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ABSTRACT OF THE DISCLOSURE 
This application discloses methods and apparatus for 

freeing a tool-supporting cable which has become se 
curely engaged against the sidewall of a borehole. More 
particularly, the application discloses an elongated tubular 
member adapted to receive a suspension cable and to be 
dispatched downwardly thereon to the point at which 
the cable ?rst engages the borehole wall. Gripping mem 
bers are provided in the tubular tool to grip the cable 
and prevent upward movement of the tool in relation 
to the cable. Thus, in practicing the disclosed methods, 
by alternately tensioning and relaxing the cable, the 
tubular member is worked downwardly to separate the 
cable from the borehole wall and free it. 

Accordingly, as will become more apparent, this in 
vention relates to methods and apparatus for freeing 
tools that have become lodged in a borehole; and, more 
particularly, to methods and apparatus for disengaging 
a tool-supporting cable from the sidewall of a borehole. 

In those Well completion operations conducted with a 
tool suspended from a wire line or electrical cable, it is 
not too uncommon for the tool to become lodged in 
some manner in the borehole ‘during the operation. For 
example, movement of a tool’s suspension member often 
cuts elongated semi-circular recesses or so~called “key 
seats” into projections along the borehole. Not too infre 
quently, such a keyseat is made along a portion of a bore 
hole traversing a fairly permeable formation interval 
that has a formation pressure substantially lower than the 
hydrostatic pressure of the well control ?uid. Should the 
suspension member enter such a keyseat, the hydrostatic 
pressure acting on the effective longitudinal cross-sectional 
area of the suspension member will press it into the key 
seat. It is well known that the cable can become effectively 
sealed in the keyseat by the mudcake along the borehole 
walls to cause what is known as “di?erential sticking.” 
Thus, if the pressure differential and the effective cross 
sectional area of the co-engaged surfaces are great 
enough, the suspension member will be held in the key 
seat with such force that it can no longer be moved. It 
will be realized, of course, that such an accident may 
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occur Whether the suspension member is an electrical ' 
cable with one or more conductors therein or is merely a 
suspension cable or some other ?exible suspension mem 
ber. Accordingly, the term “cable” as employed herein 
after ‘will be understood to describe any ?exible suspen 
sion member used to suspend a well tool Within a bore 
hole. 

It is, of course, not always possible to free a stuck 
cable vby merely pulling on it. For example, if the cable 
has an average tensile strength of 12,000-lbs. and 8,000 
lbs. of the cable is within the borehole above the point 
where the cable is stuck, a holding force of only 4,000 
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lbs‘. would prevent the retrieval without parting. In 2 
deep well, this would not at all be too uncommon should 
a su?icient length of cable become di?erentially stuck 
against the wall of the borehole. Moreover, it is not neces 
sary for the cable to be so tightly held that it can not 
move even longitudinally. For, it a keyseat is particularly 
deep, engagement of the upper end of a tool with the 
lower end of the keyseat will resist an upward pull With 
su??cient force that it cannot ‘be freed without parting 
the cable. 

Heretofore, it has been customary to employ a so-called 
“cut-and-thread” procedure to free a stuck cable. In this 
procedure, the cable is ?rst severed at the surface and the 
free ends are passed through a joint of drill pipe and tem 
porarily reconnected. The joint is then lowered into the 
well and halted with the upper end near the rotary table. 
The cable is disconnected and its free ends are passed 
through a second joint of drill pipe before it is coupled 
to the ?rst joint. The coupled joints are then lowered until 
the upper end of the second joint reaches the rotary table 
and the cable is again disconnected. Thus, ‘by successively 
disconnecting and reconnecting the temporary cable con 
nection, a drill string is progressively assembled and 
lowered around the cable. By continuing to add additional 
joints in this manner, it will ‘be realized that when the 
lowermost end of the string reaches the stuck point, it 
will wedge the cable out of the keyseat and break the 
sealing engagement there-between as the drill string is 
lowered further. Once the cable has been successfully 
dislodged, it will, of course, be necessary to reverse the 
above-described procedure to remove the cable tool from 
the borehole. It will be appreciated that this procedure is 
extremely slow and tedious and expends a considerable 
amount of rig time. 

Accordingly, it is an object of the present invention to 
provide new and improved methods and apparatus for 
releasing a well tool suspension member that has become 
lodged against a wall surface within a borehole. 

This and other objects of the present invention have 
been accomplished by ?rst tensioning the suspension cable 
of the well tool and selectively clutching a rigid member 
to an intermediate point on the cable above the keyseat 
to interpose the member between the Wall of the borehole 
and cable. Thereafter, by relaxing the cable above the 
intermediate point, the rigid member will be carried down 
wardly along the keyseat as the taut cable portion below 
the intermediate point relaxes. Apparatus for practicing 
the present invention is comprised of an elongated rigid 
member adapted for juxtaposition with a suspension cable 
and having selectively operable cable-gripping means on 
its upper portion. 
The novel features of the present invention are set 

forth with particularity in the appended claims. The pres 
ent invention, both as to its organization and manner of 
operation together with further objects and advantages 
thereof, may best be understood by way of illustration and 
example of cartain embodiments when taken in conjunc 
tion with the accompanying drawings, in which: 
FIGS. 1-3 are successive views illustrating the practice 

of the present invention; 
FIG. 1A is a cross-sectional view taken along the line 

1A—1A of FIG. 1; ’ 

FIG. 4 is a cross-sectional view showing one embodi 
ment of apparatus arranged in accordance with the prin-v 
ciples of the present invention; 
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FIGS. 5 and 6 are cross-sectional views taken respective 
ly along the lines 5—5 and 6-—6 of FIG. 4; and 

FIG. 7 is an isometric view of one of the elements de 
picted in FIG. 4. 

Turning now to FIG. 1, a well tool 10 is shown de 
pendently suspended in a borehole 11 from a suspension 
cable 12. A portion of the cable 12 has contacted a side 
wall of the borehole 11 and become lodged in a keyseat 
13 (FIG. 1A) adjacent to an earth formation 14. To il 
lustrate the present invention, it is assumed that the hy 
drostatic pressure of the well control ?uids 15 has pressed 
the cable into the keyseat 13 with a force so great that the 
cable cannot be safely released by pulling. Thus, once it 
has been determined that the cable 12 is ?rmly stuck, a 
cable-releasing tool 16 employing the principles of the 
present invention is loosely coupled to the cable at the 
surface of the ground and dispatched downwardly there 
on into the borehole 11. 
Once the cable-releasing tool 16 has reached the po 

sition shown in FIG. 1 to engage the sidewall of the 
borehole 11, a substantial tension force 17 is applied to 
the cable 12 ‘from the surface of the ground. With the 
cable 12 being ?rmly lodged within the keyseat 13, it will 
be appreciated that the full length of the free portion 18 
of the cable 12 above the so-called “stuck point” will 
elongate in response to the applied tension force 17. 
For a given cable, this elongation will be directly pro 
portional to the applied tension force 17 as well as to 
the overall length of the free cable portion 18. More 
over, the amount that any incremental part of the free 
portion 18 elongates will be directly proportional to the 
ratio of the length of that incremental part to the over 
all length of the free cable portion. The total applied ten 
sion force 17 will, of course, be uniform along the total 
length of the ‘free cable portion 18. 

Accordingly, as seen in FIG. 1, the free cable portion 
18 above the stuck point will be elongated a ?nite distance 
by the tension force 17 on the cable. It will be ap 
preciated, of course, that the weight of the cable-releasing 
tool 16 can be utilized to hold it stationary. As the free 
cable portion 18 is stretched, it will elongate upwardly 
relative to the cable-releasing tool 16. Then, while the 
tension force 17 is maintained, selectively operable cable 
gripping means (not shown) on the cable-releasing tool 
16 operate to securely grip the point on the free cable 
portion 18 that is immediately adjacent thereto. It Will 
be ‘appreciated that by gripping the stretched free cable 
portion 18 at this intermediate point while the cable is 
held in tension, the intermediate point of gripping will 
return to its normal relaxed lower position whenever the 
cable 12 is relaxed. Moreover, the tension force 17 is, 
in effect, “stored” as a tensile force in the lower cable 
portion 19. 

Accordingly, as best seen in FIG. 2, whenever the cable 
12 is relaxed at the surface, this tensile force “stored” 
in the lower cable portion will be transmitted to the cable 
-releasing tool 16 to pull it downwardly. This downward 
force 20 will tend to slide the cable-releasing tool 16 along 
the sidewall of the borehole 11 and, in so doing, peel at 
least part of the lower cable portion 19 out of the key 
seat 13 and away from the sidewall. 

It will be realized, of course, that upon relaxing the 
cable 12 at the surface, the downward travel of the cable 
releasing tool 16 will be at least equal to the distance 
which the lower cable portion 19‘ below the cable-gripping 
means was elongated by the tension force 17. Although 
this distance may be only a matter of inches, at least 
that length of cable portion 19 will be freed from con 
tact with the sidewall of the borehole 11. In practice, 
however, it has been found that the weight of a heavy 
cable-releasing tool will often carry it much further down 
wardly along the cable 12 once the tool 16- begins to move. 
It will be understood, of course, that should this first 
tensioning operation be unsuccessful in freeing the well 
tool 10, it is necessary only to retension the cable 12 and 
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4 
repeat the operation. Thus, by alternately tensioning and 
relaxing the cable 12, the cable-releasing tool 16 will 
be moved progressively downwardly until the entire stuck 
portion of the cable has been freed from the keyseat 
13. 
As best seen in FIG. 3, once the cable-releasing tool 

16 has been moved downwardly su?'iciently far to shift 
the stuck portion of the cable 12 laterally out of the key 
seat 13, the well tool 10 will be freed. It should be noted 
that although the cable-releasing tool 16 will eventually 
come to rest on top of the well tool 10, this will not 
prevent further use of the well tool. Then, whenever the 
well tool 10 has completed its function, it can be retrieved 
in the usual manner along with the cable-releasing tool 16. 

Turning now to FIGS. 4-7, several views are shown of 
one embodiment of a cable-releasing tool 21 employing 
the principles of the present invention. As best seen in 
FIG. 4, the cable-releasing tool 21 is comprised of an 
elongated rigid body 22 having a longitudinal bore 23 
through which a cable 24 may be passed. One or more 
cable-gripping means 25 and 26 are mounted near the 
upper end of the body 22 and arranged to securely grasp 
the cable 24 received in the longitudinal bore 23. 
As seen in FIG. 4, the cable-gripping means 25 and 

26 may take the form of one or more pairs of wedge 
shaped blocks or slips 27 con?ned within inwardly facing 
recesses 28 on opposite sides of the longitudinal bore 
23. The outer face 29 of each slip 27 is tapered down 
wardly and inwardly for sliding engagement with the 
complementarily tapered rear wall 30 of its respective 
recess 28. To ensure a more positive gripping of the 
cable 24, teeth 31 may also be formed on the inner ver 
tical face of each slip 27. A compression spring 32 having 
its ends respectively confined within aligned recessed 
bores 33 and 34 in the top wall 35 of each recess 28 and 
the upper face 36 of each slip 27 normally urges each 
slip downwardly and inwardly toward the cable 24. It 
will be appreciated, of course, that the springs 32 are so 
selected that the cable-engaging slips 27 cannot engage 
the cable 24 with sufficient force to prevent the relatively 
free downward travel of the cable-releasing tool 21 on the 
cable. 
As best seen in FIG. 5, these slips 27 are preferably 

closely con?ned between the opposed side walls 37 and 
38 of the recesses 23 to prevent lateral tipping of the 
slips. As further seen in FIGS. 5 and 7, the inner faces 
of the slips 27 are also preferably generally semi 
.circular so the teeth 31 of the opposed slips can grip 
the cable 24 substantially around the full circumference 
of the cable. 
To simplify the mounting of the cable-releasing tool 

21 around the cable 24, the body 22 is made of separable 
longitudinal parts 22a and 22b with the cutting plane 
being through the bore 23 and between the opposed slips 
'27. As best seen in FIG. 6, longitudinally-spaced pairs 
of bolts 39 straddling the longitudinal bore 23 may be 
rused as necessary to fasten the separable parts 22a and 
‘22b together. Thus, it will be realized that the separable 
parts 22:: and 22b may be readily assembled and secured 
‘around the cable 24 without having to ?rst sever the 
cable. A split wiping ring 40 may be disposed within a 
concentric counterbore 41 in the nose 42 of the body 22 
to wipe away mud on the cable 24 as the cable-releasing 
‘tool is traveling downwardly thereon. Lateral ?uid pas 
sages 43 are provided in the body 22 between the longi 
tudinal bore 23 and the exterior of the body to prevent 
the cable/releasing tool 21 from itself becoming differen 
tially stuck. If desired, a number of either circumferential 
or spiral grooves 43 can also be formed around the body 
22 to provide ?uid communication on all sides of the 
tool 21. 
As a further concenience, it has been found advan 

tageous to fabricate the body 22 of the cable-releasing 
"tool 21 in a number of tandemly coupled sections 22’ 
22’”. Although other coupling arrangements can be used, 
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it is quite satisfactory to employ an interlocking arrange 
ment as depicted in FIG. 4. By consistently arranging 
the lower end of a section, such as 22’ or 22", with de 
pending ?ngers 43 having inwardly projecting lugs 44 
and the upper end of a section, such as 22" or 22"’, with 
upwardly extending ?ngers 45 having outwardly extend 
ing lugs 46, it will be appreciated that the upper and 
lower sections 22' and 22"’ may be selectively coupled 
in tandem to one another or spaced apart by one or 
more intermediate sections 22". 

Accordingly, where substantial weight is desired, sev 
eral of these intermediate sections 22" can be coupled 
‘between the upper and lower sections 22’ and 22"’. 
Moreover, it will be realized that as the overall length 
of the cable-releasing tool 21 is increased, the cable 
gripping means 25 and 26 will be spaced further above 
the keyseated portion of the cable 24. Thus, by lengthen 
‘ing this spacing, a given tension force will result in greater 
‘elongation of the lower cable portion below the cable 
gripping means 25 and 26. 

Accordingly, when using the cable-releasing tool 21 
‘depicted in FIGS. 4-7, to practice the methods of the 
present invention, the tool 21 is assembled at the surface 
around the stuck cable 12 by progressively assembling 
and joining the opposed separable parts 22a and 22b of 
‘each section 22'—22"' to one another around the cable. 
Once the cable-releasing tool 21 has been assembled, it 
is released and allowed to free-fall on the suspension 
cable 12 and come to rest where it will. 

Then, either before or after the cable-releasing tool 
21 has come to rest somewhere above the stuck point 
of the cable 12, the upwardly directed tension force 17 
is applied to stretch the cable. As the free cable portion 
18 elongates, it is free to move upwardly relative to the 
stationary cable-releasing tool 21. Accordingly, as the 
cable 12 moves upwardly, the slips 27 will be urged 
upwardly along the inclined walls 30 of the recesses 28 
and against the bias of the springs 32. Then, when the 
cable 12 has been tensioned, the springs 32 will urge 
the slips 27 downwardly and into gripping engagement 
with the cable. It will be recognized, of course, that when 
tension is removed from the cable 12, the lower portion 
19 of the cable 12 between the cable-gripping slips 27 
and keyseat 13 will be prevented from moving down 
wardly relative to the tool 21 by the wedging action of 
the slips. Thus, when the cable 12 is relaxed at the 
surface, the “stored” tensile force in the lower portion 
19 of the free cable portion 18 will be transmitted 
through the slips 27 to the cable-releasing tool 21 to 
carry it downwardly along the keyseat 13 and sidewall 
of the'borehole 11. If the ?rst operation does not succeed 
in completely freeing the cable 12 from the keyseat 13, 
it will be necessary only to retension the cable 12 so as 
to re-engage the slips 27 and repeat the operation as 
many times as necessary. 

Accordingly, it has been shown that the present inven 
tion provides new and improved methods and apparatus 
for releasing a keyseated suspension cable in the bore 
hole. Moreover, the present invention has provided ap— 
paratus cooperable with a suspension cable for har 
nessing its natural resilience as a motive force to free the 
cable should it become keyseated in a borehole. 
While particular embodiments of the present inven~ 

tion have been shown and described, it is apparent that 
changes and modi?cations may be made without depart 
ing from this invention in its broader aspects and, there 
fore, the aim in the appended claims is to cover all 
such changes and modi?cations as fall within the true 
spirit and scope of this invention. 
l What is claimed is: 

1. A method for freeing a well tool suspension member 
stuck at a remote location and keyseated in a borehole 
wall comprising the steps of: tensioning the suspension 
member to produce elongation thereof; interposing a 
rigid member between the suspension member and bore 
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hole wall above the keyseat; clutching the rigid member 
to the tensioned suspension member for downwarc' 
movement therewith upon contraction of the suspensior 
member; and relaxing the suspension member to'release 
tensile forces therein for driving the rigid member down 
wardly between the keyseat and suspension member as 
the suspension member contracts. 

2. A method for freeing a well tool suspension mem 
ber stuck at a remote location and keyseated in a bore 
hole wall comprising the steps of: interposing a rigid 
member between the suspension member and borehole 
wall above the keyseat, said rigid member having unidi 
rectional clutch means thereon adapted for gripping the 
suspension member upon downward movement of the 
suspension member; tensioni-ng the suspension member 
to elongate the suspension upwardly relative to the sta 
tionary rigid member; relaxing the suspension member 
to release tensile forces induced therein and clutch the 
rigid member thereto for driving the rigid member down 
wardly between the keyseat and suspension members and, 
thereafter, alternating said tensioning and relaxing steps 
for progressively driving the rigid member along the key 
seat until the suspension member is freed. 

3. A method for dislodging a well tool stuck at a re 
mote location in a borehole and suspended from a cable 
keyseated in a wall of the borehole comprising the steps 
of: dropping a rigid member slidably engaged with the 
cable and having unidirectional cable-gripping means 
thereon into a stationary position above the keyseat and 
between the cable and borehole wall, said cable-gripping 
means being operable to couple the rigid member to the 
cable upon downward movement of the cable relative 
thereto; pulling the cable upwardly relative to the rigid 
member to elongate the cable and induce tensile forces 
in the cable; relaxing the cable to release the tensile 
forces and couple the rigid member to the cable for driv 
ing the rigid member downwardly along the keyseat be 
tween the cable and borehole wall; and, thereafter, alter 
nating said pulling and relaxing steps for progressively 
driving the rigid member along the keyseat until the cable 
is freed therefrom. 

4. A well tool comprising: an elongated rigid body 
having a longitudinal passage therethrough adapted to 
receive a well tool suspension member; means on said 
body and facing said passage adapted for gripping a 
well tool suspension member therein upon downward 
movement of the suspension member relative to said 
body; and passage means on said body for equalizing ?uid 
pressures between opposite outer longitudinal surfaces 
of said tool including at least one lateral passage between 
said surfaces. 

5. A well tool comprising: a plurality of elongated 
rigid bodies, each of said bodies having a longitudinal 
passage therethrough adapted to receive a well tool sus 
pension member; means for tandemly coupling said 
bodies to one another with said longitudinal passages in 
coincidental alignment; means on one of said bodies and 
facing said longitudinal passage therein adapted for grip 
ping a well tool suspension member therein upon down 
ward movement of the suspension member relative to 
said tool; and, passage means on said body for equalizing 
?uid pressures between opposite outer longitudinal sur 
faces of said tool including at least one lateral passage 
between said surfaces. 

6. A well tool comprising: a plurality of elongated 
bodies having a longitudinal passage therethrough adapted 
to receive a well tool suspension member, each of said 
bodies including a plurality of substantially similar elon— 
gated members having mating surfaces with a longitudinal 
groove therein and adapted to be joined together to form 
one of said bodies and means for joining said members 
to assemble said bodies; means for tandemly coupling 
said bodies to one another with said longitudinal passages 
in coincidental alignment; means on one of said bodies 



3,342,266 
7 

and facing said longitudinal passagestherethrough adapted 
for gripping a well tool suspension member therein upon 
downward movement of the ‘suspension member relative 
to said tool; and passage means on at least one of said 
bodies for equalizing ?uid pressures between opposite 
outer longitudinal surfaces of said tool including at least 
one lateral passage between said surfaces. 
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