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United States Patent Of

2,184,789
Patented Mar. 12, 1957

1CC

2,784,789
WELL PACKER

Herbert C. Otis, Dallas, Tex., assignor, by mesne assign-
ments, to Continenta! Assurance Company, Chicago,
1L, & corporation of linois :

Application December 24, 1951, Serial No. 263,045
14 Claims. (Cl. 166—125)

This invention relates to new and useful improvements
in well packers,

Anchoring and sealing devices for removably support-
ing flow controlling devices, as well as other well de-
vices, in the flow conductor of wells are wusually pro-
vided with expansible packing members which ‘are em-
ployed to seal the space between the mandrel of the
device and the wall of the conductor to prevent passage
of well fluids upwardly around the mandrel. The. pack-
ing members are expanded, after the mandrel has been
anchored in the conductor at a desired level, either by
the upward pressure c¢xerted on the packing member by
the well fluids or by an expanding member which is
movable with respect to a packing sleeve for that pur-
pose. It is particularly desirable that the packing mem-
ber and its expanding member be restrained against
movement with respect to each other when in sealing
position since such movement might cause them to disen-
gage and thus destroy the seal between the mandrel and
the conductor. Such relative movement between the
packing member and the expanding member may be
caused by accidental jarring of the mandrel by other
‘well devices, by vibrations created by the flow. of fluids
up the conductor, by variations in the pressure exerted
;on the packing member and the expanding member by
the well fluids, or other reasons. It is desirable, there-
fore, that means be provided to maintain the:packing
anember and the expanding member against such unde-
sired movement with relation to each other after the
packing member has been expanded to seal the space
between the mandrel of the anchoring device and the
swall of the conductor.

Accordingly, it is one object of the invention to pro-
vide a new and improved device for sealing ‘the annular
space between a well device and the bore wall of the
flow conductor of a well.

It is another object of the invention to provide a new
and improved anchoring and packing assembly for re-
leasably -anchoring and sealing well devices in place in
a well flow conductor.

A further object of the invention is to provide a new
and improved anchoring and packing assembly of the
character described and operating means for positively
operating the same so that each is separatély anchored
and. expanded. ‘

Still anothéer object. of -the ‘invention is to provide a
new and improved. expansible packing or sealing sleeve
assembly. '

It is a further object of the invention to provide a
new and improved expansible packing sleeve and pack-
ing sleeve expanding member assembly: having a means
for holding the packing sleeve and the expanding mem-
ber against undesired movement with relation to-each
other after the packing sleeve has been expanded.

. A particular object of the invention is to provide a
well .device of the character described which is pro-
vided with means for positively anchoring the device in

a well flow conductor against upward displacement there-.
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in, and which is also provided with a packing assembly
and means for positively expanding the packing member
of ‘said. packing assembly into sealing enmgagement. with
the ‘bore wall of the conductor; and more especially
wherein the anchoring means is first positively set, and
the packing member then separately actuated to sealing
position.

A still furtter object of the invention to to provide a
device of the character described wherein the packing
expanding means is movable from packing expanding
position to. non-expanding position separately and inde-
pendently of movement of the anchoring means, and
wherein such movement of the packing expanding means
to non-expanding position may be effected prior to re-
leasing the anchoring means; and it is still another ob-
ject of the invention to provide such a device for use
with .a retrieving tool operable on a flexible line and
wherein the locking or anchoring means and the pack-
ing expanding means are held out of and prevented from
returning to anchored packing expanding position dur-
ing removal.

Briefly stated, the invention comprises a mandrel as-
sembly having a plurality of gripping: members .or slips
mounted on a  mandrel for anchoring the mandrel in
the flow conductor of a well and an expansible packing
sleeve also mounted on the mandrel for sealing the space
between the mandrel and the flow conductor wall after
the mandrel has been anchored in the conductor. An
expanding member movable with respect to the packing
sleeve, is employed to expand said packing sleeve. And,
means is provided to restrain the  expanding member
against movement with respect to the packing sleeve after
the laiter sleeve has been expanded. In one embodi-
ment of the invention, the resiraining means is a flange
integral with the expanding member which imbeds in
the packing sleeve. In another embodiment, both ' the
expanding member and the packing sleeve are provided -
with flanges which interlock after the sleeve is expanded
by the expanding member. In still another embodiment,
the restraining means comprises a detent which releasa-
bly latches or locks the expanding member to the mount-
ing for the packing sleeve after the expanding member
is moved into its packing sleeve expanding position.  An-
other embodiment of the device is provided with lock-
ing means which are arranged to be released upon an up-
ward . non-rotative pull ‘or force applied to the device
after the packing sleeve expanding means has been moved
to non-expanding position. -All forms of the invention
are designed so that the packing slegve may be released
from expanded position separately from actuation of
the locking means for holding the ‘device in place in a
flow conductor; and all forms are likewise so construc-
ted that the locking or anchering means and the pack-
ing expanding means are held in unanchored non-expand-
ing position while the device-is being removed from the
conductor, the mandrel of the device engaging a stop
shoulder on the retrieving tool to prevent the locking
members expanding means and the packing -expanding
means from returning to anchored sealing position while
the retrieving tool is so engaged with the well device.

Additional objects and advantages of the invention will
be readily apparent from the reading of the following
description -of devices comnstructed in accordance with
the invention and reference to the accompanying draw-
ings thereof, wherein:

Figure 1 is an elevaticn. of a mandrel assembly con-
structed 'in accordance with the invention,-and showing
the same suspended in a well tubing by a running tool,

Figure 2 is an enlarged view, partly in elevation and
partly in section, of the upper portion of the mandrel
assembly and running tool of Figure 1,

Figure 3 is a continuation of Figure 2, partly in eleva-
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tion and partly in section, the lower portion of the
mandrel assembly being shown with the packing sleeve
unexpanded.

) Figure 4 is a view similar to Figure 2, partly in cleva-
tion and partly in section, showing the upper pertion of
the mandrel assembly with the locking mechanism in
anchored position.

Figure 5 is a continuation of Figure 4, showing the
lower portion of the mandrel assembly with the pack-
ing sleeve expanded,

Figures 6 through 8 are horizontal cross-sectional
views taken on lines 6—6, 77 and 8—8, respectively, of
Figure 2,

Figure 9 is a horizontal cross-section view taken on
line 9—9 of Figure 3,

. Figu're 10 is a view, partly in elevation and partly
in section, of a portion of a modified form of packing
assembly showing a modified embodiment of the packing
slee\_/e and an expander member in unexpanded position,

F}gure 11 is a view, partly in elevation and partly in
section, of the assembly illustrated in Figure 10, show-
ing the packing sleeve in expanded sealing position,

Fjgure 12 is a view, partly in elevation and partly in
section of a further modification of sealing assembly
showing another form of packing sleeve and cxpander
member in unexpanded position,

Figure 13 is a view, partly in elevation and partly in
section, of the assembly illustrated in Figure 12 showing
the packing sleeve in expanded sealing position,

Figure 14 is a quarter-sectional view similar to Figure
2 showing the mandrel assembly in retrieving position,
supperted by a retrieving tool,

Figure 15 is a quarter-sectional view of a mandrel as-
sembly having a modified form of locking mechanism,
showing the same in running position,

Figure 16 is a view similar to Figure 15, showing the
modified form of the invention in the first part of the
releasing and removing operation with the packing ex-
panding member moved to non-expanding positicn, and

Figure 17 is a view similar to Figure 16, showing the
mandrel assembly engaged by a retrieving tool in fully
released position.

In the drawings, the: numeral 20 designates an elongate
tubular mandrel having an axial bore 21 extending there-
throngh. The outer upper portion of the mandrel is
substantially cylindrical in shape and has a slip support-
ing carrier or sleeve 22 slidably mounted thereon. The
carrier has an enlarged lower portion 23 having an in-
ternal annular groove 24 providing an inwardly directed
annular flange 25 on which the flanged upper ends 26
of the handles 27 of gripping members 28 are supported.
Each of the gripping members has an enlarged slip body
portion 29 which is provided with external serrations or
gripping teeth. The handles of the gripping members
extend through spaced apertures 30 in a retaining flange
31 on the upper end of a frusto-conical expander sleeve
32 which is slidably mounted on the mandrel 26 below
the slip carrier 22. The expander sleeve has an inner
annular recess at its upper end in which is. disposed an
O-ring 33 for sealing off the upper end of the space
between the expander sleeve and the mandrel to prevent
the passage of such foreign matter as sand or. the like
into such annular space.

The upper end of the slip carrier 22 is formed with
an annular flange or retrieving shoulder 34 which has
a close sliding fit within the bore of a cylindrical skirt
or extension 35 of a running tool 36. The running
tool is provided with a cylindrical body sleeve 37 having
elongate slots 38 in the wall thereof and an internal
annular flange 39 intermediate its ends. A piston 40
having an enlarged head 41 is slidable vertically within
the body sleeve 37, downward travel of the piston being
limited by engagement of the head with the annular
flange 39. A prong 42 is threaded at its upper end into
a threaded box 43 formed in the piston and extends
downwardly into the axial bore 21 of the mandrel, and
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4 .
is provided with a plurality of longitudinally and angu-
larly spaced bosses 44 which tightly engage the inner
surface of the mandrel. The bosses being on opposite
sides of the prong and having an overall diameter slightly
greater than the bore of the mandrel, the prong is bent
or sprung between each pair of bosses so that the bosses
engage the bore wall of the mandrel in a tight frictional
grip, and the mandrel is thus supported by the prong.

The skirt or extension 35 of the running tool is de-
tachably secured to the slip supporting carrier 22 by at
least one shear pin 45 which extends through registering
apertures 46 in the flange 34 of the carrier and in the
skirt of the running tool. The manner in which the
gripping members 28 and the expander sleeve 32 coact
to anchor the mandrel in the tubing C will be herein-
after described.

The lower end of the bore of the expander sleeve 32
is enlarged to provide an annular ledge 49 and the re-
duced upper end 50 of a packing supporting ring 51 is
threaded into the lower end of the enlarged bore of the
sleeve. The mandrel 20 has an external annular stop
flange 52 which is movable a limited distance longitudi-
nally between the ledge 49 of the expander sleeve and
the upper end 50 of the supporting ring. The expander
sleeve and packing supporting ring thus are mounted on
and have a limited longitudinal movement on the man-
drel of the well device.

A packing sleeve 53 of fabric reinforced rubber, syn-
thetic rubber, or other suitable deformable sealing ma-
terial, has its upper end fixed within thé enlarged lower
bore of the supporting ring 51 and abutting the internal
annular shoulder or ledge 54 at the upper end of such
enlarged bore and has its lower portion extending below
the supporting ring. A packing expanding member or
sleeve 55 having a reduced cylindrical neck 56 at its
upper end with a frusto-conical or wedge packing ex-
pander surface 57 immediately therebelow, is threaded
onto the lower end of the mandrel. Below the expander
surface, the sleeve is formed with an undercut external
annular flange 59, whose purpose will be described be-
low. Since the expanding member 56 is screwed onto
the lower end of the mandrel 20 and is rigid therswith, it
will be moved with the mandrel.

The expanding member may have a downwardly ex-
tending portion 61 externally threaded to engage the in-
ternally threaded upper portion 62 of a conventional flow
control device F. An enlarged external flange 63 hav-
ing wrench flats 64 thereon is formed centrally of the
expanding member in order to provide a means by which
the member may be manipulated during assembly or
disassembly of the device. The packing supporting ring
51 may also be provided with flat surfaces &5 for this
purpose.

In use, the running tool 36 is frictionally secured to
the mandrel 20 by inserting the prong 42 into the bore
of the meandrel, and the depending skirt 35 is secured
to the slip carrier 22 by the shear pin 45. The running
tool is suspended on a flexible line lowering and jarring
mechanism (not shown) by means of which the running
tool and the mandrel assembly are lowered intc the tub-
ing or flow conductor C. When the device has been
lowered to the desired level in the conductor, the line
is suddenly slackened to permit the running tool 36 and
the gripping members 28 and their supporting carrier 22
to move downwardiy with respect to the expander sleeve
32 and mandrel 28, whereupon the frusto-conical surface
of the expander. sleeve will move the lower enlarged slip
portions 29 of the gripping members outwardly so that
the teeth thereon will contact and grip the inner surface
of the conductor (see Figure 4). When the teeth grip
the conductor, the downward movement of the gripping
members and their supporting carrier is halted, and the
jarring mechanism may be operated to cause a down-
ward jar to be applied to the skirt to shear the pin 45,
whereupon the lower end 66 of the skirt 35 will engage
the upper surface 67 of. the enlarged portion 23 of the
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slip supporting carrier, -Continued downward jarring on
the carrier and slip handles will wedge the gripping teeth
of the slips more firmly betwzen the expander sleeve and
bore wall: of the conductor,  thus tightly. anchoring the
well device in the conductor. During. .this. driving or
jarring. operation, the skirt 35 must not be raised suffi-
ciently to, cause the flange 3% to contact the head 41 .of
the piston 40, since this would cause premature upward
movement of the mandrel 29. . -

After the mandrel assembly has been firmly anchored
in the tubing, the running tool .36 .is lifted so that the
internal flange 39.in the body sleeve engages the lower
surface of the head 41 of the piston 40, and the piston
and the prong 42 are moved upwardly thereby. Since
the bosses 44 of the prong are in tight frictional engage-
ment with the mandrel 20, such upward movement of the
prong lifts the mandrel and the packing expanding mem-
ber. 55 at the lower end .of said mandrel. The cylin-
drical neck 56 and the frusto-conical expander surface 57
of the eéxpanding member 55 may slide upwardly into the
packing sleeve 53 until the packing sleeve is tightly com-
pacted between -the expanding member and the conduc-
tor ‘wall or until the upper end of the neck contacts the
shoulder 54 of the supporting ring 5i. The upward
movement of. the frustoconical expander surface causes
the packing sleeve to expand and tightly press against the
bore wall of the conductor. The external undercut flange
59 below the expanding surface is moved intermediate
the ends of the packing sleeve and imbeds in the pack-
ing. sleeve, as shown in Figure 5. Since the undercut
flange 59 is imbedded in the packing sleeve, downward
movement of the expanding member with respect to the
packing sleeve will be resisted or restrained until a rela-
tively great downward force is exerted on the expanding
member. The packing sleeve is thus expanded and main-
tained firmly in its expanded sealing position. Upward
movement of the mandrel and the packing expanding
‘member caused by the upward force of fluid pressure
from below them. and ‘below the flow control device F
carried by them is. positively limited by the engagement
of the annular flange 52 on the mandre] with the down-
wardly facing ledge 49 in the bore of the slip expander
sleeve' 32 and by the engagement of the upper end of
the neck 56 of the packlng expanding ‘member with. the
internal shoulder 54 in the packing supporting ring.. Thus,
the slips or gripping members 28 and the expander sleeve
32 positively anchor the assembly against upward dis-
placement in the conductor.

Upon a continued upward pull on the running tool,
the prong 42 will slide out of the bore of the mandrel
since it was only frlctlonally held in place in the bore of
the mandrel, and since no. further. upward movement of
the mandrel can occur.

‘When it is desired to remove the mandrel assembly
from the conductor, a retrieving toel P is used, which
is preferably of the type disclosed in the patent to H. C.
Otis, No. 2,508,285, but which may also be of any other
suitable type, such as is shown in Figure 14, which has
a, body 68 carrying a plurality of downwardly extend-
ing fingers 69 having inturned hooks 69z at their lower
ends. The fingers are pivotally mounted on the body at
their upper ends and a spring 68a carried by the body
acts on the upper ends of each finger to swing the lower
hook end inwardly. Thus, the hooks at the lower ends
of the fingers are adapted to engage underneath the annu-
lar retrieving flange 34 of the slip supporting carrier 22,
and a reduced axial body extension 68b is adapted to
engage the upper end of the mandrel 20. - As is shown
in Figure 4, the upper end of the mandrel is located
above the slip supporting carrier when the packing sleeve
is in expanded position, so that the reduced extension
685 of the body of the retrieving tool may engage the
upper end of the mandrel and be employed to deliver
downward blows to said mandrel. The mandrel will thus
be dnven downwardly with respect to the expander sleeve
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32, and the expanding. member. 55 carried thereby will
be moved downwardly therewith to withdraw.the wedge
expander surface from within the packing sleeve. and
permit said sleeve to move to unexpanded non-sealing
position. . Upon continued downward movement of the
mandrel, the external annular flang 52 of the mandrel
engages the annular upper end 50 of the packing support-
ing ring 51, and further blows on the upper end of the
mandrel will cause the expander sleeve 32 to be moved
downwardly, since the packing supporting ring is secured
directly to the expanding sleeve. . When the expander
sleeve is moved downwardly, as shown in Figure 14, the
hooks 69a on the fingers of the retrieving. tool engage
beneath the flange 34 of the slip supporting carrier 22 to’
support the same, and upon continued downward move-

ment of the expander sleeve the gripping members may
move inwardly and lose contact with the conductor wall.
The mandrel assembly-is then no longer anchored in thé
conductor and is supported on the hooks of the fingers
69 of the retrieving tool which are -engaged beneath the
retrieving flange 34 of the slip supporting carrier, the slip
body portion.29 of the gripping members engaging be-
neath the flange 31 at the upper end of the expander sleeve
32 and so supporting the mandrel 28 by means of its ex:
ternal flange 52 which rests on the upper end 50 of the
packing supporting ring carried by the slip expander sleeve.
The body extension on the retrieving tool will limit up-
ward movement of th. mandrel 28 and thus prectude return
of the locking expander sleeve 32 and the packing ex-
panding member 55 to anchoring. sealing position during
removal of the assembly from the conductor.

A modified forin of the packing sleeve and packing ex-
panding member assembly is illustrated in Figures 10
and 11. This form is provided with a supporting ring
151 having a downwardly facing annular undercut shoul-
der 70 below which is disposed the upper inturned annu-
lar flange 71 of a packing sleeve 72. The inturned flange
is held in place by a locking ring 73 screwed onto a
threaded portion of an axial-cylindrical shank 74 depend-
ing from the supporting ring 151." The shank of the
supporting ring is provided with .a pair of vertically spaced
annular recesses 75 and 76 in ‘which a ball detent 77
mounted in a bore in a packing expanding member.78
is.adapted to engage. The detent. is biased toward the
skirt by a spring 79 held in place in the bore.by a set
screw 86 threaded into the outer end of the bore.. When
the expanding member 78 is in the lower position illus-
trated: in Figure 10 with the ball detent engaged in- the
lower annular recess 76, the packing sleeve is in .its un-
expanded position. Upward movement of the expanding
member will cause the ball detent to ride out of the re-
cess 76 2gainst the force of the spring, the packing sleeve
will be expanded by a frusto-conical expander. or wedge
surface 81 on the upper end of the expanding member,
and the ball detent will finally engage in the upper recess
75 of the skirt. The packing sleeve will now be held in
sealing contact with the bore wall of the flow conductor
C. The ball detent will hold the expanding member in
this position until the retrieving tool delivers a downward
blow of relatively great force on. the upper end of the
mandrel 120, to move the expanding member downwardly
with respect to the packing sleeve, in the same manner as
in the form previously described.

Another modified form of the packing sleceve and pack-
ing expanding member assembly is illustrated in Figures
12 and 13. This form is provided with a packing sup-
porting ring 251 having a downwardly facing shoulder
82 and external screw threads 83 at its lower end.. An
elongate packing sleeve 84 has its upper end molded to
or otherwise fixed in the lower portion of the bore of a
reinforcing bushing or sleeve 85 which has its upper end
threaded onto the lower end of the packing supporting
ring 251. The upper end of the packing sleeve abuts
against the shoulder 82 on the supporting ring and the
upper, end of the bore of said packing sleéve slidably en:
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-gages- the exterior wall of the lower end of the mandrel
220. - Spaced below its upper end, the packing sleeve is
formed with an intertial annular sealmg hp 86 whéreby
fluid pressure from below holds the lip in tight sealing
engagement with the mandrel. Below the sealing lip,
the bore of the sleeve extends cylindrically downwardly
and is then tapered downwardly and outwardly to form
an enlarged lower bore 87 which terminates in an inter-
nal afinular flange 88 at the lower end of the sleeve. A
packmg expanding member 89 is threaded onto the lower
end of the mandrel 220 and has a frusto-conical or wedge
packing expanding surface 90 at its upper end which en-
gages the bore of the packing sleeve and expands the same
into sealing engagement with the bore wall of the con-
ductotr C, as shown in Figure 13, when the mandrel and
expandmg member afe nioved upwardly with respect to
the packing sleeve. Below the expanding surface, the
expanding member is formed with an undercut external
aniular ledge or shoulder 91 which enters the enlarged
bore 87 of the packing sieeve and is disposed above the
internal flange 88 of the sleeve when the mandrel and
packing expanding member are moved upwardly to ex-
pand or deform the sléeve to sealing position. The ex-
ternal diameter of the expanding member immediately

above the undercut shoulder 91 is sufficiently great to °

cause the lowér portion of the packing sleeve to initially
engage the bore wall of the conductor, and the shoulder
will engage the internal flange 88 of the sleeve whereby
the expanding member is restrained against downward
iriovement out of the packing sleeve.
of the expanding member and the flange 88 of the pack-
ing sleeve therefore cooperate to maintain the packing
sleeve in its expanded position. Upward movment of
the mandrel 220 and packing expanding member is limited
by ehgagement of an annular flange, similar to the flange
52 of the first form, on the mandrel with a stop shoul-
der similar to the shoulder 49 of the first form. As in
theé other described forms, a strong downward blow must
be delivered to the upper end of the mandrel 220 to move

the shoulder 91 downward past the flange of the pack- 4

ing sléeve, and the wedge surface 20 downwardly from
packing expanding position. However, when the packing
expanding member is so moved dowawardly, the packing
sléeve may retract from sealing position and the well de-
vite miay be readily removed from the conductor in the
same manner as the form first described.

When removing the assembly, in all forms wherein the
packing sleeve is secured to the lower end of the slip ex-
pander sleeve, the packing sleeve will be positively moved
upwardly with respect to the packing expanding member,
or the packing expanding member may be moved down-
wardly with respect to the packing sleeve, so that the
packing sleeve and packing expanding member are posi-
tively -separated to permit the packing sleeve to retract

to non-sealing position, whereby the assembly may be

readily removed from the flow conductor without sticking.

A modified form of lockmg mechanism for the man-
drel assembly is illustrated in Figures 15 through 17,
wherein the gripping elements are expanded by a down-
wardly tapered expander sleeve and are releasable on a
direct upward pull. An elongate tubular mandrel 100
similar to the mandrel 2@ previously described has a slip
supporting carrier sleeve 121 slidably mounted on the
cylindrical portion of the mandrel above an external an-
nular stop flange 122 preferably formed integral with
the mid-portion of the fnandrel. The lower end of the
bore of the slip carrier sleeve 121 is enlarged to provide
a downwardly facing annular ledge 123, and the reduced
upper end 124 of a packing supporting sleeve 125 is
threaded into the lower end of the enlarged bore of the
slip ¢arrier siéeve. The upper portion of the bore of the
packing: supporting sleeve is enlarged to provide an up-
wardly facing annular shoulder 126 at substantially its

mid-portioni, whereby. the mandrel may undergo a limited

mobvernient longitudinally between the dowawardly facing
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ledge 123 of the slip carrier sleeve and the upwardly
facing stop shoulder 126 of the packing supporting sleeve.
The slip carrying sleeve and the packing supporting sleeve
are thus slidably mounted on and have a limited longi-
tudinal movement on the mandrel of the well device.
The lower end of the packing carrying sleeve is provided
with a packing sleeve 84 identical with that illustrated in
Figures 12 and 13 and bearing the same numbers as the
elements there illustrated. Also, the lower end. of the
mandre] is provided with a packing expanding member
89 which is threaded onto the lower end of the mandrel
120 in the same manner as that illustrated in Figures 12
and 13 and functions in the same manner.

The upper end of the slip carrying the sleeve 121 is
provided with a plurality of circumferentially spaced re-
cesses 139 in its exterior surface, and these recesses re-
ceive the lower ends of elongate spring arms 131 which
are held in place in the recesses by screws 132. The
spring armsg extend upwardly above the carrying sléeve
and have slips or gripping members 133 at their upper
end. Each of the gripping members has an enlarged slip
body portion 134 which is provided with external ser-
rated gripping teeth 136 and a tapered rear surface 137.
The handles 130 extend upwardly through spaced aper-
tures 140 in a retaining flange 141 provided on the lower
end of a frusto-conical expander sleeve 142 which is slid-
ably mounted onh the mandrel 120 above the slip carry-
ing sleeve. The gripping members 133 are slidable on
the frusto-conical expanding surface 143 of the expander
member upon downward movement of the expander mem-
ber with respect to the gripping members. The spring
handles 139 are retained in the apertures in the flange
at the lower end of the expander member by a retaining
ring or band 144 which is mounted in an annular groove
formeéd in the periphery of the flange. The spring arms
are provided with wedge surfaces 138 below the serrated
gripping faces, and these wedge surfaces engage the band
144 to positively move the gripping members inwardly to
retracted position, as clearly shown in Figure 17.

The upper end of the expander sleeve is formed with
a reduced cylindrical neck 145 having an external annu-
far 1etr1evmg flange or shoulder 146 at its upper end,
which is similar to the retrieving shoulder 34 of the slip
carrier 22 of the form first described and which served
substantially the same purpose, as will be hereinafter moré
fully explained.

In use, the running tool 36 first described is connected
to the well device of this form in the same manner as
the running tool was connected to the form first described,
the prong extending downwardly through the bore of the
mandrel 120, and the skirt 35 of the running tool being
detachably secured to the retrieving flange 146 at the upper
end of the expander sleeve by at least one shear pin which
extends through corrésponding apertures 46 in the skirt
of the running tool and 148 in the retrieving flange on
the expanding sleeve. ‘The mandrel assembly is ther low-
ered into the well in the manner already described until
it has reached a desired depth in the filow conductor, and
the line is then suddenly slackened to permit the running
tool 3¢ to move the expander sleeve downwardly between
the gripping elements or slips to expand the same into
contact and 01'1ppm(r engagement with the inner surface
of the conductor, in the manner shown in Figure 135.
When the teeth of the slips grip the conducter, downward
movement of the mandrel assembly is halted and the
jarring mechanism may be operated to cause a down-
ward jar to be applied to the skirt of the running tool
to shear the pin connecting the skirt to the retrieving
flange at the upper end of the expander sleeve, where-
upon the lower end 66 of the skirt 35 of the running tool
engages the upwardly facing shoulder 149 at the upper
end of the expander portion of the expander sleeve. Con-
tinued downwaid jarring on the running tool will wedge
the expandef member more tightly bétween the gripping
slips and force the slips into & firmer gripping engage:
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ment with the wall of the conductor to tightly. anchor the
device in'place in the conductor. . After the mandrel has
been firmly anchored in the conductor in the manner just
described, the running tool is lifted so that the internal
flange 39 in the body sleeve cngages the head of the pis-
ton 40 and lifts the prong 42 upwardly. The tight fric-
tional grip of the prong with the bore wall and the man-
drel 100 lifts the mandrel and the packing expanding
member 89 at the lower end of the mandrel. - Such up-
ward movement of the frusto-conical expander member
forces the packing sleeve outwardly into sealing engage-
ment with the wall of the well conductor in the manner
previously described.

When it is desired to remove the mandrel assembly
from the conductor, a retrieving tool P, similar to that
already described and shown in Figure 14, is lowered
into ithe bore of the conductor until the reduced body ex-
tension 68b engages the upper end of the mandrel 106.
As shown in Figure 15, the upper end of the mandrel
is located above the upper end of the slip expander sleeve
142 when the mandrel assembly is locked in place in-the
conductor, so that the reduced extension 85 of the body
of the retrieving tocl may be employed to deliver down-
ward blows to the mandrel. The mandrel will thus be
driven dov vnwurdl/ with respect. to the expander sleeve
and the gripping slips, and the expanding member at the
lower end of the mandrel will be moved downwardly
to withdraw the wedge expander surface from within the
packing sleeve and permit the sleeve to move the unex-
panded non-sealing position. Upon continued downward
movement of the mandrel, the external annular flange 122
on the mandrel engages the upwardly facing shoulder 126
in the packing supporting sleeve and is stopped thereby.
At this position, shown in Figure 16, the hooks on the
lower end. of the fingers of the retrieving tool are dis-
posed beneath the retrieving flange 146 at the upper end
of the expander sleeve, whereupon an upward pull may
be applied to the expander sleeve to move the sleeve up-
wardly and withdraw the frusto conical expander surface
143 from between the gripping slips to the position shown
in Figure 17. In this position. the slips are retracted.
The band 144 encircling the flange at the lower -end: of
the expander sleeve engages the wedge surfaces 138 on
the slip handles to positively draw the slips inwardly from
eripping engagement with the wall of the conductor, The
mandrel may then be moved upwardly out of the well
conductor.

The body extension 685 on the retrieving tool -will
limit upward movenient of the mandrel 160 and thus pre-
clude movement of the mandrel and locking means which
would return the locking means and the packing sleeve:
84 to anchored sealing position during. removal of the
assembly from the conductor.

It will thus be seen that a modified form of the lock-
ing mechanism has been disclosed wherein the anchoring
mechanism may be released, after the packing expanding
member has been moved downwardly from-expanding po-
sition to release the sealing engagement of the packing
sleeve with the conductor.. The gripping elements are re-
leased upon a simple direct upward pull. IR

Obviously, any of the packing auanvements shown in
TFigures 1 through 11 may be employed at the lower end
of the packing carrying sleeve of this form of the inven-
tion as well as that shown in FJgures 15 through 17.

From the foregoing, it will be seen that a new ‘and im:

proved anchoring and sealing assembly has beert’ prov1ded_

having a packing sleeve which can be expanded-in’a well
flow conductor to seal the space between the ‘mandrel
and the conductor wall by upward movement of ‘an-ex-
panding member. Furthermore, the expanding member
and the packing sleeve are plowded with means for hold-
ing the packing sleeve and the expanding member firfly
and positively in packing sleeve expanding position until

a flexible wire line retrieving tool is .employed: to;remove’

the mandrel assembly from the conductor, the complete
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anchoring and sealing: assembly being readily removablé
from within the conductor by means of such retrieving
tool.

Tt will also be seen that tire anchoring and sealing as-
sembly is provided with cperating means .for positively
operating the anchoring means and the sealing means sep-
arately, so that the anchoring means may first be set to
positively anchor the device in place in the conductor
and the sealing member may then be separately positively
actuated to sealing position; and that the device is pro-
vided with means. for restraining the packing member and
its expanding member against undesired movement. to-
ward non-expanding position - after the packing member
has been initially positively moved to expanded position.

It will further be seen that the retrieving .tool used to
remove the mandre! assembly from the bore of the con-
dnctor may be provided with an extension member en-
gageable with the mandrel of the well device to preclude
movement of the mandrel which would return the lock-
ing means and the packing te-locked sealing position dur-
ing removal of the device from the conductor: It will
also be seen that a locking mechanism has been disclosed
which may be removed upon a direct upward pull, after
the packing has been moved to non-expanded non-sealing
position. . In all forms -of the invention, the packing is
moved toexpanded or to non-expanded position separately
and independently of movement-of the anchoring mecha-
nism to expanded gripping or released position.

The foregeing descripticn of ‘the inventicn is explana-
tory ounly, and changes in the ‘details of the constructions
illustrated :may be made. by those skilled in the art, with-
in the scope of the appended claims, without departing
from the spirit of the invention.

What I claim and desire to secure by Letters Patent is:

1. A well device including: an elongate tubular man-
drel; a plurality of spaced gripping members slidably
mounted exteriorly on said mandrel; a tapered expand-
ing sleeve in slidable. engagement with said gripping
members and . slidably mounted on said mandrel for
limited longitudinal movement on said mandrel, said ex-
panding sleeve moving said gripping means outwardly of
said mandrel to expanded position upon downward move-
ment of one of said members with respect to the other;
a tubular. packing expanding member secured to.said
mandrel below said expanding sleeve, -said packing ex-
panding member having a downwardly and outwardly
inclined surface and an annular horizontal shoulder be-
low and-adjacent said tapered portion; and a packing
sleeve: between' said expanding sleeve and said packing
expanding member, said packing sleeve having its lower
end provided with an inwardly extending annular flange,
said packing -expanding member telescoping into said
packing sleeve when said mandrel is moved upwardly
relative to said expanding sieeve after said gripping means
has been moved to expanded position, said tapered .por-
tion expanding said packing sleeve, said inwardly ex-
tending ‘annular flange of said packing sleeve being dis-
posed below the annular shoulder of said expanding
member when sald packing sleeve and said packmg éx-
panding member are in telescoped relation.

2. A well device including: an elongate tubular man-
drel, a plurality of spaced gripping -members slidably
mounted exteriorly on said mandrel; a tapered expanding
sleeve in slidable engagement with said gripping mem-
bers and slidably mounted on said mandrel for limited
longitudinal. movement on said mandrel, said ex pandmg
sleeve moving said gripping members outwardly _toward
gripping position; an expansible packer sleeve secured to
and -extending below said expanding sleeve; a. tubular
packing expanding member secured to said mandrel be-
iow said packer sleeve, said expanding member telescop-
ing into said packer sleeve to expand said sleeve when
said mandrel is moved to an upper position relative to
said expanding sleeye, and a spfing biased detent opera-
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tively- associated with said expanding member for holding
said mandrel in said upper position.

3. A well device including: an elongate tubular man-
drel; a plurality of spaced .gripping means slidably
mounted ‘exteriorly on said mandrel; a tapered expand-
ing sleeve in slidable engagement with said gripping
means and slidably mounted on said mandrel for limited
vertical movement relative to said gripping means for
moving said gripping means outwardly of said mandrel

to gripping position; a packer sleeve having an inwardly ]

turned upper end extending about and engaging said
mandre!l and a lower end extending about and spaced
from said mandrel; a tubular expanding member secured
to said mandrel below said packer sleeve and having a
tapered surface for cngagement in said lower end of said
packer sleeve; means for moving said packer sleeve and
expanding member. into telescoping relation after the
gripping means is moved to gripping position, said tapered
surface expanding said lower end of said packer sieeve.

4. A well device including: an eclongate tubular man- &

drel; a plurality of spaced gripping members slidably
mounted exteriorly on said mandrel; a tapered expanding
sieeve in slidable engagement with said gripping mem-
bers and slidably mounted on said mandrel for limited
longitudinal movement on said mandrel, said expanding
sleeve moving said gripping members outwardly from
said mandre} to gripping position; a tubular packing ex-
panding member mounted on said mandrel below said
expanding sleeve; an expansible packer sleeve between

said expanding sleeve and said packing expanding mem- &

ber, said packing expanding member and said packer
sleeve being movable into telescoped relation; and means
carried by the mandrel and engageable with said packer
sleeve and szid packing expanding member for positively
and firmly restraining said packer sleeve and said pack-
ing expanding member in telescoping relation.

5. A well device including: an elongate tubular man-
drel; a plurality of spaced gripping members slidably
mounted exteriorly on said mandrel; a tapered expanding
sleeve in slidable engagement with said gripping mem-
bers and slidably mounted on said mandrel for limited
longitudinal movement relative to said gripping members
to expand said gripping members outwardly from said
mandrel; a packer sleeve having an inwardly turned upper
end extending about and engaging said mandrel and a
lower end extending about and spaced from said mandrel;
a tubular expanding member secured to said mandrel
below said packer sleeve and having a tapered surface

. for engagement in said lower end of said packer sleeve;

means for moving said packer sleeve and expanding :

member into telescoping relation after the gripping mem-
bers are expanded, said tapered surface expanding said
lower end of said packer sleeve; and means carried by
the packer sleeve and engageable with said expanding
member for restraining said member and said sleeve in
telescoped relation.

6. A well device including: an elongate tubular mem-
ber; an expansible nacking sleeve slidably mounted on
said tubular member; an expanding member mounted on
said tubular member adjacent said packing sleeve; locking
means on said tubular member expansible into locking
engagement with the bore wall of a well conductor and
having means engageable with the packing sleeve to
limit upward movement of said packing sleeve in the
conductor; said tubular member being movable with
respect to the locking means and said packing sleeve only
after the locking means has been expanded to locking
position holding such packing sleeve stationary for mov-
ing said expanding member and said packing sleeve into
telescoping relation to one another to expand said slecve
in_directions normal to the longitudinal axis of said
tubular member; and means carried by said packing
sleeve and engageable with said expanding member for
restraining said sleeve and said expanding member firmly
and positively in telescoped relation.
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7. A well device including: an elongate tubular mem-
ber; locking means on said tubular member expansible
into locking engagement with the bore wall of a well
conductor; an expansible packing sleeve mounted on said
tubular member; an expanding member mounted on said
tubular member adjacent said packing sleeve; means on
the locking means engageable with said packing slecve
for limiting upward movement of said packing sleeve in
the conductor; said tubular member being movable with
respect to the locking means only after the locking means
is expanded to locking position holding said packing
sleeve stationary to move said expanding member and
packing sleeve into telescoping relation to one another
to expand said packing sleeve; and means carried by said
packing sleeve and engageable with said expanding mem-
ber for restraining said sleeve and expanding member
firmly in telescoped relation.

8. A well device including: an elongate tubular man-
drel; gripping means slidably mounted exteriorly on said
mandrel; a tapered expanding sleeve slidably mounted on
said mandrel for limited vertical movement relative to
said gripping means for moving said gripping means out-
wardly of said mandrel to gripping position; a packing
sleeve having an inwardly turned upper end extending
about and engaging said mandrel and a lower end ex-
tending about and spaced from said mandrel; a tubular
expanding member secured to said mandrel below said
packing sleeve and having a tapered surface for engage-
ment in said lower end of said packing sleeve; and means
for moving said packing sleeve and expanding member
into telescoping relation independently of the movement
of the gripping means to gripping position, said tapered
surface expanding said lower end of said packing sleeve.

9. A well device including: an elongate tubular man-
drel; a supporting carrier slidably mounted on said man-
drel; a plurality of gripping members carried by said
supporting carrier; a tapered expanding sleeve slidably
mounted on said mandrel, said expanding sleeve being
slidable between the gripping members and the mandrel
for moving the gripping members outwardly of said man-
drel to gripping position; said expanding sleeve having an
annular flange at its smaller end provided with a plurality
of spaced apertures, each of said gripping members ex-
tending through one of said apertures and being held in
spaced relation by said flange; a tubular packing expand-
ing member mounted on said mandrel below said sup-
porting carrier and expanding sleeve; an expansible pack-
ing sleeve between said packing expanding member and
said supporting carrier and expanding sleeve, said pack-
ing expanding member being movable into telescoped re-
lation with said packing sleeve to expand the packing
sleeve into sealing position independently of movement
of the expanding sleeve to expand the gripping mem-
bers; and means on the mandrel for firmly restraining
said packing sleeve and expanding member in telescoped
relation.

10. A well device including: an elongate tubular man-
drel; expanding means carried by said tubular mandrel;
locking means on said tubular mandre! expansible into
locking engagement with the bore wall of a well con-
ductor by said expanding means vpon relative movement
between said locking means and said expanding means;
an expansible packing sleeve mounted on said tubular
mandrel; an expanding member mounted on said tubular
mandrel adjacent said packing sleeve; and means on the
locking. means engageable with said packing sleeve for
limiting upward movement of said packing sleeve; said
tubular mandrel being movable with respect to the lock-
ing means to move said expanding member and packing
sleeve into telescoping relation to one another to expand
said packing sleeve to sealing position independently of
relative movement between the expanding means and the
locking means after the locking means has been expanded
to locking position to hold said packing means stationary.
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11. A well device of the character set forth in claim 10
and a retrieving tool having first means engageable with
the locking means for supporting the same; said retriev-
ing tool also having second means engageable with one
end of the tubular mandrel for moving the same down-
wardly with respect to the packing sleeve to move said
expanding member out of packing sleeve expanding posi-
tion, such movement of said tubular member also moving
said locking means expanding means out of expanding
position with respect to said locking means.

12. A well device including: an elongate tubular man-
drel; a supporting carrier slidably mounted on said man-
drel; a plurality of gripping members carried by said sup-
porting carrier; a tapered expanding sleeve slidably mount-
ed on said mandrel, said expanding sleeve being slidable
between the gripping members and the mandrel for mov-
ing the gripping members outwardly of said mandrel to
gripping position; said expanding sleeve having an annu-
lar flange at its smaller end provided with a plurality of
spaced apertures, each of said gripping members extend-
ing through one of said apertures and being held in spaced
relation by said flange; a tubular packing expanding mem-
ber mounted on said mandrel below said supporting car-
rier and expanding sleeve; an expansible packing sleeve
between said packing expanding member. and said sup-
porting carrier and expanding sleeve, said packing ex-
panding member being movable into telescoped. rela-
tion with said packing sleeve to expand the packing sleeve
into sealing position independently of movement of the
expanding sleeve to expand the gripping members; and
means on the mandrel for firmly restraining said. pack-
ing sleeve and expanding member in telescoped relation;
and a retrieving tool having catch means engageable with
the locking means and having an extension member en-
gageable with one end of the tubular mandrel for moving
the tubular mandrel downwardly with respect to the pack-
ing sleeve to move the expanding member out of packing
sleeve expanding position, said retrieving tool extension
member limiting upward movement of said tubular mem-
ber and thus preventing movement of the locking means
and packing expanding member to locked expanding posi-
tion while the retrieving tool catch means is engaged with
the locking means.
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13. A well device including: an elongate tubular man-
drel; a locking assembly comprising gripping means slid-
ably mounted exteriorly on said mandrel and an expand-
ing sleeve in slidable engagement with said gripping means
and slidably mounted on said mandrel for limited longi-
tudinal movement on said mandrel, said expanding siceve
moving said gripping means cutwardly to gripping posi-
tion upon longitudinal movement of said sleeve and means
relative to each other; a tubular packing expander mem-
ber carried by the mandrel below said locking assembly;
a packing assembly comprising a support and a packing
sleeve mounted on the mandrel between the locking
assembly and said packing expander member, said man-
dred being slidable longitudinally relative to said packing
assembly; and running tool means detachably secured
to said locking assembly and adapted initially to move
said locking assembly to gripping position and sub-
sequently to be detached therefrom, and a connecting
member having a lost-motion connection with said run-
ning tool means and engageable with said tubular mandrel
to move said mandrel upwardly relative to said locking
assembly and said packing assembly for moving said
packer expander member into engagement with the pack-
ing sleeve to expand the same to sealing position after
said running tool means has been detached from the lock-
ing assembly.

14. A well device of the character set forth in claim 13
wherein: the packing expander member has a downwardly
and outwardly inclined surface at its upper end and an
undercut shoulder below and adjacent said tapered sur-
face, said tapered surface engaging and expanding said
packing sleeve and said undercut shouider engaging said
packing sleeve to restrain separating movement there-
between.
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