Sept. 5, 1967 J. C. HOLDEN_ 3,339,637

WELL PACKERS

Filed Oct. 14, 1965 _ 3 Sheets-Sheet 1
HGIB
37 >-_rV \ 3
= 38
§ 26
B g 34
36 |
31
FIG?
|
64
-
| G S
et U 66
y
FIG3
L
80 t/;eo 72
i
§784
7] 8 74
/4./
=1 WA
7 |
P INVENTOR
S | JOHN C. HOLDEN
“é o Brang, Doane, Bewedit:

D ATTORNEYS



Sept. 5, 1967 ' J. C. HOLDEN 3,339,637

WELL PACKERS

Filed Oct. 14, 1965 3 Sheets—Sheet 2
ol o
. HG4
24 ¢
0 | 50 |
w Al 85
— 60
40 |58
v56/.
261 >_—58
| N\ 460
62-1 | [
‘ \ \§L(%54/52
214 R\ Ng
38 L § \1\ 1R 37
NN
\\% : § i /34
4\ V2 A
AN
NN INVENTOR
NN JOHN C. HOLDEN
26 %
™ 'E/_‘\ ik Bun., Loave , Borsdlit,
—~ J/-& i ‘ BY - Avecher o matle

ATTORNEYS



3,339,637

J. C. HOLDEN

Sept. 5, 1967

WELL PACKERS

3 Sheets-Sheet 3

14, 1965

Filed Oct.

2 B g = & S 8% J
s i TV 772 VTN .
NN LR
N m_m_ d(
s | S B
S g 2 g
&

134
13
126
8
0
4
3
06

o
@©
< o

&
Wt

e S e SN AN
»RW\M&Mwmmmwww%&wmm&m&@WWMmwWhEmNQNNNQNNMWMMMMMMHHHHHHHHMWJIIV

ATTORNEYS

000000 0O

\4

1\— {.
(=) i
_

140 ~~

32—t

CRECEIED

FIGS



United States Patent Of

R

3,339,637
Patented Sept. 5, 1967

CC

1

3,339,637
WELL PACKERS -

John C. Holden, Duncan, Okia., assignor to Halliburton
Company, Duncan, Okla., a corporahon of Delaware
Filed Oct. 14, 1965 Ser. No. 496,039
12 Clalms (Cl 166—128)

This invention relates to packers used in well opera-
tions, and more particularly to mechanically set packers.

A conventional packer includes a ring of elastically de-
formable material mounted on a mandrel, with shoes on
the mandrel at opposite ends of the elastic ring. An axial
force is applied mechanically to cause the shoes to move
toward each other, thereby compressing the elastic ring
axially and causing the center portion of the ring to ex-
pand radially outward against the casing. The effective-
ness of the seal between the casing wall and the packer
ring depends upon the magnitude of the axial force exerted
on the packer ring by the shoes. Occasionally, well condi-
tions are such that the mechanical force on the packer ring
is insufficient to maintain a fluid-tight seal between the
packer ring and the casing. If there is an extremely high
differential pressure across the packer ring, after it has
been set, the packer ring may collapse or leakage may
occur between the packer ring and the casing.

Accordingly, it is an object of this invention to provide
a mechanically set packer which resists collapse due to a
fluid pressure differential across the packer ring.

It is a further object of this invention to provide a
mechanically set packer which forms a tight seal against
a casing.

A still further object of this invention is to provide a
mechanically set packer which may be operated easily and
reliably.

These objects are accomphshed in accordance with the
preferred embodiment of the invention by a packer having
a floating packer mandrel on which the packer element or
ring is mounted. The floating packer mandrel is mounted
in telescoping relation on an inner mandrel, with top and
bottom shoes also mounted on the inner mandrel. The
floating packer mandrel has a flange engaging one end of
the cylindrical packer element and one of the packer shoes
engages the opposite end of the packer element. The float-
ing mandrel is in the form of a piston, with one end in
fluid communication with the exterior of the packer below
the packer element and the opposite end of the floating
mandrel in fluid communication with the exterior of the
packer above the packer element.

Conventional slips also are provided above and below

the packer element. By manipulating the inner mandrel #

and applying an axial force, the slips are displaced out-
wardly against the wall of the casing and the shoes dis-
placed longitudinally toward each other. The displacement
of the shoes axially compresses the packer element, caus-
ing the center portion of the packer element to expand
outwardly against the casing. This forms an initial seal
between the packer elemént and the casing. Any fluid pres-
sure differential across the packer element is applied to the
floating packer mandrel, causing the mandrel to be dis-
placed toward one of the packer shoes, thereby further
axially compressing the packer element and forming a
tighter seal against the wall of the casing. Preferdbly, a
plurality of packer elements is provided and one of the
packer elements is more easily deformed than the other,
in order to provide a more effective seal.

This preferred embodiment is illustrated in the accom-
panying drawi‘ngs in which:

FIG. 1A is a cross sectional view of the upper portlon
of the packer of this mventlon, :
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FIG. 1B is a cross sectional view of the lower portion
of the packer,

FIG. 2 is a schematic view of the J-slot in the drag
spring sleeve;

FIG. 3 is a schematic view of the J-slot in the bypass
body;

FIG. 4 is a cross sectional view of the central portion of
the packer showmg the packer elements expanded against
the wall of a casing;

. FIG. 5 is a cross sectional view of a modified form of a
packer of this invention; and

FIG. 6 is a cross sectional view of the central portion
of the modified form of the packer, with the packer ele-
ments expanded against the wall of a casing.

Referring to FIGS. 1A and 1B, the packer of this inven-
tion is secured to the lower end of a tubing string by a
conventional overshot or other suitable device, not shown.
The packer includes a central mandrel 2 which is adapted
to be connected to the tubing string. A junk catcher 4 and
a resilient cup 6 are mounted on a slip control body 8,
which in turn is mounted in telescoping relation on the
mandrel 2. An upper slip retainer 10 is threadedly se-
cured to the lower end of the slip control body 8. The slip
control body 8 has an internal cylindrical recess 12 to ac-
commodate a flange 14 on the mandrel 2. Upon axial
movement of the mandrel through the recess 12, the flange
14 engages an internal shoulder 16 in the upper slip re-
tainer 190.

A plurality of slips 18 are mounted in T-slots 20 in the
upper slip retainer 10. The opposite end of each slip 18
is received in a sloping T-slot 22 formed in an upper me-
chanical slip body 24. An intermediate mandrel 26 is
threadedly secured at its upper end to the mechanical slip
body 24 and at its lower end, the mandrel 26 is threadedly
secured to a bypass body 28. A drag spring sleeve 30 is
mounted over the intermediate mandrel 26 and drag
springs 32 on the sleeve 30 extend outwardly to engage
the interior surface of a casing. A split ring collar 33 is se-
cured to the end of the sleeve 30 for receiving.the lower
end of slips 34, which are mounted in T-slots 36 in the
collar 33. The opposite. end of each slip 34 is received in
a sloping T-slot 37 formed in a lower mechanical slip
body 38.

A floating mandrel 40 is mounted over the intermediate
mandrel 26. The outer surface of the mandrel 26 has a
spline 42 which is received in a corresponding groove in
the floating mandrel 40. The spline 42 prevents the float-
ing mandrel 40 from rotating relative to the intermediate
mandrel 26. A top shoe 44 is threadedly secured at one
end to the intermediate mandrel 26. The opposite end of
the shoe 44 is spaced from the mandrel 26 and the float-
ing mandrel 40 extends into the annular space between the
shoe 44 and the mandrel 26. O-rings 46 on opposite sides
of the mandrel 40 prevent the leakage of fluid around the
mandrel. The central portion of the shoe 44 has a cylin-
drical recess 48 for receiving the end of the mandrel 40
upon longitudinal movement of the mandrel relative to the
shoe 44. A radial port 50 in the shoe 44 provides fluid
communication between the outside of the shoe and the
upper end of the mandrel 40. A bottom shoe 52 is mounted
in sliding relation on the mandrel 26. The shoe 52 has an
internal recess 54 for receiving the end of the mandrel 40
upon longitudinal movement of the shoe relative to the
mandrel 40.

" The floating mandrel 40 has a radial flange 56 and a
pair of cylindrical packer elements 58 and 60 are mount-
ed in the space between the flange 56 and the top and
bottom shoes. The inner packer elements 58 are softer
than the outer packer elements 60. Preferably, the outer
packer elements have a hardness of about 95, while the
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inner packer elements have a hardness of approximately
85 on the durometer scale. The adjacent edges of the
packer elements are slightly tapered, as shown in FIG. 1A
to resist axial displacement of the softer elements 58 when
the elements are expanded against the casing. Normally,
the flange 56 is centered between the top and bottom
shoes. Downward longitudinal displacement of the man-
drel 40 is limited by a shoulder 62 on the end of the
spline 42 which engages the inner end of the correspond-
ing recess in the mandrel 40. Upward movement of the
mandrel 40 is restricted only by engagement of the end
of the mandrel with the upper end of the cylindrical re-
cess 48 in the top shoe 44.

At the lower end of the intermediate mandrel 26, there
is a lug 64 which engages a J-slot 66 in the drag spring
sleeve 30. The shape of the J-slot 66 is shown schemati-
cally in FIG. 2. Below the intermedjate mandrel 26, the
bypass body 28 is threadedly secured to a J-slot body
68. The lower end of the central mandrel 2 is closed by
a threaded cap 70. The cap 70 has a lug 72 which is
spaced from the end of the mandrel 2 and engages ina
J-slot 74 in the J-slot body 68. The J-slot 74 is shown
schematically in FIG. 3. The cap 70 closes the end of the
mandrel 2. The lower end of the J-slot body 68 has an
opening that is sufficiently large to allow the cap 70 to
pass through the opening when the central mandrel 2 is
displaced downwardly relative to the J-slot body 68. The
- J-slot 74, however, limits the extent of axial movement
of mandrel 2.

The central mandrel 2 has a plurality of upper bypass
ports 76 and lower bypass ports 78. The lower bypass
ports communicate with the exterior of the packer
through openings 80 in the bypass body 28, when the
mandrel 2 is in the position shown in FIG. 1. An upper
sealing ring 82 in the slip control body 6 and lower seal
rings 84 in the bypass body 28 prevent the leakage of fluid
into the interior of the mandrel 2 when the mandrel is
displaced downwardly a sufficient distance for the bypass
ports 76 and 78 to be positioned below the respective seal
rings 82 and 84.

In operation, the packer is run in a casing 85 on the
end of a tubing string with its components in the posi-
tions shown in FIG. 1. The upper end of the mandrel 2
is coupled to a tubing string by an overshot or other con-
ventional coupling device. When the desired elevation is
reached, the mandrel 2 is rotated in a right-hand direction
to move the lug 72 into the elongated portion of the J-
slot 74. When the lug 72 is in the straight portion of the
J-slot 74, right-hand rotation is transmitted to the inter-
mediate mandrel 26, and continued right-hand rotation of
the mandrel causes the lug 64 on the intermediate man-
drel 26 to move into the elongated portion of the J-slot
66 in the drag spring sleeve. A downward force is ap-
plied to the mandrel 2 to cause the Ing 72 to move into
the recess in the bottom of the J-slot 74, which then im-
poses a downward force on the intermediate mandrel 26
to cause the lug 64 to move downwardly through the J-
slot 66.

Downward movement of the mandrel 2 relative to the
intermediate mandrel 26 causes the flange 14 to move
through the recess 12 and to engage the shoulder 16 in
the slip retaining sleeve 10. Since the drag springs 32 re-
sist longitudinal displacement of the sleeve 30 relative
to the casing 85, downward movement of the mandrels
2 and 26 relative to the sleeve 30 causes the upper slips
18 to be wedged outwardly against the casing by the
mechanical slip body 24 and the lower slips 34 to be
wedged outwardly against the casing by the lower me-
chanical slip body 38. The teeth on the slips are inclined
in a direction facing away from the packer elements 58
and '60, so that the slips may slide along the casing 85
toward the packer elements, but resist movement longi-
tudinally away from the packer elements. The downward
force on the mandrel 2 causes the packer elements 58 and
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60 to be compressed between the top shoe 44 and the
bottom shoe 52. The floating mandre] flange 56 is clamped
between the packer elements 58, and as the mandrel 26
moves downwardly, the shoulder 62 on the spline 42 is
displaced downwardly relative to the packer mandrel 40,
and the mandrel 40 is free to adjust its position down-
wardly as the packer elements 58 and 60 are axially com-
pressed.

Since the inner packer elements 58 are softer than the
outer packer elements 60, they tend to be deformed to a
greater extent. The hard packer elements 60 resist axial
deformation of the softer elements 58 as a result of fluid
pressure acting on the elements 58. The combination of
separate, soft and hard packer elements thus provides an
effective seal against the wall of the casing.

When the packer elements are expanded against the
wall of the casing 85, as shown in FIG. 4, there is no fluid
communication between the annular space above and be-
low the packer elements, and accordingly, a fluid pres-
sure differential may exist across the packer elements.
Fluid pressure above the packer elements is applied to
one end of the floating mandrel 40 through the ports 50
in the top shoe 44. Fluid pressure from below the packer
elements is applied to the opposite end of the floating
mandrel 40 through the space between the lower end of
the slip body 38 and the outer surface of the mandrel
26, as shown in FIG. 4. The resultant force on the float-
ing mandrel 40, due to the pressure differential acting at
opposite ends of the mandrel 40, causes the mandrel to
be displaced upwardly or downwardly relative to the
intermediate mandrel 26, depending on the direction of
the resultant force. This movement of the mandrel 40
imposes an additional compressive force on one of the
sets of packer elements 58 and 60. Thus, as the pressure
differential across the packer elements increases, the com-
pressive forces tending to maintain the packer elements
expanded against the casing also increase and maintain a
tight seal.

When it is desired to collapse the packer, the tubing
string which is coupled to the mandrel 2 is picked up and
given a left-hand rotation to move the lug 72 into the
elongated portion of the J-slot 74. Upward displacement
of the mandrel 2 causes the upper and lower bypass ports
76 and 78 to move past the seals 82 and 84 until the in-
terior of the mandrel 2 is in communication with the
annular space above and below the packer elements 58
and 60. At the same time, upward movement of the
mandrel 2 causes the ring 14 to engage the upper end of
the cylindrical recess 12, thereby imposing an upward
axial force on the slip control body 10 to draw the slips-
18 away from the casing 85. As soon as the upper slips
are separated from the casing, the packer elements 58
and 60 expand longitudinally to displace the top and bot-
tom shoes 44 and 52 away from each other. Continued
upward movement of the mandrel 26 causes the T-slots
37 to draw the lower slips 34 away from the casing. The
mandrel 2 is then given a left-hand rotation to move the
Ing 64 into the offset portion of the J-slot 66, thereby
locking the intermediate mandrel 26 to the drag spring
sleeve 30. The packer then can be moved through the
casing.

A modified form of the invention is illustrated in FIGS.
5 and 6. The packer includes a hydraulic slip body 86, an
upper mandrel 88 and a lower mandrel 90 which are se-
cured together by screw threads. The slip body 86 has in-
ternal threads at its upper end for securing the packer to
the lower end of a tubing string. The upper slip body 86
has slip inserts 92 which are biased toward a retracted
position by springs 94. The springs 94 are retained. in the
slip body 86 by a pair of retainer bands 96, The slip in-
serts 92 are spaced around the circumference of the slip
body 86 and under each of the slip inserts 92 there is a
shoe 98 and a resilient slip pad 100 which forms an ex-
pandable fluid chamber between the pad 100 and the bot-
tom of the recess in which the shoe 98 is received.
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A tube 102 extends through the slip body 86 and is
secured at its lower end in the upper mandrel 88 to form a
fluid passage 104. A radial port 106 is formed in the
upper mandrel 88 for fluid communication with the pas-
sage 104. Fluid pressure in the passage 104 communicates
with the chamber under the pad 100 by means of radial
ports 108 in the slip body 86.

A drag spring sleeve 110 is mounted on the lower man-
drel 90 and a plurality of drag springs 112 project out-
wardly from the sleeve to engage the casing. A J-slot
114, having substantially the shape shown in FIG. 2, is
provided in the drag spring sleeve 110 and a lug 116 on
the lower mandrel 90 extends into the J-slot 114. A split
ring collar 118 is connected to the upper end of the drag
spring sleeve 110 for retaining one end of each of the
lower slips 120 in T-slots 122. The opposite end of each
slip is mounted in a sloping T-slot 123 formed in a me-
chanical slip body 124.

A packer mandrel 126 is mounted in telescoping rela-
tion on the upper mandrel 88. One end of the packer man-
drel 126 has a radial flange 128 which abuts against the
mechanical slip body 124. A plurality of radial slots 130
in the packer mandrel 126 permit fluid communication
between the packer mandrel 126 and the mechanical slip
body 124. A top shoe 132 having a cylindrical recess 134
is threadedly secured at one end to the upper mandrel 88,
and a ring 136 is formed on the opposite end of the shoe
132. The axial surface of the ring 136 is spaced from
the exterior surface of the upper mandrel 88 to form a
hollow cylinder for receiving the upper end of the packer
mandrel 126. Ports 137 in the shoe communicate with
the interior of the shoe 132. Seal rings 138 prevent the
leakage of fluid around the end of the mandrel 126. As
shown in FIG. 6, there is a spline 139 on the mandrel 88

which is received in a groove in the mandrel 126 for pre- 3

venting rotation of one mandrel relative to the other.

Packer elements 140 and 142 are mounted between the
flange 128 on the packer mandrel and the ring 136 on
the top shoe. The center packer element 142 is softer than
the outer packer element 140. Therefore, the center packer
element 142 is expanded to a greater extent radially than
the harder elements 140. As shown in FIG. 5, the adja-
cent edges of the packer elements 140 and 142 prefer-
ably have a slight taper which tends to confine the center
element 142 and prevent axial extrusion.

In operation, the packer is lowered in a casing 144 on
the end of a tubing string, with its various components
in the positions shown in FIG. 5. At the desired depth,
the tubing string is rotated in a right-hand direction to
cause the lug 116 to move into the elongated portion of
the J-slot 114. The drag springs 112 engage the walls of
the casing 144 and prevent the sleeve 110 from rotating
with the lower mandrel 90. The drag spring sleeve 110
remains stationary and the slips 120 are displaced out-
wardly against the casing by the mechanical slip body
124 as the upper mandrel 88 and the lower mandrel 90
move downwardly relative to the sleeve 110.

When the slips 120 are in engagement with the casing
144, the mechanical slip body 124 is restricted by the slips
120 from moving downwardly. Therefore, further down-
ward movement of the mandrel 88 causes the top shoe 132
to move toward the flange 128 on the packer mandrel,
thereby compressing the packer elements 140 and 142
in an axial direction and causing them to expand radially
outward against the casing. The center packer element 142
is softer than the outer packer elements 140, and accord-
ingly, the center element deforms axially to a greater ex-
tent to form a tight seal against the casing.

The packer mandrel 128 is exposed at its lower end to
the fluid pressure below the packer elements and at its
upper end to the fluid pressure above the packer elements.
Ordinarily, when this form of the packer is used, higher
fluid pressure occurs below the packer elements. The
fluid is applied to the packer mandrel 126 through the
slots 130 between the flange 128 and the mechanical slip
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body 124. The fluid pressure acting on the packer man-
dre] 126 causes the mandrel to be displaced toward the
top shoe 132 and imposes a supplemental axial force tend-
ing to expand the packer elements 140 and 142. The fluid
pressure below the packer elements is also applied through
the port 106 and the passage 104 to the slip pad 100 of
each slip assembly to expand the upper slips 92. The pack-
er in its set condition is shown in FIG. 6.

The packer may be collapsed by relieving the pres-
sure below the packer elements 140 and 142 by any
suitable means, such as by conventional relief ports.
When the pressure below the packer elements is reduced,
the upper slips 92 are retracted by the springs 94 and
picking up the weight of the tubing string permits the
packer elements to expand axially and return to the posi-
tion shown in FIG. 5. A shoulder 144 on the upper man-
drel 88 engages the lower end of the mechanical slip body
124 for displacing the body upwardly and retracting the
slips 120. When the slips have been retracted, a left-hand
rotation is imparted to the lower mandrel 90 to move
the lug 116 into the short portion of the J-slot 114. The
packer components are then in the position shown in
FIG. 5, and the packer may be moved through the casing.

The packer of this invention utilizes mechanical means
for expanding the packer elements and, in addition, im-
poses an auxiliary force in response to fluid pressure in
the well for expanding the packer elements and maintain-
ing a tight seal against the casing. In certain installations,
it is not possible to impose sufficient mechanical force on
the packer elements to withstand the high fluid pressure
differentials acting on the packer elements. The packers
of this invention take advantage of this pressure differen-
tial to apply an additional axial force to the packer ele-
ments, thereby more effectively resisting the collapse of
the packer elements. ‘

Furthermore, by providing packer elements having dif-
ferent hardnesses, the softer packer element is deformed
to a greater extent, while the harder packer elements re-
sist a tendency for the softer elements to be displaced by
high pressure differentials.

While this invention has been illustrated and described
in several embodiments, it is recognized that various
changes may be made therein without departing from the
invention as set forth in the claims.

I claim:

1. Packer apparatus comprising:

(a) a first mandrel;

(b) a packer mandrel mounted in telescoping relation
over said first mandrel, said packer mandrel being
movable longitudinally relative to said first mandrel;

(¢) a deformable packer element, said element being
in the form of a ring and being mounted on the ex-
terior of said packer mandrel;

(d) means forming shoes at opposite ends of said
packer element, said packer mandrel having a flange
engaging said packer element, piston means on oppo-
site ends of said packer mandrel, one of said piston
means being exposed to fluid pressure at one end of
said packer element and the other of said piston
means being exposed to fluid pressure at the oppo-
site end of said packer element;

(e) means for selectively anchoring one of said shoe
forming means against a casing upon axial movement
of said first mandrel, and means for moving the other
of said shoe forming means toward said one shoe
forming means to expand said packer element;

(f) said packer element including a plurality of sub-
elements, one of said sub-elements being substantially
softer than other sub-elements, whereby an effective
casing seal may be formed.

2. Packer apparatus according to claim 1 including:
means for restricting rotation of said packer mandrel rela-
tive to said first mandrel.

3. Packer apparatus according to claim 1 wherein said
anchoring means includes a plurality of slips, said slips
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being positioned below said packer element and having
teeth projecting away from said packer element, and cam
means on said first mandrel, said cam means urging said
slips outwardly against the casing upon downward move-
ment of said first mandrel, whereby the packer element
may be expanded by movement of the mandrel and said
packer mandrel imposes an auxiliary force on the packer
element in response to a pressure differential across said
packer element.

4. Tn packer apparatus, a mandrel, a pair of shoes
mounted for axial movement on said mandrel, a plurality
of packer rings on said mandrel between said shoes, said
rings being in substantially end to end abutting relation,
one of said rings being substantially softer than other of
said rings, whereby an effective casing seal may be formed
upon axial movement of said shoes toward each other.

5. In packer apparatus according to claim 4, said
packer rings having adjacent edges tapered for retaining
said softer ring.

6. Packer apparatus comprising:

(a) a first mandrel;

(b) a packer mandrel mounted in telescoping relation
over said first mandrel, said packer mandrel being
movable longitudinally relative to said first mandrel;

(c) a deformable packer element, said element being
mounted on the exterior of said packer mandrel;

(d) means forming shoes at opposite ends of said
packer element, said packer element including a plu-
rality of rings arranged in end to end abutting rela-
tion, said packer mandrel having a flange extending
between said rings, piston means on opposite ends of
said packer mandrel, one of said piston means being
exposed to fluid pressure at one end of said packer
clement and the other of said piston means being
exposed to fiuid pressure at the other end of said
packer element;

(e) means for selectively anchoring one of said shoe
forming means against a casing upon axial movement
of said first mandrel, and means for moving the
other of said shoe forming means toward said one
shoe means to expand said packer element, whereby
the packer mandrel flange compresses said rings in
response to fluid pressure on said piston means.

7. Packer apparatus according to claim 6 wherein a
plurality of said packer rings are disposed on opposite
sides of said packer mandrel flange, at least one of said
packer rings on each side of said flange being substantially
softer than other rings on the same side of the flange.
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'8. Packer apparatus according to claim 1 including
means for selectively bypassing fluid around said packer
element when it is expanded.

9. Packer apparatus according to claim 6, wherein said
selective anchoring and moving means includes:

(a) a second mandrel mounted in said first mandrel in
telescoping relation, said second mandrel having ports
therein above and below said packer element, means
on said first mandrel for closing said ports upon
downward axial movement of said second mandrel,
first J-slot means controlling relative axial movement
between said first mandrel and said second mandrel,

(b) said anchoring means including slips on said first
mandrel below said packer element, slips on said sec-
ond mandrel above said packer element, and second
J-slot means controlling movement of said first and
second mandrels relative to said lower slips, said slips
having teeth facing away from said packer element
for gripping said casing to resist collapse of said
packer element.

10. Packer apparatus according to claim 6 wherein the
interior surface of each of said shoes is spaced from the
outer surface of said first mandrel and forming a hollow
annular space for receiving said packer mandrel, seal
means for preventing the leakage for fluid from one end
to the other of said packer mandrel, and a spline on one
of said packer mandrels and said first mandrel and a
groove on the other of said mandrels.

11. Packer apparatus according to claim 1 wherein said
sub-elements are in the form of rings arranged in end to
end abutting relation, with one of said rings being softer
than other of said rings, said softer ring being on the oppo-
site side of said other rings from both of said shoe form-
ing means, whereby said other harder rings are positioned
between said softer ring and said shoe forming means.

12. Packer apparatus according to claim 10 wherein
said packer element has three rings and said softer ring
being the center ring.
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