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3,004,606 :
PACKER DEVICE FOR WELLS
Kenneth A. Wright and James R. Solum, Los Angeles,
Calif., assignors, by mesne assignments, to B and W,
Incorporated, Torrance, Calif., a corperation of Cali-

fornia
Filed Aug. 20, 1957, Ser. No. 679,204
9 Claims, (Cl. 166—182)

This invention relates to the art of producing fluid
from wells and is particularly directed to improvements
in apparatus of the general type commonly used to pro-
vide a seal between the lower end of a well casing and
the upper end of a liner pipe extending below the casing
into the well formation.,

An annular expansible packer element is commonly
mounted between telescoping metallic parts so that the
packer element is expanded upon relative axial move-
ment of the metallic parts. It is also a common prac-
tice to employ frangible means, such as for example,
shear pins to prevent relative movement of the metal-
lic telescoping parts until the packer has been lowered
to the desired position within the well. Premature
breaking of the shear pin sometimes occurs, however,
when the packer assembly encounters an obstruction on
being lowered into the hole with the result that the
packer mechanism may be tripped and the packer “set”
at the wrong location in the hole. It is the principal ob-
ject of this invention to provide a well packer assembly
which cannot be set prematurely upon being lowered
into the hole. It is another object of this invention to
provide latch means in addition to the shear pin for
preventing relative movement of the telescoping metallic
parts of the packer assembly until the packer assembly
reaches the desired elevation in the well bore.

Another object is to provide such a device in which
the latching assembly takes the form of a rotary mem-
ber having threads connecting it to both of the telescop-
ing metallic parts of the packer assembly together with
means for rotating the member while a downward force
is applied to the packer assembly. Other and more de-
tailed objects and advantages will appear hereinafter.

In the drawings:

FIGURE 1 is a diagrammatic view of a well show-
ing a perforated liner pipe resting on bottom and pro-
jecting upward into the lower portion of the well casing.

FIGURE 2 is a similar diagrammatic view showing
the perforated liner pipe suspended from the lower end
of the casing by means of a conventional liner hanger.

FIGURE 3 is a sectional elevation showing a packer
assembly embodying a preferred form of our invention,
the parts being shown in the position during lowering of
the device on a pipe string into the well casing.

FIGURE 4 is a view similar to FIGURE 3 showing
the position of the parts of the device after engagement
with a tubular element at the upper end of the liner pipe
and after the mandrel and threaded member have been
rotated for a number of turns.

FIGURE 5 is a view similar to FIGURE 2 showing
the position of the parts when the annular packer has
been expanded into engagement with the inner surface
of the casing.

FIGURE 6 is a sectional view taken substantially on
lines 6—6 as shown in FIGURE 3.

Referring to the drawings, the well casing, generally
designated 10, extends down into the hole and the per-
forated liner pipe 11 is positioned adjacent the produc-
ing formation and projects into the lower end of the
casing. The liner pipe 11 may rest on bottom as shown
on FIGURE 1 or may be supported in a conventional
liner hanger 12 as shown in FIGURE 2. In either case,
a_tubular element 13 is mounted on the upper end of the
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2
liner pipe 11. The liner pipe 11 as shown in FIGURE
1 may be maintained in central position by means of
conventional centralizers, not shown.

In accordance with our invention, we provide a packer
device generally designated 14, which is engageable with
the tubular element 13 and which acts to form a seal
between the casing 10 and the liner pipe 11. This well
packer device 14 includes an annular resilient packer
element 15 having its lower end fixed to and abutting a
shoulder 16 provided on the shell 17. Internal wickers
18 are provided on the shell 17 adjacent its open lower
end and are adapted to engage the outer surface of the
tubular element 13, as shown in FIGURES 4 and 5.
A series of O-rings 19 may also be provided on the shell
17 for sealing contact with the cylindrical extension 20
on the element 13.

The shell 17 includes a tubular extension 21 which ex-
tends through the bore of the packer element 15 and
which is provided with internal threads 22 near its upper
end 23. These threads engage the external threads 24
provided on the rotary member 25. A sleeve 26 is slid-
ably mounted on the outer surface of the shell extension
21 and a shoulder 27 at the lower end of this sleeve en-
gages the upper end of the anular packer 15. The upper
end of the sleeve 26 is provided with internal threads 28
which are engageable with external threads 29 provided
on the rotary member 25.

Frangible means are provided to connect the sleeve 26
to the shell 17 and as shown in the drawings, this means
includes a plurality of shear pins 30 extending into aligned
openings on the sleeve 26 and sleeve extension 21. The
shell 26 is provided with a tapered bore 32 for reception
of a plurality of wedge slips 33 which engage the outer
surface of the sleeve extension 21. This outer surface
may be serrated as shown at 34. Engagement of the
wedge slips 33 with the serrated surface 34 serves to
prevent upward movement of the sleeve 26 with respect
to the shell 17.

The device 14 includes a mandrel 46 attached to the .
lower end of a string of drill pipe (not shown) by means
of threads 41 and annular terminal fitting 42 is connect-
ed by threads 43 to the lower end of the mandrel 40
and a thrust collar 44 rests on this terminal fitting 42.
The thrust collar 44 has an outer portion which engages
an upwardly facing abutment 45 provided on the shell
17. A collar 46 on the mandrel 40 carries a bearing as-
sembly 47 which rests against the thrust collar 44. A
downwardly facing shoulder 48 on the mandrel 40 en-
gages this collar 46. From this description it will be un-
derstood that when a downward force is applied to the
mandrel 40 that this force passes through the shoulder
48, collar 46, bearing 47, thrust collar 44, abutment 45
and shell 17 although the lower portion of the mandrel
40 is cylindrical, the upper portion of the mandrel 40 is
hexagonal as shown at 50, and a complementary hexa-
gonal bore 51 is provided in the rotary member 25 so
that the member 25 turns with the mandrel 40 but may
slide axially thereon. The member has a cylindrical
counterbore 52 which is engaged by a seal ring 53 car-
ried on the mandrel. A shoulder 54 on the mandrel un-
derlies a shoulder 55 on the rotary member 25.

Cooperating annular elements 56 and 57 are threaded
together at 58 to form a cage for a series of expanding
Tugs 59.. A spring 60 acts on each lug to move it out-
wardly about the rocking pivot 61. In the position shown
in FIGURES 3 and 4, the lugs 59 are maintained in re-
tracted position by the inner surface of the shell exten-
sion 21, When the lugs 59 are in the expanded position
shown in FIGURE 5, a toe portion 62 on each lug 59
engages under a lip 574 on the member 57 to limit out-
\évard movement of the lug under the force of the spring
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In operation, the device 14 is lowered into the casing
10 on the lower end of the drill string (not shown). The
drill string is connected to the mandrel 4§. During the

operation.. of. lowering -the device 14 into the. hole, the
parts are in the position shown in FIGURE 3. It should.

be noted that the sleeve 26 and shell 17 on opposite ends
of the resilient packer 15 are prevented from having any
rélative-motion since they are each connected by threads
to the member 25.
shearing, the pins 3% should the device encounter a tight
spot in the -hole during thé operation of lowering the
device into position,
pipe is added at the surface to. lengthen the drill string,

the device is raised for a short distance in the hole, in.

accordance with conventional pipe handling practice. The
two -sets ‘of ‘threads 28, 29  and 22, 24 prevent relative
axial mevement of the parts 21 and 26 in either direc-
tion, and hence there is no- danger of premature setting
of thie packer at the wrong elevation in the casing, ~The
device 14 is.lowered through and guided by the casing 10
unfil the lower end of the shell 17 strikes the upper end
of the tubular element 13 associated with the liner 11 or
the liner hanger 12. Weight is then rested on the man-
drel to- cause the downward force to be applied through
the shoulder 48, collar 46, bearing 47, thrust collar 44
and abutment 45. This downward force causes the lower
end of the shell 17 to telescope over the tubular element
13. and to-bring the internal wickers 18 into engagement
with- the outer surface of the tubular element 13. Wiih
the weight still applied to the mandrel 40, the drill pipe
and mandrel are rotated to disconnect the threads 28, 2§
and the threads 22, 24. The threads are preferably left
hand so that the drill string may be rotated in the con-
ventional right hand direction without danger of discon-
necting threaded sections of the drill pipe. A predeter-
mined number of revolutions, for example, 28, is suffi-
cient to insure that both sets of threads are disconnected.
During turning movement of the mandrel 46 and mem-
ber 25 the member 25 moves upward along the mandrel
40 from the position shown in FIGURE 3 to the position
shown in FIGURE 4.

The drill pipe and mandrel are then raised upward for
a suflicient distance to bring the expanding lugs 59 up-
ward beyond the upper end of the sleeve 26. The lugs
59 are expanded upward by means of the springs 60 into
a position to engage the upper end 63 of the sleeve 26.
Subsequent downward force applied through the mandrel
40 acts through the abutting shoulders 64 and 65, mem-
ber 56, pivot 61 and Iugs 59 to the upper end 63 of the
sleeve 26. This downward force shears the pins 39 and
permits the sleeve 26 to move downward relative to the
sheil 17 and shell extension 21, thereby axially contract-
ing the annular packer 15 and causing it to expand ra-
dially into contact with the inner surface of the casing
18. The wedge slips 33 engage the serrated surface 34
under action of the compression springs 33« to maintain
the packer 15 in expanded position.

The mandrel 40 and its associated parts 42, 44, 47,
57, 59, 56 and 25 are then withdrawn upward through
the casing.

Having fully described our invention, it is to be un-
derstood that we do not wish to be limited to the details
herein set forth, but our invention is of the full scope of
the appended claims.

We claim:

1. In a well packer device, the combination of: a
tubular shell having a shoulder, an annular expansible
packer mounted on and encircling a portion of the shell
and having upper and lower ends, said lower end engag-
ing said shoulder, a sleeve siidably mounted upon the

Accordingly, there is no danger of

Each time a new section. of drill
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shell and having a shoulder engaging the upper end of

said packer, internal threads on said shell, internal threads
on said-sleeve, a rotary. member baving external threads
engaging said internal threads on the shell and having
external threads engaging said internal threads on the
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sleeve, means including a mandrel extending within and
engaging said rotary member for turning the said rotary
member to release its external threads from engagement
with the internal threads on said sleeve and said shell,
expans1ble lugs carried on.the mandrel, and means for

- moving said-lugs to a position to overlie a portion of

said sleeve upon upward movement. of the mandrel fol-
lowing disengagement of said threads, whereby. a_down-
ward force may be transmitted from.the mandrel through
said lugs to said sleeve for expandmg the packer

2. The combination- set forth in claim: 1 in which the
tubular shell is providéd with an open lower end having
internal wickers, whereby the shell may telescope over
and engage an upwardly projecting  tubular element in
a welk

3. In a well packer device, the combmauon of: a
tubular shell having a shoulder, an annular expansible
packer mounted on and encircling a portion of the shell
and having upper and lower ends; said lower end engag-
ing- said’ shoulder, a. sleeve sl1dably mounted upon the
shell and having a shoulder engaging the upper end of

said' packer, the sleeve extending above the upper end

of the shell, internal threads on said shell at the upper
end thereof, internal threads on said sleeve at the upper

end thereof, a rofory member having a first series of

external threads engaging said internal threads on the
shell and having a second series of external threads
engaging said internal threads on the sleeve, means in-
cluding a mandrel extending within for engaging said
rotary: member for turning the said rotary member to

release both series of threads from engagement with the-

internal threads on said sleeve and said shell, and means
carried by the said mandre] for engaging the sleeve after
upward movement of the mandrel following disengage-
ment of the said threads, whereby the sleeve may be
moved axially toward the shell for expanding the packer.

4. In a well packer device, the combination of: a
tubular- shell having a shoulder, an annular expansible
packer mounted on and encircling a portion of the shell
and having two ends, one end of said packer engaging
said shoulder, a sleeve slidably mounted upon the shell
and having a shoulder engaging the other end of said
packer, internal -threads on said shell, internal threads
on said sleeve, a rotary member having external threads
engaging said internal threads on the shell and having
external threads engaging said internal threads on the
sleeve, and means including a mandrel extending within
and engaging said rotary member for turning the said
rotary member to release its external threads ‘from en-
gagement with the internal threads on said sleeve and
said shell, and means carried by the said mandrel for
engaging the sleeve after upward movement of the man-
drel following disengagement of the said threads, whereby
the sleeve may be moved axially toward the shell for
expanding the packer.:

5. In a well packer device, the combination of: a
tubular shell having a shoulder and having threads there-
on remote from said shoulder, an annular expansible
packer mounted on and encircling a portion of the shell
and having two' ends, one end of said packer engaging
said shoulder, a sleeve slidably mounted upon the shell
and having a shoulder engaging the other end of said
packer, said sleeve having threads thereon, a rotary mem-
ber having a first series of threads engaging said threads
on the shell and having a second series of threads engag-
ing said threads on the sleeve, means including a mandrel
extending within and engaging said rotary member for
turning the said rotary member to release both series of
threads from engagement with the threads on said sleeve
and said shell, and means carried by the same mandrel
for engaging the sleeve after upward movement of the
mandrel following -disengagement of the said threads
whereby the sleeve may be moved ax1a11y toward the
shell for expandmg the packer.

6. In ‘a’ well packer device, the combination of: a
tubular shell having an open lower end adapted to tele-
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scope over and engage an upwardly projecting tubular
clement in the well, an annular expansible packer
mounted on the shell and having an upper and lower end,
means fixing the lower end of the packer to the shell, a
sleeve slidably mounted on the shell, means fixing the
sleeve to the upper end of the packer, a mandrel extend-
ing within the sleeve and having a shoulder, a threaded
member slidably and non-rotatably mounted on the man-
rel above the mandrel shoulder, first thread means con-
necting said member to the shell, second thread means
connecting said member to the slesve, thrust means
mounted on the mandrel and engaging the shell whereby
the mandrel may turn while applying a downward force
to the shell, such turning movement of the mandrel serv-
ing to disconnect the first and second thread means, ex-
pansible lugs carried on the mandrel, and means for mov-
ing said Iugs to a position to overlie a portion of said
sleeve upon upward niovement of the mandrel follow-
ing disengagement of said threads, whereby a downward
force may be transmitted to the sleeve to move the sleeve
downward relative to the shell to expand the packer.

7. In a well packer device adapted to be run into a well
on a pipe string for establishing 2 seal between the Jower
end of a well casing and the upper end of a liner pipe, the
combination of: a tubular shell having an open lower end
adapted to telescope over and engage an upwardly project-
ing tubular element on a liner pipe, an annular expansible
packer mounted upon the shell, means fixing the lower
end of the packer to the shell, a sleeve slidably mounted
upon the shell, means fixing the sleeve to the upper end
of the packer, frangible means preventing relative axial
motion between the sleeve and the shell, a mandrel ex-
tending within the sleeve and having a shoulder, a threaded
member slidably and non-rotatably mounted relative to
the mandrel above the mandrel shoulder, first thread
means connecting said member to the shell, second thread
means connecting said member to the sleeve, an abutment
within the shell, thrust means including a bearing assem-
bly mounted on the mandrel engageable with the abutment
whereby the mandrel may turn while applying a down-
ward force to the shell, such turning movement of the
mandrel serving to disconnect the first and second thread
means to permit upward movement of the threaded mem-
ber and mandrel relative to the sleeve and shell, lug means
carried by the mandrel within the shell biased to expand
outwardly upon upward movement of the mandrel to en-
gage the upper end of the sleeve, whereby a downward
force may be applied to the sleeve by the lug means to
break the frangible means and move the sleeve downward
relative to the shell to expand the packer, and means for
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engaging the said sleeve and said shell for preventing
upward movement of the said sleeve relative to the said
shell after the packer has been expanded.

8. The combination of claim 7 wherein the means for
preventing the said upward movement of the sleeve rela-
tive to the shell includes one or more circumferentially
extending wedge means mounted between and engaging
said sleeve and said shell.

9. In a well packer device adapted to be run into a
well on a pipe string for establishing a seal between the
lower end of a well casing and the upper end of a liner
pipe, the combination of: a tubular shell having an open
lower end adapted to telescope over and engage an up-
wardly projecting tubular element on a liner pipe, an
annular expansible packer mounted upon the shell, means
fizing the lower end of the packer to the shell, a sleeve
slidably mounted upon the shell, means fixing the sleeve
to the upper end of the packer, frangible means pre-
venting relative axial motion between the sleeve and the
shell, a mandrel extending within the sleeve and having
a shoulder, a threaded member slidably and non-rotatably
mounted relative to the mandrel above the mandrel
shoulder, first thread means connecting said member to
the shell, second thread means connecting said member
to the sleeve, an abutment within the shell, thrust means
including a bearing assembly mounted on the mandrel
engageable with the abutment whereby the mandrel may
tarn while applying a downward force to the shell, such
turning movement of the mandrel serving to disconnect
the first and second thread means to permit upward move-
ment of the threaded member and mandrel relative to
the sleeve and shell, lug means carried by the mandrel
within the shell biased to expand outwardly upon up-
ward movement of the mandrel to engage the upper end
of the sleeve, whereby a downward force may be applied
to the sleeve by the lug means to break the frangible
means and move the sleeve downward relative to the
shell to expand the packer.
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