise force to deform the upper 
sealing element 16 into sealing engagement with the well 
pipe. At this time, the apparatus is fully set and anchored 
and the parts have assumed the position shown in FIG 
URE. 2. The gripping slips 30 are set and both seal units 
16 and 25 have been deformed into sealing engagement 
with the well casing. As has been noted, the upper seal 
element 16 presents an upwardly directed lip 16b to the 
pressure thereabove while the lower seal element presents 
a downwardly facing lip 25b to the pressure therebelow. 
Any excessive pressure from either above or below will act 
on said lips to urge the apparatus into tighter setting 
position. 
The locking segments 58 prevent any downward re 

turn movement of sleeve 36 relative to support 10. This 
mechanical lock maintains the expansible seals in the set 
position. Note that while the hydrostatic head remains 
in the tubing, locking means L would not be necessary. 
However, if the tubing was swabbed, this would cause a 
drop in the hydrostatic pressure and then locking means L 
would maintain the packer in set position. 
When in fully set position, the volume of the air cham 

ber 64, which is formed between the piston 44 and the 
collar 37, has been reduced. This results in an increase 
in the pressure of the air within this chamber but the 
pressure increase is relatively slight as compared to the 
available hydrostatic head pressure which acts within the 
area or space 48 and has no effect on the operation. 

In actual practice, the setting of the apparatus occurs 
almost instantaneously. The forces on those parts of the 
pressure-actuated means exposed to pressure move from 
zero pressure to maximum pressure as soon as the ports 
51 are opened. The packer is literally slammed to its 
fully set position and the velocity of the moving parts as 
sists in assuring that a tight setting of the main slips 30 
and a proper deformation of the sealing elements 16 and 
25 is effected. 
When it is desired to release the apparatus, the tubing 

T is rotated to the right, resulting in a rotation of the 
main tubular support 10. The slips 30, being engaged 
with the wall of the pipe, have frictional engagement with 
the expanders and also said expanders are attached to the 
set sealing elements and mandrels so that said sealing ele 
ments, expanders and mandrels 14 and 22 are held sta 
tionary. Thus, rotation of the support is with respect to 
all of these parts and particularly with respect to the up 
per mandrel 14 which may be referred to as a release 
mandrel. In spite of the assemblies A and B, gripping 
means unit C and cylinder 36 being held stationary, ro 
tation of the support 19 is possible because the shoulder 
formed by ring 63 and attached to the support may under 
go rotation along with the Support with respect to the 
stationary parts by reason of the bearing rings 6 and 62; 
during such rotation, the main block 56 and member 57 
of the locking unit, as well as piston 44 and cylinder 36 
may remain stationary. 
As rotation of the support takes place, the coarse 

right-hand threads 12 on the upper portion of the support 
will rotate with respect to the upper release mandrel 14. 
Such rotation imparts upward movement to the release 
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8 
mandrel 14 relative to the support which, in effect, jacks 
the release mandrel 11 upwardly with respect to the sup 
port. As the mandrel 14 is jacked upwardly, its abut 
ment 14a relieves the force acting upon the sealing ele 
ment 16 to permit the element to retract. Therefore, 
through its connection to the upper expander, said man 
drel pulls the upper expander from behind the main grip 
ping slips 30. 
The jacking action not only moves the mandrel upward 

ly relative to the support but also said support is moving 
downwardly with respect to the lower mandrel and ex 
pander, as well as with respect to the cylinder and clo 
sure collar 37. This downward movement ultimately 
causes the shoulder formed by the ring 43 to enter the 
bearing sleeve 41 of the closure collar 37 and to apply 
a downward force upon said collar, whereby the cylinder 
36, its seal mandrel 22 and the upper expander 26 are 
all moved in a direction to release the slips and permit re 
traction of the lower sealing element 25. The fully unset 
position of the device is illustrated in FIGURE 3. 

It is noted that as the expanders are pulled away from 
the slips 34, the slips lose frictional contact with the cas 
ing. However, at this point, the frictional drag wiper 
springs 35 on the slip carrier housing 31 function to pre 
vent rotation of said housing 31 and through the pins 19 
rotation of the upper release mandrel 14 is prevented. 
This assures that the tubing can continue to rotate the sup 
port 10 relative to mandrel 14 to withdraw the expanders 
from behind the slips and to complete full release of the 
apparatus. After the slips and sealing units are retracted 
from engagement with the pipe wall, the apparatus may 
be withdrawn from the well bore by means of the tubing. 

Although it is preferable and in many instances more 
desirable that the pressure-actuated means D be operated 
by the hydrostatic head pressure in the well bore, the 
structure may be modified to permit the usual type of hy 
draulic operaiton. This may be accomplished by provid 
ing a plurality of openings indicated by the dotted lines 
70 in FIGURE 8, in the wall of the cylinder between the 
piston 44 and the lower closure collar 37. In such in 
stance, a retaining seat indicated by dotted lines 71 (FIG 
URE 8) would be provided in the support 10 at a point 
below the ports 51. In this instance, the closure ring 53 
is omitted so that the ports 51 remain open at all times. 
When the apparatus is to be set, a ball (not shown) is 
dropped to engage the seat 71 and close the bore of the 
support. The required fluid pressure may be built up 
within the interior of the tubing and the support as by 
pumps at the surface, and such pressure would act within 
the area 48 above the piston 44. In this modification, the 
operation would be identical except that the pressure fluid 
source would be other than the hydrostatic head pres 
sure within the well. 
Although the preferred form of the invention shows 

the use of two seal elements, the packer would work 
with only one. For example, if the upper seal alone 
is used, the lower mandrel 22 and the lower expander 
26 would be made integral. Also, the outward bevel 
17a on the upper end of the expander 17 would be re 
versed to an inward bevel. Then, in the set position, 
differential pressure from above would act as before 
against the seal and be transmitted directly to the ex 
pander 17. However, pressure from below acts against 
the seal 16. This upward force is transmitted to the 
abutment 14a, mandrel 14, support 10, block 56, lock 
slips 58, cylinder 36, and then to lower expander 26. 
This upward force tends to set the slips 30 tighter, pre 
venting any movement of the packer. 

In FIGURES 9 and 10, a modified form of the in 
vention is illustrated. In this form, the threaded con 
nection 12, i3 between the tubular support 10 and the 
upper mandrel 14 is eliminated and instead the lock 
ing unit L is modified to provide a release sleeve. As 
shown in FIGURE 9, an upper sealing and expander as 
Sembly A includes a mandrel 114 which is confined on 
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the support 10 between confining shoulders 80 and 8 
which are formed by rings secured to the exterior of 
the support. The upper assembly also includes an ex 
pander sleeve A17, similar to the expander sleeve 17, 
and a packing element 112 similar to the element 12. 
A lower sealing and expander assembly B' includes 
mandrel 122, similar to mandrel 22, expander sleeve 
126, similar to expander sleeve 26, and sealing element 
125, similar to sealing element 25. 

Between the upper and lower sealing assemblies is a 
gripping means unit C" similar in construction to unit 
C of the first form and including gripping slips 30 and 
slip carrier housing 31. Depending from the lower 
mandrel 122 is a cylinder 135, similar to cylinder 36 
within which is located annular piston 144 similar to 
the piston 44. An annular locking plug 156, similar to 
locking plug 56, has slips 58 which are comparable to 
the slips 53 of the first form. The locking plug 56 
is formed at the upper end of a release sleeve 81 and the 
bore of this sleeve has coarse release threads iÉ3 which 
are engaged by coarse release threads 112 provided on 
the exterior of the support. As will be explained, these 
threads will function to release the apparatus from its 
set position. The cylinder 136 may undergo limited 
longitudinal movement with respect to the release sleeve 
82 by means of a pin 82a secured in the lower end of 
the cylinder and projecting into an external groove 83 
formed on the release sleeve. 

Fluid inlet ports 15 are formed in the support to 
communicate with the area 148 above the piston 144. An 
annular seating collar 84 is secured by a shear pin 85 
Iwithin the lower end of the bore of the support 10. 

In the operation of this form, the apparatus is lowered 
with the parts in the position of FIGURE 9 and when 
it is desired to set the device, the ball 55 or plug is 
dropped downwardly and engages seating collar 84. 
The tubing may then be pressured up and directed into 
the area 148 so that the upper and lower sealing as 
semblies and the gripping means unit are moved into 
set position in the manner heretofore described. Such 
set position is illustrated in FIGURE 10. 
The release threads 12 and 13 are left-hand threads 

and, upon rotation of the tubular support when the parts 
are in position of FIGURE 10, the lower abutment 
formed by the locking block 56 is moved downwardly 
with respect to the support. Through the pin 82a, a 
downward pull is imparted to the lower mandrel 122 and 
the lower expander 126 to pull the expander from be 
hind the gripping slips 30. At the same time, the 
support 110 moves upwardly and this moves the upper 
mandrel 514 and expander 17 upwardly to positively 
retract the upper expander from behind the slips. It 
is evident that the gripping means and the sealing ele 
ments are thus retracted. 

Actually the modification operates in substantially the 
same way as the first form except that release is effected 
by coaction with the lower abutment which is formed 
by the locking plug 156, rather than with the upper 
abutment 4a of the upper release mandrel 4 of the 
first form. 
As shown and described, the apparatus is a well packer 

apparatus. However, it may be employed as an anchor 
tool merely by omitting the sealing elements 16 and 
25. When such sealing elements are omitted, the upper 
mandrel 4 may be directly connected or made integral 
with the upper expander 17 while the lower mandrel 22 
may be directly connected or made integral with the 
lower expander sleeve 26. The operation would be 
as described with respect to setting the gripping slips 
30 to anchor the device against movement in both di 
rections within the well. 
The foregoing disclosure and description of the in 

vention is illustrative and explanatory thereof and various 
changes in the size, shape and materials, as well as in 
the details of the illustrated construction, may be made 
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within the scope of the appended claims without depart 
ing from the spirit of the invention. 
What I claim is: 
1. in a well tool adapted to be set in a well pipe in 

cluding, 
a tubular Support, 
an anchoring assembly encircling the support and com 

prising an upper expander, a lower expander spaced 
therebelow, and gripping members spaced about and 
co-acting with the expanders, 

movement of the expanders toward each other ex 
panding the gripping members into pipe-gripping 
position and movement of the expanders away from 
each other retracting said gripping members, 

a release mandrel connected with the upper expander 
and surrounding the Support, 

a releasable connection between said release mandrel 
and Support, preventing longitudinal movement be 
tween the mandrel and support, 

a second mandrel connected with the lower expander 
and slideable on the support, 

pressure-actuated means on the support below the 
lower expander and having two parts movable longi 
tudinally relative to each other, one part being at 
tached to the support and the second part being at 
tached to the second mandrel, 

movement of said parts of said pressure-actuated means 
in one direction effecting a relative movement of the 
release mandrel and the second mandrel in a di 
rection to move the upper and lower expanders with 
respect to each other to thereby urge the gripping 
members into pipe-gripping position, 

and means for conducting a pressure fluid to the parts 
of the pressure-actuated means to move the parts 
thereof in that direction which urges the gripping 
members into gripping position, 

2. A well tool as set forth in claim , wherein rotation 
of the Support relative to the release mandrel actuates 
the releasable connection to move the support down 
wardly with respect to the release mandrel when the grip 
ping members are in gripping position, 

means connecting said lower expander to the support 
whereby downward movement between the support 
and release mandrel also results in downward move 
ment of the second mandrel, whereby said mandrels 
move away from each other to positively move the 
upper and lower expanders in directions releasing 
the gripping members from pipe-gripping position. 

3. A well tool as set forth in claim 1, together with 
means establishing communication between the well 

bore and the means for conducting a pressure fluid 
to the pressure-actuated means whereby the latter 
is actuated by the hydrostatic head pressure within 
the well bore. 

4. A well tool as set forth in claim 1, together with 
latching means initially connecting the support to that 

part of the pressure-actuated means which is at 
tached to said second mandrel, to maintain the 
gripping members in nongripping position, 

said latching means being releasable by a predetermined 
pressure being applied to the pressure-actuated 
CalS. 

5. A well tool as set forth in claim 1, together with 
an upper sealing element associated with the upper 

expander, 
a lower sealing element associated with the lower ex 

pander, 
and means on the release mandrei and on the second 

mandrel coacting with the upper sealing element 
and lower sealing element respectively to apply end 
wise force to said sealing elements to deform the 
same into sealing position after the gripping members 
have moved into pipe-gripping position. 

6. A well tool as set forth in claim 1, together with 
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an upper sealing element associated with the upper 
expander, 

a lower sealing element associated with the lower ex 
pander, 

and means on the release mandrel and on the second 
mandrel coacting with the upper sealing element and 
lower sealing element respectively to apply endwise 
force to said sealing elements to deform the same into 
sealing position after the gripping members have 
moved into pipe-gripping position, 

the upper sealing element presenting an upwardly di 
rected lip to pressure thereabove and the lower 
Sealing element presenting a downwardly directed 
sealing lip to pressure therebelow when the elements 
are deformed into sealing position. 

7. In a well tool adapted to be set in a well pipe, in 
cluding, 
a tubular support, 
an upper expander mounted for limited sliding move 

ment with respect to said support, 
a lower expander spaced from the upper expander and 

also mounted for limited sliding movement with re 
spect to said support, 

gripping members spaced about the expanders and 
Support, 

each gripping member having upper and lower ex 
pander surfaces complementary to and engaging said 
upper and lower expanders respectively, 

the expanders and gripping members being movable 
relative to each other in one direction to move said 
gripping members outwardly into gripping position 
with the well pipe to thereby anchor the support and 
eXpanders within said pipe, 

a pressure-actuated means carried by the support and 
having a part secured by a lost-motion connected to 
the lower expander and a second part directly se 
cured to the Support, 

means for conducting a pressure fluid to the area be 
tween the parts of said pressure-actuated means to 
urge the parts away from each other and thereby 
move the lower expander upwardly and the support 
and upper expander downwardly to set the gripping 
members into pipe-gripping position, 

a release mandrel having threaded connection with the 
support and interposed between the support and the 
upper expander, 

and a lost-motion connection between said release man 
drel and said expander, whereby the expander may 
move a limited distance relative to the mandrel, 

rotation of the support with respect to the mandrel 
actuating the threaded connection between the man 
drel and support to move the upper expander and 
the lower expander in directions relative to the grip 
ping members which will retract the gripping mem 
bers from pipe-gripping position. 

8. A well tool as set forth in claim 7, together with 
means establishing communication between the well 

bore and the means for conducting pressure fluid to 
the pressure-actuated means whereby the hydrostatic 
head pressure in the well bore is utilized to actuate 
said pressure-actuated means. 

9. A well tool as set forth in claim 7, together with 
frangible means initially connecting the support to that 

part of the pressure-actuated means which is secured 
to the lower expander to maintain the upper and 
lower expanders in spaced relation and the gripping 
members in nongripping position, 

said frangible means being fractured when the pressure 
actuated means is operated by the application of 
pressure fluid thereto. 

10. A well tool as set forth in claim 7, together with 
an upper annular sealing element supported upon the 

upper expander and having its upper end engaged by 
an abutment secured to the release mandrel, 

and a lower annular sealing element having its upper 
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2 
end engaging the lower expander and its lower end 
engaged by an abutment which is disposed on that 
part of the pressure-actuated means which is secured 
by the lost-motion connection to said lower expander, 

Said Sealing elements being subjected to endwise force 
to deform the same into Sealing position when the 
gripping members are set into pipe-gripping position 
by actuation of the pressure-actuated means. 

11. A well tool as set forth in claim 7, together with 
an upper annular sealing element supported upon the 

upper expander and having its upper end engaged by 
an abutment secured to the release mandrel, 

and a lower annular sealing element having its upper 
end engaging the lower expander and its lower end 
engaged by an abutment which is disposed on that 
part of the pressure-actuated means which is secured 
by the lost-motion connection to said lower expander, 

said sealing elements being subjected to endwise force 
to deform the same into sealing position when the 
gripping members are set into pipe-gripping position 
by actuation of the pressure-actuated means, 

the upper sealing element forming an upwardly facing 
Sealing lip and the lower sealing element forming a 
downwardly facing lip when said elements are de 
formed into sealing position. 

12. A well tool as set forth in claim 7, wherein the lost 
motion connection between the release mandrel and the 
upper expander and the lost-motion connection between 
the lower expander and said one part of the pressure 
actuated means are so located that movement of said ex 
panders in directions expanding the gripping members 
takes up said lost motion to thereafter provide a direct 
connection between the release mandrel and upper expand 
er and also between the lower expander and said part of 
the pressure-actuated means whereby subsequent move 
ment of the release mandrel and pressure-actuated means 
in a direction to retract the gripping members applies a 
direct force to said expanders. 

13. In a well tool adapted to be set in a well pipe in cluding, 
a tubular support, 
an upper abutment means surrounding the support, 
a lower abutment means surrounding the support spaced 
from the upper abunment, 

an upper expander surrounding the support and con 
fined against upper movement on the support by 
said upper abutment, 

a lower expander surrounding the support and confined 
against downward movement on the support by said 
lower abutment, 

pipe gripping means carried by the support between 
the expanders, 

co-acting means on said expanders and said gripping 
means whereby movement of said expanders in one 
direction with respect to each other moves the grip 
ping means into pipe-gripping position and movement 
of said expanders in an opposite direction retracts 
said gripping means from pipe-gripping position, 

pressure-actuated means on the support below the lower 
expander and having two parts movable longitudinal 
ly relative to each other, one part being connected 
With the Support and the other part being connected 
with the lower expander, 

movement of said parts of said pressure-actuated means 
in one direction effecting a relative movement be 
tween the expanders to move the pipe-gripping means 
into gripping position, 

means for conducting a pressure fluid to the parts of 
the pressure-actuated means to urge the gripping 
member into gripping position, 

a releasable connection for releasably connecting one 
of the abutments to the support, actuation of said re 
leasable connection effecting a relative longitudinal 
movement of the Support with respect to said abut 
ment whereby said abutment is moved in a direction 
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away from the other abutment, whereby the ex 
panders confined by the abutments may move in a 
direction to release said gripping members, 

and means for actuating the releasable connection by 
rotation of the support. r. 

14. A well tool as set forth in claim 3, wherein th 
releasable connection is located between the support and 
the upper abutment. 

15. A well tool as set forth in claim 13, wherein the 
releasable connection is located between the support and 
the upper abutment. 

16. In a well tool adapted to be set in a well pipe including, 
a tubular support, 
an anchoring assembly encircling the support and com 

prising an upper expander, a lower expander spaced 
therebelow, and gripping members spaced about and 
co-acting with the expanders, 

movement of the expanders toward each other expand 
ing the gripping members into pipe-gripping position 
and movement of the expanders away from each 
other retracting said gripping members, 

a mandrel connected with the upper expander and sur 
rounding and attached to the support, 

a second mandrel connected with the lower expander 
and slideable on the support, 

preSSure-actuated means on the support below the lower 
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4. 
expander and having two parts movable longitudinal 
ly relative to each other, one part being attached to 
the Support and the second part being attached to 
the second mandrel, 

movement of said parts of said pressure-actuated means 
in one direction effecting relative movement of the 
mandrels and expanders in a direction to urge the 
gripping means into pipe-gripping position, 

means for conducting pressure fluid to the parts of the 
pressure-actuated means to actuate the same and set 
the gripping means, 

a releasing sleeve surrounding the support and having 
connection with the lower mandrel through one of 
the movable parts of the pressure-actuated means, 

and co-acting means on said releasing sleeve and said 
support actuated upon rotation of the support for 
moving the mandrels and expanders in a direction to 
release said gripping means. 
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