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ABSTRACT OF THE DISCLOSURE 
The method of removing a section of casing from a 

well bore and a gripping tool. The method includes the 
steps of positioning a first gripping tool supported on a 
first string in a well bore below the casing joint to be 
unthreaded, lowering a second gripping tool on a second 
string downwardly over the first string and positioning 
the second tool above the joint to be unthreaded, rotat 
ing the tubing strings in opposite directions to cause the 
tools to engage the casing and transmit torque thereto 
whereby the joint is unthreaded and the string above the 
joint may be removed after removal of the tools and their 
respective strings. The gripping tool includes a mandrel 
having can surfaces spaced longitudinally apart on its 
exterior and gripping members mounted on the mandrel 
with each such member engaging one of the cam Surfaces. 
This abstract is neither intended to define the invention 
of the application which, of course, is measured by the 
claims, nor is it intended to be limiting as to the scope 
of the invention in any way. 
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The present invention relates generally to an improved 
method of and means for repairing a well pipe, or casing 
section in a well bore. Such repair is accomplished by 
removing a defective section of casing or well pipe from 
the well bore and replacing the casing section in the well 
bore. Specifically the present invention contemplates the 
removal of the defective section by running two gripping 
tools into the well bore supported on separate strings, en 
gaging the tools to the casing above and below a joint 
and unthreading the joint by torque transmitted from the 
strings through the tools to the casing. Also, the gripping 
tool includes a cam means so that rotation of the string 
supporting the tool in one direction sets the tool and 
transmits torque while rotation in the opposite direction 
releases the tool. 
An object of the present invention is to repair a well 

pipe or casing string having a defective section within a 
well bore by unthreading the string at a joint below the 
defective section using tools extending to the surface of 
the well bore to affect such unthreading, removing the 
disconnected sections and replacing nondefective sections 
in the well bore. 

Another object of the present invention is to provide a 
method of unthreading a joint of well pipe or casing in a 
well bore with two gripping tools extending to and con 
trolled from the surface of the well bore. 
A further object of the present invention is to provide 

an improved well tool adapted to grip a well pipe with 
in a well bore and apply a torque to such well pipe when 
supported on a tubing string by manipulation of the tubing 
string at the surface of the well bore. 
Another object is to provide an improved method of 

and means for replacing a defective section of casing in a 
well bore by unthreading a casing joint below the defec 
tive Section of casing without unthreading any other joint 
of the casing, removing the disconnected casing sections 
and replacing the casing sections in the well bore with 
nondefective sections. 
Another object is to manipulate well tools at the sur 

face of a well bore to disconnect, by unthreading sections 
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2 
of casing within a well bore, and to remove the discon 
nected sections of casing from the well bore. 

Still a further object is to remove a portion of a cas 
ing string from a well bore without having to cut the 
casing or make a separate determination of which joint 
is unthreading by providing a positive unthreading of the 
casing at a preselected joint which, in the case of removal 
of a defective casing section, will be a joint below the 
defective casing section. 
These and other objects of the present invention are 

hereinafter more fully explained and set forth in relation 
to the accompanying drawings wherein: 
FIGURE 1 is a view partly in elevation and partly in 

section of a portion of a well bore and illustrates a pre 
lininary step of the method of the present invention. 
FIGURE 2 is another view similar to FIGURE 1 and 

illustrates a stage in the use of the method of the pres 
ent invention. 
FIGURE 3 is another view similar to FIGURES 1 and 

2 and illustrates a further stage in the use of the method 
of the present invention and also the operation of the 
apparatus of the present invention. . 
FIGURE 4 is a similar view and illustrates the last 

stage in the repair method of the present method. 
FIGURE 5 is a view partly in section of an improved 

well tool illustrated in position as it is run into a well 
bore. 
FIGURE 6 is a sectional view of the well tool taken 

along line 6-6 in FIGURE 5. 
FIGURE 7 is a sectional view of the well tool taken 

along line 7-7 in FIGURE 5. 
FIGURE 8 is a view partly in section of the tool ill 

lustrated in FIGURE 5 after it has been actuated into 
gripping engagement with the well pipe in which it is positioned. 
FIGURE 9 is a sectional view of the tool taken along 

line 9-9 in FIGURE 8. 
FIGURE 10 is a sectional view of the tool taken along 

line 10-10 in FIGURE 8. 
The method of the present invention is directed to the 

repair of a casing string in a well bore B. The casing 
string is composed of a plurality of sections which are 
threadedly connected at joints by couplings. As shown 
in FIGURES 1, 2 and 3 the portion of the casing string in 
the well bore B includes the section 10 joined by the cou 
pling 11 to the defective section 12. The defect in the sec 
tion 12 is illustrated as the perforation 13 which extends 
completely through the wall of the section. 
The casing string is repaired by the method of the 

present invention by lowering gripping tools into the well 
bore and manipulating the tools to engage the casing above 
and below a coupling, such as coupling 11, and thereafter 
imparting opposite torques to the tools to cause the upper 
engaged section to be unthreaded from the coupling and 
to allow its removal from the well bore. A new section of 
casing will then be lowered in the well bore and connected 
to the upper end of the casing string which remains in the 
well bore. In this manner the casing string is repaired and 
the well tools of the present invention are supported and 
manipulated at the surface of the well bore to perform the 
unthreading of the joint within the well bore. 
A preliminary step in the repair of a casing string hav 

ing a defect is to locate the defect as by any well-known 
pressure testing method. In the illustrated example, a well 
packer 14 is lowered on a tubing string 15 within the cas 
ing string and is set at intervals with the casing being pres 
sured each time the packer is set. When the casing holds 
pressure, it is known that the well packer 14 is above the 
defect 13, and when the casing pressure drops, it is known 
that the well packer 14 is below the defect 13. 
With the defect 13 located, the joint at the lower end of 

the defective casing section is located by any suitable 
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means. This is accomplished in the illustrations by lower 
ing an inner tubing string 16 into the well bore in Sup 
porting relation to a support device 17, a gripping tool 
18 and a joint locator 19. When the joint 11 has been lo 
cated, the joint locator 19 will be in engagement with 
the recess 11a between the casing sections 10 and 12 at 
the coupling 11. Support device 17 is illustrated to be a 
usual spear which has been connected in an inverted posi 
tion to the tubing string 16 below the tool. 18. The pin 17a 
is connected to the internal portion of the device 17 and 
extends into J-slot 17b. The device 17 is in released posi 
tion in FIGURE 3 for running into the well bore. It is set 
by a slight left-hand rotation of the tubing string 16 and 
allowing the tubing weight to be placed in the device 17. 
Downward movement of the internal mandrel of the de 
vice 17 will set the device 17 into gripping engagement 
with the walls of casing section 10 as shown in FIG 
URE 2. 
The support device 17 is then set to support the tool 

18, the locator 19 and the inner tubing string 16 at the 
position in the well bore B as shown in FIGURE 2. 
When supported by device 17, the surface support of tub 
ing string 16 can be released to allow the upper gripping 
tool 20 supported by the tubing string 21 to be threaded 
onto the upper end of the tubing string 16. The tool. 20 
is lowered on tubing string 21 into position within the 
defective casing 12 as shown in FIGURE 3. The upper 
end of outer tubing string 21 is supported and engaged by 
the rotary table R. The upper end of the inner tubing 
string 16 extends above the rotary table R and is engaged 
by the usual tongs T. In this manner the gripping tools 
can be set and impose a torque on the casing sections by 
relative manipulation of the upper ends of the tubing 
strings 16 and 21 by the rotary table R and the tongs T. 
The rotary table R is provided with suitable insert slips 
S or other device to engage and support the tubing string 
2. 

Gripping tools 18 and 20 are of substantially similar 
design except for two features: gripping tool 18 is designed 
to move into gripping engagement and exert a torque 
against the casing section in which it is engaged solely 
responsive to right-hand rotation and to release responsive 
to left-hand rotation, while gripping tool 20 is designed 
to move into gripping engagement and exert a torque 
against the casing section in which it is engaged solely 
responsive to left-hand rotation and to release responsive 
to right-hand rotation; further, gripping tool 20 is pro 
vided with a central bore which is sufficiently large to 
thread over and be run downwardly in surrounding rela 
tion to the inner tubing string 16. 

With the tools positioned as illustrated in FIGURE 3, 
the inner tubing string 16 is rotated to the right by the 
tongs T. This rotation will move the gripping tool 18 into 
gripping engagement with the interior of casing section 10. 
Once the gripping tool 18 has moved to set position, the 
torque imposed on the tubing string 16 by the tongs T will 
be transmitted to the casing section 10. Also, the outer 
tubing string 21 is rotated to the left by the rotary table 
R to move the gripping tool 20 into gripping engagement 
with the interior of casing section 12. Once the gripping 
tool 20 is set, additional torque imposed on the outer tub 
ing string 21 by the rotary table R will be transmitted to 
the casing section 12. Since this torque is in the left-hand 
direction and with the section 10 being held in the right 
hand direction, the threaded connection between coupling 
11 and section 12 will be unthreaded. It is assumed, for 
purposes of this illustration, that the threaded connections 
of the couplings of the casing string will be the usual right 
hand threads; but, if left-hand threads are used, then the 
tools 18 and 20 and device 17 will have to be reversed 
to set and release responsive to movements in the op 
posite directions. 
When the section 12 has been disconnected by unthread 

ing from coupling 11, the support device 17 will again be 
set by left-hand rotation which will release tool 18. With 
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tubing string 16 supported by device i7, the tubing string 
21 and the tool 20 are removed from the well bore B 
after tool. 20 has been unset by right-hand rotation of 
outer tubing string 21. Thereafter, support device 17 will 
be released and tubing string 16 will be pulled from the 
well bore. 
When the inner tubing string and the tools which it 

Supports are out of the well bore B, the disconnected por 
tion of the casing string is pulled to the surface. The de 
fective section 12 will be removed and replaced, and sec 
tions of casing will be run or lowered into the well bore 
B until the lower end of the lowest section is immediate 
ly above the coupling . In this position, the casing is 
Suspended by suitable means at the surface, such as the 
rotary table R and slips S. The tubing string 22 with 
alignment tool 23 on its lower end is run into the well 
bore within the new casing sections. When the tool 23 is 
positioned as shown in FIGURE 4, partly within the up 
per end of casing section 10 and partly within the lower 
end of the new casing section 24, then the new casing sec 
tions are lowered and rotated until completely threaded 
into the coupling 11. The casing string repair is com 
pleted by pulling alignment tool 23 and the tubing string 
22 from the well bore. 
The details of structure of gripping tool 20 are shown 

in the FIGURES 5, 6 and 7 in its unset position as it 
would be run into the well bore and in FIGURES 8, 9 
and 10 in set position in gripping engagement with the 
interior of the casing section 12. The gripping tool 20 in 
cludes a mandre 25 which is secured to the lower end of 
outer tubing string 21 by the upper sub 26. Lower sub 27 
is secured to the lower end of mandrel 25. Since the tool 
20 is to be threaded over and run in surrounding relation 
to the inner tubing string 16, the central bore 28 through 
mandrel 25 must be larger than the largest outside di 
ameter of the tubing string 16 to allow a relative free 
movement of the tool 20 with respect to the tubing 
string 16. 
The flange 29 extends outwardly from the mandrel 25 

approximately half way between upper and lower subs 
26 and 27. An annular groove is defined by the outer sur 
face 30 of mandrel 25 extending from the downwardly 
facing shoulder 31 of the upper sub 26 to the upwardly 
facing shoulder 32 on the flange 29. The outer surface 39 
of mandrel 25 between the shoulders 31 and 32 is a 
cam surface and may be of any suitable shape to perform 
its function. As shown, it is circular with its center 33 
offset to one side of the center of axis 34 of the mandrel 
25. In this way the surface 30 at one side of the mandrel 
25 will be farther from the axis 34 than at the other side 
of the mandrel 25. 
The gripping member or sleeve 35 is positioned in the 

groove defined between shoulders 31 and 32 and has its 
inner surface in engagement with the cam surface 30. 
The outer surface 36 on the member 35 is eccentric to the 
inner surface of the member 35. As shown in FIGURE 
6, the center 34 will be the center of the inner surface of 
member 35, and center 33 will be the center of the outer 
surface 36 of the member 35 when unset. Because of the 
eccentricity of the outer surface 36 with respect to the 
inner surface of the member 35, the member 35 is thick 
er on one side than the other. As shown in FIGURES 5 
and 6, when unset, the member 35 is positioned relative 
to the cam surface 30 so that it does not extend radially 
outward beyond the flange 29 or the upper sub 26. 
The member 35 includes the drag springs 37 which are 

suitably secured to the member 35 as by screws 38. The 
interior of the member 35 is provided with two grooves 
39 which extend slightly more than halfway around its in 
terior and are in communication through the ports 40 
with the exterior of the member 35. The ports 40 are used 
to install the pins 41 into threaded engagement with the 
mandrel 25, the heads of the pins 41 being positioned 
within the grooves 39. The portion of the exterior of 
member 35 which is farthest offset from the center of the 
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inner surface of the member 35 is provided with gripping 
teeth 42. 

Referring to FIGURES 8 and 9, it can be seen that in 
comparison to FIGURES 5 and 6 the mandrel 25 has 
been rotated almost 180 degrees with respect to the 
gripping member 35. This relative rotation is possible 
since the drag springs 37 will engage against the interior 
of the casing section 12 to hold the member 35 while 
the mandrel 25 is being rotated. Such rotation moves the 
outer cam surface 30 of the mandrel 25 to cam the mem 
ber 35 outwardly into gripping engagement with the in 
terior of casing section 12. This relative rotation actu 
ates the camming by displacing the center of the outer 
surface of member 35 from alignment with axis 34 to 
the displaced position indicated by the number 43. 
This moves the teeth 42 into gripping engagement with 
the casing section 2. 

In the form of the gripping tool illustrated in FIG 
URES5 through 10, the mandrel 25 is provided with two 
cam surfaces and two gripping members. The second 
cam surface 44 is postioned between the shoulder 45 on 
flange 29 and the shoulder 46 on lower sub 27. As seen 
in FIGURE 6 the cam surface 44 is circular having a 
center 47 displaced from the center or axis 34 of mandrel 
25 in the opposite direction from the displacement of 
the center 33 of surface 30. 
The gripping member or sleeve 48 is positioned to have 

its inner surface engaged with surface 44 and is identi 
cal with gripping member 35 except that it is reversed in 
position. The outer surface 49 of the gripping member 
48 is illustrated to be circular and has its center coinci 
dent with the axis 34 of the mandrel 25 when positioned 
as shown in FIGURES 5 and 7. The grippinfi member 
includes drag springs 50 secured by screws 51 to the 
member 48. Two grooves 52 extend partially around the 
interior of member 48, and ports 53 provide communica 
tion to the exterior of the member 48 from the grooves 
52. The ports 53 are used to install the pins 54 so that 
they will engage the mandrel 25 and be partially posi 
tioned in grooves 52. 

Gripping member 48 is moved to gripping position to 
have the teeth 55 on the offset portion of its exterior Sur 
face engage the interior of casing section 12 by a rela 
tive movement of the mandrel 25. This movement is a 
left-hand rotation of the mandrel 25 with respect to the 
gripping member 48. Such rotation will move the outer 
cam surface 44 of the mandrel 25 to cam the member 
48 outwardly into gripping engagement with the interior 
of casing section 12. This relative rotation actuates the 
camming by displacing the center of the outer surface 49 
of the member 48 from alignment with axis 34 to the 
displaced position indicated at 56. From FIGURES 7 
and 10 it can be seen that the relative rotation moving 
the lower member 48 to set or gripping position requires 
a rotation of the mandrel of slightly less than a half turn. 

Thus, the gripping members 35 and 48 are both moved 
to set or gripping engagement by a left-hand rotation 
of the mandrel 25. Because of the opposite positioning of 
the cam surfaces 39 and 44, the gripping member 35 will 
be displaced radially outward in one direction, and grip 
ping member 48 will be displaced radially outward in 
the opposite direction. This opposite movement of the 
two members provides an improved gripping engagement 
since each member will provide a reaction force holding 
the other member in gripping engagement. 

Release of the tool 20 is accomplished by a right-hand 
rotation of the mandrel which will retract the gripping 
members 35 and 48 radially inward until they are posi 
tioned as shown in FIGURES5, 6 and 7. In this position 
the head of the pins 41 and 54 will engage the ends of 
the grooves 39 and 52, respectively, to prevent any fur 
ther relative rotation of the mandrel and the gripping 
members. 
The gripping tool 18 is substantially identical with the 

gripping tool 20 which has been described and illustrated 
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6 
except that it will have its gripping members and cam 
ming surfaces in opposite relationship so that it will set 
and transmit torques from a right-hand rotation and will 
release upon a left-hand rotation of the tubing string ió. 
The internal bore through the tool 18, since it does not 
thread over an inner tubing string, will not have to be as 
large as the bore through the gripping tool. 20. Also, since 
the support member 17 is to be connected below the grip 
ping tool 18, it is desirable to have some form of coin 
nection available on the lower portion of the mandrel 
or lower sub of the tool. 18. This is easily accomplished 
by providing internal threads for the lower sub and al 
lowing the support member 17 to be threaded directly 
into the lower sub. 
The operation of the gripping tools 18 and 20 is there 

fore relatively simple. They are positioned within a casing 
or well pipe string at the desired position with tool. 20 
above the joint to be disconnected and tool 18 below the 
joint to be disconnected. Tool 20 is set by a left-hand 
rotation of the outer tubing string 2 supporting the tool 
20. Tool 18 is set by a right-hand rotation of the inner 
tubing string 16. When the tools are set, when their mem 
bers have moved into gripping engagement with the cas 
ing section, further left-hand rotation of outer tubing string 
21 will unthread the joint, the casing section below the 
joint being securely held by engagement and the appli 
cation of a torque by the gripping tool 18 and inner tub 
ing string 16. These torques are transmitted from the sur 
face to the gripping tools and allow the disconnections 
to be made by manipulation of the inner and outer tubing 
strings 16 and 21 at the surface of the well bore. 

Thus, defective casing may be readily repaired by the 
method and means of the present invention. Once the 
defective section is located, the tools 18 and 20 will be 
run into the casing to position the lower tool 18 in a 
section below the defective section and the tool 20 in 
the defective section. Opposite torques applied to the in 
ner and outer tubing strings 16 and 21 at the surface will 
disconnect the defective casing section from the remainder 
of the casing string below. Repairs are completed by re 
moval of the tools and the defective casing from the 
well bore, and by running new non-defective casing sec 
tions into the well bore and by threading the new casing 
into the casing which remains in the well bore, all of 
the steps of the method are performed by simple manipu 
lations at the surface of the well bore. 

It is contemplated that, even though the gripping tools 
18 and 20 described each have an upper and a lower 
gripping member, a gripping tool could be constructed 
having only a single gripping member which could be 
cammed into gripping engagement with the interior of a 
casing section. This could be done simply if the amount 
of radial movement of the gripping member was suffi 
cient to cause the mandrel to move in the opposite direc 
tion into engagement with the casing to provide support 
and reaction force to assure adequate gripping engage 
ment of the interior of the casing section by the gripping 
member. Any other suitable means of assuring such ade 
quate gripping engagement utilizing single or multiple 
gripping members in a gripping tool is herein contem 
plated. 
What is claimed is: 
1. The method of removing a defective casing section 

of a well casing located in a well bore, which casing 
includes a plurality of well pipe sections coupled to 
gether by threaded coupling joints, comprising the steps 
of 

running into the well bore a first tubing string having 
a Support device, a first gripping tool and a joint 
locator supported thereby, 

locating the joint at the lower end of the defective 
casing section and positioning said first gripping 
tool in the casing section below said defective casing 
section, 
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Setting the support device to support said first tubing 
String, said first gripping tool and said joint locator 
within said well bore, 

lowering a second gripping tool on a second tubing 
String in surrounding relation to said first tubing 
String and positioning said second gripping tool with 
in Said defective casing section, 

rotating said first tubing string to set said first gripping 
tool and maintaining a torque on said first tubing 
String to prevent rotation of the casing sections 
below said located joint, 

rotating said second tubing string to set said second 
gripping tool within said defective casing and to 
rotate Said casing above the located joint to unthread 
the defective casing section therefrom, 

releasing said Second gripping tool and removing said 
Second tubing string from said well bore while said 
first tubing string remains supported by said support 
device, 

releasing Said support device and removing said first 
tubing string from said well bore, and 

removing the disconnected casing section from said 
well bore. 

2. The method of repairing a defective casing section 
of a well casing located in a well bore, which casing in 
cludes a plurality of well pipe sections coupled together 
by threaded coupling joints, comprising the steps of 

running into the well bore a first tubing string having 
a support device, a first gripping tool and a coupling 
locator supported thereby, 

locating the coupling at the lower end of the defective 
casing section and positioning said first gripping 
tool in the casing section below said defective casing 
section, 

setting the support device to support said first tubing 
string, said first gripping tool and said coupling 
locator within said well bore, 

lowering a second gripping tool on a second tubing 
string in surrounding relation to said first tubing 
string and positioning said second gripping tool with 
in said defective casing Section, 

rotating said first tubing string to set said first gripping 
tool and maintaining a torque on said first tubing 
string to prevent rotation of the casing sections be 
low said located coupling, 

rotating said second tubing string to set said Second 
gripping tool within said defective casing and to 
rotate said casing above the located coupling joint 
to unthread the defective casing section therefrom, 

releasing said second gripping tool and removing said 
second tubing string from said well bore while said 
first tubing string remains supported by said Support 
device, 

releasing said support device and removing said first 
tubing string from said well bore, 

removing the disconnected casing sections from Said 
well bore, 

running replacement casing sections in said well bore 
and supporting said replacement casing Sections in 
position with the lower end thereof slightly above the 
disconnected coupling joint, 

running an alignment tool through said replacement 
casing sections and into the upper end of the casing 
sections remaining in said well bore and setting said 
alignment tool partly within the upper portion of 
the remaining casing sections and partly within the 
lower portion of said replacement casing sections, 

lowering and rotating said replacement casing sections 
into threaded engagement with said coupling joint 
while guiding said replacement casing sections with 
said alignment tool, and 

removing said alignment tool from said well bore. 
3. A gripping tool adapted to be used in a well bore to 
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8 
engage the interior of a well pipe or casing within said 
well bore comprising, 
a minandrel, 
said mandrel having a pair of sleeve-receiving grooves 
on its exterior, 

a pair of sleeves, each positioned within one of said 
sleeve-receiving grooves surrounding said mandrel, 

the centers of said sleeve-receiving grooves of said 
mandrel being offset in opposite directions from the 
axis of said mandrel, 

the center of each of the exterior surface of said sleeves 
being offset from the center of the interior surface 
of its respective sleeve, 

the exterior of each of said sleeves being provided with 
a pipe-engaging surface, and 

cam means allowing partial rotation of said mandrel 
relative to said sleeves to offset the center of the 
outer surface of each of said sleeves from the axis 
of said mandrel to thereby move the pipe-engaging 
surface of each of said sleeves into gripping engage 
ment with the interior of the casing and providing 
engagement between said mandrel and said sleeves 
for transmitting additional torque applied to said 
mandrel to said sleeves after sleeves are in gripping 
gripping position. 

4. A tool according to claim 3 including, 
fiction means secured to each of said sleeves adapted 

to engage the interior surface of a well pipe to 
hold said sleeves against rotation during setting and 
unsetting rotation of said mandrel. 

5. The method of removing a section of casing from a 
well bore comprising, 

engaging the casing section below the casing section to 
be removed within the well bore with a first gripping 
tool supported at the surface of the well bore, 

threading a second tool and its Support over the Sup 
port for said first tool whereby said supports may 
readily be rotated in either direction from the sur 
face without interfering with the rotation of the 
other support, 

engaging the casing section to be removed within the 
well bore with said second gripping tool supported 
at the surface of the well bore, 

disconnecting the joint between said casing section to 
be removed and the next lower casing section by 
manipulating said tools at the surface of said well 
bore to cause the joint to unthread, 

releasing and removing said tools from the well bore, 
and 

removing the disconnected section of the casing from 
the well bore. 

6. An apparatus for unthreading a coupling joint be 
tween sections of casing or well pipe within a well bore 
comprising, 

a lower gripping tool supported by a first tubing string 
and adapted to be set into gripping engagement with 
in the casing section below the coupling joint to be 
unthreaded, said lower gripping tool including an 
eccentric sleeve mounted on a mandrel and movable 
thereabout for a portion of a revolution, and 

an upper gripping tool supported by a second tubing 
String in surrounding relation to said first tubing 
String and adapted to be set into gripping engage 
ment within the casing section above the coupling 
joint to be unthreaded, said upper gripping tool in 
cluding an eccentric sleeve mounted on a mandrel 
and movable thereabout for a portion of a revolu 
tion, 

said upper gripping tool having coacting means on its 
mandrel and sleeve responsive to rotation of the 
mandrel in a direction with respect to its sleeve 
which will unthread the upper casing section from 
the coupling joint for first moving its sleeve into 
gripping engagement with said casing and there 
after exerting a torque on said casing, and responsive 
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to relative rotation in the opposite direction for mov 
ing its sleeve out of gripping engagement with said 
casing, 

said lower gripping tool having coacting means on its 
mandrel and sleeve responsive to rotation of the man 
drel in a direction with respect to its sleeve opposite 
said direction of setting rotation of said upper 
gripping tool for first moving its sleeve into gripping 
engagement with said casing and thereafter exerting 
a torque on said casing to hold the casing section 
immediately below said coupling joint while said 
upper gripping tool is unthreading the casing sec 
tion above said coupling joint and responsive to Tota 
tion in the opposite direction for moving its sleeve 
out of gripping engagement with said casing. 

7. An apparatus for unthreading a coupling joint be 
tween sections of casing or well pipe within a well bore comprising, 

a lower gripping tool supported by a first tubing string 
and adapted to be set into gripping engagement 
within the casing section below the coupling joint 
to be unthreaded, said lower gripping tool including 
a pair of first sleeves eccentrically mounted for lim 
ited relative rotational nuovement on a first mandrel, 

an upper gripping tool supported by a second tubing 
string in surrounding relation to said first tubing 
string and adapted to be set into gripping engagement 
within the casing section above the coupling joint to 
be unthreaded, said upper gripping tool including a 
pair of second sleeves eccentrically mounted for 
limited relative rotational movement on a second 
mandrel, 

said upper gripping tool having coacting means in its 
mandrel and sleeves responsive to rotation of the 
second mandrel in a direction with respect to its 
sleeves which will unthread the upper casing sec 
tion from the coupling joint for first moving its 
sleeves into gripping engagement with said casing 
and thereafter exerting a torque on said casing and 
responsive to relative motion in the opposite direc 
tion for moving its sleeves out of gripping engage 
ment with said casing, 

said lower gripping tool having coacting means on its 
mandrel and sleeve responsive to rotation of the first 
mandrel in a direction with respect to its sleeves 
opposite said direction of setting rotation of said 
upper gripping tool for first moving its sleeves into 
gripping engagement with said casing and there 
after exerting a torque on said casing to hold the 
casing section immediately below said coupling joint 
while said upper gripping tool is unthreading the cas 
ing section from said coupling joint and responsive 
to rotation in the opposite direction for moving its 
sleeves out of gripping engagment with said casing. 

8. An apparatus according to claim 7 including, 
friction springs secured to and extending outwardly 
from said first and said second sleeves to engage 
within the casing sections to hold said sleeves 
against rotation during setting rotation of said first 
said second mandrels. 

9. The method of removing a section of casing from 
a well bore, comprising 

running into the well bore a first tubing string having an 
anchor and a first gripping tool supported thereby, 

setting said anchor within the casing section below 
the casing joint to be disconnected to support said 
first tubing string, 

lowering a second gripping tool on a second tubing 
string in surrounding relation to said first tubing 
string and positioning said second gripping tool in 
the casing section above said joint, 

rotating said first tubing string to set said first gripping 
tool in said casing string, 

rotating said second tubing string while holding said 
first tubing against rotation to set said second grip 
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10 
ping tool in the casing section above said joint and 
to disconnect said casing at said joint, 

removing said second tubing string from said well bore 
while said first tubing string remains supported in 
said well bore by said support device, 

removing said first tubing string from said well bore, 
and 

removing the disconnected casing section from said 
well bore. 

10. In combination with a first gripping tool adapted 
to be lowered into a well bore on a tubing string, the sub 
combination of a second gripping tool comprising, 

a mandrel having an internal bore of sufficient diameter 
to allow said mandrel to be lowered into the well 
bore in surrounding relation to the tubing string 
supporting said first gripping tool, 

a cam surface on the exterior of said mandrel, a grip 
ping member mounted on said mandrel, said mem 
ber having an interior cam surface coacting with 
said cam surface on the exterior of said mandrel and 
an exterior surface eccentric relative to said in 
terior cam surface whereby rotation of said mandrel 
in one direction shifts the member into retracted 
position with its exterior surface substantially con 
centric to the mandrel axis and rotation in the op 
posite direction shifts said member into a gripping 
position in which the outer surface of said member 
is eccentric with respect to the mandrel axis. 

11. In combination with a first gripping tool adapted 
to be lowered into a well bore on a tubing string, the 
subcombination of a second gripping tool comprising, 

a mandrel having an internal bore of sufficient diameter 
to allow said mandrel to be lowered into the well 
bore in surrounding relation to the tubing string sup 
porting said first gripping tool, 

a first cam surface on the exterior of said mandrel, 
a first gripping member mounted on said mandrel, 
a second cam surface on the exterior of said mandrel 
and spaced longitudinally from said first cam sur 
face, 

a second gripping member mounted on said mandrel, 
each of said gripping members having an interior cam 

surface coacting with one of said cam Surfaces om 
the exterior of said mandrel and an exterior surface 
eccentric relative to said interior cam surface where 
by rotation of said mandrel in one direction shifts 
the gripping members into retracted position with 
their exterior surfaces substantially concentric to 
the mandrel axis and rotation in the opposite direc 
tion shifts said members into a gripping position in 
which the outer surface of said members is eccentric 
with respect to the mandrel axis, and 

means connecting to said mandrel and adapted to en 
gage said gripping members when said mandrel is 
rotated in said one direction and said gripping mem 
bers are fully retracted for preventing further rela 
tive rotation of said mandrel in said one direction 
with respect to said gripping members. 

12. The subcombination of a second gripping tool ac 
cording to claim 11 wherein 

said second cam surface is opposite to said first cam 
surface whereby on rotation of said mandrel to move 
said members into gripping position said first mem 
ber will move radially outward in one direction and 
said second member will move radially outward in 
the opposite position so that each member provides 
a reaction force supporting the gripping engagement 
of the other member. 

13. A gripping tool comprising, 
a mandrel, 
a pair of eccentric gripping sleeves mounted on said 

mandrel, 
Said gripping sleeves each including a gripping surface 

adapted to engage the interior surface of a tubular 
member, 
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an internal groove in each of said gripping sleeves 

extending around a portion of the interior of said 
gripping sleeves, 

pins connected to said mandrel and positioned within 
said mandrel each of said pins extending into and 
being movable within one of said internal grooves and 
engageable with the shoulders formed at each end of 
said internal grooves, 

said sleeves being eccentrically mounted on said 
mandrel, 

cam means responsive to rotation of said mandrel in 
one direction with respect to said gripping sleeves for 
moving said gripping sleeves from released position 
to set or pipe-gripping position, responsive to further 
rotation of said mandrel in said one direction for 
transmitting torque from said mandrel to a pipe 
gripped by said sleeves, and responsive to rotation of 
said mandrel in the opposite direction with respect 
to said gripping sleeves for moving said gripping 
sleeves from set position to released position. 

14. A tool according to claim 13 wherein 
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said mandrel includes a central bore of sufficient size 

to be lowered into a well bore in surrounding relation 
to a tubing string supporting an opposite gripping 
tool. 
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