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12 Claims. 
This, invention, relates to a method useful in 

connection with the drilling and reconditioning of 
wells, and relates more particularly to a method 
for recovering or removing casing and the like 
from oil wells, gas wells, etc. A general object 
of the invention is to provide a rapid economical 
and commercially practical method for recover 
ing casing from wells..... 
In the drilling, repairing and reconditioning of 

wells such as oil and gas wells, it often becomes 
necessary, to remove the well casing. In many 
instances well casings, become caught or stuck in 
the well due to caving or the packing of sand or 
earth formation about the casing. When it is 
desired to remove a well casing that is cemented 
or stuck in the well it becomes necessary to cut 
or otherwise part the casing above the point at 
which it is caught. It is, of course, highly de 
sirable to determine as accurately as possible the 
point at which the casing is caught or fixed in the 
well and to cut or part the casing immediately 
above. that point so that a maximum amount of 
casing may be recovered following the first cut. 
The methods heretofore employed for locating the 
point at which a casing is cemented or stuck in 
a well have been very inaccurate and unsuccess 
ful. One method that has been used involves 
the striking of the upper portion of the casing 
and attempting to determine the point at which 
the casing is stuck from the resultant sounds and 
echoes. Another method that is sometimes used 
includes putting the casing under a tensile strain, 
noting or recording the extent of stretching or 
elongation of the casing and then attempting to 
determine the point at which the casing is stuck 
by relating the intensity of the strain applied to 
the casing and the amount of elongation of the 
casing. The crudeness of the force measuring 
equipment employed in wells and other factors 
make the latter method very inaccurate. 
An object of thisinvention is to provide a meth 

od for accurately determining the point at which 
a well casing is fixed or stuck in a well. 
Another object of the invention is to provide a 

5 simple practical method for accurately deter 
mining the highest point at which a casing is 
fixed or caught in a well that does not depend 
upon the skill or experience of the operator or 
the accuracy of the equipment employed. 
Another object of the invention is to provide 

an improved method for recovering caught or 
fixed casing from a well that may involve the em 
ployment of a casing cutting tool in locating the 

55 
point at which the casing is caught in the well 
whereby said tool is automatically positioned ad 

(C.294-96) 
jacent the point of fixation of the casing upon the 
location of said point, so that it may be operated 
to free or cut loose the entireportion of the casing 
above the said point. 
Another object of the invention is to provide 

a method for recovering caught casing from a 
Well that includes the placing of a tensile strain 
On the casing, lowering a string of pipe into 
the well carrying a tool capable of gripping the in 
terior of the casing to connect the pipe there 
with, the tripping or actuating of the tool, apply 
ing a longitudinal force to the casing through 
the medium of the pipe and gripping tool, noting 
whether or not the force thus applied varies the 
tensile strain on the casing to determine if the 
Said tool is above or below the point at which the 
casing is caught, locating the point of fixation 
of the casing by actuating said tool and applying 
the longitudinal force at different vertically 
Spaced points, cutting or parting the casing im 
mediately above the point of fixation of the cas 
ing, and then removing the freed portion of cas 
ing from the well. 
The various other objects and features of the 

invention will be best and more fully under 
stood from the following detailed description of 
typical manners of carrying out the method of 
the invention, throughout which description ref 
erence is had to the accompanying drawings, in 
Which: 

Fig. 1 is a side elevation of the portion of the 
apparatus at the upper end of the Well illustrating 
the elevator in engagement With the casing for 
the purpose of putting a tensile Strain thereon. 
Fig. 2 is a longitudinal detailed Sectional View of 
the equipment at the upper end of the Well show 
ing the slips in holding or supporting engage 
ment with the casing to maintain the tensile 
strain thereon. Fig. 3 is a side elevation of the 
equipment and a longitudinal cross section of the 
well with a portion of the casing broken away to 
show the casing cutter in position in the casing. 
Fig. 4 is an enlarged fragmentary transverse de 
tailed sectional view showing the plunger sup 
porting the spider and cooperating with the fluid 
containing member. Fig. 5 is a transverse de 
tailed sectional view taken substantially as indi 
cated by line 5-5 on Fig. 2. Figs. 6 and 7 are 
side elevations of a Well derrick illustrating two 
steps or phases of the method. Fig. 8 is a hori 
Zontal cross section of another type of means for 
Suspending and measuring the force on the cas 
ing, and Fig. 9 is a reduced plan view of the device 
shown in Fig. 8. 

It is believed that the method of the present 
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2 2,078,426 
invention will be better understood following a 
description of the apparatus, and I will proceed 
With a detailed description of the apparatus and 
follow such description by a detailed disclosure 
of the method. 
The apparatus employed in carrying out the 

invention includes, generally, means 0 for put 
ting a tensile strain on the casing C, means 
for supporting the upper end of the casing C to 
maintain the tension thereon and operatable to 
indicate the tensile strain, and a string of pipe 2 
adapted to be lowered through the casing C and 
having a tool T on its lower end for gripping the 
casing Whereby a longitudinal Strain may be 
imposed on the casing. 
The casing C is shown in the drawings stuck or 

caught in the well W at the point X. The point X 
at which the casing is caught may be any loca 
tion in the Well, for example, it may be near the 
lower end of the casing or in the lower portion of 
the well bore. The upper end portion of the cas 
ing C projects above the surface of the ground or 
into the cellar 3 of the well. A typical or usual 
collar 9 is provided on the upper end of the cas 
ing C. The means 0 may be any suitable or 
practical means for putting an up-Strain. Or ten 
Sile strain on the casing to be recovered from the 
Well. In the drawings I have shown the means 
O as including an elevator f4 Suspended and 

operated by the hoist mechanism M of the der 
rick and adapted to removably surround the pro 
jecting upper portion of the casing. The eleva 
tor 4 is adapted to engage the lower end of the 
collar 9 and is provided with bails 5. The bails 
5 are adapted to be connected With the hook H 

of the hoist means MI of the Well derrick D Where 
by the hoist means or mechanism may be emi 
ployed to place the casing C under the desired 
tensile strain. 
The means is provided to hold or support the 

casing C from its upper end to maintain the ten 
Sile strain thereon and, in accordance With the 
invention the means is operatable to indicate 
the tension on the casing. In the form. Of appa 
ratus illustrated in the drawings the means 
includes a spider comprising two sections f6 
hinged together at . The Spider sections f6 
are substantially semi-circular and are adapted 
to be SWung together around the Casing C. A 
latch 8 is provided for releasably connecting the 
free ends of the spider Sections 6. The inner 
sides or Walls 9 of the Spider Sections are in 
clined downwardly and in Wardly. Slips 20 may 
be arranged in the spider to grip and support the 
casing C. The slips 20 have inclined outer sides 
for engaging the walls 9 and have toothed inner 
sides for engaging the casing C. After the desired 
tensile strain has been put on the casing C by 
means of the elevator 4 and the hoist mecha 
nism of the derrick the Spider Sections are SWung 
together about the casing C and are latched by 
the latch 8. The slips 20 are then positioned 
in the spider to grip the casing C whereby the 
casing is maintained under the desired tension 
When the elevator 4 is disengaged from its upper 
end. 
The means includes tension indicating 

means for, mounting or Supporting the Spider 
sections 6. A suitable assembly of beams 2 is 
provided in the cellar 3 and two substantially 
semi-circular sections 22 are adapted to be air 
ranged on the beams 2 to support the Spider. 
A hinge 23 connects adjacent ends of the Sections 
22 so that the sections may be readily SWung 
together about the casing C. A latch 24 may be 

provided for releasably connecting the free ends 
of the Sections 22 to hold then assembled about 
the casing. The sections 22 are preferably suffi 
ciently large to pass the casing C with substantial 
clearance. A curved or arcuate channel 25 is 
provided in the upper end of each section 22. An 
arcuate plunger or piston 26 operates in each 
channel 25 and projects from the upper end of 
its respective section 22. 
The particular form or apparatus disclosed in 

the draWings includes hollow or tubular members 
27 arranged in the channels 25 and adapted to 
hold or contain fluid. The tubular members 27 
may be shaped to fit the channels 25 and are 
preferably flexible and resilient. The spider sec 
tions 6 are supported on the two plungers 26. 
Ridges 28 may be provided on the under sides 
of the Spider sections 6 to cooperate with grooves 
29 in the upper ends of the plungers 26. The 
ridges 28 and grooves 29 may be substantially 
V-shaped in cross section. The cooperation of the 
ridges 28 With the grooves 29 centers the Spider 
Sections 6 on the pistons 26 and prevents lateral 
shifting of the Spider. 
The members 27 are adapted to contain a suit 

able fluid such as oil, Water, or the like, which 
fluid is put under pressure When the Casing C is 
Supported or maintained under tension by the 
means . Pressure indicating means is pro 
vided in connection with the members 27 for 
visibly indicating the tension on the casing C. 
Conduits 30 communicate With the interiors of 
the members 25 and project from the sections 
22. A flexible manifold or pipe 3 connects the 
two conduits 30. The pipe 3 may have a loop 
Or convolution adjacent the hinge 23 to render it 
more flexible and permit the easy swinging of 
the Sections 22. A pressure gauge 32 is con 
nected with the pipe 3 to indicate the pressure 
on the fluid in the members 2. It will be seen 
that when the slips 20 are in engagement with 
the casing C to maintain the tension on the cas 
ing the fluid in the members 2 is under pressure 
directly proportional to the tension on the casing. 
The gauge 32 may be suitably graduated to in 
dicate the desired range of tensile strains that 
may be put on the casing C. 
The string 2 may be in the nature of a 

String of typical drill pipe or tubing and in ac 
Cordance With the invention is adapted to be 
run in the Casing C. When the casing is Sus 
pended or supported from its upper end by the 
means f. The string 2 may be composed of a 
plurality of Stands of drill pipe assembled in 
the Well known manner and may be Suspended 
and operated by the hoist mechanism M of the 
well derrick. In employing the invention the 
String may act as a Weight and is adapted to be 
connected with the casing C at Various vertically 
spaced points along the casing. If the weight 
of the string 2 thus connected or attached to the 
casing increases the reading of the gauge 32 it 
is clear that the String is connected With the 
Casing C above the point X while if the weight 
of the string 2 has no effect upon the reading 
of the gauge 32 the string is connected with the 
casing at a point below the point X. 
The tool is provided on the string 2 to facili 

tate the connection of the string with the casing 
Whereby the Weight of the string or an up strain 
On the string may be applied to the casing. In 
accordance With the broader aspects of the inven 
tion any suitable device or tool may be employed 
for connecting the string 2 with the casing. A 
Spear or similar gripping or fishing tool may be 
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attached to the Iower end of the string 2 for the 
purpose of gripping the interior of the casing C 
Whereby the longitudinal strain or force may be 
put on the casing. In the drawings I have shown 
a casing cutter on the lower end of the string 
2 having means 33 for gripping the interior of 
the casing C. The casing cutter T includes cut 
ters 34 capable of cutting through the casing C 
and a tail piece 35 for governing the actuation 
of the cutters, etc. The present invention is not 
primarily concerned with the specific details of 
the tool or casing cutter T, and I have omitted 
a detailed description of these details. When 
the casing cutter T is employed as a means for 
connecting the lower end of the string 2 with 
the casing C it may be utilized to cut the casing 
after the locating of the point X, thereby elimi 
nating the necessity of withdrawing the string 2 
from the casing and running a casing Cutting 
device into the Well. 

In operating the apparatus and in carrying out 
the method of the invention with the apparatus 
illustrated in the drawings the elevator 4 is ar 
ranged around the upper portion of the casing C 
to engage the collar 9. The elevator 4 is Sus 
pended by the hoist mechanism M of the derrick 
and the mechanism is operated to put an up 
strain or tensile strain on the casing C. With 
the casing C under the tensile strain the Sections 
22 and the spider sections 6 are assembled around 
the casing and latched together. If desired the 
sections 22 and the spider sections 6 may be as 
sembled around the casing prior to the engage 
ment of the casing by the elevator f4. The slips 
20 are arranged in the spider to grip the casing C 
so that the elevator 4 may be disengaged from 
the casing C to leave the upper end of the cas 
ing free and unobstructed. The means if sus 
pends the casing from its upper end portion to 
maintain the tensile strain on the casing, the 
magnitude of said strain being indicated by the 
gauge 32. 
The string 2 is then run into the casing C 

being assembled and handled by the hoist mech 
anism M in the well known manner. The tool T 
is connected with the string 2 to be run into the 
casing. When the tool T has reached a depth 
which is believed to be adjacent the point X at 
which the casing is caught the tool is tripped or 
actuated to grip the interior of the casing. The 
manner of actuating the tool T of course depends 
upon the character of the tool. A tool of the 
general character shown in the drawings is usu 
ally tripped or actuated by manipulation of the 
string to which it is connected. After the actua 
tion of the tool T to grip the interior of the cas 
ing the weight or a portion of the weight of the 
string 2 may be allowed to settle So that it is 
imposed on the casing C or an up strain may 
be put on the string 2 to be transferred to the 
casing. With the tool Tengaging or gripping the 
casing C above the point X the Weight of the 
string 2 imposed on the casing C of course in 
creases the tensile strain on the casing, and the 
up strain decreases the tensile strain on the caS 
ing, such variations being indicated by the gauge 
32. If the tool T is at first actuated to connect 
the string 2 with the casing C above the point X 
as just decribed it is released and the string 2 
is lowered and the tool T again actuated to con 
nect the string with the casing. The Weight or a 
portion of the weight of the string 2 or an up 
ward strain is again imposed on the casing and 
the reading of the gauge 32 observed to ascer 
tain if the tensile strain on the casing has varied. 
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3. 
If the reading of the gauge 32 is again changed 
it indicates that the tool T has again been set 
above the point X and the tool must be released 
and lowered to a greater depth in the casing. 
If, on the other hand, the Weight of the string 
2 or the upward strain imposed on the casing 
has not affected the reading of the gauge 32 
the tool has been set or actuated to grip the 
casing C below the point X. If the tool T is 
Set or actuated below the point X as determined 
by the unchanged reading of the gauge 32 the 
tool may be raised and again actuated and the 
operation repeated until the exact location or 
depth of the point X is determined. From the 
above it is believed that it will be understood 
how the point X may be located by imposing a 
longitudinal strain. On the Casing C at Various 
Vertical points. 

Following the location of the point X the 
string f2 may be raised to bring the tool T 
above the point X and the tool may be actuated 
to part or cut the casing. By definitely locating 
the point X the tool T may be actuated to cut 
the casing X immediately above the point X. 
Following the actuation of the tool T to cut the 
casing C the string f2 is withdrawn and the freed 
or parted upper portion of the casing is removed 
from the Well in the usual manner. 
From the above detailed description of the ap 

paratus and its mode of operation it is apparent 
that the method of the present invention includes, 

O 

20 

25 

30 

generally, engaging the casing C adjacent its 
upper end and putting the casing under a ten 
sile strain, maintaining the tensile strain on the 
casing C, gauging or measuring this tensile strain, 
putting a longitudinal strain on the casing C 
at vertically spaced points while observing the 
reading of the gauge 32 and thus locate the 
point X at which the casing is caught, then 
parting or cutting the casing C above the point 
X and then removing the freed upper portion of 
the casing from the well. 
The act or operation of putting the casing C 

under a tensile strain may be accomplished by 
means of the elevator f4 and the hoisting mech 
anism M or by other equivalent means. The in 
tensity of the tensile strain imposed on the cas 
ing C. Of course depends upon Various factors but 
must be sufficient to provide a reading on a force 
measuring device Such as the gauge 32. The 
tensile strain on the casing C may be maintained 
by means of the hoist mechanism M. However, 
it is preferred to maintain the tensile Strain on 
the casing by a means or device similar to the 
Spider 6 which leaves the upper end of the cas 
ing clear and unobstructed for the insertion of 
the pipe string 2. Where the spider means 
is employed to suspend the casing from its upper 
end, a force measuring or gauging device of the 
character described above may be embodied in 
or associated with the casing holding Spider. 
In most instances it is convenient to employ 

a string of pipe as the element 2 for applying 
the longitudinal strain to the casing. However, 
it is to be understood that a String of rods or 
the like may be employed for this purpose if 
desired. The string 2 is assembled and run 
into the casing C in the Well known manner, being 
handled by the hoist mechanism M. To facili 
tate the connection of the Weight element or 
string 2 with the casing C a casing gripping 
tool is provided on the string that may be actu 
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tool used for this purpose may vary under dif 
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4 
casing C is to be shot or parted by means of 
explosives a spear or like tool may be provided 
on the string 2 for connecting it. With the cas 
ing. In the specific manner of carrying out the 
invention illustrated in the drawings the tool T 
is in the nature of a casing cutter adapted to 
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be employed to connect and support the string 
2 on the casing during the locating of the point 
X and to cut or part the casing When the point 
X has been located. 
While the tensile strain is maintained on the 

casing C the weight element or string f2 is con 
nected with the casing C at various points spaced 
vertically thereof and its weight or a portion of 
its weight or an upward Strain is applied to the 
casing at these points. This successive appli 
cation of the longitudinal strain to the casing C 
at spaced points is continued until the lowest 
point on the casing at Which the application of 
the strain varies the tensile strain on the casing 
is ascertained, which point is the point or Zone 
X. In practice the weight element or string 2 
may be successively connected with the casing C 
and the weight or force applied thereto at pro 
gressively lower points to locate the lowest point 
on the casing at which the application of the 
Weight of the String to the Casing varies the ten 
sile strain thereon. Another manner of locating 
the point X is to run the string 2 into the Well 
to position the tool T at a point believed to be 
below the point X and then actuate the tool T 
to connect the string 2 with the casing C at 
progressively higher points until the application 
of the longitudinal strain on the casing varies 
the tensile strain on the upper portion of the 
Casing. The point of fixation X of the casing C 
is immediately below the point at which the ap 
plication of the strain to the casing C causes 
an increase or decrease in the tensile strain on 
the string. The initial tensile strain is, of course, 
maintained on the casing C and the readings of 
the gauge 32 are observed during the determin 
ation of the point X as just described. If de 
Sired, the exact depth of the point X may be de 
termined in any suitable manner. For example, 
this may be accomplished by measuring or ascer 
taining the length of the string 2 and its tool T. 
After the point X of fixation of the casing C 

has been located the casing C is cut or parted 
above the point X and the freed portion of the 
casing is withdrawn from the well. Where a 
spear or similar tool is provided on the string 
2 to grip the casing to support the string on the 
casing for the purpose of locating the point X, 
the string 2 is withdrawn from the well follow 
ing the location of the point X. Where the tool 
T is in the form of a casing cutter it is positioned 
immediately above the point X and is actuated 
to cause its cutters 34 to cut the casing. The 
cutting or parting of the casing results in a re 
duced reading On the gauge 32, the method thus 
indicating when the casing is fully parted. Fol 
lowing the cutting of the casing the string 2 and 
the casing C are withdrawn from the well by the 
hoisting mechanism M in the well known man 
ner. It is to be noted that the method of the 
present invention accurately or definitely locates 
the highest point at which the casing is fixed or 
caught in the Well, whereby a maximum amount 
of the casing may be recovered from the well foll 
lowing the first cut of the casing. The method 
may be employed to locate the point at which a 
casing is cemented in a well so that the casing 
may be perforated at the desired place. The 
method may be carried on with the usual hoist 
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ing mechanism and other apparatus of the well 
derrick and the accuracy in locating the point 
at which the casing is caught does not depend 
upon the skill or experience of the operator. 
While I have described the method as includ 

ing the maintaining of a tensile strain. On the 
casing C it is to be understood that the inven 
tion contemplates the maintaining of a COImpreS 
sion strain on the casing while applying a longi 
tudinal strain to the casing at longitudinally 
spaced points to locate the point of fixation. In 
other Words a longitudinal strain in either direc 
tion may be maintained on the casing during the 
locating of the point. 

Figs. 8 and 9 of the dra Wings illustrate an 
other form of device for suspending the casing 
C from its upper end and for indicating the ten 
Sile strain on the casing. The device shown in 
Figs. 8 and 9 of the drawings may be mounted Or 
arranged in the same location as the means f 
previously described. The device includes an 
annular member comprising a base 58 and a 
plunger 5 projecting upwardly from the base. 
The base surrounds the projecting upper portion 
of the casing C with Suitable clearance. A cylin 
der member 52 is provided with an annular re 
cess 53 in its underside for receiving the plunger 
5. A tubular member or cell 54 of suitable flex 
ible material is arranged in the cylinder member 
52 between the top of the plunger 5 and the 
upper wall of the recess 53. The cell 54 is adapt 
ed to contain a Suitable fluid and is constructed 
to withstand comparatively high pressures. A 
pipe 55 communicates with the interior of the 
cell 54 and carries a suitable gauge 56 for indi 
Cating the pressure on the fluid in the cell. A 
diaphragm or plate 5T is arranged in the receSS 
53 between the cell 54 and the upper end of the 
plunger 5. The plate 57 is preferably formed 
of metal and has a Suitable degree of flexibility. 
The top or upper side 58 of the cylinder member 
52 may be flat and horizontal as illustrated. 

In employing the device illustrated in FigS. 8 
and 9 of the drawings the base 50 is mounted to 
properly surround the projecting portion of the 
casing and the casing engaging means may rest 
on the upper side 58 of the cylinder member. In 
practice a casing Spider or a casing elevator may 
be employed to engage the casing to suspend it 
On the cylinder 52 under the desired tensile 
strain. Where an elevator is employed it en 
gages under a collar on the casing and its lower 
Side rests or Seats on the cylinder member 52. 
The Weight of the casing C or the tensile strain 
On the casing C is imposed on the member 52 and 
transmitted through the cell 54. The fiuid in 
the cell is thus placed under a pressure directly 
proportionate to the strain on the casing C. The 
gauge 32 may be suitably marked or calibrated to 
indicate the tensile strains on the casing. 

Having described only a typical preferred 
form, application and manner of carrying out 
the method of the invention I do not Wish to be 
limited or restricted to the specific details set 
forth but Wish to reserve to myself any changes 
or Variations that may appear to those skilled 
in the art or fall within the scope of the follow 
ing claims. 

Having described my invention, I claim: 
l. The method of locating the point at which 

an object is fixed in a well which includes main 
taining a longitudinal strain on the object, and 
applying a longitudinal strain to the object at 
vertically spaced points to locate the lowest point 
on the object at which the application of the 
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longitudinal Strain varies the strain maintained 
on the object. 

2. The method of locating the point at which 
an object is fixed in a well which includes main 
taining a longitudinal strain on the object, and 
applying a longitudinal strain to the object at 
progressively lower points to locate the lowest 
point on the object at which the application of 
the longitudinal strain to the object varies the 
Strain thereon. 

3. The method of locating the point at which 
an object is fixed in a well which includes main 
taining a longitudinal strain on the object, and 
applying a longitudinal strain to the object at 
progressively higher points to locate the lowest 
point on the object at which the application of 
the longitudinal strain varies the strain main 
tained on the object. 

4. The method of locating the point at which 
an object is fixed in a well which includes main 
taining a longitudinal strain on the object from 
the upper end of the Well, running an element 
into the Well, connecting the element with the 
object at various points vertically thereof, ap 
plying a longitudinal Strain to the object through 
the element While it is connected with the object 
to locate the lowest point at which the appli 
cation of the longitudinal strain varies the strain 
maintained on the object, and then determining 
the depth of Said point. 

5. The method of locating the point at which 
an object is fixed in a well which includes, main 
taining a longitudinal strain on the object, and 
applying a longitudinal Strain to the object at 
various points thereon to locate the lowest point 
at Which the application of the longitudinal 
strain varies the maintained strain on the ob 
ject. 

6. The method of locating the point at which 
an object is fixed in a well which includes plac 
ing a tensile strain on the object, and connect 
ing a Weight element With the object at various 
points vertically thereof to locate the lowest 
point at which the Weight of the element in 
creases the tensile Strain on the object. 

7. The method of recovering a tubular object 
fixed in a Well which includes applying a tensile 
strain to the object, lowering a Weight and cut 
ting element into the object, successively con 
necting the element With the object at verti 
cally spaced points to locate the lowest point at 
which the weight of the element increases the 
tensile strain on the object, parting the object 
abOWe Said point by operating said element, and 

5 then removing the freed upper portion of the 
object. 

8. The method of recovering a tubular object 
fixed in a Well which includes applying a tensile 
strain to the object, lowering a weight and cut 
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ting element into the object, successively con 
necting the element with the object at vertically 
Spaced points, measuring the tensile strain on 
the object during said successive connecting of 
the element with the object to determine the 5 
lowest point at which the Weight of the element 
increases the strain on the object, parting the 
object above said point by operating the element, 
and then removing the freed portion of the ob 
ject from the Well. 

9. The method of recovering a fixed casing 
from a Well including, placing the casing under 
a tensile strain, ruthning a casing gripping and 
cutting device into the casing on a string, actu 
ating the device to support the string on the 15 
casing at Vertically spaced points to determine 
the lowest point at which the weight of the string 
increases the tensile strain on the casing, part 
ing the casing above Said point by means of said 
device, and then removing the freed portion of 20 
the casing from the Well. 

10. The method of recovering a fixed casing 
from a well including, placing the casing under 
a tensile strain, running a casing cutter hav 
ing a casing gripping means into the casing on 25 
a string, actuating the gripping means of the 
cutter to Support the String on the casing at va 
rious vertically spaced points to determine the 
lowest point at which the weight of the string 
increases the tensile strain on the casing, actu- 30 
atting the cutter to part the casing above said 
point, withdrawing the string from the casing, 
and withdrawing the casing from the Well. 

11. The method of locating the point at which 
a tubing is fixed in a well which includes suc- 85 
cessively transferring the weight of an object 
to the tubing at longitudinally spaced points, 
associating a force measuring device with the 
tubing which is responsive to such transference 
of Weight to the tubing, and observing the read- 40 
ing of Said device at each Successive application 
of the weight to the tubing to determine the low 
est point on the tubing at which the application 
of the Weight to the tubing increases the read 
ing of the device. 

12. The method of locating the point at which 
an object is fixed in a well, which includes sus 
pending the object from its upper end, associ 
ating an indicating device with the object which 
is responsive to longitudinal Strains on the ob 
ject, applying a longitudinal strain to the ob 
ject at longitudinally spaced points, and observ 
ing the reading of Said device at each Successive 
application of Strain to the object to determine 
the lowest point on the object at which the ap 
plication of a strain changes the reading of the 
Said device. 
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