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This invention relates to well tools.

As is well known, support pipe or tubing for well tools
is ordinarily formed of sections or links of pipe which
are threaded together with right-hand threads. It is,
therefore, very desirable that well tools which are manip-
ulated by rotation of the suppost pipe be manipulated
entirely by a right-hand or clockwise rotation of said
support pipe to prevent uncoupling of the sections or links
of said support pipe. For instance, a packer may be set
and unset by rotating the supporting pipe, a valve may be
opened or closed by rotation of the supporting pipe, it
may be desirable to anchor any one of a number of dif-
ferent types of devices at a particular point in the well,
or it may be desirable to merely anchor the pipe at a
particular point in the well. Other situations in which
the suppert pipe is rotated to accomplish various objects
will readily cccur to those skilled in the art.

Tt is an object of this invention to provide a device for
moving two parts toward and away from each other by
a right-hand or clockwise rotation of the support pipe.

Another object is to provide a device for use with any
type of well tcol which is provided with two alternative
positions, such device changing the well tool between its
two alternative positions with right-hand rotation of the
support pipe.

Another object of this invention is to provide an im-
proved well packer which is adapted to be manipulated
entirely by a right-hand or clockwise rotation, whereby
the uncoupling or unthreading of the sections of the pipe
supporting the packer is aveided.

An important object of this invention is to provide an
improved well packer having means for setting same into
contact with a well casing or pipe by a rotation of the
support pipe for the packer in one direction, and means
for releasing the packer from said contact by a rotation
of the support pips in the same direction, the direction
of votation for setting and releasing the packer being
that direction which tends to tighten the threaded con-
nections of the sections of the support pipe.

Another object of this invention is to provide an im-
proved well packer having means for setting same into
contact with a wel] casing or pipe by a right-hand rotation
of the support pipe for the packer where said support is
formed of a plurality of sections or lengths which are
eoupled together by right-hand threads, and means for
releasing the packer from said contact by a right-hand
rotation of the support pipe, whereby uncoupling or un-
threading of the sections or lengths of ihe support pipe
is avoided.

i1l another object of this invention is to provide an
improved well packer having a packing assembly includ-
ing anchoring means which is adapted to be set into
contact with a well casing by an endwise compressive force
applied by a rotation of the support pipe in a direction
tending to couple together the threaded sections of the
support pipe for the packer; said packing assembly being
releasable from said contact by a rotation of the support
pipe in the same direction as for the setting of the packer,
whereby uncoupling of the sections of the support pipe
is prevented during the manipulation of the packer for
the setting and release thereof,

Arnother object of this device is to provide an anchor
for anchoring any desired tool, or for merely anchoring

10

15

20

25

30

35

45

50

55

€0

G5

70

2

the well pipe in a well and for releasing said anchor by
rotation of the support pipe in the same direction.

Another object is to provide an improved valve for
controlling flow of fluid into and out of a support pipe
in which the valve may be opened and closed by right-
hand rotation of the support pipe.

The construction designed to carry out the invention
will be hereinafier described together with other features
thereof.

The invention will be more readily understood from
a reading of the following specification and by reference
to the accompanying drawings forming a part thereof,
wherein examples of the invention are shown, and
wherein:

FIGURE 1 is a schematic illustration, partly in eleva-
tion and partly in section, of the well packer of this in-
vention in its set position in a well casing.

FIGURES 2 and 2A are views, partly in elevation and
partly in section, illustrating the details of the well packer
of this invention, with FIGURE 2 illustrating the upper
portion thereof and FIGURE 2A illustrating the lower
portion thereof.

FIGURE 3 is a horizontal sectional view taken on line
3—3 of FIGURE 2;

FIGURE 4 is a horizontal sectional view taken on line
4—4 of FIGURE 2;

FIGURE 5 is a view partly in elevation and partly in
section of an anchoring device constructed in accordance
with this invention in its unset position;

FIGURE 6 is a view similar to FIGURE 5 showing the
anchor in set position;

FIGURE 7 is a view partly in elevation and partly in
cross-section illusirating a valve constructed in accordance
with this invention; and

FIGURE 8 is a view along the line 8—8 of FIGURE 7.

In the drawings, the letter A designates generally the
well packer of this invention which is adapted to be low-
ered into a well casing or pipe C on a lowering or sup-~
port pipe P, which extends to the surface of the well.
The well packer A includes a packing assembly F which
is adapted to be set or radially expanded into contact
with the inside surface of the well casing or pipe C upon
the application of an endwise compressive force thereto.
The endwise compressive longitudinal force for seiting the
packing assembly F is applied by moving an annular
actuating member or slesve 18 and a nut 11 threaded
thereto toward each other by the rotation of the support
pipe P, as will be explained in detail hereinafter. The
packing assembly F is elongated longitudinally to retract
same radially from contact with the well casing C by a
longitudinal movement of the sleeve 18 and nut 11 away
from each other, as will be explained, so that a positive
setting and releasing mechanism is provided for the packer
A of this invention. The packer A is so constructed
that the support pipe P is roiated in the same direction
for setting the packing assembly F as for releasing same.
Ordinarily, the secticns or lengths of pipe which form
the support pipe P are coupled or threaded together with
right-hand threads, so that it is important that the ma-
nipulation or actuation of the well packer be by a right-
hand rotation or clockwise as viewed from above in FIG-
URE 1, so that there will be no tendency to uncoupie
the sections of the suppori pipe P during such manipula-
tion. Thus, with this packer, the packing assembly F
can be set and released by a right-hand or clockwise
rotation.

The details of the packer A of this invention are shown
in FIGURES 2 and 2A, wherein the packing assembly F
is shown as including an annular resilient or elastic seal-
ing element 12 which is formed of rubber or any other
equivalent material, and tc which are attached gripping
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slips 45. The slips 15 are formed in arcuate segments
which have a plurality of spaced openings 16 in which
the rubber or other material of the sealing element 12 is
molded to firmly anchor the gripping slips 13 to the seal-
ing element 12.

As can be seen in FIGURES 2 and 2A, the segmental
gripping slips %5 are formed at the upper and lower
ends of the sealing element 12 and are identical except
that the upper slips 5 are provided with a tongue and
groove connection 17 at their upper ends to a cylinder
19, while the lower slips 15 are provided with a similar
tongue and groove connection 20 by a cylinder 21 at
their lower ends. These tongue and groove connections
17 and 28, of course, permit radial movement of the slips
15 for the setting of same into contact with the inside
surface of the well casing € when the endwise compres-
sive force is applied to the packing assembly F.

The packing assembly F is connected to the actuat-
ing sleeve 10 by an amnular flange 23 which extends
radially outwardly into an internal annular recess 24 in
the cylinder 19. The flange 23 and the recess 24 not
only provide a swivel connection which permits rotation
of the sleeve 1§ relative to the cylinder 1% and the rest
of the packing assembly F, but it also provides an abut-
ment means for transmitting the longitudinal movement
of the slesve 1€ to the upper end of the packing assembly
F. Thus, when the sleeve 1§ is moved downwardly the
lower radial surface 23¢ is in contact with the lower wall
24a of the recess 24, while upon an upward movement
of the sleeve 18, the upper radial surface 235 is in con-
tact with the upper wall 24b of the recess 24.

On the external surface of the cylinder 19, friction
springs 26 are secured by rivets or screws 27. Such fric-
tion springs 26 have their upper ends 26a free to slide
within longitudinal external grooves 28, so that such
friction springs 26 firmly engage the inside surface of the
well casing C at all times to provide a resistance to lon-
gitudinal and rotational movement of the cylinder 19
and the parts attached thereto. Near the upper end of
the cylinder 19, latching members G are mounted in cir-
cumferentially spaced relaticnship between the friction
springs 26.  Each of the latching members G includes a
flat leaf spring 3¢ which is firmly held at its lower end
by screws 31 or similar securing means. The upper end
of the leaf spring 30 of each latching member G has an
inwardly-extending latching prong 32 which extends
through a radial opening 33 in the cylinder 19.

The -upper end of the sleeve 1§ is provided with lon-
gitudinally extending lugs 1@a with longitudinal recesses
i0b therebetween (FIG. 4) and the prongs 32 on the
latching members G are of such length that they extend
into the recesses 180 when they are radially aligned
(FI1G. 2). When the prongs 32 are in the recesses 18b,
the sleeve 10 is prevented from rotating relative to the
cylinder 1% and the portions of the packing assembly F
attached thereto.

The sleeve 19 has relatively coarse external threads
18c on its lower end which are in threaded engagement
with cerresponding internal threads 1lg near the upper
end of the annular nut 11, The threads 1ig and 16c
are right-hand threads so that upon a right-hand or clock-
wise rotation of the sleeve 18, the sleeve 1¢ and the nut
11 are moved toward each other. The nut 11 has a
swivel conmnection with the cylinder 21 by means of a
radial external annuler flange 40 which fits within an
annular recess 41 in the internal surface of the cylinder
21, Longitudinal movement of the nut 13 is transmitted
to the lower end of the packing assembly by contact of

the upper surface 48a with the upper wall 41g of the.

recess 41 during the upward movement of the nut 11 rela-
tive to the sleeve 18. Downward movement of the nut
21 relative to the sleeve 1@ is also transmitted to the
lower end of the packing assembly F by the contact of
the lower radial surface 48 with the lower wall 415 of
the recess 41, The lower end of the annular nut 11 is
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4
provided with longitudinally-extending lugs 42 and re-
cesses 43 therebetween which are substantially identical
with the lugs 18a and recesses 10, respectively, on the
sleeve 190.

The lower cylinder 21 has friction springs 44 which are
substantially identical with friction springs 26 on the
upper cylinder 19 and which are secured thereto by
screws or rivets 45, leaving the upper end 44g free to
slide in the longitudinal groove 47, whereby the friction
springs 44 resiliently contact the inside surface of the
well casing C in the same manner as the friction springs
26. Latching members H are circumferentially disposed
between the friction springs 44 on the lower external sur-
face of the cylinder 21. These latching members H are
identica] with the latching members G except that they
are inverted so that the leaf spring 38" of each latching
member H has its upper end secured to the cylinder 2%
by screws or similar fastening means 31°. The latching
prong 32’ is at the lower end of each latching member
H and fits through a radial opening 33’ in the lower end
of the cylinder 2. The prongs 32’ are of such length
that they extend into the recesses 43 when circamferential-
1y aligned therewith, so as to prevent rotation of the nut
11 relative to the cylinder 231.

The support pipe P extends through the well packer A
and is slidable or movable longitudinally with respect
thereto within limits. Means are provided on the support
pipe P above the well packer A for co-action with the
packer to effect a rotation of the sleeve 6 and a conse-
quent setting or radial expansion of the packing assembly
F into contact with the well casing C. This means in-
cludes downwardly-extending longitudinal Iugs 56 which
have corresponding longitudinal recesses 51 therebetween.
These Iugs 58 are of such width and depth or length that
they fit within the recesses 185 at the upper end of the
sleeve 1§. At the same time, the lugs 104 on the sleeve
19 fit within the recesses 51 so that there is a complete
interfitting of the lugs 58 with the Iugs 18a whereby any
rotation of the support pipe P is transmitted to the sleeve
10. When the lugs 50 are lowered with respect to the
sleeve 10 and enter into the recesses 185, the prongs 32
of the latching members G are forced radially outwardly
from their latching position (FIG. 2) so that they
do not interfere with the rotation of the sleeve 10 when
the lugs 50 and the lugs 16z are imterfitting or inter-
engaging.

Below the well packer A, the support pipe P has up-
wardly-extending longitudinal lngs 53 and corresponding
recesses 54 which are similarly constructed to the lugs 59
and recesses 51 except that they are inverted. The lugs
53 fit into the recesses 43 and the lugs 42 on the lower
cylinder 21 fit within the recesses 54 so that when the
support pipe P is raised from the lower position (FIG. 1)
to the raised position (FIG. 2a), the latching members
H are forced radiaily outwardly to unlatch or disengage
the latching members H from the annular nut 11, where-
by rotation of the support pipe P is transmitted to the
annular nut 11 through the interengagement of the lugs
42 and 53. When the rotation is in a right-hand or clock-
wise direction, as viewed from above the packer, the nut
11 is caused to move downwardly or away from the
sieeve 0. It will be apparent that the lugs 59 and 53
on the support pipe P must be spaced longitudinally from
each other a greater distance than the over-all length of
the well packer A so that the lugs 5¢ can be engaged
while the lugs 53 are disengaged and also so that the
lugs 83 can be engaged while the lugs 50 are disengaged.

In the operation of the well packer of this invention,
the packer A is slidably mounted on the support pipe
P and is lowered on such support pipe P. The friction
springs 26 and 44 engage the well casing during the low-
ering of the well packer into the casing so that the packer
tends to ride up the support pipe P and, in effect, the
packer A is pushed downwardly into the casing by the
support pipe P. When the packer A has been lowered



3,075,584

5
to a predetermined position in the casing C, the packer
is set or expanded radially into contact with the well cas~
ing C by a right-hand rotation of the support pipe P.
Initially, the lugs 3% on the support pipe will interengage
with the lugs 36z on the sleeve 16, if such has not al-
ready occurred during the lowering operation, and there-
after the rotation of the support pipe P is transmitted di-
rectly to the sleeve 19. 8ince the threads ifc and
11a are relatively coarse, the annular nut 11 ordinarily
will not rotate when the sleeve 1¢ is rotated, but to be
certain that the nut 11 does not rotate, the latching
members H are spring-biased into the recesses 43 of the
out 11, As the sleeve 1§ is rotated in a right-hand direc-
tion (assuming the threads i8c and 1l are right-hand
threads), the sleeve 19 and nut X% are moved toward
each other. During such movement of the sleeve 10
Iongitudinally with respect to the nut 1%, a downward
force is applied to the upper end of the packing assembly
F by the contact of the lower radial surface 23¢ with
the inwardly-extending radial shoulder or wall 24q and an
upwardly-directed force is applied to the lower end of the
packing assembly F by the contact of the upper radial
surface 48a with the upper wall 41a, whereby opposing
forces are applied to the packing assembly F which tend
to compress same and therefore to radially expand the
ealing element 12 and the gripping slips 15 radiaily out-
wardly into engagement with the casing C. After the
complete expansion of the sealing element 12 and grip-
ping slips 15 has been effected through the rotation of
the support pipe P, the usual well operations are carried
YN

Thereafter, when it is desired to release the packer A
from the contact with the well casing C, the support pipe
P is raised relative to the packer and the lugs 53 on the
suppori pipe P brought into interfitting relationship
with the lugs 42 on the lower end of the packer. When
the lugs 53 are brought into such interfitting engagement
with the lugs 42, the fugs 5& have moved upwardiy above
the lugs 184 and the latching members G are moved to
their latching position (FIG. 2) so as to prevent rota-
tion of the sleeve 22. Similarly, the latching members
I have been moved out of latching position (FIG. 2A)
so that the nut 11 can be rotated relative to the cylinder
21 and the sleeve 19. The support pipe is again rotated
in the right-hand or clockwise direction which causes the
nut 11 to move downwardly or away from the sleeve 19.
Such Ilongitudinal movement of the nut Z1 with respect to
the sleeve 31§ applies a downward force to the lower
end of the packing assembiy F through the contact of
the radial surface 40b with the walls 415 and an upward
force through the contact of the upper radial surface 235
with the upper wall 24b, whereby an elongating force is
applied to the packing assembly F to return same to its
normal undistorted or unexpanded position (FIGS. 2 and
2A). The packer can then be removed from the well
casing C by raising the support pipe P therein.

Reference is now made to FIGURES 5 and 6 in which
this invention is showa in combination with an anchor.
The anchor may be used to fix any desired device to the
wall of the casing by attaching it to the anchoring device.
It is also to be noted that the pipe can only move verti-
cally in a limited range and, therefore, attaching a device
to the pipe, either above or-below the anchor, would effec-
tively fix such device in the well. It is pointed out that,
if desired, such an anchor might be fixed in the well to
support all or a portion of the weight of the tubing.
Other uses of the anchor will be apparent to those
skilled in the art.

A pipe or section of tubing 169 is made up in the well
string between couplings 181 and 102, FEach of these
couplings has lugs such as shown at 163 and 104. These
Iugs function as clutch parts in the manner heretofore ex-
plained. Positioned about the pipe 188 in both rotative
and slidable relationship therewith is a sleeve 185 having
threaded thereon a nut 106. The sleeve has lug parts 107
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which cooperate with Tugs 184 on the coupling 162 to im-
part rotation to the sleeve. In like manner, the nut has
lug parts 188 to cooperate with lugs 103 on the coupling
161 to impart rotation to the nut. As hereinbefore ex-
plained, right-hand rotation of the pipe while the upper
clutch parts are in engagement will rotate the sleeve in
a clockwise direction, and right-hand rotation of the pipe
while the lower clutch parts aré in engagement will rotate
the nut in a clockwise direction. Of course, the engage-
ment of the upper and lower clutch parts is alternative,
and when one clutch assembly is engaging the other is
disengaged to permit relative rotation between the nut
and the sleeve.

Tn order to hold the nut and sleeve against rotation
when the other of these two parts is being rotated by
the pipe, a drag means is provided. Referring first to
the drag means for the sleeve, an upper cylinder 109 is
rotatably positioned on the sleeve by the engagement of
the circumferential slot 116 within cylinder 169 with the
circumferentiaily extending flange 111 on. the exterior of
sleeve 145.

¥n order to prevent rotation of cylinder 189, a plurality
of friction springs 112 are carried thereby to engage with
the wall of the casing pipe.

The sleeve and cylinder 189 are releasably latched to-
gether by a latch prong 123 which is carried by a leaf
spring 214 and extends into the space between adjacent
lugs 167 on the sleeve. Leaf spring 114 is carried by the
cylinder 309 and, therefore, the sleeve and cylinder are
latched together when the latching prong 113 is in posi-
tion between lugs 167.

Means are provided for resisting rotation of nut 10§,
and are generally similar to the means for resisting rota-
tion of the sleeve. A lower cylinder 115 is rotatably
mounted on the exterior of nut 186 and is held agaiast
longitudinal movement therealong by ‘an annular enlarge-
ment £@6a on the nut which is received within an an-
nular groove 116 in cylinder 115.

Latch means to selectively prevent relative rotation be-
tween the nut and lower cylinder is provided by a laick-
ing prong 117 which cooperates with lugs 188 on the nut.
The latching prongs are carried by leaf springs 118
which are in turn secured to the lower cylinder.

‘A slip assembly for latching the device in position in
the well casing 112 is provided by a slip expander 121
and a plurality of slips 122, The slip expander 121 is
carried by the lower cylinder 115 and the slips are car-
ried by the upper cylinder 189.

In operation, the device is run into the well with the
parts in the position shown in FIGURE 5. When the
device has reached a desired elevation, the upper clutch
parts are engaged. Of course, the friction springs will
tend to cause the device to ride high on the pipe 188,
but if the last manipulation of the pipe was not a down-
ward movement, then downward movement of the pipe
will engage the upper clutch assembly and disengage the
lower clutch assembly. When engaged, the upper laich
parts are released to permit rotation of the sleeve relative
to the upper friction means. As the lower clutch paris
are disengaged, the lower cylinder is laiched to the nut
and the lower friction springs 123 will resist rotation of
the mut. As shown in FIGURE 6, continued rotation
moves the nut upwardly along the sleeve and forces the
slip expander 121 behind the slips 122 to set the slip
assembly against the casing. At this time the weight of
the string may be partially supported on the slip assembly,
if desired, or the anchoring device may be relied upon to
position other devices above or below the anchoring de-
vice at a particular elevation in the well.

Referring now to FIGURES 7 and 8, the invention
is shown in combination with a valve, and permits open-
ing and closing the valve with right-hand rotation of the
pipe. In this instance, the well pipe has a section 280
which is interposed between the upper and lower collars
281 and 262. The pipe section 20% has a plurality of
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elongate flow passages 283 for conducting fluid between
the interior of the pipe and the valve surrounding the
pipe. As the valve and pipe move longitudinally relative
to each other, the passageways 203 should be elongate
50 as to always be in direct communicaticn with the flow-
vay through the valve to be hereinafter described.

The valve surrounds pipe 288 and includes an inner
sleeve 204 and an outer sleeve 2¢8. These sleeves have
formed therein passageways 285 and 287, respectively.
When these passagesways are aligned, they provide for
flow of fluid between the interior and exterior of pipe 28%.
When they are not in aligament, the valve is closed and
the interior and exterior of pipe 288 are effectively iso-
lated.

Suitable seals may be provided between the pipe and
two slecves to confine fiow of fluid. In the illustrated
embodiment, O-rings 288 and 289 seal between the pipe
and inner sleeve 284, It will be noted that these seals
control flow of fluid between the pipe and inner sleeve
at any relative position of these two parts. O-rings 218
and 211 provide a seal between the inner and outer
sieeves, and, when the holes 286 and 267 are mis-aligned,
prevent flow of fluid through the valve,

The inner sleeve 264 is provided with friction means in
the form of an upper cylinder 212 which is rotatably posi-
tioned thereon and held against longitudinal movement
by a flange 213 on the inner slesve cooperating with a
groove 214 in the upper cylinder. The upper cylinder 242
is identical with the upper cylinders heretofore described
and has latching prongs 215 carried by leaf springs 216
which cooperate with the inner cylinder to provent rela-
tive rotation therebetween and which may be moved into
a disengaged position by the lugs 217 on the upper col-
lar 281.

The lower end of the inner sleeve is provided with
threads 218 which cooperate with threads on nut 2i8%.
The Iower cylinder 229 surrounds nut 219 and is rotatable
thereto. The lower cylinder is held against longitudinal
movement relative to the nut by a flange 221 on the nut
interfiiting in a groove 22% on the lower cylinder. The
lower cylinder carries the ouier sleeve and these two
parts may be secured together as by the threaded engage-
ment 223. Thus, with movement of the nut 2i% along
the inner sleeve 264, the two sleeve members move rela-
tive to each other to open and close the valve,

The lower cylinder 220 is provided with a plurality of
latching prongs 224 which cocperate with slots 225 in
the nut to hold the nut and lower cylinder against rela-
tive rotation. These latching prongs are carried by leaf
springs 228 and are inoved to an out-of-the-way position
by lugs 227 carried on coliar 202.

Suitable means are provided to frictionally engage the
wall of the casing 228. Preferably, two friction means
are provided, one for each of the upper and lower cyi-
inders 22¢ and 212. This friction means may take the
form of leaf springs 229 on the exterior of upper cylinder
232 and leaf springs 230 on the lower cylinder 228.
These springs are formed with loop sections for drag en-
gagement with the wall of casing 228.

In operation, the tool is run into the hole with the
valve member in either open or closed position. Usually
it will be preferred to run the pipe with the valve closed
to conduct various operations. in the well. When it is
desired to open the valve, the lugs of the upper collar 201
are engaged with the Inner sleeve 264. This engagement
releases the latch means provided by latching prong 215.
The lower latching means is still in engagement and, there-
fore, the lower springs 238 will resist rotation of nut 218.
Right-hand rotation of the pipe will move the outer sleeve
285 upwardly along the sleeve 204 to align the ports 286
and 267 and open the valve. In like manner, engagement
of the lower lugs 227 with the slotted lower section of
nut 219 and right-hand rotation of the pipe will move
the inner and outer sleeves 264 and 265 to the position
shown in the drawings to again close the valve.
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From the foregoing description it is believed evident
that an improved device has been provided which is
capable of being operated in two directions by the rotation
of the support pipe in the same direction for both opera-
tions, whereby the usual right-hand couplings between the
secticns of the support pipe are always moved in a direc-
tion tending to tighten such couplings. Although the in-
vention has been described in connection with right-hand
rotation, it will be appreciated that by making the threads
left-hand threads, the operation could be effected by rota~
tion in a left-hand or counter-clockwise direction. Ordi-
narily, this would not be desirable because drill pipe or
support pipe is ordinarily threaded in a right-hand direc-
tion, but it is to be understood that this invention includes
such an arrangement, which may be desirable should the
support pipe be joined by lefi-hand threads.

The foregoing disclosure and description of the inven-
tion is illustrative and explanatory thereof and various
changes in the size, shape and materials, as well as in the
details of the illustrated construction, may be made within
the scope of the appended claims without departing from
the spirit of the invention.

This application is a continuation in part of my co-
pending application Serial No. 390,386, filed November 5,
1953, and now abandoned, for Well Packers.

What is claimed is:

1. A well device adapted to be lowered into a well
casing comprising, a support pipe, a sleeve rotatably and
slidably mounted on the support pipe, a nut threaded on
the sleeve, means on said pipe for supporting said sleeve
and nut, first friction means having elements for engaging
the wall of the well casing to resist rotation and means
associated with said friction means and engageable with
the nut for resisting rotation of the nut, second friction
means having elements for engaging the wall of the well
casing to resist rotation and means associated with said
second friction means and engageable with the sleeve for
resisting rotation of the sleeve, first selectively engaging
clutch means carried by the sleeve and support pipe at one
end of the device and engaged when the sleeve and pipe
are in a first relative position and disengaged when the
sleeve and pipe are in a second relative position, and
second selectively engaging clutch means carried by the
nut and support pipe at the other end of the device and
engaged when the sleeve and pipe are in said second rela-
tive position and disengaged when the sleeve and pipe are
in said first relative position, each such clutch means con-
sisting of a clutch member and a coengaging clutch mem-
ber, said members of the first and second clutch means
carried by the nut and sleeve spaced apart whereby said
first and second cluich means are alternately engageable
and disengageable to alternately impart rotation to the
sleeve and nut by unidirectional rotation of the pipe.

2. A well device adapted to be lowered into a well
casing comprising, a support pipe, a sleeve rotatably and
slidably mounted on the support pipe, a nut threaded
on the sleeve, means for supporting said sleeve and nut on
said pipe, first friction means having elements for engag-
ing the wall of the well casing to resist rotation of said
first friction means, first latch means for preventing rela-
tive rotation between the sleeve and first friction means,
second friction means rotatable relative to the nut and
having elements for engaging the wall of a well casing to
resist rotation of the second friction means, second latch
means for preventing relative rotation between the nut, and
second friction means, first selectively engaging clutch
means carried by the sleeve and support pipe engaged
when the sleeve and pipe are in a first relative position
and disengaged when the sleeve and pipe are in a second
relative position, said first clutch means when engaging
unlatching said first latch means, and second selectively
engaging clutch means carried by the nut and support
pipe engaged when the sleeve and pipe are in said second
relative position and disengaged when the sleeve and pipe
are in said first relative position, said second clutch means
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when engaging unlatching said second latch -means, said
second clutch means carried by the nut spaced from the
first cluich means carried by the sleeve, said first and
second clutch means being alternately engageable and dis-
engageable to alternately impart rotation to the sleeve
and nut in the same rotative direction with rotation of the
pipe in said direction to move the nut along the sleeve in
opposite directions.

3. The device of claim 2, together with an operable
unit having one part mounted on the sleeve and another
part mounted on the nut, said unit may be operated to
move its parts reiative to each other on a change of the
relative position of the sleeve with respect to the nut.

4. A well packer adapted to be lowered into a well
casing comprising, a support pipe, a sleeve rotatably and
slidably mounied on the support pipe, a nut threaded on
the sleeve, means for supporting said sleeve and nut on
said pipe, said sleeve and nut having confrenting abut-
ment surfaces, an elastic packing element surrounding
said sleeve and extending between said abutments, first
friction means having elements for engaging the wall of
a well casing to resist rotation of sald msans and means
engageable with the nut for resisting relative rotation of
the nut, second friction means having elements for en-
gaging the wall of a well casing to resist rotation of said
means and means engageable with the sleeve and resist:
ing relative rotation of the sleeve, first selectively engag-
ing clutch means carried by the sleeve and support pipe
on one side of the packing element, and second selectively
engaging clutch means carried by the mut and support
pipe on the other side of the packing element, said second
clutch mesns carried by the nut spaced from the first
clutch means carried by the sleeve so that when one of
said first and second clutch means is engaged, the other
of said first and second clutch means is disengaged, said
first and second clutch means being alternately engage-
able and disengageable to alternately impart rotation to
the slesve and nut in the same rotative direction with rota-
tion of the pipe in said direction to set and unset said
packing element.

5. A well packer adapted to be lowered into a well
casing comprising, a sapport pipe, a sleeve rotatably and
slidably mounted on the support pipe, a nut threaded on
the sleeve, means for supporting said sleeve and nut on
said support pipe, said sleeve and nut having confronting
abutment surfaces, an clastic packing element surround-
ing said sleeve and extending between said abutments,
first friction means rotatable relative to the nut and hav-
ing elements for engaging the wall of a well casing to
resist rotation of the first friction means, first latch means
for preventing relative rotation between the nut and first
friction means, second friction means rotatable relative
to the sleeve and having elements for engaging the wall
of a well casing to resist rotation of the second friction
means, second laich means for preventing relative rota-
tion between the slecve and sscond friction means, first
selectively engaging clutch means carried by the nut and
support pipe on one side of the packing element and when
engaged unlatching said first latch means, and second
selectively engaging clutch means carried by the sleeve
and support pipe on the other side of the packing element
and when engaged unlatching said second latch means,
said second clutch means carried by the sleeve spaced
from the first clutch means carried by the nut so that
when one of said first and second clutch means is engaged,
the other of said first and second clutch means is dis-
engaged, said first and second clatch means being alter-
nately engageable and releasable to alternately impart
rotztion to the sleeve and nut in the same rotative direc-
tion with rotation of the pipe in said direction to set and
unset said packing element.

6. A well device adapted to be lowered into a well
casing comprising, a support pipe, a sleeve rotatably and
slidably mounted on the support pipe, a nut threaded on
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the sleeve, means for supporting said sleeve and nut on
said pipe, a slip assembly for anchoring said device in a
well having a slip expander and slips, said slip expander
carried by one of said sleeve and nut, said slips carried by
the other of said sleeve and nut, friction means having
clements for engaging the wall of the well casing to resist
rotation and means engageable with the nut and means
engageable with the sleeve, first selectively engaging clutch
means carried by the sleeve and support pipe, and second
selectively engaging clutch means carried by the nut and
support pipe, said second clutch means carried by the
mut spaced from the first clutch means carried by the
sleeve so that when one of said first and second clutch
means is engaged, the other of said first and second cluich
means is disengaged, said first and second cluich means
being alternately engageable and disengageable with ver-
tical movement of the pipe to alternately impart rotation
to the sleeve and nut in the same rotative direction with
rotation of the pipe in said direction to longitudinally
change the position of the nut and the sleeve with respect
to each other to thereby positively set or release the ex-
pander or slips.

7. A well device adapted to be lowered into a well cas-
ing comprising, a support pipe, a sleeve rotatably and
slidably mounted on the suppost pipe, a nut threaded on
the sleeve, means for supporting said sleeve and nut on
said pipe, a slip assembly for anchoring said device in 2
well having a slip expander and slips, said slip expander
carried by one of said sleeve and nut, said slips carried
by the other of said sleeve and nut, first friction means

‘rotatable relative to the nut and having elements for

engaging the wall of a well casing to resist rotation of the
first friction means, first latch means for preventing rela-
tive rotation between the nut and first friction means,
second friction means rotatable relative to the sleeve and
having elements for engaging the wall of a well casing to
Tesist rotation of the second friction means, second latch
means for preventing relative rotation between the sleeve
and second friction means, first selectively engaging clutch
means carried by the nut and support pipe on one side
of the slip assembly and when engaged unlatching said
first latch means, and second selectively engaging clutch
means carried by the sleeve and suppori pipe on the other
side of the slip assembly and when engaged unlatching
said second latch means, said second cluich means carried
by the sleeve spaced from the first clutch means carried
by the nut so that when one of said first and second clutch
means is engaged, the other of said first and second clutch

-means is disengaged, said first and second clutch means

being alternately engageable and releasable to alternately
impart rotation to the sleeve and nut in the same rotative
direction with rotation of the pipe in said direction to
set and unset said slip assembly.

8. A well device adapted io be lowered into a well cas-
ing comprising, a support pipe having a port in its side
wall, a sleeve rotatably and slidably mounted on the sup-
port pipe, a nut threaded on the sleeve, means for sup-
porting said sleeve and nut on said pipe, valve means con-
trolling flow through said port and operated between open
and closed positions by relative movement of said sleeve
and nut, friction means having elements for engaging the
wall of the well casing to resist rotation of said means
and means associated with said friction means engageable
with the nut and means associated with said friction
means engageable with the sleeve, first selectively engaging
clutch means carried by the sleeve and support pipe, and
second selectively engaging clutch means carried by the
nut and support pipe, said second clutch means carried by
the nut spaced from the first clutch means carried by the
sleeve so that when one of said first and second clutch
means is engaged, the other of said first and second clutch
means is disengaged, said first and second clutch means
being alternately engageable and disengageable with verti-
cal movement of the pipe to alternately impart rotation to
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the sleeve and nut in the same rotative direction with
rotation of the pipe in said direction to move the nut along
the sleeve in opposite directions.

9. A well device adapted to be lowered into a well ¢as-
ing comprising, a support pipe having a port in its side
wall, a sleeve rotatably and slidably mounted on the
support pipe, a nut threaded on the sleeve, means for
supporting said sleeve and nut on said pipe, valve means
controlling flow through said port and operated between
open and closed positions by relative movement of said
sleeve and nut first friction means rotatable relative to
the nut and having elements for engaging the wall of a
well casing to resist rotation of the first friction means,
first latch means for preventing relative rotation between
the nut and first friction means, second friction means
rotatable relative to the sleeve and having elements for
engaging the wall of a well casing to resist rotation of
the second friction means, second latch means for pre-
venting relative rotation between the sleeve and second
friction means, first selectively engaging clutch means
carried by the nut and support pipe on one end of the
device and when engaged unlatching said first latch means,
and second selectively engaging clutch means carried by
the sleeve and support pipe on the other end of the device
and when engaged unlatching said second latch means,
said second clutch means carried by the sleeve spaced
from the first clutch means carried by the nut so that
when one of said first and second clutch means is engaged,
the other of said first and second clutch means is disen-
gaged, said first and second clutch means being alternately
engageable and releasable to alternately impart rotation
to the sleeve and nut in the same rotative direction with
rotation of the pipe in said direction to open and close
said valve means.

10. A well tool comprising, a support pipe, a sleeve, a
nut threaded on said sleeve, upper and lower clutch
means on the support pipe, said sleeve and nut being
rotatably and slidably confined between said clutch means,
said upper and lower clutch means being separated a dis-
tance from each other greater than the length of said
sleeve and nut, first frictional means connected with the
sleeve for frictional engagement with the wall of the well
casing to resisi rotation of said sleeve inside the well
casing, second frictional means connected with the nut
for frictional engagement with the wall of the well cas-
ing to resist rotation of said nut inside the well casing,
an operable unit having one part mounted on the siceve
and another part on said nut, whereby said unit may be
operated to move its parts relative to each other on z
change of the relative position of the sleeve with respect
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to the nut, clutch means on said sleeve, clutch means on
said nut, one of said clutch means on the support pipe
engageable with the clutch means on the nut, the other of
said clutch means on the support pipe engageable with
the clutch means on the sleeve, said clutch means engage-
able alternately and selectively upon the support pipe
being shifted axially, whereby the nut can be rotated while
the sleeve remains stationary, or the sleeve can be rotat-
ed while the nut remains stationary.

11. A well device adapted to be lowered into a well
casing comprising, a support pipe, a sleeve rotatably and
slidably mounted on the support pipe, a nut threaded on
the sleeve, means on said pipe for supporting said sleeve
and nut, friction means having elements for engaging the
wall of the well casing to resist rotation of said friction
means, first latch means secured to one of said friction
means and said nut and engaging the other of said fric-
tion means and said nut for preventing relative rotation
between the nut and friction means, second latch means
secured to one of said friction means and said sleeve and
engaging the other of said friction means and said sleeve
for preventing relative rotation between the sleeve and
friction means, first selectively engageable clutch means
carried by the nut and support pipe and engaged when
said sleeve and pipe are in a first relative position and
disengaged when the sleeve and pipe are in a second rela-
tive position, said first clutch means when engaged un-
latching said first latch means, and second selectively en-
gaging clutch means carried by the sleeve and support
pipe and engaged when the sleeve and pipe are in said
second relative position and disengaged when the sleeve
and pipe are in said first relative position, said second
clutch means when engaged unlatching said second latch
means, said second clutch means carried by the sleeve
spaced from said first clutch means carried by the nut
whereby when said first and second clutch means are
alternately engaged and released with vertical movement
of the pipe alternate rotation of the sleeve and nut in the
same rotative direction will result from rotation of the
pipe in said rotative direction to positively screw or un-
screw the nut and sleeve with respect to each other.
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