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This invention relates to new and useful improvements 
in well packer assemblies. 
Well packer assemblies capable of holding differential 

pressures from either above or below require the use 
of two anchoring units, one for maintaining the assem 
bly against upward displacement and the other for pre 
venting downward displacement. The setting of the an 
choring units presents no particular problem and sev 
eral types are in general use wherein the anchoring 
units, as well as the packing element of the assembly 
are moved into set and sealing position hydraulically by 
the application of pressure fluid. However, where two 
anchoring units which lock the assembly against move 
ment in either direction are used, the release of the units 
to permit removal of the assembly presents a consider 
able problem. 

Various attempts have been made to provide releas 
able means for this type of well packer assembly and one 
example is illustrated in my co-pending application Serial 
No. 784,503 filed January 2, 1959, now abandoned. In 
such application, release of the assembly from its set 
position is effected by imparting a rotation to the tubing 
string on which the assembly is mounted. This is a 
satisfactory structure and accomplishes the purposes, 
provided that the packer assembly is not at too deep an 
elevation within the well. However, the deeper within 
the well bore that the assembly is located the more diffi 
cult it becomes to manipulate or rotate the tubing string 
in order to release the assembly. Furthermore, since 
release is dependent upon tubing rotation operating a 
threaded connection, rust and corrosion may jam the 
same to make release difficult; also, the well head equip 
ment must be disturbed before such rotation can be im 
parted to said tubing and under some circumstances, it 
may not be desirable to uncouple said well head equip 
ment prior to unsetting of the well packer assembly. 

It is, therefore, one object of this invention to provide 
a well packer assembly having means for locking same 
against movement in either direction within the well 
bore, together with hydraulically-actuated means, for re 
leasing said locking means to permit removal of the 
complete assembly from the well bore. 
Another object is to provide a well packer assembly 

having upper and lower gripping units for locking the 
assembly against movement in either direction within a 
well bore, wherein said gripping elements are moved 
into set or gripping position by a hydraulically-actuated 
means and are retracted into released or non-gripping 
position by additional hydraulically operated. means, 
whereby release of said gripping units is effected with 
out any movement or rotation of the tubing string on 
which the assembly is mounted, without disturbing the 
control head equipment at the well surface. 
An important object of the invention is to provide a 

well packer assembly, of the character described, where 
in the anchoring units are moved into a set or gripping 
position by the application of a suitable pressure and 
are constructed to remain in set position even though 
the pressure, which initially moved said elements to such 
set position is relieved; the assembly also including nor 
mally inactive means which is adapted, by the applica 
tion of pressure in the tubing string upon which the 
packer is mounted, to apply pressure to said anchoring 
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2 
units in a direction effecting release thereof from a grip 
ping position. 
A particular object is to provide a packer assembly 

of the character described in which the packer can be 
both set and released hydraulically without moving the 
???? string which is suspended from the usual tubing 
ead. 
Still another object is to provide a packer assembly 

in which the Support is constructed of telescoping sec 
tions, one of which carries one of the anchoring units 
and its packing element and the other of which carries 
the second anchoring unit and its packing element, to 
gether with hydraulically-actuated means for controlling 
the movement of the sections relative to each other to 
thereby control the release of said assembly. 
The construction designed to carry out the invention 

will be hereinafter described, 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, 
wherein an example of the invention is shown, and where 
13 : 

FIGURE 1 is a view partly in section and partly in 
elevation of a well packer assembly, constructed in ac 
cordance with the invention, and illustrating the various 
parts in the positions they assume during lowering of 
the assembly into the weii bore; 
FIGURE 2 is a similar view showing the packer in 

the fully set and anchored position in the well bore; 
FIGURE 3 is a similar view illustrating the packer 

in a partially unset position with the sealing elements re 
tracted; 
FIGURE 4 is a similar view showing the packer in 

fully retracted position; 
FIGURE 5 is a horizontal cross-sectional view taken 

on line 5-5 of FIGURE 3; 
FIGURE 6 is a horizontal cross-sectional view taken 

on the line 6-6 of FIGURE 1; 
FIGURE 7 is a horizontal cross-sectional view taken 

on line 7-7 of FIGURE 1; and 
FIGURE 8 is a schematic view showing the packer 

in a released position suspended from the well head by 
the tubing string. 

in the drawings the letter T designates the usual well 
tubing which extends downwardly through a well casing 
0 within a well bore W. The improved well tool as 
sembly which is herein shown and described as a well 
packer assembly is generally indicated by the letter P 
(FIG. 8) and is connected at the desired point in the 
tubing string. The tubing string T is suspended from 
the usual tubing head if, which forms part of the surface 
control equipment E and the usual flow control valve 12 
is disposed in the upper end of the tubing string to control 
flow therethrough. 
The packer assembly P is adapted to be lowered into 

proper position within the well casing 10 by means of 
the tubing string T and during such lowering the packer 
is in an unset position. After reaching the desired eleva 
tion within the casing, the control head equipment E is 
properly mounted to close in the upper end of said casing 
and at this time the well is under control. Thereafter, 
the packer assembly P may be moved into set or sealing 
position by the application of a hydraulic pressure through 
the bore of the tubing string T. After the packer as 
sembly is set, flow of well fluids from the producing 
formation below said assembly is upwardly through the 
tubing T. When it is desired to remove the packer as 
sembly P and well tubing T, the packer assembly is 
moved into a released position by the application of a 
fluid pressure through the bore of the tubing T. The 
packer assembly is one which can be set by hydraulic 
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pressure and can be released by hydraulic pressure, where 
by no movement or manipulation of the tubing string T 
is required at any time. This provides the very decided 
advantage of permitting the contro head equipment E 
to remain in place at all times so that the well is com 
pletely under control both during setting or reieasing of 
the assembly. 
The particular construction of the packer assembly is 

illustrated in FIGURES 1 through 7. Referring to FiG 
URE 1, which illustrates the packer assembly in an unset 
position, said assembly includes a main tubular Support 
consisting of an inner tubular mandrel A and an outer 
tubular mandrel B. The inner mandrel A is formed of 
an upper tubular section 3, an intermediate tubular 
section 14 and a lower tubular section 5, which sec 
tions are suitably threaded together; said inner maindrel 
extends substantially throughout the length of the as 
sembly. A coupling 6 is threaded onto the lower end 
of the mandrel and is connected through the usual collar 
17 with that portion of the tubing string T below the 
assembly. 
The outer mandrel B surrounds the inner mandrel. A 

and has a telescoping connection there with. Said outer 
mandrel comprises a lower sleeve portion i8, and an 
upper cylinder portion 19 with the upper end of the 
cylinder connected with an annular head member 28, 
the latter also being coupled to that portion of the tubing 
string which is above the assembly. A seal ring 21 Seals 
the space between the head member 28 and the upper 
tubular section 13 of the inner mandrei A, while a seal 
ing ring 22 seals the space between the lower sleeve 
portion 18 of the outer mandrel B and the intermediate 
tubular section 4 of the inner mandrei A. The bore 
19a of the upper cylinder portion 9 of the outer mandrel 
has a piston 23 movable therein and this piston 23 is 
preferably formed integral with the upper tubular section 
13 of the inner mandrel. Fluid which is preferably a 
liquid may be introduced into the cylinder 19 through 
a suitable back check valve 24; with the parts in the 
position of FIGURE 1 and liquid filling the cylinder 
below the piston, said liquid will lock the inner mandrel 
A against movement with respect to the outer mandrel B. 

For selectively allowing the escape of the liquid from 
the bore of the cylinder 5, the inner mandrel A is 
formed with an escape port 25 which is located just below 
the piston 23. This port is normally closed by a valve 
sleeve 26 which is mounted within the bore of the inner 
mandrel. A to overlie and close said port 25; the valve 
sleeve 26 is maintained in port-closing position by Suit 
able shear pins 27 (FEGURE 5) which provide a releas 
able retaining means. When the shear pins 27 are frac 
tured, the valve sleeve 2.6 may move downwardly to align 
a port 28 in said sleeve with the escape port 25, whereby 
liquid from within the cylinder 9 may escape into the 
bore of the inner mandrel. Shearing of the pins 27 is 
effected by dropping a ball or ciosure 29 (FIGURE 3) 
which seats upon the sleeve, after which the application 
of pressure will effect downward movement of the sleeve 
until it seats against a stop shoulder 36. To assure posi 
tive relative movement between the inner mandrel A and 
the outer mandrel B when liquid is released from the cyl 
inder i9, pressure fluid from the tubing string is directed 
into the area above the piston 23 through an opening 31 
provided in the wali of the upper section 23 of the inner 
mandrei A. As will be explained in detail, the release 
of liquid which locks the inner and outer mandrels against 
movement relative to each other, together with the ap 
plication of pressure to the upper end of piston 23 func 
tions to effect a release of the packer assembly from its 
set position. During lowering and initial setting of the 
packer, the inner and outer mandrels remain in substan 
tially the position shown in FIGURE 1 with the liquid 
within the cylinder 9 locking the mandrels against move 
ment with respect to each other. 
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4 
A lower packing element 32 for sealing with the wall 

of the well pipe à or the Wail of the well bore and a 
lower pipe or well bore anchoring unit 33 are supported 
on the inner mandrel A, while a similar upper packing 
element 32a for sealing with the wall of the well pipe 10 
or the wall of the weii bore and upper pipe or well bore 
anch Cring unit 33a are supported upon the outer mandrel 
B. A piston and cylinder assembly generally indicated 
by the letter C is disposed between the upper and lower 
anchoring units, and when actuated, is adapted to move 
Said Liaits as well as their associated packing elements 
into a set position. With this arrangement, the packing 
elements aid anchoring units are moved into a set posi 
tion by the cylinder and piston assembly C. Release of 
the anchoring units and packing elements is effected by 
release of the liquid from the upper cylinder 9 and the 
application of pressure to the upper end of the release 
piston. 23. 
The lower packing element 32 is supported upon an 

annular base or abutment 34, which is suitably secured 
on the lower portion of the inner mandrel A, said base 
or abutment being disposed immediately above the cou 
pling 16 which is secured to the lower section 5 of the 
inner mandrel. Resting upon the upper end of the annu 
lar packing element 32 is an annular expander 35, which 
encircles the inner mandrei A. An inwardly directed. 
fiange 35b on the expander is adapted to engage an ex 
ternal downwardly facing shoulder 35c. which is formed 
on the external portion of the lower tubular section 5 of . 
tie inner mandrel. The expander 35 is formed with a 
plurality of inclined expander surfaces 35d wihich co-act 
with the inner inclined surfaces of slip members 37 
through the usual dovetail connection (FIGURE 6) to 
control actuation thereof. The slip members 37 and the 
expander 35 comprise the usual type of well-known an 
choring unit. 

Each sip member 37 is suspended by means of a T 
shaped hanger 38 from the lower end of a tubular piston 
39, the latter forming part of the piston and cylinder as 
sembly C. The piston 39 surrounds the outer surface of 
the Section 5 of the inner mandrel A and is sealed 
there with by a suitable sealing ring 40. Upward move 
ment of the tubular piston 359 on section A5 is limited 
by the engagement of an internal shoulder 41 on said 
piston with an external projection 42, which may be 
in the form of a Snap ring, provided on the upper ex 
terior surface of section 5 (FIGURE 1). 

Co-acting with the tubular piston 39 is a cylinder 43, 
which encircles the piston in the manner shown in FG 
URE 1. The upper end of the cylinder is formed with 
an inwardly directed head 44 which is slideable on the 
lower sleeve portion 3 of the outer mandrel B and is suit 
ably sealed therewith by a sealing ring 44a. Downward 
movement of the cylinder, with respect to the outer man 
drel B is limited by the engagement of the under side of 
the cylinder head 44 with an external projection 45, which 
may be in the form of a snap ring, provided on the lower 
external Surface of said outer mandrel. 
The movement of the cylinder 43 with respect to the 

piston 39 is guided and limited by a plurality of inwardly 
directed guide pins 46 which are secured to the lower 
portion of the cylinder and which engage within vertical 
grooves 47 provided in the exterior of the piston 39 (FEG 
URE 7). The cylinder is normally retained in a lowered 
position relative to the piston as shown-in FIGURE 1, by 
means of a plurality of shear pins 48 which function 
as a releasable retaining means. For introducing pres 
sure into the area between the upper end of the tubular 
piston and the cylinder head 44 in order to fracture the 
shear pins 43 and thereafter effect relative movement of 
the parts, a pressure inlet port 49 is formed in the wall of 
the lower portion of the intermediate section 4 of the 
inner mandrel A. 
To permit the application of pressure through the inlet 

port 49 and therefore to the piston and cylinder assem 





3, 
7 

ing unit 33a. Thereafter, continued upward movement 
of the outer mandrel pulls the upper expander 35a from 
between the upper gripping slips 37a to thereby release 
Said upper slips from gripping position. Relative move 
ment of the inner and outer mandrel continues until the 
parts reach the position shown in FIGURE 4 in which 
position the guide pins 46 on the piston 43 have reached 
the upper extremities of the guide grooves 47 in the ex 
terior of the piston. At this time the packing elements 
and the anchoring units are fully released and the entire 
assembly may be removed from the well by raising the 
tubing string T. 
From the foregoing it will be evident that a packer 

assembly is provided which may be efficiently set and 
moved into Sealing and anchoring position by the appli 
cation of pressure through the well tubing string. Also, 
When it is desired to release the anchoring units and to 
return the packing elements to a normal non-sealing 
position, this may also be accomplished by applying pres 
Sure through the tubing string. No motion, either longi 
tudinal or rotational, of the tubing string is necessary so 
that the setting and releasing of the packer assembly may 
be carried out without disturbing the tubing string or 
without disturbing the control head equipment E at the 
surface of the well. The use of a release cylinder and 
piston makes it possible to trap an incompressible liquid 
within the release cylinder to lock the inner and outer 
maindrel against movement until it is desired to release 
the assembly. This provides a simple and efficient means 
for quickly and easily releasing the anchoring units and 
moving the packing elements to their normal non-sealing 
position. 

Since the assembly includes both upper and lower pipe 
or Well bore ancinoring units, it comprises a permanent 
type packer which is held against movement in either 
direction. Any pressure from below the packer assembly 
When the same is in its set position will merely act against 
the lower packing element 32 and will be applied to the 
lower expander to urge the lower anchoring slips 37 into 
tighter anchoring engagement. Similarly, if the pressure 
above the packer is greater, this pressure acts down 
Wardly upon the upper packing element 32a and its 
force is transmitted to the upper expander 35a to urge 
the upper gripping slips 37a into tighter sealing position. 
Although employing two anchoring units which lock the 
assembly against either upward or downward movements, 
it is possible through the release cylinder and piston 
arrangement to readily accomplish retraction of the pack 
ing elements and anchoring units. As above noted, the 
results are accomplished by applying hydraulic pressure 
through the tubing whereby movement of the tubing, 
disturbing of the control head equipment is not required 
to actuate the packer assembly. 
The foregoing disclsoure and description of the inven 

tion 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 
within the scope of the appended claims without depart 
ing from the spirit of the invention. 
What we claim is: 
1. A Well packer assembly for connection in a well 

tubing string within a well bore including, a tubular sup 
port consisting of an inner tubular mandrel and an outer 
tubular mandrel, means connecting the mandrels for 
inited longitudinal movement relative to each other, an 
external abutment on each mandrel, means locking the 
mandrels in a predetermined position relative to each 
other with the abutments spaced from each other, an up 
per packing element and anchoring unit for supporting the 
assembly against downward movement in the well bore 
mounted on one of the mandrels and located adjacent the 
upper abutment, a lower packing element and anchoring 
unit for supporting the assembly against upward move 
ment in the well bore and located adjacent the lower abut 
ment, hydraulically-actuated means on the Support be 

O 

20 

30 

35 

40 

45 

50 

55 

SO 

65 

O 

75 

G5 

8 
tween said upper packing element and anchoring unit and 
said lower packing element and anchoring unit for moving 
the elements and units into set position confined by the 
abutments, and means co-acting with said locking means 
and said mandrels for releasing the locking means to per 
mit Hovement of the mandrels relative to each other to 
thereby move the abutments away from said packing ele 
ments and anchoring units to move the same to an unset 
position. 

2. A Well packer assembly for connection in a well 
tubing string within a well bore including, 

a tubular Support connected in said tubing string, 
Said support consisting of telescoping sections which are 
movable longitudinally with respect to each other, 

an Lipper external abutment on one section, 
a lower external abutment on the other section, 
means for locking the sections against relative move 

ment to lock the abutments in spaced relationship, 
an upper anchoring unit for anchoring the assembly in 

the well bore and an upper packing element for seal 
ing with the well bore mounted on one section of the 
Support adjacent the upper abutment, 

a lower anchoring unit for anchoring the assembly in 
the well bore and a lower packing element for sealing 
with the well bore mounted on the other section of 
the support adjacent the lower abutment, 

a first hydraulically-actuated means carried by the sup 
port and located between said upper anchoring unit 
and packing element and said lower anchoring unit 
and packing element for applying endwise force to 
the anchoring units and packing elements which are 
confined by the abutments, whereby upon operation 
of said hydraulically-actuated means said elements 
are deformed into sealing position and said anchor 
ing units are anchored, 

and a second hydraulically-actuated means forming part 
of said support and co-acting with the locking means 
and the support sections for releasing the locking 
means and for moving the sections of the support 
relative to each other in a direction which moves the 
abutments away from each other, whereby the force 
maintaining the packing elements in sealing position 
and the anchoring units in anchored position is re 
lieved. 

3. A well packer assembly as set forth in claim 2, 
wherein 
the neans for locking the sections of the support against 

relative movement comprises a cylinder on one Sec 
tion and a piston on the other, 

together with means for trapping a liquid between one 
end of the cylinder and the piston to prevent move 
ment of the piston and its section with respect to the 
cylinder and its section. 

4. A well packer assembly as set forth in claim 2, 
wherein 

the means for locking the sections of the Support against 
relative movement comprises a cylinder on one Sec 
tion and a piston on the other, 

together with means for trapping a liquid between one 
end of the cylinder and the piston to prevent move 
ment of the piston and its section with respect to the 
cylinder and its section, 

said second hydraulically-actuated means including a 
valve which normally closes an escape port in the 
cylinder, 

movement of the valve to open position permitting 
escape of the trapped liquid from the cylinder to al 
low movement of the piston within said cylinder with 
resulting relative movement between the sections. 

5. A well packer assembly as set forth in claim 2, 
with means communicating the tubing string with the first 
hydraulically-actuated means, whereby pressure fluid for 
actuating the said first hydraulically-actuated means may 
be conducted thereto through said tubing string. 

6. A well packer assembly as set forth in claim 2, with 
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means communicating the tubing string with the first hy 
draulically-actuated means, whereby pressure fluid for 
actuating said first hydraulically-actuated means may be 
conducted thereto through said tubing string, 

and means communicating the tubing string with said 
Secondi hydraulicaliy-actilated means, 

whereby pressure fuid for actuating said second hy 
draulicaily-actuated means may be conducted thereto 
through the tubing string. 

7. A well packer assembly for connection in a well 
tubing string including, 

a tubular support consisting of an inner tubular mandrel 
and an outer tubular mandrel, 

means connecting the finandrels for limited longitudirial 
rovement relative to each other, 

means normaily locking the mandrels against relative 
movement, 

a jower packing element for sealing with the wail of 
the weii and a lower anchoring unit for anchoring 
the asserably within the well mounted on one of the 
mandireis, 

an abutinent on the inner mandrel engageable With 
said lower packing element limiting the movement 
of said element in one direction on the mandrel, 

an upper packing element for sealing with the wall of 
the well and an upper anchoring unit for anchoring 
the assembly within the well mounted on the other 
of said mandreis, 

an abutment on the gater mandrel engageable with said 
upper packing element for limiting the movement of 
said element in one direction on the mandrel, 

hydraulically-actuated means carried by the mandrels 
and disposed between the upper packing eleinent and 
upper anchoring unit on the one hand and the lower 
packing element and lower anchoring unit on the 
other hand, 

co-acting means on said hydraulically-actuated neans 
and said packing elements and anchoring units op 
erable to move said packing elements toward the 
abutments engaging said elements to thereby set said 
packing elements and anchoring units when said 
means is actuated, 

O 
and hydraulically-actuated means co-acting with the 

locking means and the mandrels for releasing said 
locking means to effect relative movement of the 
mandrels with respect to each other in a direction to 

5 release and unset said packing elements and anchor 
ing units. 

8. A well packer assembly as 
wherein 

the means for normally locking the mandrels against 
relative movement with respect to each other com 
prises a cylinder mounted on one mandrel and a 
piston mounted on the other maindrel, 

together with means for trapping fluid between one end 
of the cylinder and the piston to prevent movement of 
the piston within the cylinder to lock the mandrels 
against movement relative to each other. 

9. A well packer assembly as set forth in claim 7, 
wherein the means for normally locking the mandrels 
against relative movement with respect to each other com 

20 prises a cylinder mounted on one mandrel and a piston 
mounted on the other mandrel, 

together with means for trapping fluid between one end 
of the cylinder and the piston to prevent movement 
of the piston within the cylinder to lock the mandrels 
against movement relative to each other, 

and also wherein the hydraulically-actuated releasing 
means comprises a valve which normally closes an 
escape port in the cylinder, 

movement of the valve to open position permitting es 
cape of the trapped fluid to allow movement of the 
piston within the cylinder and consequent movement 
of one mandrei relative to the other. 

set forth in claim 7, 
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