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10 Clalms

.This invention 1e1ates to a gr1pp1ng devxce for

the purpose of gripping pipes, -rods and :similar
obijects and has for its general object the:provi-
sion of such a device which will be better adapted
to situations encountered in actual practice.-
- Devices for gripping. pipes and:similar cbjects
have been for a long time-well known but such
devices: have been limited in capacity and effec-
tiveriess as compared with their size and have
also been limited in their adaptability to -dif-
ferent situations encountered in actual operation.
Thus, for example, in the case of overshots em-
ployed for removing objects from an opening such
as: a well bore it frequently occurs that the annu-
lar space about the. otitside. of the .object to; be
removed is of such limited dimensions that over-
shots heretofore: devised. have: been too large to
permit their efficient use.: When they. are used
it not infreguently occurs.that they become stuck
in the limited annular spaceavailable. : The same
is. true -of other .types of devices for grippmg
pipes, rods and the: like:

Furthermore,; . in dev1ces heretofore employed
wherein slips are used for the purpose of grip-
ping the pipe ‘or other. object,. the slips ‘have
ordinarily been forced into gripping engagement
py-.relative motion: between a slip bowl or guide
having a conical séat and a. slip likewise having
a conical surface for engaging such.seat: These
engaging conical surfaces.are designed ordinarily
so that they will fit exactly ‘at:some point: at
which the slip is supposed to fully:-engage the
object to be gripped. However, if due to wear
or for some-other reason the object to be gripped
does. not have exactly the dimensions for which
the gripping device was designed,; orif the gripped
device is of such weight and material that the
slips ‘will bite into or: deform. the.same under
the force of the engagement, the. conical sur-
faces will not be fully engaged, and because of
the thus reduced bearing surface'in engagement
between . the slips-and.their supports, the :slips
themselves are frequently broken or the seating
surfaces ‘on the slips and on the slip.-bowls. or
guides are deformed because of excessive loading
on the reduced hearing areas. .

It is, therefore, a more speciﬁc obJect of thls
invention to provide a gripping device of the type
referred _to- in -which the load capacity. of the
gripping device will not depend .upon the, exact
size of the member to be gripped..: :

Another gbject: of this mve'ltlon is: to prov1de
a- structure. of the type referred .to in which the
eripping device may be made.of maximum capac-
ity and minimum dimensions so that it may be b

10

15

20

30

40

opezated w1th1n sma11e1 clearances than dev1ces
heretofore employed.

It is also noteworthy -that -in' the past such
devices 'in -the form- of ‘overshots have: usually
been'made non-releasable for the reason that the
releasing structures heretofore devised have been
undépendable .and of such a nature that they
have been likely to cause the fouling of the device

when used in' spaces of: limited dimensions:. :

It is, therefore, an object of this invention to
provide an overshot structure with an-improved

releasing device which will be relafively sure in

operation and which will not occupy an exces—
sive amount of space.

It is a further obJect to prov1de such an over-
shot ‘with a-releasing device -which -will not be
abt to  become fouled when employed in" rela-
tively “small annular..spaces or when used.in
connection: with ~ the. grlppmv of . irregularly
shaped objects. :

Other objects and advantages of this 1nventlon
will become -apparent from the following descrip-
tion taken in connection with the accompany-

ing drawings wherein is set forth by way of illus-
‘tration: and example, but not-by way of 11m1ta-

tion; one embodiment-of: the. mvenulon

In the drawings: : ;

Fig..1.is a view: partly in side: elevatlon and
partly ‘in" vertical. cross section: illustrating ' the
upper - portion of a. gripping ‘device cons’mucted
in ‘accordance with:this invention.:

Fig. 2 is a similar view:illustrating- the lower
portion -of :the same tool and providing a con-
tinuation of the lower portion of Tig.'1.

Figs. 3 and 4 are views similar to Figs..1 and 2
respectively but showing the device.as it is being
passed. downwardly over- & pipe to be .gripped
and ‘showing the parts of ‘the “device in their
released position. :

Fig. 5 shows. a transverse cross sectlon taken
along the line 5—5 of Fig. 1.

Fig. 6 is'a view showing a fransverse cross sec-

" tion taken along the line 6—6of Fig. 1.
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‘Fig. 7 is a fragmentary top plan V1ew of a
portion -of ‘the slip bowl o guide illustrated in
Fig. 8 and showing certain features of one of the
slip seats formed therein.

Fig. 8 is- a view partly in s1de elevatmn and
partly . in. longitudinal cross section illustrating

_the slip’ bow! or. guide, forming ‘a part of the

structure shown in Figs. 1-to 4 inclusive.
Tig. 9 shows a longitudinal cross section

through the sllp retainer ring and slip connec-
tlons

Fig. - 10 shows a fragmentaly cross. - section
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through the slip and slip bowl taken along the
line 18—10 of Fig. 8 and showing the full seat-
ing of the cylindrical seat and slide surfaces
against each other.

Referring more in detail to the drawings, the
tool as illustrated in Figs. 1 and 2 is suspended
upon a pipe | through which the tool is to be
operated. On -the lower end -of -this pipe -is
threadedly secured a collar 2 forming a top con-
nection, and this collar is externally threaded to
receive a sleeve 3 which encloses the major por-
tion of the working parts of the tool. - Threaded
into the lower end of the sleeve 3 is the slip bowl
or guide 4 in which the slip supporting guides or
seats are formed. The slip bowl or.guide com-

o
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prising the body 4 is internally threaded at its

lower end to receive a pipe 5 or other member
which it may be desirable to connect thereto.
The slip seats 6 which are formed within the

upper portion. of the slip bowl or guide 4 are o

made cylindrical as distinguisheq from conical,
each seat being formed on its own axis which is
inclined with respect to the axis of the holder
and which preferably intersects said axis, and
“the outer surfaces of the slips 7 are likewise made
cylindrical and of the same radius to fit the seats
6. Thus in Fig. 8 the line 6a represents the axis
of the cylindrical seat surface 6§ in the slip guide
4 and it will be seen that this axis is inclined with
respect to -the axis 4a¢ of the slip guide 4. The
broken lines 6b .and 6c in ‘Fig. 8 represent radii
of the cylindrical surface 6.4t its upper and lower
© ends respectively, these radii being equal in length
because of the fact that the surface § is cylin-
drical. ' -A fragmentary top-plan view showing the
cylindrical guide 'surface §-is contained in Fig.
7,.the ‘upper and lower radii 6b and 8¢ being
likewise shown in this figure :as being of "equal
length. In this figure :also ‘the shoulder ‘6d is
shown at the lower end of the cylindrical seat
surface 8 and the retaining radial side wallg are
indicated as lying between the -solid line 6e at
the "upper end -of the eylindrical seat surface 6
and the dotted line €f-at the lower end thereof.
Inasmuch as the arcs struck about the radii 6b
and 8¢ are of equal length, the radial retaining
surface between the upper edge-6e-and the lower
edge 6f at ‘the opposite edges of ‘the-cylindrical
seat surface § would not be'visible in Fig. 7 except

in dotted lines as-illustrated.. One such surface, @

however, is illustrated-at 8¢ in Fig. 8.. It will thus
be seen that the -outer surfdaces of the slips 7
will at all times-seat fully against the seat sur-
faces 8 regardless of the vertical position of the
slips.
somewhat larger -dimensions than-that for which
the tool was designed so that the slips come into
gripping engagement with the member while they

are still & substantial distance up in-their seats -

6, they will still have g full bearing-between their
outer surfaces and the slip sesat surfaces '8, This
is“clearly indicated in Fig. 10-of the drawings in
which the radius of the cylindrical seat surface
6 is indicated at the point'of the section by the
line "6 and the radius ‘of “the gripping portion
of the slip T is:indicated at Ta. - Referring to Fig.
7 it will be seen that the ‘side walls of ‘the slip
guides or seats are made radial :‘with respect to
the axis.of the cylindrical ‘surface forming ‘the
slip seat and that they, therefore, converge ‘in-
wardly. - The vertical edges of the:slips are made
of similar conformation. so that when ‘the slips
are in-place within their respective seats they
will be held against radial of lateral movement
away from -their seats, although longitudinal

Thus, if the member to -be ‘gripped is of 53 2 and the slips 7 are suspended is moved up-
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‘wardly -as the two. members engage.

‘gage the buttress type threads {71 and 21,
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movement with respect to their seats will be freely
permitted. Downward movement of the slips will
be limited by the upwardly facing shoulder at the
lower end of each slip guide or seat.

The individual slips are provided with suitable
teeth 8 on their inner surfaces so that they may
grip. the pipe or other object in such a manner
as to manipulate it in the .desired.direction. In
the case of the teeth illustrated these are ar-
ranged vertically so as to make possible the trans-

~mission of rotary force to the object to be gripped.

In the case of a pipe such as illustrated in Fig,
4 where a definite external shoulder is present,
such slips may also be used to exert a very sub-
stantial lifting force on the pipe, but if lifting

‘force -alone against a smooth cylindrical surface

be desired, then the teeth 8 on the slips might be
arranged horizontally in a manner well known to
persons skilled in the art. Any number of slip
seats may be provided in the seat bowl to re-
ceive a predetermined number of slips. Ordi-
narily three or four slips will be employed.
Fach of the slips Tis also formed with a_stem
§ which extends upwardly and is formed with
a2 T-shaped head 10 on its upper end fitting into
a T:slot {1 in a slip retaining ring 12. - This slip
retaining ring is slidably mounted within the
sleeve 3 and may be rotatably supported through
the medium of a ball bearing {3 within the lower
end of a sliding operating sleeve (4. It will be
seen that the balls forming the ball bearing 13
may. be inserted through a suitable opening in
the sleeve {4 into the complementary grooves or
races formed in the exterior of the slip retain-

5 ing ring {2 and in the interior of the sleeve (4.

After the insertion of the balls this opening would
be closed by means of a suitable plug 15.

Secured to the upper end of the sleeve 14 is an
element (5 which might be termed a ratchet
sleeve having downwardly facing buttress type
threads I7 on its outer surface. This sleeve may
be threaded or otherwise secured:within the sleeve
18 ‘as illustrated, and then ‘locked -thereto .by
means of a.set screw 18:or the like.

The lower portion-of the fitting '2 inside the
sleeve 3 is provided with. a series of ‘circumferen-
tially spaced windows 1% in which are positioned
radially movable dogs 28 having upwardly facing
segmental ‘buttress type threads 21 formed on
their inner faces. These dogs are at‘all times
urged radially inwardly by means of a .circumfer-
entially extending spring 22.

From the foregoing it will be seen that when
the sleeve 14 from which the slip retaining ring

wardly within . the sleeve 3, the buttress type
threads (T will engage within the segmental
threads 21 on the dogs 20 moving these dogs out-
After the
members are engaged with each other the dogs
20 will be moved inwardly into full engagement
with the threads 17 by means of the spring 22.
When the parts are in this position the slips 7
will be suspended within the upper portions of
their seats as illustrated in Fig. 4 and will.not grip
a, member such as the pipe 23 which may be po-
sitioned within the tool at the time.

In order to disengage the parts 16 and 20 from

‘each other so that the slips may move downward-

ly within the slip support 4 and engage a pipe
such as the pipe 23, it is necessary to provide a
means whereby the sleeve {4 and its associated
parts may be held against rotation while the
sleeve 8 and the fitting 2 are rotated to disen-
For
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this purpose there have been provided a plurality
of - circumferentially spaced friction springs 24
which: may be ‘referred-to- as bow springs and
which are located ‘within the sleeve 14.  These
sprmgs have their ‘opposite ends secured as by
means of rivets 25 or the like toa pair ‘of float-
ing rings 26 and 21 These spring 24 are adapted
to receive' and frictionally grip-a pipe such as
the pipe 23 as illustrated in Fig. 3 so that when
the major portion of the tool including the fit-
ting 2 and the sléeve 3 is rotated, the springs 24
and their associated rings 26 and 21 will be-fric-
tionally held against rotation. In order that this
holding ‘force might be transmitted to -the- sleeve

i4, there are insetted in the sleeve 14 and secured

thereto between the springs 24 a plurality of seg-
mental blocks or keys 28. - These may be secured
in place by any deslred means such as the’ screws
29,

Now if the dev1ce be lowered over a pipe in
the manner illustrated in Figs. 3 and 4, the slips
1 upon striking somie enlargement in-the pipe
such as illustrated at 30 will be urged upwardly
toward an upper position within their seats. : This

is, of course,-accompanied by an upward move- E

ment of the sleeve 14 and the member 16-carry-
ing the buttress threads 1. This member enter-
ing between the dogs 20 will cause the buttress
threads 171 to engage the buttress threads 21 and
thereafter suspend the sleeve I4 and the dogs 1
in such upper position,

It will be appreciated, of course, that the parts
may be placed in this upper position before being
engaged over an element such as the pipe 23 1f
so desired.

Having passed the tool over the pipe 28 or other
member to-be gripped and having placed it in' a

pos1t10n where it is desired to grip the pipe 23,

the major portion of the tool ig then rotated by

means of the suspending pipe | while the sleeve.

{4 and the element {6 are held against. rotation
by means of the springs 24, .This relative rota-
tion betwéen the parts 18 and 20 williresult in
disengagement of  the .buttress: type- threads 17
and. 21, whersupon an upward movement of the
pipe { and its associated vparts including the slip

(=43
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shouldér thereon, thé first result will be that the
movement of the spiings and the associated rings
26 and 27 is stopped until the keys 28 come in
contact with the  ring ‘21. . Thereupon - further
movement tends to straighten out the springs 24
and move them upwardly :The lower ‘ends of
the ‘springs’are, -of ‘colirse, anchored: to the ring
21 but the upper ‘erids of -the springs together
with the ring 26 are free to move upwardly and
thus ‘permit the springs to straighten out until
their central portions: have moved outwardly far

-enough to permlt the entry of .the pipe or the

passage "of ‘the shoulder 'thereon. The: same
thing occuirs when the device is being moved up—
wardly -along- the plpe and & shoulder thereon:-is
engaged by ‘the springs- 24.  In: that instance,
however, the’ ring 26 will continue to be moved

‘upwardly by the’ engiagement of the keys 28

whereas the ring 21 will ‘bé: free to move.down-
wardly With respect to the sleeve 14 until the

‘springs 24 have expanded suﬁiclently to allow the
‘shoulder on the pipe:-to pass. “Thus it will be seen

. that the sprmgs in each case are allowed t0 .ex-

pahd and-as”they eéxpand to move ‘in ‘the same
dn'ectlon as that in whlch they are pushed by
engagement with the pipe. ‘

Tt is further to be noted that the rings 26 and
2T are positioned inside of the ends of the springs
24 ‘and secured thereto so thit the ends of ‘the
springs cannot under any clrcumstance move in- °
wartdly into the path of the pibe being engaged or
a shoulder thereon, yet both ‘ends of 'the springs
are free to move® m an’ axial’ direction ‘with’re-
spect to the tool as the’ central portions of: ‘the

5 springs are flexed outwardly m passmu over 8
‘pipe or a shoulder theréon. g

It has-been found that a tool constructed in

‘accordance with ‘the foregomg description may be
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support 4 will result in-an inward movement. of.

the slips T so that they w111 encage the pipe 23 and
‘gmp the same.

If after pulling upon the plpe 23 or makmg
other attempts to manipulate it in: the des1red
manner it is found impossible to:dislodge it or'it
is 'desired for some other reason to disengage the
“tool from the pipe 23, this may be accomplished
by -merely lowering the tool with respect to the
pipe 23. When"the tooliis lowered the springs
24 whieh are in frictional engagement with the
pipe 23 will tend to remain stationary and when
the keys 28 engage the upper end of the ring 21
this engagement will-tend to arrest downward
movement of the sleeve 14 and the slips 7. Con-
tinued downward movement of thetool will again
engage the buttress type threads 1T and 21 with
each other whereupon the slips w111 ‘be held in
their released upper positions .in ‘their séats and
will not grip the pipe 23. The tool may theri be
removed from the pipe 23 by an upward hftmg
force.

It is to be noted in connection with the sprmgs
24 that both' ends of. each -spring are-secured

against radial movement so that neither end of
any spring may be. moved radially inwardly to
foul the tool: It is further to be noted that when
“the tool'is moved over a pipe or the like so that
the sprlngs 24 ‘engage the ‘end of ‘the pipe or a
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made with an: unexpectedly thin wall section so
that it may.be employed where the annular clear-

-ance ‘aboutthe ‘member- to-be gnpped is very

small; " Due to the formatlon of the slips and-slip
seats within the slip support the slips will always

‘be' in full engagement with their' seats -and' the

excessive ‘stresses whlch might otherwisé be placed
upon the slips and their seats' in the event ‘the

»member to be ‘engaged is not exactly the proper

size for the tool or in-the event that' the slips

“bite ‘into such member more than antlclpated wﬂl

be avoided.” -

"Means has’ also been provided whereby the
slips ‘may be positively held out of gripping en-
gagement at all times desired yet. may be re-
leased for grippirig whenever the occasion arises. -

-If ‘desired, after the slips have been brought into
'gripping engagement, they may be readily released
"by a simple downward movement of the tool

with respect.to the member gripped. -~ .

From ‘the foregoing it will be appreciated that
a tool has been provided which is fully capable
of carrying out all of the obJects and advantages
sought by this invention.

Havmg descnbed our invention, we claim:

pR In a device for gripping pipe or the like, a
shp bowl and slip means having cooperatmg cy-
lindrical - guide and slide surfaces 1espect1vely
said surfaces-being formed on an axis disposed

" at an angle ‘to the axis of the slip bowl, and.

70-
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means. for releasably supporting the slip in a
portion of the giide where: it will not be'in en-

-gagement with the member to be gripped, said

means being engageable by relative axial move-
ment and releasable by relative rotary movement
of its respective parts, ‘said means including a
¢ircumferentially - threaded -element and a plu-




4
rality -of -circumferentially spaced -members dis-
posed about -the circumference of:said-element,
each having -a-threaded: portion engaging .the
threaded circumference -of -said element, and
resilient: means: urging said members radially into
engagement with said element.

2. In-a device for-gripping -pipe or the-like, a
slip -bowl and.slip means-having -cooperating cy-
lindrical guide -and slide -surfaces respectively,
said surfaces being formed on an axis. disposed
at an angle to the axis-of the slip bowl, -means
slidable axially with said slips and rotatable with
respect thereto, parts -having coacting buttress
type-threads carried on -said means and on said
slip bowl respectively, -one of said threaded parts
being movable radially teward and away from the
other; one of said parts consisting of an-annular
member and the .other of said parts consisting
of -a -plurality of circumferentially -spaced -ele-
‘ments engaging the first part-at a plurality of
circumferentially -spaced .regions -and ‘means: for
urging said one part radlally in-a dlrectxon to
-engage the other.

3. In a deviee. for gripping _-pIpe or thelike,
& slip holder and a slip ‘having-cooperating ¢y-
lindrical guide and slide .surfaces respectively,
said surfaces being formed on an axis: disposed
at-an angle to the axis of the-slip holder, means
slidable. axially wigh said slips and rotatable with
respect thereto, ~parts -having:-coating buttress
type threads carried on said means and en-said
slip holder.respectively, one of said threaded parts
being movable-radially toward and away from the
other, means for .urging said one part radially
in a .direction to engage ‘the other, and-a part
engaging said slidable means and adapted to en-
gage -the part to be.gripped, to oppose rotation
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of said slidable means-and make possible the dis- -

engagement of said threaded parts. - -

4,.In a tool adapted to be lowered into:a well
and manipulated therein, a pair -of ‘parts rela-
tively movable to manipulate the tool, means for
moving one-of said parts,-and a friction anchor
associated with the other part-and-adapted to en-

gage a surface within the well .for frictionally i

holding' said:other part against. movement, said
friction - anchor comprising- bowed friction. leaf
spring means, and-means on said other part for
engaging one end of said spring means and drag-

ging said end of the spring means therewith while

leaving the other end of said spring means free
to move within the limits of the resiliency of
the spring means.

5. In a tool adapted to-be lowered mto ‘a. Well

and manipulated therein, a pair- of parts rela- :&

tively movable to manipulate the tool, means for
moving one of ‘said- parts, .and a friction anchor
asscciated with the other -part and adapted to
engage a surface within. the well for frictionally
holding said other part against movement, said
iriction anchor comprising -a -laterally buckled
friction member, and lost .motion means for -en-
gaging with said other part that end of said lat-
erally buckled member which is the leading end

as the tool is moved .in one direction .or the, %

other in the well while leaving the trailing end
free for longitudinal movement, regardless of the
direction of movement-of the tool in the well.

6. In a tool adapted to be lowered.into a well
and manipulated therein, a pair of parts rela-
tively movable to manipulate the tool, means for
moving one of said parts, and a friction anchor
associated with the other part and adapted to
engage a -surface within the wall for frictionally

holding said other part against movement, said. .’
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friction -anchor- comprising -a longitudinally ex-
tending bowed- friction leaf spring,-a ring-at-each
end of said spring and secured thereto, both rings
being free of said other part, and .a key .on said
other part between said rings, whereby regard-
less of whether said spring is moved upwardly
or downwardly while it is in-frictional engage-
ment with a surface within:the well, the ring at
that-end of the spring which happens to be the
leading end of said spring will engage said key
to anchor such leading end of said spring against
movement with respect to said other part while
leaving the trailing end of said spring free for
longitudinal movement with respect to said other
part regardless of .the direction of movement of
the spring.

7. In a tool-adapted to be lowered into a well
and manipulated therein, a-pair of parts rela-
tively movable to manipulate the tool, means for
moving one of said parts, and -a friction anchor
associated with the other part adapted to engage
a-surface within the well for frictionally holding
said other part against movement, said friction
anchor. comprising a longitudinally -extending
bowed friction leaf spring, a pair of anchor rings
one secured to each of the opposite ends of said
spring -and. both free of said other part, a key
on said other part hetween said rings, whereby
upon - movement of ‘said other part in either di-
rection while said spring is in frictional engage-
ment with a surface within the well, said key will
engage the ring at that end whieh for the di-
rection of .movement.-of the tool is the leading
end of said spring to-anchor said spring against
longitudinal movement with respect to said other
part while leaving the trailing end of said spring
free for such longitudinal movement regardless
of the direction of movement of the spring, said
key on said other part also being in-engagement
with said spring adjacent its ends to hold said
other part against rotative movement with re-
spect tosaid spring.

8. In-a tool adapted to be lowered into a well
‘and manipulated therein, -a pair of parts rela-
tively movable to manipulate the tool, means for
moving one of said parts, and a friction anchor
associated ‘with the other part and:adapted to
engage a surface within the well for frictionally
holding said other part against movement, said
friction -anchor comprising -a laterally buckled
friction member extending longitudinally of said
other part, a pair of anchor rings secured to the
opposite ends of -said laterally - buckled friction
member respectively and both free of said other
part, a Key on said other part between said rings,
whereby upon longitudinal movement of said
other part. within the wall while said laterally
buckled friction member is in engagement with a
surface within the well, said key will engage the
ring which is secured to that end which for the
direction of movement of the tool is the leading
end of said laterally buckled friction member to
anchor such leading end.of said member with re-
spect. to said other part while leaving the trail-
ing end of such member free to move longitudi-
nally, regardless of the direction of movement of
said other part. )

9. In a tool adapted to be lowered into a well
and manipulated therein, a pair of parts rela-
tively movable to manipulate the tool, means for

. moving one of said parts, and a friction anchor

associated with the other part and-adapted. to
engage ‘a surface within the well for frictionally

:holding said other part against movement, said

friction anchor comprising -a-laterally  buckled
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friction member, a pair of rings, one secured fo
each of the opposite ends of said laterally buckled
friction member and both free of said other part,
a key on said other part between said rings
_whereby upon longitudinal movement of said
other part said key will engage the ring at that
end which for the direction of movement of the
tool is the leading end of said laterally buckled
friction member to anchor such leading ‘end
against movement with respect to said other part
while leaving the trailing end of said laterally
buckled friction member free for such- longitu-
dinal movement with respect to said other part
regardless of the direction of movement of said
other part, said key being in engagement with
said laterally buckled friction member to anchor
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said laterally buckled friction member against ro-
tational movement with respect to said other part.

10. An overshot including a body, a gripping
member movable to and from operative position
with respect to said body, and parts having in-
terengageable buttress type threads carried by
said body and gripping member respectively in
positions to automatically interengage and latch
said member in inoperative position when it is
moved to such position, one of said parts being
rotatable with respect to the other to disengage
said threads and release said member for move-
ment to operative position.
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