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3,318,384 
PRESSURE ACTUATED PACKER AND 

ANCHOR ASSEMBLY 
Cicero C. Brown, 8490 Katy Road, 

Houston, Tex. 77024 
Filed Nov. 23, 1964, Ser. No. 413,002 

14 Claims. (Cl. 166-120) 
This invention relates to new and useful improvements 

in well tools and relates particularly to a retrievable packer 
or anchor apparatus adapted to be set in well casings or 
similar conduits disposed within well bores. 

Prior to the present invention similar apparatus has 
been used in which a well packer anchor has been an 
chored in a well casing by pressure within the tubing 
string and subsequently released for removal from the well 
casing by rotation of the tubing or pipe string to which it 
is attached. The prior devices, although at least partially 
set by the pressure, rely on the weight of the tubing and 
movement necessary to apply such weight for the com 
plete setting of the apparatus. Further, these prior de 
vices when used as a retrievable packer provide an upper 
sealing assembly, a gripping assembly and a lower sealing 
assembly with the gripping assembly positioned between 
the upper and lower sealing assemblies, and do not in 
clude any provision for a bypass around the sealing as 
semblies during the initial stages of release of the device. 
One object of the invention is to provide an improved 

well packer or anchor apparatus capable of being an 
chored in a well pipe, such as a casing, against longitudi 
nal 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 of the present invention is to provide 
a well packer or anchor apparatus adapted to be anchored 
in a well casing against both up and down movement 
which is preferably completely set by pressure within the 
tubing or pipe string to which it is attached and which 
may be subsequently released by rotation of such tubing 
or pipe string. 

Another object of the present invention is to provide a 
well packer or anchor apparatus of the character de 
scribed, in which 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 to the 
apparatus; the construction being such that a positive force 
is applied to the anchoring means during the releasing 
operation to assure release of said assemblies from their 
set and anchored position. 

Another object is to provide a well packer apparatus 
wherein a sealing assembly, which is adapted to Seal in 
a well pipe against pressure in both directions, is posi 
tioned at one end of the device; and an anchoring assen 
bly is positioned in connecting relationship between the 
sealing assembly and the pressure actuated means whereby 
upon actuation of the pressure actuating means, the an 
choring assembly transmits the movement of the pressure 
actuated means to said sealing assembly until Such time 
as said sealing assembly is completely set and thereafter 
a releasable means releases said anchoring assembly 
whereby continued movement of said pressure actuating 
means sets said anchoring assembly into pipe gripping 
position. 
A further object is to provide a well packer or anchor 

apparatus which has means for anchoring it in a well 
against movement in both directions, which is simple 
and compact in construction, which is moved to set posi 
tion by hydraulic pressure, which requires no auxiliary 
hold-down gripping member, which is provided with a 
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pressure actuated mechanical means having relatively low 
friction, which maintains the apparatus in set and anchored 
position whereby the pressure which affects the setting 
may be subsequently relieved and yet the apparatus will 
be maintained in such set and anchored position, and 
which is releasable by rotation of the tubing or other 
strings supporting the apparatus; the component parts of 
the apparatus are provided with a breech-lock connection 
positively preventing rotation between such parts during 
the rotational release of the apparatus from its 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 and whereby a bypass 
is provided around the sealing assembly during initial 
release allowing pressure to bypass during release where 
by the sealing elements may be readily removed to their 
unset position. 
The construction designed to carry out the invention 

will be described hereinafter, together with other features 
thereof. 
The invention will be readily understood from a read 

ing of the following specification and by reference to the 
accompanying drawings forming a part thereof, wherein 
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 

with its packing element in set position and its anchoring 
element in unset position; 
FIGURE 3 is a similar view illustrating the position of 

the parts of the apparatus after it has had its sealing as 
sembly set and a portion of its anchoring assembly set; 
FIGURE 4 is a similar piew illustrating the position 

of the parts of the apparatus in its set and anchored 
position; 
FIGURE 5 is a similar view illustrating the position of 

the parts of the apparatus after it has been released; 
FIGURE 6 is a horizontal cross-sectional view taken 

along lines 6-6 in FIGURE 1; 
FIGURE 7 is a horizontal cross-sectional view similar 

to FIGURE 8 illustrating the relationship of parts in the 
breech-lock assembly before the assembly is locked in 
position; 
FIGURE 8 is a horizontal cross-sectional view taken 

along lines 8-8 of FIGURE 5 illustrating the breech-lock 
assembly in its final locked position; 
FIGURE 9 is a partial cross-sectional view taken along 

lines 9-9 in FIGURE 7; 
FIGURE 10 is another partial cross-sectional view 

similar to FIGURE 9 taken along lines 10-10 in FIG 
URE 8; 
FIGURE 11 is an elevation view of the key element of 

the breech-locking assembly; 
FIGURE 12 is a perspective view of the plug of the 

breech-lock assembly; 
FIGURE 13 is a perspective view of the cage of the 

breech-lock assembly; 
FIGURE 14 is a perspective view of the key used in 

the breech-lock assembly of the present invention; 
FIGURE 15 is a perspective view illustrating the rela 

tive position of the plug within the cage in the breech-lock 
assembly; and 
FIGURE 16 is a perspective view of the completed 

breech-lock assembly with a portion of the cage broken 
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away to better illustrate the relative positions of the com 
ponents. 

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 10 which comprises upper mandrel 10a and lower 
mandrel 10b upon which is mounted sealing assembly A, 
anchoring assembly B and a pressure actuated meansgen 
erally indicated at D. The anchoring assembly. B is lo 
cated between the sealing assembly A and the pressure ac 
tuated means D. Actuation of the pressure actuated 
means D effects the setting of the sealing assembly A into 
sealing position and thereafter effects a setting of the 
anchoring assembly B into set or pipe gripping 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 a well bore. 

O 

Referring specifically to FIGURE.1, the upper mandrel 
10a is coupled by means of the usual coupling collar 11 
to the well tubing string (not shown) whereby said string 
is utilized to lower and raise the apparatus within the well 
casing or pipe P. The mandrel 10a has its lower end in 
ternally threaded with relatively coarse left-hand threads 
12 and which interengage with the complementary threads 
13 formed on the exterior of lower mandrel 10b. Man 
drel 10b extends downwardly through the remainder of the 
device and may be provided at its lower end with a usual 
coupling (not shown) or any other suitable connection to 
the lower portion of the tubing string (not shown). A 
suitable seal, such as O-ring 14, is provided between the 
upper exterior of lower mandrel 10b and the engaging 
interior portion of uppermandrel 10a. 
Upper abutment 15 is positioned in surrounding rela 

tion to the upper portion of mandrel 10a and is held in 
position by the snap rings 16 and 17 which are positioned 
in grooves in the exterior of the mandrel 10a. 
surrounds mandrel 10a in abutting relation to the upper 
abutment 15 and is supported from below by the external 

140 shoulder 19 on the exterior of upper mandrel 10a, As 
shown in FIGURE 1, the sleeve 20 surrounds upper man 
drel 10a and is positioned having its upper end in engage 
ment with the lower exterior surface of the bearing 18 and 
suitably sealed as by O-ring 21. The lower end of sleeve 
20 projects inwardly into engagement with the outer sur 
face of upper mandrel 10a above the lower shoulder 22, 
and such inwardly projecting portion is provided with a 
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plurality of ports 23. It should be noted that sleeve 20 
is positioned in surrounding relationship to the upper man 
drel 10a in space relationship thereto for the reasons as 
hereinafter more fully set forth in the description of the 
release of the apparatus. Sealing assembly A is mounted 
on and encircles the sleeve 20. The plug 24 and the cage 
25 are interengaged in locking position, as hereinafter 
more fully explained, and are secured to the sleeve 20 by . 
the ring 26 which is positioned in a groove on the exterior 
of the sleeve 20. Seal 27 provides a seal between the in 
terior of cage 25 and the exterior of sleeve 20. The lower 
surface 28 of the cage 25 abuts upper seal element 29. 
The sealing assembly A includes the upper seal element 29, 
the lower seal element 30 and the outwardly tapered seal 
follower 31. 
The upper surface 32 on cage 33 abuts the lower sur 

face of lower seal element 30 and is interconnected by 
the breech-lock connection, hereinafter more fully ex 
plained, with upper expander 34. When the components 
of the device are positioned for running, as shown in 
FIGURE 1, cage 33 will be supported by the external 
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shoulder 35 on sleeve 20. Seal 36, such as an O-ring, 
will provide a seal between the interior of cage 33 and 
the exterior surface of sleeve 20. Upper expander 34 is 
provided with a plurality of ports 37 positioned immedi 
ately below the cage 33. 
The snap ring 38 is positioned in a groove on the ex 

terior of sleeve 20 and engages the interior of seal follower 
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member 31 to provide support for the seal follower mem 
ber when the device is in the unset position. 
The anchoring assembly B includes the housing 39, the 

upper expander member 34, the lower expander member 
40 and the gripping elements 41. Plug member 42 is 
secured by the breech-lock arrangement, as hereinafter Set 
forth, to the upper portion of housing 39. Also, plug 
member 42 is releasably secured to upper expander 34 by 
releasable connecting means, such as shear pins 43. Snap 
ring 34a is positioned in a groove on the exterior 
of lower mandrel 10b and, with the members posi 
tioned as shown in FIGURE 1, provides support 
for the upper expander 34. The lower end of the 
housing 39 is releasably attached to lower expander 40 by 
the shear pins 44. In the sectional portion of the figures, 
shear pin 44 is illustrated in dashed lines to clarify its 
connection of lower expander 40 to housing 39. The 
shear pins 44 must be offset from below alignment with 
the gripping elements 41 to properly engage lower expand 
er 40. The extreme lower portion of housing 39 is pro 
vided with an inset 45 receiving the upper end of sleeve 
member 46 which is releasably secured to the housing 39 
by the shear pins 47. The lower end of sleeve 46 is Se 
cured in the ring 48 by plurality of fastening means 49 and 
suitable seal 50 provides a seal between the exterior sur 
face of ring 48 and the interior surface of sleeve 46. The 
ring 48 is secured on the exterior of lower mandrel 16b by 
the lower abutment 51 which is maintained in its position 
by the snap rings 52 and 53 positioned in grooves on the 
exterior of lower mandrel 10b. The seal 54, such as an C 
ring seal, seals between the exterior surface of lower man 
drel. 16b and the interior surface of the ring 48. Snap ring 
55 engages the ring 48 and thereby renders the ring 48 in 
movable with respect to the lower mandfel 19b. 
A plurality of ports 56 are provided in lower mandrel 

10b immediately above the upper surface of the ring 48 
into the pressure chamber 57. Annular piston element 
58 is positioned for movement within sleeve 46, and 
sleeve piston 59 is positioned between lower mandrel 16b 
and annular piston element 58. Both piston element 58 
and sleeve piston 59 are exposed at their lower ends to 
the pressure within pressure chamber 57. The seal 60 is 
provided on the exterior of annular piston 58 to seal 
against the interior of the sleeve 46, and sleeve piston 
59 is provided with the seals 61 and 62 to seal against 
the interior of annular piston 58 and against the exterior 
of lower mandrel 10b, respectively. It should be noted 
that annular piston 58 engages lower expander 40 in 
a breech-lock connection which is hereinafter more fully 
explained. The locking member 63 is positioned in 
mediately above sleeve piston 59 and is provided with an 
exterior upwardly inwardly sloping surface 64 and en 
gaging the inner surface 65 of lower expander 49 and a . 
ribbed or gripping surface on its interior for engagement 
with the exterior of the lower mandre 10b. 
As may be seen from the foregoing, the pressure actu 

ated means D includes the sleeve 46 which is secured to 
the ring 48 forming an annular chamber surrounding 
lower mandrel 10b, in which the annnular piston 58 and 
sleeve piston 59 may be responsive to the pressure in the 
pressure chamber 57. During the running in of the well 
tool in the pipe P, the latching means or shear pins 47, 
44 and 43 will maintain the device as shown in FIGURE 
1 and will prevent movement of the pistons 58 and 59 
responsive to the hydrostatic pressure in the well. With 
the well tool of the present invention positioned as shown 
in FIGURE 1, it will be positioned in the tubing string 
and run into the pipe (casing) P downwardly to the ele 
Vation at which the apparatus is to be set. In this posi 
tion, the gripping elements 41 and the seal elements 29 
and 30 are in retracted position. 
Upon reaching the elevation at which the apparatus 

is to be set, additional pressure is applied to the tubing 
string. This pressure may be applied in any suitable 
manner from the surface. Normally the portion of the 
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tubing string below the device will include some means to 
form a closure which may be closed by dropping and 
landing a setting plug therein, allowing pressure applied 
to the upper portion of the tubing string to be contained 
within the tubing string. The pressure within the tubing 
string will be conducted through the ports 55 into the 
pressure chamber 57. Since the ring 48 is fixedly secured 
to the exterior of the lower mandrel 10b, such pressure 
will tend to move annular piston 58 in sleeve piston 59 
upwardly. It should be noted that sufficient pressure 
must be applied to initially shear the shear pins 47 where 
by the upward movement of the pistons 58 and 59 will 
cause the anchoring assembly B to move upwardly, which 
movement will be transmitted to the sealing assembly A, 
causing the sealing elements 29 and 32 to be moved to 
their extended sealing position as shown in FIGURE 2. 
This upward movement of the anchoring assembly B with 
out relative movement of the components of the anchor 
ing assembly B is possible since the upper expander 34 
and the lower expander 40 are secured by the shear pins 
43 and 44, respectively, to the housing 39. The upward 
movement of the anchoring assembly B will be transmitted 
by upper expander 34 to cage 33 which will effect a set 
ting of the sealing assembly A. Since cage 25 is sta 
tionary, as cage 33 moves upwardly it will compress and 
set the sealing assembly. A between the lower surface 28 
of cage 25 and the upper surface 32 of cage 33. The 
slopes on the sides of follower 31 will cause the sealing 
elements to move outwardly into set position against the 
interior of pipe P. 

Sealing assembly A is constructed so that when it is 
moved to a set position, it will withstand pressures from 
either above or below. For example, assuming a greater 
pressure below sealing assembly A than above, this pres 
sure may bypass sealing element 30, but, because of 
the cup-shape of sealing element 29 when set, will force 
the sealing element 29 into tighter engagement with the 
interior of the pipe P. Also, a greater pressure from 
above will force sealing element 30 into tighter engage 
ment with the interior of the pipe P. The sealing ele 
ments 29 and 30, when set, act as sealing cups to seal 
pressures from above and below the sealing assembly A. 
When the sealing assembly A has been set as shown in 

FIGURE 2, the pressure contained within pressure cham 
ber 57 will still be exerted on the annular piston 58 and 
the sleeve piston 59. In set position, the sealing assembly 
A will provide sufficient resistance to further upward 
movement of anchoring assembly B whereby the shear pin 
43 will be sheared by the force resulting from the pressure 
in chamber 57. The shearing of shear pin 43 will allow 
relative movement of the housing 39 with respect to the 
upper expander 34 and the gripping elements 41, by con 
tact with the exterior sloping surface of the upper ex 
pander 34, will be moved outwardly to the position il 
lustrated in FIGURE 3. During this time the lower ex 
pander 40 is secured against relative movement with re 
spect to the housing 39 and the gripping elements 41 by 
the shear pins 44. When the upward movement of the 
pressure actuated means D is as shown in FIGURE 3, 
further upward movement of the anchoring assembly hous 
ing 39 and the gripping elements 41 will be prevented by 
engagement of the teeth of the gripping elements 41 with 
the interior of pipe P. Thereafter, the force on annular 
piston 58 resulting from the pressure in the pressure cham 
ber 57 will be sufficient to shear the shear pins 44 and to 
move lower expander 40 upwardly under the gripping 
elements 41 to the position as illustrated in FIGURE 4. 
Thereafter, the pressure will cause the sleeve piston 59 
to move upwardly with respect to annular piston 58 to 
urge locking member 63 upwardly under lower expander 
40. Because of the slope of the surface 65 under lower 
expander 40 and the slope of the surface 64 on the ex 
terior of the locking member 63, this upward movement 
will cause the locking member 63 to be wedged in Wardly 
against the exterior of lower mandrel 10b thereby lock 
ing the sealing assembly A and anchoring assembly B in 
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set position as illustrated in FIGURE 4. The teeth on 
the interior of locking member 63 are designed to allow 
upward movement with respect to the lower mandrel 
10b but prevent any downward movement thereof. 

It can be seen that the initial pressure is sufficient to 
create a force shearing the shear pin 47 to initially set 
the sealing assembly A, thereafter, to shear the shear pin 
43 to effect a partial setting of the anchoring assembly 
B with respect to the upper expander 34 and, then, to 
shear the shear pins 44 allowing the lower expander 42 
to complete the movement of the gripping elements 41 
into pipe gripping position, illustrated in FIGURE 4. 
Thus, the action of the pressure actuated means D per 
forms the sequential setting first of the sealing assembly 
A and thereafter the setting of the anchoring assembly B 
by control of the relative strength of the shear pins 47, 
43 and 44 whereby shear pins 47 will initially shear; then 
the shear pins 43 will shear and thereafter the shear pins 
44 will shear allowing the completion of the setting of 
the device. In actual operation the setting will be ac 
complished in one rapid, smooth motion of the pressure 
actuated means D. 

With the completion of the setting action of the anchor 
ing assembly B, the pressure in pressure chamber 57 will 
cause sleeve piston 59 to move upwardly, moving lock 
ing member 63 under lower expander 40 and into locked 
engagement with the exterior of lower mandrel 10b 
whereby lower expander 40 is secured from downward 
movement relative to lower mandrel 10b. With lower 
expander 40 secured, both sealing assembly A and an 
choring assembly B will be maintained in set position 
until positively released. The fluid pressure applied to 
the tubing string to set the device may be released with 
no danger of causing a release of either sealing assembly 
A or anchoring assembly B. Further, the actuation of 
piston sleeve 59 will be readily actuated by the fluid pres 
sure within pressure chamber 57 because of the relatively 
Small friction achieved. This low friction of sleeve pis 
ton 59 results from the thin shape of piston 59. 
When it is desired to release the well tool, it is only 

necessary to rotate the tubing string to the right at the 
surface. This will roate the upper mandrel 10a which 
Will move upwardly with respect to the lower mandrel 
10b because of the threads 12 and 13 forming a connec 
tion therebetween. The lower mandrel 10b will be held 
stationary by the set position of the anchoring assembly 
and therefore will allow the upper mandrel 10a to be 
moved upwardly with respect to lower mandrel 10b. 
This upward movement will initially move only the 
bearing 18 in the upper mandrel in an upwardly direction 
with the sealing assembly. A being maintained in set posi 
tion until the sleeve 20 becomes disengaged from the 
bearing 18. At such time there will be an equalization 
of pressures from above and below the sealing assembly 
A through the annular space between the interior of the 
sleeve 20 and the exterior of the upper mandrel (a and 
outwardly through the ports 23 in the lower portion of 
the sleeve 20 and the ports 37 which extend through the 
upper expander 34. This balancing of pressures across 
sealing assembly. A prevents a differential pressure from 
urging one of the sealing elements 29 or 30 into sealing 
engagement with the interior of pipe P when it is desired 
to unset sealing assembly A. 

With the pressures balanced across the sealing as 
sembly A, a continued upward movement of the upper 
mandrel 10a will cause the engagement of the sleeve 20 
on the shoulder 22 and thereafter move the sleeve 2.0 up 
wardly, allowing a complete relaxation and unsetting of 
the sealing assembly A since upward movement of the 
sleeve 20 will cause plug 24 and cage 25 to move up 
wardly. When the upper seal element 29 has been re 
laxed, the follower 31 will be engaged by the ring 38 to 
move it upwardly with respect to the pipe P allowing the 
lower seal element 30 to relax and retract to the posi 
tion illustrated in FIGURE 5. Continued upward move 
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ment of the mandrel 10a in the sleeve. 20 will cause the 
shoulder 35 on the lower exterior of the sleeve 20 to 
engage the cage 33 and to move upper expander 34 up 
wardly from under the gripping elements 41 to the posi 
tion where a shoulder on the exterior of the upper ex 
pander 34 will engage the plug member 42 thereby stop 
ping continued upward movement of the sleeve 20; and 
upper mandrel 10a. The continued rotation of the tub 
ing string will thereafter cause the lower mandrel 10b 
to move downwardly to the position where the snap ring 
34a on the exterior of lower mandrel 10b will engage 
the locking member 63. Since locking member 63 abuts 
the sleeve piston. 59, piston 59 will be moved downwardly 
into engagement with the inner shoulder 67 of the an 
nular piston 58 whereby annular piston 58 will be moved 
downwardly with respect to the housing 39 and gripping 
elements 41. Because of the connection between the an 
nular piston 58 and the lower expander 40, this move 
ment of piston 58 will move lower expander 40 down 
wardly removing the expander 40 from under the gripping 
elements 41 and releasing the gripping elements 41 from 
their pipe gripping position against the interior of the 
pipe P. 
The plug and cage or breech-lock assembly, herein 

before mentioned as joining component parts of the de 
vice, are more clearly illustrated in FIGURES 7 through 
16. Each of these joints is composed of three members: 
the plug member 67, as illustrated in FIGURE 12; the 
cage member 68, illustrated in FIGURE 13; and the 
key member 69, illustrated in FIGURE 14. The pur 
pose of this assembly is to provide a readily releasable 
connection between two generally cylindrical members 
in which the members are connected to prevent relative 
longitudinal movement and also locked preventing rela 
tive rotational movement of the members with respect 
to each other. 
The plug member 67, as best seen in FIGURE 12, is 
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provided with the spaced projections 70 extending out 
wardly around the lower periphery. Four of the pro 
jections 70 are provided on plug member 67. Projections 
70 : cooperate with the inwardly extending spaced pro 
jections 71 on the cage member 68 whereby the plug 
member 67 may be inserted within the cage member, 68. 
During insertion, the projections 70 will pass through the 
spaces between the projections 71, and the projections 
71 will pass through the spaces between the projections 
70. The interior of the cage 68, is provided with a 
shoulder 72 which prevents the further downward move 
ment of the plug member 67 within the cage member 
68, and also the upper surface of the projections 71 on 
the cage member 68 will engage the shoulder. 13 on the 
plug member 67. The device in inserted position is illus 
trated in FIGURE 7. With the plug member 67 inserted 
into the cage member 68, the plug member 67 is rotated 
to a position where the projections 70 are beneath the 
projections 71, šias shown in FIGURES 9 and 15. In this 
position the recess 74 in the upper portion of the plug 
member 67 will be in registry with a space between the 
projections 71 on the cage member 38, and the key 69 
may be inserted to the position as illustrated in FIG 
URES 8, 10 and 16. The key member 69 is provided 
with an upper central detent portion 75 which engages 
the opening 76 in the plug member 69 to lock the key 
member 69 in position. With key member 69 in position 
the breech-lock connection is completed and relative ro 
tation between the plug member 67 and the cage member. 
68 is prevented. 

Thus, the breech-lock connection of the cage, plug and 
key members provides a connection which will secure two 
members to each other preventing both longitudinal and 
rotational movement of the members which is partic 
ularly advantageous in a device such as the device of the 
present invention, wherein it is desired to rotate the upper 
mandrel 10a, with respect to lower mandrel 10b. In the 
past a threaded connection has been used for similar 
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well tools but such threaded connections may, if right 
hand threads are used for release, unthreaded and could 
prevent the proper release of the device. 
As shown and described, the apparatus is a well packer 

apparatus. HowVer, it may be employed as an anchor 
tool merely by omitting sealing elements 29 and 30 and 
follower 31. When such sealing elements are omitted, 
the upper mandrel 10a may be directly connected or 
made integral with upper expander 34. The operation 
Would be as described with respect to setting gripping 
slips 41 to anchor the device against movement in both 
directions within the well. 
The foregoing disclosure and description of the in 

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

cluding, 
a tubular support comprising an upper mandrel and a 

lower mandrel, 
a releasable connection between said upper mandrel 

and said lower mandrel preventing longitudinal 
movement between said upper and said lower man 
drels, 

an anchoring assembly encircling the support and com 
prising a housing, an upper expander, a lower ex 
pander 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 allowing said gripping members to retract from 
pipe-gripping position, 

an abutment secured to said tubular support, 
pressure-actuated means on said tubular support and 

having two parts movable longitudinally relative to 
each other, one part being attached to said tubular 
Support and the other part being attached to one of 
said expanders, said one part also being releasably 
attached to the anchoring assembly housing, 

said anchoring assembly housing being releasably at 
tached to said upper expander and releasably at 
tached to said lower expander, 

movement of said parts of said pressure-actuated means 
in one direction effecting release of said one part 
from said housing to move said anchoring assembly 
against said abutment and movement of said parts 
in Said one direction thereafter effecting release of 
Said housing from said expanders and effecting a 
relative movement of the expanders in a direction 
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 there 
of in that direction which urges the gripping mem 
bers into pipe-gripping position. 

2. A well tool as set forth in claim 1, wherein rotation 
of Said upper mandrel relative to said lower mandrel 
actuates said releasable connection to move said upper 
mandrel upwardly and said lower mandrel downwardly, 
means on said upper mandrel whereby upward move 
ment of said upper mandrel moves said upper ex 
pander · upwardly from under said gripping mem 
bers, and w 

means on said lower mandrel whereby downward 
movement of said lower mandrel moves said lower 
expander downwardly from under said gripping 
members allowing said gripping members to retract 
from pipe-gripping position. 

3. A well tool as set forth in claim 1, together with 
a sealing assembly comprising an upper sealing ele 
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ment, a lower sealing element and a sealing assembly 
follower, 

said sealing assembly being positioned in surrounding 
relationship to said tubular support between said 
abutment and said anchoring assembly whereby said 
initial movement of said parts of said pressure-actu 
ated means in said one direction urging said anchor 
ing assembly toward said abutment applies endwise 
force to said sealing elements to deform the same 
into sealing position before said gripping members 
have moved into pipe-gripping position. 

4. A well tool as set forth in claim 3 wherein rotation 
of said upper mandrel relative to said lower mandrel 
actuates said releasable connection to open a pressure 
equalizing connection across said sealing assembly, to 
thereafter move said abutment away from said anchor 
ing assembly whereby said sealing assembly is unset and 
to thereafter move said expanders with respect to each 
other from under said gripping members whereby said 
gripping members may retract from pipe-gripping posi 
tion. 

5. A well tool as set forth in claim 1, together with 
a second pressure-actuated means having a part mov 

able relative to said other part of said pressure-actu 
ated means, and 

locking means for locking one of said expanders with 
respect to said tubular support, 

movement of said part of said second pressure-actuated 
means responsive to the pressure fluid conducted to 
said pressure-actuated means whereby said locking 
means locks said one expander with respect to said 
tubular support after said expanders have moved 
said gripping members to pipe-gripping position to 
lock said gripping members in said pipe-gripping 
position. 

6. In a well tool adapted to be set in a well pipe includ 
1 ?ng, 

a tubular support comprising an upper mandrel and a 
lower mandrel, 

a releasable connection between said upper mandrel 
and said lower mandrel preventing longitudinal 
movement between the upper and lower mandrels, 

an anchoring assembly encircling the support and com 
prising a housing, an upper expander, a lower ex 
pander 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 posi 
tion and movement of the expanders away from 
each other allowing said gripping members to retract 
from pipe-gripping position, 

preSSure-actuated means on said lower mandrel below 
said lower expander and having two parts movable 
longitudinally relative to each other, one part being 
attached to said lower mandrel and the second part 
being attached to the lower expander, said one part 
also being releasably attached to the anchoring as 
Sembly housing, 

said anchor assembly housing being releasably attached 
to said upper expander and releasably attached to 
said lower expander, 

an abutment, 
a sealing assembly, 
movement of said parts of said pressure-actuated means 

first releasing the attachment between said one part 
and said anchoring assembly housing whereby said 
anchoring assembly is moved upwardly against said 
Sealing assembly compressing said sealing assembly 
against said abutment outwardly into pipe-sealing 
position, 

further movement of said parts of said.pressure-actuat 
ed means secondly releasing the attachment between 
said upper expander and said anchoring assembly 
housing whereby said gripping members are moved 
coutwardly on said upper expander, 
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further movement of said parts of said pressure-ac 

tuated means thereafter releasing the attachment be 
tween said lower expander and said anchoring as 
sembly housing whereby said lower expander is 
moved under said gripping members, moving said 
gripping members outwardly into pipe-gripping posi 
tion, 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 pipe-gripping position. 

7. A well tool as set forth in claim 6, wherein rotation 
of said upper mandrel relative to said lower mandrel ac 
tuates said releasable connection to move said upper 

15 mandrel upwardly and said lower mandrel downwardly, 
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means on said upper mandrel whereby upward move 
ment of said upper mandrel moves said upper ex 
pander upwardly from under said gripping members, 
and 

means on said lower mandrel whereby downward move 
ment of said lower mandrel moves said lower ex 
pander downwardly from under said gripping mem 
bers allowing said gripping members to retract from 
pipe-gripping position. 

3. A well tool as set forth in claim 6 wherein rotation 
of said upper mandrel relative to said lower mandrel 
actuates said releasable connection to open a pressure 
equalizing connection across said sealing assembly, to 
thereafter move said abutment away from said anchoring 
assembly whereby said sealing assembly is unset and to 
thereafter move said expanders with respect to each other 
from under said gripping members whereby said gripping 
members may retract from pipe-gripping position. 

9. A well tool as set forth in claim 6, together with 
a second pressure-actuated means having a part mov 

able relative to said other part of said pressure-ac 
tuated means, and 

locking means for locking one of said expanders with 
respect to said tubular support, 

movement of said part of said second pressure-actuated 
means responsive to the pressure fluid conducted to 
Said pressure-actuated means whereby said locking 
means locks said one expander with respect to said 
tubular support after said expanders have moved said 
gripping members to pipe-gripping position to lock 
said gripping members in said pipe-gripping position. 

10. In a well tool adapted to be set in a well pipe 
including, 

a tubular support comprising an upper mandrel and a 
lower mandrel, 

a first releasable connection between said upper man 
drel and said lower mandrel preventing longitudinal 
movement between said upper mandrel and said 
lower mandrel, 

an anchoring assembly encircling the support and 
comprising a housing, an upper expander, a lower 
expander spaced therebelow, and gripping members 
Spaced about and co-acting with said 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, 

pressure-actuated means on said tubular support and 
having two parts movable longitudinally relative to 
each other, one part being attached to said support 
and the other part being attached to said anchoring 
assembly, 

a first latching means between said one part and said 
other part, 

a Second latching means between said anchoring as 
sembly housing and one of said expanders, 

said first latching means being releasable by a prede 
termined pressure applied to said pressure-actuated 
means, 

said second latching means being releasable by a pre 
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determined pressure applied to said pressure-actuated 
leans, 

the pressure necessary to release said second latching 
means being greater than the pressure necessary to 
release said first latching means, 

an abutment secured to said tubular support, and 
means 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, 

movement of said parts of said pressure-actuated means 
first releasing said first latching means whereby said 
anchoring assembly is moved against said abutment, 

further movement of said parts of said pressure-ac 
tuated means thereafter releasing said second latch 
ing means whereby said gripping members are moved 
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outwardly on said expanders into pipe-gripping posi 
tion. - 

11. In a well tool adapted to be set in a well pipe in 
a tubular support comprising an upper mandrel and a 

lower mandrel, 
said upper mandrel and said lower mandrel, being 

threadedly connected, ? 
an upper abutment on said upper mandrel, 
a sleeve surrounding said upper mandrel and movable 

including, 

longitudinally with respect to said upper mandrel, 
a fixed abutment on said sleeve, - 
a sealing assembly surrounding said sleeve below said 30 
abutment on said sleeve, 
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a movable abutment on said sleeve below said sealing 
assembly, - 

an anchoring assembly encircling the support below 
said sealing assembly and comprising a housing, an 
upper expander, a lower expander spaced there 
below, and gripping members spaced about and co 
acting with the expanders, 

35 

movement of the expanders toward each other expand 
ing the gripping members into pipe-gripping position 
and movement of the expanders away from each 40 
other allowing said gripping members to retract from pipe-gripping position, 

said movable abutment being secured to said upper. 
expander, : . . . . 

pressure-actuated means on said lower mandrel below 
said anchoring assembly and having two parts mov 
able longitudinally relative to each other, one, part, 
being attached to said lower mandrel and the other 
part being attached to said lower expander, said one 
part also being releasably attached to the anchoring 
assembly housing, - 

said anchoring assembly housing being releasably at 
tached to said upper expander and releasably at 
tached to said lower expander, 

movement of said parts of said pressure-actuated means: 
in one direction effecting release of said one part 
from said housing to move said anchoring assembly 
and said movable abutment upwardly whereby said 
sealing assembly is moved to set position and move 
ment of said parts in said one direction thereafter 
effecting release of said housing from said expanders 
and effecting relative movement of the expanders in 
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a direction to move the upper and lower expanders 
with respect to each other to thereby urge the grip 
ping members into pipe-gripping position, and 

means for conducting a pressure fluid to the parts of 
the pressure-actuated means to move the parts there 
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of in that direction which moves said sealing assem 
bly to set position and urges the gripping members 
into pipe-gripping position. 

12. A well tool as set forth in claim 11, wherein rota 
tion of said upper mandrel relative to said lower man 
drel actuates said threaded connection therebetween to 
move said upper mandrel upwardly and said lower man 
drel downwardly, 
upward movement of said upper mandrel moving said 

sleeve and said upper abutment upwardly until said 
Sealing assembly has moved to unset position and to 
thereafter move said upper expander upwardly from 
under said gripping members, 

'downward movement of said lower mandrel moving 
said lower expander downwardly from under said 
gripping members whereby when both said upper and 
lower expanders are moved from under said gripping 
members, said gripping members may retract from 
pipe-gripping position. 

13. A well tool as set forth in claim 11, wherein rota 
tion of said upper mandrel relative to said lower mandrel 
actuates said threaded connection therebetween to move 
said upper mandrel upwardly and said lower mandrel 
downwardly, 

said sleeve being spaced radially from said upper man- . 
drel whereby initial upward movement of said upper 
mandrel opens the space between said sleeve and said 
upper mandrel to the upper exterior of said device, 

said sleeve being provided with ports in its lower por 
tion whereby when said mandrel initially moves up 
wardly a passageway through the space between said 
sleeve and said upper mandrel is opened and the 
pressure above and below said sealing assembly is 
equalized, - 

further upward movement of said upper mandrel up 
Wardly moving said upper abutment upwardly allow 
ing said sealing assembly to become unset, 

further upward movement of said upper mandrel and 
downward movement of said lower mandrel moving 
said upper and lower expanders away from each 
other whereby said gripping members may retract 
from pipe-gripping position. 

14. A well tool as set forth in claim 10, wherein' rota 
tion of said upper mandrel relative to said lower mandrel 
actuates said first releasable connection to move said up 
per mandrel upwardly and said lower mandrel down 
wardly, - 

means connecting said upper mandrel to said upper 
expander, and 

means connecting said lower mandrel to said lower 
expander whereby movement of said lower mandrel 
downwardly withdraws said lower expander from 
under said gripping members and movement of said 
upper mandrel upwardly withdraws said upper ex 
pander from under said gripping members and there 
by allowing said gripping members to retract from 
pipe-gripping position. 
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