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1

This invention relates to a grapple, and more
particularly to ‘a grapple of the spear type
adapted for use in recovering pipe from wells and
constructed for ready engagement with and re-
lease from such pipe which has become stuck or
disconnected in the well bore. ‘

An impoertant object of the invention is to
provide g pipe pulling device embodying cooper-
able ‘mandrel ‘and expansible grapple means
adapted for insertion in a pipe and engageable
therewith to permit withdrawal of the pipe from
the well, without damage to the pipe and also
operable to release the engagement of the grapple
with the pipe and withdrawal of the same there-
from whenever desired.

The invention also contemplates the provision
of positive release means, operable upon rotation
of the mandrel, to assure releasing movement of
the parts.

A further object of the invention is to provide
a grapple having an expansible member possess-
ing improved flexibility and strength, whereby.
the same is rendered more readily expansible and
less likely to be broken in use. .

The above and other objects and advantages
of the invention will be apparent from the follow-
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ing detailed explanation of the preferred embodi-

ment of the same when taken in conjunction with
the drawings annexed. )

In the drawings: .

Figure 1 is an elevational view of the invention
shown partly in section;

Figure 2 is a cross-sectional view taken on the
line 2—2 of Figure 1, looking in the direction
indicated by the arrows: .

Figure 3 is a fragmentary side elevational view,
showing the invention in engagement with.g pipe
- and in releasing condition: and

Figure 4 is an élevational view of the invention
with the grapple member in a different position
on thé mandrel and rotated 99° from the position
shown in Figure 3,

The invention, briefly stated, comprises a tu-
bular mandrel having an external spiralled and
flared face and supporting thereon an expansible
grappling member having an-internal spiralie
portion cooperatively associated with the exter-
nal face of the mandrel. A guide nut secures the
grappling member on the mandrel, and a. releas-
ing ring is disposed between the nut and the
grapple member to assure a positive disengage-
ment of the parts.

Referring to the drawings in greater detail,
the numeral | indicates generally the mandrel
which may be formed with a reduced portion
having an external spiralled downwardly facing
shoulder 2 and an enlarged head 3 providing a
shouldered portion 4 for engagement with the
upper.end of a stuck pipe 5, when the grapple is
inserted in the pipe. The head portion 3 is pref-
erably threaded for connection to an operating
string of pipe.
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A guide nut § is screwed onto the threaded
lower end 7 of the mandrel, which nut has an
outlet passage 8 for the passage of fluid there-
through, and also has a tapered lower end i1
serving to guide the grapple into the open end
of the stuck pipe in.the well.

The mandrel has an external spiralled down=
wardly flared face § extending irom below the
shouldered portion 4 to a point above the guide
nut § and terminating in the external down-
wardly facing shoulder 2 and which face may
be spiralled to the left as indicated in the draw-"
ings. The mandrel may be tubular in form hav-
ing a central passage {8 therethrough to permit
fluid to be forced through the mandrel when de-~
sirable from the operating string- to which the
grapple is attached.

The externally toothed grappling member 12
is of sleeve-like formation and is disposed on the
mandrel whereon it is retained by the guide nut
8. The grappling member has a slot extending
from erid to end therecof, which slot is formed
with an upper portion {4 and a lower portion {5,
these portions. being offset circumferentially of
the grappling member and connected by a slot
portion 1§ extending therebetween, as indicated
in Figure 4. It has been found that by offsetting
this slot the tendency to distort or actually split
the pipe has been greatly reduced. This same
advantage could be realized by providing cooper-
able. offset porticn on the slips of a slip type
grapple or a grapple with two or more independ-
ent coacting slips. The grappling member  is
formed with end portions 18 and 29 of some-"
what reduced diameter, and a plurality of slots
such as indicated at 22 are provided.at spaced in-
tervals about the grappling member,; these slots
extending between the portions 18 and 26 and
terminating ~within ‘the ends of the grappling
member. The end portions of the slots 22 may
be widened or extended as seen at 24 in Figure 3
if"desired to further add to the resilisncy of the
grappling member. ’ .

In-tools of this type it has been ‘the ‘practice
toslot the grappling member from opposite ends,
the slots leading from one end of the grappling
member terminating near the opposite end; but
in-use it has been found that this type of grap-
bling ‘member ‘is too resilient and has a greater
tendency to become broken or to-hang on tha
upper end of the stuck:pipe than the type of
grappling member -disclosed herein.

The grappling  member 12 “has an inside,
spiralled, downwardly flared face 26 which con-
forms to the taper of and rides on the corre-
sponding face 8 of the mandrel and an internal
spiralled upwardly facing shoulder 2§’ 0pposS~
ing the external spiralled face 2 of the man-
drel. - At its upper ‘end the: grappling: member
has an upwardly extended portion 28 forming
8 vertically disposed shoulder-39, which engages
& vertically disposed shoulder 31 on the spiralled
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face 2 to prevent the upper end of the grappling
member from becoming too tightly engaged
against the face 2 to be readily released there-
from.

The guide nut 6 is formed at its upper end
with alternately atrranged sloping end surfaces
such as those indieated at 32 and 32’, and a re-
lease ring or cam 34 is disposed on the end por-
tion T of the mandrel which ring has alternate-
1y arranged sloping end surfaces 36 and 36’
thereon. The cooperating sloping surfaces 32
and 36 of the guide nut and release ring, re-
spectively, are preferably arranged at a very
small angle to the horizontal, sufficient to as-
sure the separation and prevent sticking or
freezing between the mandrel and the grapple
member, but not to interfere substantially with
relative rotation between these parts. This an-
gle of the camming surfaces 32 and 3¢ is less
than the helical angle or slope of the engag-
ing surfaces 28’ and 2 of the grappling member
and the mandrel, which are in contact in the
releasing condition of the tool, as shown in Fig-
ure 1. The guide nut and release ring thus
form cam means by which release of the grap-
pling member from the mandrel is assured in
order to move the parts from releasing to catch-
ing position. The ring 34 has a flat upper sur-
face 88 with which the lower end of the grap-
pling member engages, when the grapple is in
pipe releasing position. An opening 35 is formed
in the release ring of a size somewhat larger in
diameter than the diameter of the end 7 of the
mandrel, so that the ring is freely movable on
the mandrel when out of engagement with the
erappling member.

The grapple is assembled by turning the man-
drel to the left relative to the grappling mem-
ber to run the grappling member up on the
mandrel to the position shown in Figure 4, in
which position the shoulder 36 will be in en-
gagement with the shoulder 3i. The release
ring or cam 34 is placed on the end portion 7
of the mandrel and the guide nut & is screwed
in place on this threaded end. After the tool
has been thus assembled, the mandrel is rotated
to the right, and the grappling member there-
by screwed down the mandrel into engagement
with the releasing ring, as seen in Figures 1
and 2, in which condition the grapple is ready
for insertion into the stuck pipe. The grapple
may then be run into the well and will be guided
by the tapered end Ii of the guide nut 6 into
the upper end of the pipe § to be pulled.

With the grappling member in releasing con-
dition as seen in Figure 3, the outer toothed
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surface of the grappling member will frictional- .

iy engage the pipe 5 but can be readily inserted
in the open end of the same. When the grap-
ple is in position in the pipe the operating string
is rotated to the left to move the mandrel down-
wardly in the grappling member and disengage
the same from the releasing ring.

An upward pull on the operating string to
which the grapple is attached results in bring-
ing the spiralled tapering face § of the mandrel
into engagement with the inside tapering face
25 of the grappling member, and the grappling
member will thereby be expanded into secure
engagement with the pipe to be pulled. The
pipe may then be withdrawn by the further
exertion of upward pull on the operating string.
In the event, however, that the pipe cannot be
moved by the grapple, the weight of the operat-
ing string, or a part of the weight of the same

60

65

70

75

4

may be allowed to bear downwardly on the
grapple moving the same downwardly until the
spiralled faces 9 and 26 are separated. A right
hand rotation of the grapple will then serve to
bring the grappling member down info contact
with the releasing ring, which in turn brings
the opposing cam surfaces of the ring and guide
nut together, resisting further downward move-
ment of the grapple with respect to the man-
drel. In this position the spear may then be
pulled straight out of the pipe. Continued right
hand rotation of the spear during the withdraw-
ing movement may be employed as an aid in
keeping the tool in fully released position.

Ii is often desirable in carrying out operation
with a grapple of the kind disclosed herein, to
re~engage the pipe with the grapple after the
same has been released. The movement of the
parts of the grapple from releasing to catching
position is, however, frequently hindered or pre-
vented by locking or freezing of the parts in the
released condition, as seen in Figure 1 of the
drawings, and it is for the purpose of assuring
separation of the grappling member from . the
mandrel under such circumstances that the re-~
leasing ring and guide nut structure has been
provided.

When the tool is in the releasing ccndition as
seen in Figure 1, and it is desired to re-engage
the grapple with the pipe, the mandrel is rotated
to the right, causing the camming surfaces 32 and
28 of the guide nut and releasing ring, respective-
1y, to separate from each other, which causes the
release of the mandrel from the grappling mem-
ber. The grapple can then be brought into grip-~
ping engagement with the pipe by an upward pull
on the operating string in the manner previously
described.

As seen in Figure 1, the end porticn 7 of the
mandrel is slightly longer than the depth of the
threaded counterbore, in the nut 6, into which
this end portion is fitted, so that the release ring
24 is never tightly clamped between the mandrel
and the nut.

It will thus be seen that the invention as de-
scribed above provides an improved grapple
structure having increased strength and expansi-
bility in the grappling member, and positive re-
lease means whereby sticking of the feol in the
pipe is cbviated. )

The drawings and description disclose what is
now considered to be a preferred form of the
invention, but it is to be understeod that this
is by way of illustration only, and that numsrous
changes in the structures and arrangement of
the various parts may be made without departing
from the spirit of the invention or the scope of
the appended claims: :

This application is a continuation-in-part of
copending application, Serial Number 783,135,
filed October 30, 1947, by this applicant for a
grapple now Patent No. 2,5618,430. .

What is claimed as new and desired to secure
by Letters Patent is:

1. A pipe grapple comprising, a mandrel, a
sleeve-like expansible grappling member dispcsed
on said mandrel, means on said mandrel opera-
tively engageable with said grappling member to
expand the same, said grappling member having
a slot extending from end to end through said
grappling member, said ' slot having porticns
spaced circumferentially of said grappling mem-
ber.

2. A pipe grapple comprising, a mandrel, a
sleeve-like expansible grappling member disposed



2,689,763

on said mandrel, means on said mandrel opera-
tively engageable with said grappling member to
expand the same, saig grappling member having
a3 slot extending completely through the member
from end to end thereof, said slot having portions
offset cireumferentially of said grappling mem-
ber, and a slot portion extending circumferen-
tially of said grappling member j oining said offset
portions.

3. A pipe grapple comprising, a mandrel;, a
sleeve-like expansible grappling member disposed
on said mandrel, means on said mandrel opera-
tively engageable with said grappling member to
expand the same, said grappling member having
8 plurality of elongated slots, one of said slots ex-
tending completely through the member from
end to end thereof and having circumferentially
-offset portions, and g, circumferentially extending
slot portion connecting said offset portions.

4. A pipe grapple comprising, g mandrel, a
sleeve-like expansible grappling member disposed
on said mandrel, mesns on said mandrel opera-
tively engageable with said grappling member to
expand the same, said grappling member having
an elongated slot extending completely through
the member from end to end thereof, said slot
having portions terminating at circumferentially
Spaced points on said grappling member,

5. A pipe grapple comprising, a mandrel, g
sleeve-like expansible grappling member disposed
on said mandrel, means on said mandrel opera-
tively engageable with saig grappling member to
expand the same, said grappling member having
& plurality of elongated slots at spaced intervals
about the circumference of said grappling mem-
ber, one of saig slots - extending completely
through the member from end to end thereof,
and certain of saiq slots terminating at both ends
within the ends of said grappling member.

6. A pipe grapple comprising, g, mandrel, means
on the mandrel for connecting the same to an
operating string and having an external, Spiralled,
tapering face terminating in a downwardly fac-
ing shoulder, -a sleeve-like expansible grappling
member around the mandrel frictionally engage-
able with' a surrounding pipe to -resist relative
movement between thé pipe and member, said
member having an Internal, spiralled, tapering
face terminating in an upwardly facing shoulder,
said mandre] being movable in the member upon
exertion of an upward pull on the string to en-
gage said faces to expand said member into grip-
ping engagement Wwith said pipe, said mandrel be-
ing also movable downwardly in said member to
disengage: said faces, a guide nut on the mandrel
and rotatable therewith, g, ring around the man-
drel between the nut and said member, said
shoulders being cooperable upon rotation of the
mandrel in the member in one direction to clamp
said ring between the nut and said member and
hold the mandrel and member against relative
rotation, said ring and nut haying cooperating
faces positioned to disengage  upon rotation of
the mandrel in the member in the other direction.

7. A pipe grapple comprising, a mandrel having
an external, spiralled, tapering face terminating
ina downwardly facing shoulder, a sleeve-like ex~
pansible grappling member around the mandrel
frictionally engageable with a surrounding pipe
to resist relative movement between the pipe and
member, said member having an internal,
spiralled tapering face terminating in an ypward-
ly facing shoulder, said mandrel being movabie
in the member to g catehing position to engage
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said faces and expand said member into gripping
engagement with said pipe, g guide nut on the
mandrel and rotatable therewith a ring ‘around
the mandrel between the member and the nut,
said mandrel being movabie by rotation in one
direction in said member to a releasing position
to disengage said faces, said shoulders heing co-
operable in said releasing position, to clamp said
ring between said member and said nut to hold
said mandrel and member against relative rota-
ticn, said nut and ring having engaging faces po-
sitioned to disengage upon rotation of the man-
drel .in the other direction.

8. A pipe grapple comprising; s mandrel hay-
ing an external, spiralled, tapering face termi~
nating in a downwardly facing shoulder, a sleeve-
like expansible grappling member around the
mandrel frictionally eéngageable - with a sur-
rounding pipe to resist relative movement be-
tween the pipe and member, said member hay-
ing an internal, spiralled, tapering face termi-’
nating in an upwardly facing shoulder, said man-
drel being movable upwardly in the member to g
catching position to engage said faces and ex-
pand said member into gripping - engagement
with said pipe, a guide nut on the mandrel and
rotatable therewith, said guide nut having an
upwardly facing cam surface a ring around the
mandrel between saig member-and said nut and
having a downwardly facing cam surface, said
mandrel being rotatable in one direction in said
member.to a releasing Dosition to disengage said
faces and engage said shoulders, said shoulders
being “ cooperable in said releasing position to
clamp said ring between said member and nut
and hold said member and mandrel against rela-
tive rotation, said cam surfaces being engage-
able in said releasing position and disengageable
upon rotation of said mandre] in the other direc-
tion.

9. A pipe grapple comprising, -2 mandrel hay-
ing an external, spiralled, tapering. face termi~
nating in a downwardly facing shouider, a sleeve-
like expansible grappling member around the
mandrel frictionally engageable with a surround-
ing pipe to resist relative movement between the
pipe and member, said member having an in-
ternal, spiralled; tapering face terminating in an
upwardly  facing shoulder, "said mandrel being
movable in the member to 3, catching position to
engage said faces to expand the member into
gripping engagement with said pipe, said man-
drel ‘also "being ‘movable upon' rotationin one
direction in said member to a releasing position
to disengage said ‘faces and engage- said shoul-
ders, said shoulders being cooperable in. said re-
leasing position to hold said mandre]l and mem-
ber against relative rotation, and releasing means
between the mandrel and member and" operable
upon rotation of the mandre] in the other direc-
tion to release the mandrel and member from
said releasing position. ’
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