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1

This invention relates to a well packer, and
more particularly to an improved packer of the
so-called hook wall casing type having a novel
setting mechanism whereby inadvertent unlatch-
ing is reduced to a minimum, and dovetailed slips
designed to be readlly assembled and dis-
assembled.

Although various designs of hook wall casing
packers are known and used in oil field practice,
in substantially all of these packers the setting
mechanism consists of a pin or stud adapted to
move in a J-slot or L-slot and is operated merely
by partial rotation of the mandrel together with
some vertical movement thereof. If is a recog-
nized fact that packers employing such a setting
mechanism are quite susceptible to inadvertent
unlatching during the running and pulling of the
packer.

Other setting mechanisms have been developed
and employed with hook wall casing packers butb
none of them have operated entirely satisfac-
torily for various reasons.

Moreover, in substantially all of these packers
heretofore known the slips are secured on the
packer by means of some type of conmecting link.
Therefore, in assembling the packer it is neces=
sary to attach each of the plurality of slips to a
separate cornecting link by means of a pin or
bolt, or other similar device. It is obvious that

such construction has the definite disadvantage 3

in the time inveolved in assembling and disas«
sembling the slips. ‘

Accordingly, one object of the invention is to
provide an improved hook wall casing na,cker
which obviates the above difficulties.

Arniother object is to provide such a patker hav=

ing & novel setting mechanism whereby prema-
ture setting by inadvertent unlatching is reduced
to a minimum.
" Another object is to provide such a packer hav-
ing dovetailed slips designed to be assembled and
disassembled readily without employment of con-
necting links and pins and by merely moving the
sip retainer ring laterally out of engagement with
the slips which then may be moved longitudinal-
1y out of engagement with the dovetailed surfaces
of the slip cone, the assembling and disassembling
of the slips being possible only when the mandrel
is removed from the packer.

Another object is to provide such a packer in-
c¢luding a novel setting mechanism, the operation
of which requires rotation of the mandrel only in
a right-hand direction.

A further object of the invention is to provide
a novel setting mechanism for such a packer in-
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cluding pairs of cooperating hooks formed at ¢ir-
cumferentially spaced intervals, respectively, on
the sleeve carrying the friction blocks and on the
bottom guide member, and a spring element for
continuously urging such hooks into latched rela=
tionship during running and pulling of the packer
thereby to prevent inadvertent setting of the lat~
ter.

A further object is to provide a novel setting
mechanism for such g packer including pairs of
cooperating hooks formed at circumferentially
spaced intervals, respectively, on the sleeve carry-
ing the friction blocks and on the bottom guide
member, and a spring element associated with
each pair of hooks for continuously urging such
hooks into latched relationship during running
and pulling of the packer.

A still further object is to provide such a packer
having friction blocks formed in a manner such
that surface irregularities on the casing en-
countered during running and pulling operations,
and the flow of fluid in the casing past the fric-
tion blocks, tend to rotate the sleeve carrying the
friction blocks in a direction as fo maintain the
setting mechanism in a latched condition.

A further object is to provide an improved re-
silient packing element including a reinforcing
member for effectively preventing extrusion of
the resilient body member between the casing and
the packer under high pressures and for rigidly
securing the resilient body member fo the re-
tainer ring.

A still further object is to provide a packer in-
cluding novel friction block assembly whereby the
friction blocks and associated springs may be
readily replaced asa unit.

Other objects and features of this invention
will be apparent from the description and draw-
ings which follow.

Broadly, the improved hook wall casing packer,
subject of this invention, includes the usual pack-
ing element, packing element expander attached
to the mandre], dovetailed slips for maintaining
the packing element at a fixed position in the
casing, and a sleeve disposed.about the mandrel
and carrying friction blocks for engaging the cas-
ing wall. In addition, this packer includes g, bot-
tom guide member connected to one end of the
mandrel. The setting mechanism consists of
pairs of cooperating hooks formed at circumfer-
entially spaced intervals on said sleeve and bot-
tom guide member, and a spring element for con-
tinuously urging such hooks into latched rela-
tionship during the running and pulling of the
packer. To further insure that the packer will
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not become set prematurely the ends of each of
the friction blocks are beveled in a manner such
that surface irregularities on the inner wall of
the casing and flow of fluid in the latter tend to
rotate the sleeve carrying the friction blocks in a
direction to maintain the hooks in latched con-
dition both during the running and pulhng of
the packer.

Another novel feature of the packer is in the
design of the dovetailed slips, whereby they may
be readily and easily assembled and disassembled.
Each of the slips is provided with a dependent
L -shaped extension, which extensions are adapt-
ed to engage complementary, arcuate T-shaped
elements formed on g slip retainer ring disposed
about the mandrel by lateral movement of the
retainer ring when the slips are in their expanded
positions and when the mandrel is removed from
the packer. The presence of the mandrel with-
in the packer prevents inadvertent disassembling
of the slips.

The invention may be better understood by
referring to the attached drawings in which—

Figuré 1 is an elevational view, partially in
section, showing the upper portion of a packer
constructed in accordance with the  invention,
with the various elements in their relative posi-
tions prior to setting of the packer.

Figure 2 is an elevational view, partially in
section, of the lower portion of the packer with
the various elements in their relative positions
prior to setting of the packer.

Figure 3 is a cross-sectional view taken along
the line 3—3 of Figure 2.

Figure 4 is a cross-sectional view taken along
the line 4—4 of Figure 2.

Figure 5 is a cross-sectional view taken along
the line 5—5 of Figure 2.

Figure 6 is a cross-sectional view taken along
the line 6—6 of Figure 2.
~ Figure 7 is a cross-sectional view taken along
the line T-—T of Fligure 2.

Figure 8 is a partial development taken along
the line 8—8 of Figure 7.

Figure 9 is an elevational view, partially in
section, showing the upper portion of the packer
of Figures 1 and 2 with the various elements
in their relative positions after setting of the
packer.

Figure 10 is an elevational view, partially in
section, showing the lower portion of the packer
of Figures 1 and 2 with the various elements in
their relative positions after setting of the packer.
. Pigure 11 is a cross-sectional view taken along
the line { {—1 i of Figure 10.

Figure 12 is a plan view showing the reinforc-
ing member of the resilient packing element.

. Pigure 13 is an elevational view showmg the
reinforcing member.

- Figure 14 is an elevational view showing the
slip cone removed from packer and including the
stops - for limiting the upward displacement of
the slip cone.

Referring to the drawings, and in particular
at this time to Figures 1, 2, 9, and 10, a packer
constructed in accordance with this invention is
shown positioned within a well casing generally
denoted by numeral |. The packer - includes
mandrel 2 to one end of which is threaded, as
at 3, or otherwise secured, packing element ex-
pander 4 threaded in turn, as at 5§, fo tubing
string 6 by means of which the packer is lowered
to the desired position in the casing. To the
other end of mandrel 2 bottom guide member T
is threadably connected, by means of right-
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hand threads 8, or other suitable means, such,
for example, as welding, guide member T being
larger than all other parts of the packer to pre-
vent substantially damage to the operating parts
of the packer by restrictions present on the inner
wall of the casing, and having relatively narrow
slots 9 extending longitudinally on the surface
thereof to allow- flow of fluid past the guide mem-
ber as the packer is lowered and raised in the
casing.

- A cylindrical packing element 18 of rubber, or
other suitable resilient material, which element
will be described more fully hereinafter, is con-
nected by rivets Il or screws, or other means,
to retainer ring 12 threaded, as at 13, to slip
cone 14 disposed about mandrel 2, packing ele-
ment {0 and retainer ring 12 preferably being of
substantially the same internal and external di-
ameter. The internal diameter of packing ele-
ment 10 is such as to permit expander 4 upon
movement of mandrel 2 relative to packing ele-
ment {0 to pass thereinto and to force it into
sealing engagement with the casing wall, as de-
scribed below.

Normally, the tapered end of slip cone 14 a,buts
shoulder 15 formed by turning down the upper
portion of mandrel 2, as shown. Formed ex-.
ternally on slip cone {4 is a series of dovetailed
guide surfaces I8 along which slips 17 are

. adapted to ride or move in the usual manner.

Welded or otherwise secured to slip cone 14 at
the lower end of each of the guide surfaces 16
is a stop 18, as shown in Figures 2, 10, and 14,
for engaging a recovery shoulder, such as shoul-
der 19, formed on the associated slip and for
limiting the upward movement of the slip cone.
The slips |17 are provided with the usual teeth 20.

The lower ends of slips {1 terminate in. L~
shaped extensions 21 for engaging complemen-
T-shaped members 22 formed on,
slip retainer ring 23 and for preventing sub-
stantially longitudinal movement of the slips
relative to ring 23. It is readily seen that the
slips are permitted free radial movement infto
and out of engagement with the casing wall un-
der the force of slip cone (4. With mandrel 2
removed from the packer the slips may be as-
sembled and brought into engagement with slip
retainer ring 23, prior to running the packer
in the well, by first longitudinally moving the
slips downwardly into engagement with dove-
tailed guide surfaces 6 and then moving the
slip retainer ring laterally in a manner to bring
the T-shaped members 22 into engagement with

L-shaped extensions 2{. The mandrel is then
inserted in position within the packer. It is to
be understood that the slips cannot be disengaged
without removal of the mandrel from the packer
since the slips are prevented by contact of T-
shaped members 22 with the lower end of the slip
cone from being moved upwardly on guide sur-
faces 16 a distance sufficient to allow disengage=
ment thereof and since the slip retainer ring
is prevented substantially by the mandrel from
being moved laterally to disengage T-shaped
members 22 from the L-shaped extensions of
slips 11. When the packer is being run or pulled
the various elements are in the relative posi-
tions shown in Figures 1 and 2, as above. stated,
and the slips are in a retracted position with
the L-shaped extensions 21 adjacent mandrel
2, as shown in Pigure 3 of the drawings. As the
slips are forced outwardly by slip cone {4 during
the setting operations, in a manner below.de-
seribed, the L-shaped extensions 21 also move
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outwardly, taking the position shown in Figure
11 when the slips are firmly set in the casing wall.
Tt should be pointed out that slip cone i# is
provided with a plurality of circumferentially dis-
posed openings 24, as shown in Figures: 2, 5, and
14, and also with vertically extending grooves 25
(Figure 5) formed in the inner wall thereof to
provide a finid flow path through the packer when
it is being run into or pulled from the well. Each
of the grooves communicates at one of its ends
with one of the openings 24 and at its other end
with the annular space 26 between packing ele-
ment 10 and mandrel 2. It is seen that as the
packer is lowered into the casing fluid present
therein may flow through openings 24 into graoves
25 and thence upwardly into the casing ahove
packing element {0. Obviously, as the paeker is
withdrawn from the well the fluid in the casing
follows the same path past the packer but flow is
in the opposite direction. This fluid flow path

through the packer is blocked by expander 4 when

the packer is set, since, as described hereinafter,
the packer is set by manipulation of mandrel 2
so as to move expander 4 into packing element. 9
causing the latier to be compressed inte sealing
engagement with the casing wall.

A sleeve 27 is disposed -about mandrel 2 below
slip retainer ring 23, the sleeve having formed
therein a series of openings 28 in' which are
mounted friction blacks 29. Referring o Figure
6, each friction block is housed in a channel-
shaped holder 30 which, in turn, fits snugly in
one of the openings in sleeve 27 and which is pro-
vided with shoulders 3{ along the open side to
bear on sleeve 27 and to maintain the holder in
position in the associated opening. Further, each
friction block has formed therein inside sockets
32 in which are located coil springs 33 whose
inner ends bear against holders 38 and normally
hold the outer ends of the friction blocks pro-
jected heyond sleeve 27 for the purpose of holding
the sleeve at a selected place in the casing when
it is desired to set the packer. The friction hlecks
29 have their ends reduced, forming shoulders,
such as shoulders 24 (Figures 2 and 10), which
1imit their outward movement by contact of ‘shoul-
ders 34 with lips 35 of sleeve 21 and coupling 38
threaded, 4s shown, to sleeve 21, the lower end 31
of which overhangs the openings 28. Screws, nol
shown, inserted in suitable holes 38 provided in
friction blocks 29 may be employed for holding
the latter in retracted position during assemhbling
of the packer, which scraws are removed prier to
running the packer in the casing.

Sleeve 27 is rotatably connected to slip retamer
ring 23 through coupling 236 by means of ball
bearmgs such as bearing 38, which ride on hear-

ing races 40 and 41, respectlvely, formed, as shown

in Pigures 2 and 10, on the lower end of slip re-
tainer ring 23 and at the upper end of coupling
36 which terminates in an internal lip 42 to pre-
vent disengagement of ring 23 and coupling 36.
Thus it is.seen -while sleeve 27 is connected to ring
23 the sleeve is free to rotate relative o the ring
"and, consequently, to slips 17 and packing ele-
ment 18. When the packer is assembled, bearings
39 are inserted through a suitable opening.in
coupling 36 which is thereafter closed by means
of plug 43.

It is one purpese of this invention to pxowde a
novel setting mechanism for the packer whereby
premature setting by inadvertent unlatching is
reduced to a minimum. Referring to Figures 2
7, 8, and 10, to this end sleeve 27 is termmated

at its lower -end in preferably three internally T
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formed, downwardly extending hooks &4. It is
to be understood that the number of hooks may
be varied as desired without departing from: the:
scope of this invention. A like number of similar
hooks 45 extending upwardly are formed exteri-
orly on the upper end of bottom guide member
1, each of which is adapted to engage one of the.
hooks 84 to form pairs of cooperating hooks at:
circumferentially spaced intervals-about the lower.
end of the packer. The hooks are arrangedin a
manner such that they may be unlatched merely
by partial right-hand rotation of the mandrel as
sleeve 27 is held against rotation by the force of
friction blocks 29 against the casing wall.

For the purpose of preventing premature un-
latching of the packer there is provided resilient
spring means for continuously urging rotation of
sleeve 217 in g direction so as to keep the cooper-
ating pairs of hooks in latched relationship. In
the preferred embodiment of the invention shown
in the drawings and particularly in Figures 2, 7,
8, and 10, a plurality of leaf springs 46 are em-
ployed to continuously apply force to the hooks
44 in a manner so as to keep the cooperating pairs

- of hooks in latched relationship during the run-.

ning and pulling of the packer in the well, each-
of the leaf springs being affixed at one of its ends
by any suitable means, such, for example, as by-
bolts 41 to one of the hooks 45 on bottom guide:
member T and bearing at its other end, when the
hooks are in latched relationship, against the de-
pending hcok of the mext succeeding pair -of
hooks. The force of springs 46 is sufiicient to
prevent substantially premature setting of the
packer by inadvertent rotation of mandrel 2 when
the packer is being run into.or pulled from the
well, Thus, if mandrel 2 is inadvertently rotated:
while the packer is being run or pulled, leaf
springs 46 will impart corresponding motion to
sleeve 21 against the force of friction blocks 2%
on the casing wall, thereby preventing the un-
latching of hooks 44 and 45. It is to be under-
stood that other means may be provided for im~
parting :such corresponding motion to sleeve 27
to prevent unlatehing of hooks 44 and 45 without
departing from the scope of this invention. In-
terference with the rotation of slips I1-and pack~
ing element 10 about mandrel 2 by surface irregu-
larities on the casing wall, or from any other
cause, has no efiect -on the rotation of sleeve 27
since the latter is rotatably connected to slip re-
tainer ring 23 by means of ball bearings, as above.
described. However, when the packer is held
stationary in the casing right-hand rotation ef
tubing 6 and, therefore, mandrel 2 will result-in
the unlatching of the hooks, notwithstanding the
force of leaf springs 46. Similarly, uniatching of
the packer may be brought-about while it is being
moved at a relatively low rate vertically in the
casing by sufficient right-hand rotation of man-
drel 2.

To further insure against unlatching of the
packer while it is being moved along the casing
and particwlarly by surface irregularities on the
casing wall and flow of fluid past the packer, the
ends of each of the friction blocks 29 are pro~
vided with beveled surfaces, such as surfaces 48
and &9, as-shown in Figures 2 and 10, formed in
a manner such that the force of such surface
irregularities and fuid flow on the friction blocks
29 will tend to rotate sleeve 27 in g direction
as to maintain the packer in latched condition.
Thus it is seen that beveled surfaces 48 formed
at the upper end of each of the friction blocks
29 extend downwardly and to the right whereas
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"
béveled surfaces 49 formed at the lower énd of
each of the friction blocks extend upwardly and
to the right. When the packer is being lowered
into the well surface irregularities on the casing
wall and fluid within the casing act on the lower
ends of the friction blocks and: due to beveled
surfaces 49 tend to rotate the friction blocks
29 and, consequently, sleeve 27 in 4 right-hand
direction, thereby tending to maintain the co-
operating pairs of hooks in latched relationship.
On the other hand, when the packer is pulled
from the well the surface irregularifies and fluid
within the casing act on the upper -ends of the
friction blocks in a manner so as to urge rota-
tion of the friction blocks and, consequently,
sleeve 27 in a right-hand direction, again tend-
ing to maintain the cooperating palrs of hooks in
latched relationship.

" 'The packer, as shown in Figures 9 and 10, is’

identical with that shown in Figures 1 and 2,
with the exception that the various components
are in their relative positions following the set-
tlng of the packer.

Novel packing element 10 consists of a cylln—‘

drical body member 50 of rubber, or other suit-
able resilient material, and reinforcing member
51 for effectively preventing extrusion of the re-
siilent body member between the casing and the
packer under high pressures and for rigidly se-

curing the resilient body member to the retainer

ring. Referring to Figures 12 and 13, reinfore-
ing member 51, which may be stamped from sheet
metal, includes a base 52 having an axial open-
ing for receiving mandrel 2 and a plurality of
upwardly extending fingers 53 preferably of ar-
cuate shape and extending inwardly at their free
ends, each of the fingers being substantially in
contact with adjacent like members when the
packing element is not under compression. The
fingers are provided with longitudinal slots 54
to assist in securing to the reinforcing member
5/ the cylindrical body member 50 which is
molded about fingers 53, the lower end of body
member §0 abutting base 52. Prior fo molding
of the body member abouf fingers 53 it is prefer-
able to secure reinforcing member 51 to retainer
ring 12 by means of rivets disposed in suitable
openings 55 formed in base 52. The reinforc-
ing member effectively prevents extrusion of the
resilient body member under high pressures and
also provides a means for securing the body mem-
ber to the retainer ring 12, thereby preventing
substantially the tearing away of body member
50 as the packeér is moved along the casing. It
is obvious that when the resilient body member
is compressed into sealing engagement with the
casing fingers 53 will move outwardly at their

free ends but will continue to secure the body

member to the retainer ring.

Packing element expander 4 is adapted to pass
into packing element 0 to cause the latter to
be expanded into initial engagement with the
casing wall. Shoulder 56 is formed externally
about expander 4 to bear against the free end
of packing element 10 and under sufficient force
from tubing 6 to compress it into final sealing
engagement with the casing wall.

In operation, after the packer has been as-
sembled, as shown in Figures 1 and 2, it is low-
ered to the desired position within casing 1 by
means of tubing string 6. As the packer moves
downwardly fluid below the packer flows through
openings 24 into grooves 25 and thence passes
upwardly between packing element {0 and man-
drel 2 into the casing above the packer. Surface
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irregularities on the casing wall and fluid within:
the casing act on beveled surfaces 49 to urge:
sleeve 21 to rotate in a direction as to maintain
the hooks in latched relationship. When the

- packer reaches the desired position tubing string

6 is rotated in a right-hand direction causing
corresponding rotation of mandrel 2 thereby to
unlatch hooks 44 and 45. The tubing string is
then lowered an additional amount permitting
slip cone (4 to move downwardly into slips T
setting the latter firmly in the casing wall there-
by preventing movement of packing element 10
and sleeve 27 longitudinally in the casing. Low-
ering of tubing 6 is continued until expander 4
moves into packing element 10 causing the latter
to be compressed into sealing engagement with
the casing wall. When it is desired to remove
the packer it is only necessary to pull tubing 6
whereby expander 4 is withdrawn from packing

. element 10 and slip cone 14 is removed from the

slips by the force of shoulder 15 acting on the
lower end of the slip cone, thereby allowing pack-
ing element 10 and sleeve 27 to move upwardly
with the mandrel when hooks 45 once again are:

- brought into a position to engage hooks 44. Since:

at this time sleeve 27 begins to move upwardly
in the casing the force of leaf springs 4§ is suffi-
cient to cause sleeve 2T to rotate, thereby re-
latching the hooks. As the packer is withdrawn
from the casing surface irregularities and fluid-
contained therein act on beveled surfaces 48 to
urge rotation of sleeve 27 in a direction so as
to maintain the hooks in latched relationship
thereby preventing inadvertent setting of the
packer. ‘

‘While in the foregoing there has been shown
and described fhe preferred embodiment of this
invention, it is to be understood that minor
changes in the details of construction, combina~
tion, and arrangement of parts may be resorted
to without departing from the spirit and scope
of the inivention as clalmed

"Iclaim:

1. A packer for a well including a packing ele-
ment member, an expander member, 3 mandrel
with which is associated one of said members, a
sleeve provided about the mandrel and with which
is associated the other of said members, pairs of

- cooperating hook means provided at circumfer-
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' entially spaced intervals, respectively, on the

mandrel and the sleeve for maintaining the pack-
ing element member and the expander member
in spaced apart relationship and for permitting
the expander member to be brought into contact
with the packing element member to compress
the latter into sealing engagement with the cas-.
ing wall upon rotatable movement of the mandre]
relative to the sleeve, spring means for continu-
ously urging said hook means into latched rela-
tionship during the running and pulling of the
backer, means on the sleeve for frictionally en-
gaging the casing wall, a slip retainer ring dis-
posed about the mandrel and connected to the
sleeve, said ring having formed thereon a series
of T-shaped members, a plurality of slips for en-
gaging the casing wall to prevent longitudinal
movement of the sleeve therein, an L-shaped ex-
tension formed at the end of each of said slips to
engage said T-shaped members thereby prevent-
ing longitudinal movement of said slips relative
to said ring, and bearing means for rotatably con~
necting said ring to the sleeve, said spring means
consisting of a spring element secured to each of
the hook means provided on the mandrel and
bearing against adjacent hook means.
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. 4. A packer for a well including a packing ele-
‘fient member, an expainder member, a mandrel
with whick is associated one of said members, a
- sleeve provided about the mandrel and with which
-is associated the other of said members, pairs of
eooperating hook means provided at ciretumnfer-
‘entially spaced intervals, respectively, on the
mandrel and the sleeve for maintaining the pack-
‘ing.element member and the expahder member
in spaced apart relationship and for permitting
the expander member to be brought into contact
- with the packing element member to compress the
‘latter into sealing engagement with the casing
‘wall upon rotatable movement of the mandrel
relative to the sleeve, spring means for continu-
ously urging said hook means into latched. rela-
‘tionship during the runmning and pulling: of the
-packer, means on the sleeve for frictionally en-
gaging the casing wall, & skip retainer ring dis-
-posed about the mandre! and connected to the
_sleeve, said ring having formed thereon a series
-of T-shaped members, a plurality of slips for en-
:gaging the casing wall to prevenmt longitudinal
mavement of the sleeve therein, an L-shaped €x-
-tension formed at the end of each of said slips to
engage said T-shaped members thereby prevent-
tiig longitudinal movement of said slips relative
to said ring, and bearing means for retatably con-
.pecting said ring to the sleeve, said spring means
- consisting of & spring element secured to each of
the hook nmeans provided on the mandrel and
‘hearing against adjacent hook means, and said
friction engaging means having their ends beveled
in & manner such that surface irregularities-on
.the casing wall encountered by the: packer dur-
ing the running and pulling thereof tend to ro-
tate the sleeve in: a direction as to maintain said

-pairs.of hook means in latched relationship.
3. In-a packer for a well including a packing

‘- element member, an expander member, a mandrel "

with whieh is associated one of said members,
. and a sleeve provided about the mandrel and with
_which is associated the other of said members, &
_setting mechanism ecomprising pairs of eooperat-
ing hook means provided at cireumferentially
‘spaced intervals, respectively, on the mandrel and
the sleeve for maintaining the packing element
member and the expander member in spaced
apart relationship and for permitting the ex-
pander member to be braught infto contact with
the packing element member to combress the lat-
ter into sealing engagement with the casing wall
uponi: retatable movement 6f the mandrel relative
‘to the sleeve, and spring means operatively en-
‘gaging each of the heek means when said pairs
‘of hook means are in latched relationship to urge
:szid hook means to-remain irx Fatehed relationship
‘during running and pulling of the packer.

4 In g packer for a well ineluding a packing
’ element member, an expander member, & mandrel
with which is asseciated one of said meribers,
‘and & sleeve provided abeut the mandrel and with
‘which is associated the other of said members, 2
‘Setting mechanism eomprising pairs of coeperat-

ing hook means provided at cireumferentially -

spaced intervals, respectively, o the mandrel and
the sleeve for maintaining the packing -element
member and the expander member in spaced
-apart relationship and for permitting the ex-
pander member to be brought into contact with
the packing element member to compress the
latter into sealing engagement with the casing
wall upon rotatable movement of the mandrel
relative to the sleeve, and spring means opbera-
tively engaging each of the hook means when
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said pairs of hook means are in Iatched relation-
ship to urge said hook means to rémain inlatched
relationship during running and pulling of the

-packer; said spring means consisting of a:plu-

rality of spring eléements secured to thé hook
means on one of said mandrel and said sleeve
and adapted to bear against the othér hook
means when said pdirs of hook meang are in
latehted relationship. .

5. .In a packer for a well ineluding & packing
element member, an expander nembey, & man-
drel with which iy associated one of said mem-
bers, snd a sleeve previded about tlie marndrel
and with whicihy is associated the other of said
mienibers, a setting mechanism comprising pairs

. of cooperativic hook means provided st éircum-

ferentinlly spaced intervals, respectively, on the
mandzel and the sleeve for maintaining the pack-
iz element member aund the expander niember
in spaced apart refationship and for permitting
the expander member to. be brought into coritact
withh the packing element member to comipress
the latber into sealing engagement with the eas-~
ing wall upon rotstable movemernt of the man-
drel relative to the sleeve, and spring means op-
eratively engaging each of the hook means when
said pairs of hock means are in: latched rela-
tioriship to urge szid hook nreans to remain in
iatched relationship. during runhing and pulling
of the packer, said spring means consisting of . a
spring element secured to each of the hook means
provided on the miandrel and bearing against ad-
jacent hook means on the sleeve when said pairs
of hook means are in latehed relationship:

6. In & packer far a well including @ packing
element member, an expander member, a wian-
drel withr which is associated one of said mern-
hers and a sleeve provided about the mandrel
and with which is: associated the other of said
members, the combination of a slip retainer ring
dispesed. about: the: mandrel and rotatably con-

‘nected to said sleeve, said ring having formed

thereon g series of T-shaped members, a plda-

.rality of slips for engaging the casing wall to pre-
vent longitudinal movemetit of said sleeve. there~

iny, and an L-shaped extension formed at the end

.of eachi of salid slips to engage said T-~shaped

ntembers thereby preverting longitudinal move-
ment of said slips relative to said ring, and fric-

y - tion reducing bearing means interpesed between
 said ring and said sleeve.

7. In a packer for a well ineluding a packing
element member, an expander menber, & mandrel
with which: is assoeiated one of said members, gnd
a sleeve provided about the miandrel and with

-which is associated the other of said members,

a setting mechanism comprising pairs: of coop-
erating hook. means previded at cireumferefrtial-
ly spaced intervals, respectively, on the mandrel
aird the sleeve for maintaining the packing ele-
ment. member anrd the expander in spaced apdrt
relationship: and for permitting the expander
member to be breught into contact with the
packing element member to compress the latter

 into sealing engagement withh the casing wall
-upon: rotatable movement of the mandrel reld-

tive to the sleeve, and means on said sleeve for
frictionally engaging the casing wall, said fric-
ticnally engaging means each having their upper
and lower ends, respectively, inclined from the
horizontal, said upper ends being inclined down-
wardly in the direction opposite to the open sides
of the hook means provided on the sleeve and
sald lower ends being inclined upwardly in the
direction opposite to the open side of the hook
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means provided on the sleeve, whereby surface
irregularities on the casing wall encountered by
the packer during the running and pulling there-
of tend to rotate said sleeve in a direction to
maintain said pairs of hook means in latched
relationship. .

. 8. In a packer for a well including a packing
-element member, an expander member, a man-
drel with which is associated one of said mem-
bers, and a sleeve provided about the mandrel
and with which is associated the other of said
members, a setting mechanism comprising pairs
of cooperating hook means provided at circum-
ferentially spaced intervals, respectively, on the
mandrel and the sleeve for maintaining the pack-
ing element member and the expander in spaced
apart relationship and for permitting the ex-
pander member to be brought into contact with
the packing element member to compress the
latter into sealing engagement with the casing
wall upon rotatable movement of the mandrel
relative to the sleeve, spring means operatively
engaging each of the hook means when said pairs
of hook means are in latched relationship to
urge said hook means to remain in latched rela-
tionship during running and pulling of the pack-
er, and means on said sleeve for frictionally en-
gaging the casing wall, said frictionally engag-
ing means each having their upper and lower

ends, respectively, inclined from the horizontal, 9

:said upper ends being inclined downwardly in the

direction opposite to the open sides of the hook
means provided on the sleeve and said lower
ends being inclined upwardly in the direction op-
posite to the open side of the hook means pro-
vided on the sleeve, whereby surface irregulari-
ties on the casing wall encountered by the packer
‘during the running and pulling thereof tend to
rotate said sleeve in a direction to maintain said
~pairs of hook means in latched relationship:

9. A packer for a well including a packing ele-
ment member, an expander member, a mandrel
with which is associated one of said members,
@ sleeve provided about the mandrel and with
which is associated the other of said members,
pairs-of cooperating hook means provided at eir-
cumferentially spaced intervals, respectively, on
the mandrel and the sleeve for maintaining the
packing element member and the expander mem-
ber in spaced apart relationship and for per-
mitting the expander member to be brought

~into contact with the packing element member
-to compress the latter into sealing engagement
-with the casing wall upon rotatable movement
.of the mandrel relative to the sleeve, spring
means operatively engaging each of the hook
means when said pairs of hook means are in
latched relationship to urge said hook means to
remain in latched relationship during running
and pulling of the packer, a slip retainer ring
" disposed about the mandre]l and rotatably con-
"nected to the sleeve, said ring having formed
thereon a series of T-shaped members, a plu-
rality of slips for engaging the casing wall to
prevent longitudinal movement of the sleeve
therein, and an L-shaped extension formed at
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the end of each of said slips to engage said T-
shaped members thereby preventing longitudinal
movement of said slips relative to said ring.. -

10. A packer for a well including a packing
element member, an expander member, g man- °
drel with which is associated one of said mem-
bers, a sleeve provided about the mandrel and
with which is associated the other of said mem-
bers, pairs of cooperating hook means provided
at circumferentially spaced intervals, respec-~
tively, on the mandre] and the sleeve for main-
taining the packing element member and-the

" expander member in spaced apart relationship
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and for permitting the expander member to: be
brought into contact with the packing element
member to compress the latter into sealing en-
gagement with the casing wall upon rotatable
movement of the mandrel relative to the sleeve,
spring means operatively engaging each of the
hook means when said pairs of hook means are
in latched relationship to urge said hook means
to remain in latched relationship during running

-and pulling of the packer, a slip retainer rihg

disposed - about the mandre] and rotatably con-

‘nected to- the sleeve, said ring having formed

thereon a series of T-shaped members, g plural-

"ity of slips for engaging the casing wall to pre-

vent longitudinal movement of the sleeve there-
in, and an L-shaped extension formed at the
end of each of said slips to engage said T-shaped
members thereby preventing longitudinal move-

.ment of said slips relative to said ring, and

means on said sleeve for frictionally engaging

“the casing wall, said frictionally engaging means

each having their upper and lower ends, re-
spectively, inclined from the horizontal, said
upper ends being inclined downwardly in the di-
rection opposite to the open sides of the hook

"means provided on the sleeve and said lower ends

being inclined upwardly in the direction opposite
to the open side of the hook means provided on
the sleeve, whereby surface irregularities on the
casing wall encountered by the packer during
the running and pulling thereof tend to rotate
said $leeve in a direction to maintain said pairs
of hook means in latched relationship.

JACK C. WEBBER.,
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