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elevation showing an apparatus, constructed in accordance
with the invention, lowered within the well casing with the
collar finder device locating a casing collar;
FIGURE 2 is a similar view showing the position of
the elements during the cutting step of the method;
FIGURE 3 is a similar view illustrating the apparatus
in Supported position during the lowering of the replace

Filed Aug. 11, 1958, Ser. No. 754,463
15 Claims. (Cl. 166-46)
This invention relates to new and useful improvements
ment casing;
in methods and apparatus for removing defective casing
FIGURE 4 is a view similar to FIGURE 1 showing a
or pipe from well bores.
10 modified form of apparatus which includes a line-up as
The method and apparatus herein disclosed is an im sembly or joint;
provement upon the method and apparatus shown in my
FIGURE 5 is a view similar to FIGURE 4 but illustrat
co-pending application, Serial No. 496,790, filed March ing the apparatus in a higher position within the well cas
25, 1955, now Patent No. 2,848,050.
ing with the line-up assembly located to guide the replace
It is one object of this invention to provide an improved
ment section into final position;
method and apparatus having all of the advantages of
FIGURE 6 is a view similar to FIGURE 4 and show
the method and apparatus disclosed in my previous appli ing still another modification of the apparatus wherein a
cation but, in addition, having other features which add to Supporting tool is employed to support the apparatus
the versatility of the apparatus, whereby efficient per
within the well casing;
formance under various conditions is assured.
FIGURE 7 is a view similar to FIGURE 6 but illus
20
An important object is to provide an improved method trating the line-up assembly between the collar finder
for separating and removing a defective portion of a
device and the supporting tool;
well pipe from a well bore and thereafter lowering a re
8 is a longitudinal sectional view of one type
placement section of pipe, wherein a combination casing of FIGURE
hydraulic
cutter tool which may be employed;
separating and line-up apparatus is lowered, properly 25 FEGURE 9 is a longitudinal sectional view of a me
positioned, operated and then supported within the unre chanically operated cutter tool which may be employed
moved section of the well pipe, whereby the entire opera in the apparatus;
tion may be carried out with a single run of the combi
FIGURE 10 is an enlarged sectional detail showing
nation apparatus; the method permitting the apparatus one of the guide elements of the lineup assembly;
to be located in one position throughout the complete 30 FIGURE 11 is a longitudinal sectional view of one
operation or in the alternative, permitting the tool to be type of collar finder device which is applicable for use
raised after the casing-separating step to locate the line-up
the apparatus, said collar finder device having an
assembly in desired position for subsequently guiding the with
automatic bottom type of connection;
replacement section into position.
FIGURE 11a is an enlarged elevation of a J-slot con
A further object is to provide an improved apparatus 35 nection which may be substituted for the automatic bot
wherein standard type cutting tools, either mechanically tom type connection shown in FIGURE 11;
or hydraulically actuated, may be employed in the assem
FIGURE 12 is a longitudinal sectional view of one type
bly and also wherein a collar finder device may be em
of
supporting tool which may be employed in the ap
ployed for properly positioning the cutting tool and for
paratus,
subsequently supporting the apparatus within the pipe 4) end, andsaid tool having a J-slot connection at its lower
being repaired.
FIGURE 12a is an elevation of an automatic bottom
A further object of the invention is to provide an ap
type of connection which may be substituted for the J-slot
paratus which includes, a pipe cutter, a line-up or guide connection shown in FIGURE 12.
element and a slip type supporting means, with the latter
the drawings the numeral 10 designates a well cas
being actuated by manipulation of the string upon which 45 ingInwhich
extends downwardly from the surface within a
the apparatus is mounted, whereby said supporting means
well
bore
W.
The casing includes the usual pipe sections
may be utilized to support the apparatus at the desired
or joints which are shown as connected together by casing
point within the pipe being repaired.
collars 11 although said casing sections could be secured
Still another object is to provide an apparatus of the
together by welding. The casing is supported at the sur
character described, wherein the line-up or guide element 50 face of the well by a suitable casing head assembly gen
may be formed to the outer body of the cutting tool or
erally indicated at 12 in FIGURE. 2. Any suitable type of
wherein a separate line-up device may be positioned,
well-known
casing head assembly may be employed and
either above or below the cutter; said separate line-up de
a simplified illustration of one type is shown. It often
vice having readily removable guide elements which may
occurs that a defect will occur in one of the casing sections
be easily changed to adapt said device to various diameter 55 and
it becomes necessary to remove a portion of the casing
pipes.
and replace the defective portion with a replacement sec
Still another object is to provide an apparatus of the
tion. In FIGURE 1 an opening 13, which may have been
character described, which may include an inside pipe
caused by corrosion or by other causes, is illustrated in
cutter, a line-up member, a collar finder device and a
of the joints of the casing 10. When such a defect
slip-type supporting means; said elements being arranged 60 one
occurs,
it is desirable to sever the casing 10 at some point
in any desired order with relationship to each other in below the
defect, remove all casing above the point of
accordance with the particular manner in which it is severance and
then insert a replacement section into the
desired to support the apparatus within the lower un
well bore, which replacement section is reconnected to
damaged section of the pipe being repaired.
that part of the casing still remaining in the bore by the
The construction designed to carry out the invention 65 usual
well-known patch methods.
will be hereinafter described, together with other features
The
present invention is concerned with an apparatus
thereof.
and
method
which will facilitate the cutting and removal
The invention will be more readily understood from a
of
the
defective
portion of the casing followed by the
reading of the following specification and by reference to
subsequent
lowering
of a replacement casing into the
the accompanying drawings forming a part thereof, where
well
bore.
As
illustrated
in FIGURE 1, the apparatus
in an example of the invention is shown, and wherein:
includes
an
inner
or
lowering
14 upon which the
FIGURE 1 is a view partly in section and partly in apparatus of this invention is pipe
adapted to be lowered
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within the well casing E0. An inside pipe cutter tool A
vided with expansible cutters 5, which when operated
will sever or cut the well casing 10. As will be explained,
the cutter tool A may be any of the well-known types
of cutter tools now in general use and may be either
hydraulically actuated by directing fluid pressure down
wardly through the inner pipe 14 or may be mechanically
operated by manipulating said pipe.
Spaced below the cutter tool A is a collar finder device
B which is connected with the lower end of the tool A
through a spacer joint 16a and collar 16. The device
B is provided with radially expansible dogs 17 which
are adapted to engage the annular recess 11a which is
formed in the usual coupling collar of the well casing;
if the casing joints are welded, the dogs 17 will co-act
with the annular recess formed in the weld. For pur
poses of this description, it will be assumed that coupling
collars 1 are employed. As will be explained, the device
B is adapted to be actuated by manipulation of the pipe

IO

5

20

14 and when its radially movable dogs 17 are in position

to locate or find such collar. The primary purpose of
a collar finder device is to locate the cutter tool A in a

position where its cutters 5 will be disposed to cut
through the wall of the casing 10, rather than being lo
cated at a joint or collar in the casing.
Extending downwardly from the collar finder device B
is a downwardly extending pipe section 18 upon the lower
end of which is secured a tapered or conical guide mem
ber 19. This guide member is preferably formed with
annular teeth 20 whereby entry of the assembly into a
flattened part of the well casing is facilitated. If desired,
a suitable length of tail pipe 21 may extend downwardly

25

from the guide member 19.

35

In the form of apparatus illustrated in FIGURES 1
to 3, the outside or external diameter of the outer body
22 of the cutter tool A is such that said body fits within
the bore 0a of the casing 10 with a slight clearance.
Since the cutter body 22 is of substantial length, said
body actually forms a line-up or guide element for guid
ing a replacement casing into position, as will be here
inafter explained.
In using the apparatus and practicing the method as

40

packer includes a packing element 23 and gripping slips

24 and may be of the usual well-known construction,
whereby when said packer is in set position, the bore of
the well casing is closed.
After the packer P has been set, the apparatus which

30
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bore. This replacement section is provided with the
usual patch connection generally indicated at 112 at its
lower end, this patch section 112 being adapted to tele
scope over the upper end 10b of that part of the casing
10 which remains within the well bore; as is well known,
the usual patch section includes gripping elements which
engage the exterior of the casing remaining in the bore
and also includes a suitable sealing arrangement. As
the replacement section is lowered downwardly through
the well bore, it is guided by the inner pipe 14 which

is supported at its lower end by the collar finder device

B. Since the external diameter of the body 22 of the

cutter tool A has very little clearance between the bore
10a of the casing, the body 22 of the cutter tool A will
function as a line-up element and will assist in guiding
the replacement section of casing 110 into position.
After the replacement portion 110 of the casing is in
position, the patch section 112 is actuated to connect
the replacement portion to the casing therebelow and
thereafter the inner pipe 14, cutter tool A and collar
finder device B may be removed from the well. It is
noted that the cutting of the defective casing, removal
of the same and re-running of the replacement section
are accomplished without having to remove the apparatus
from the well bore.
As illustrated in FIGURES 1 to 3, the apparatus is Sup
ported in substantially the same position said apparatus
had at the time that the cut 25 was made. However,

50

includes the cutter tool A and collar finding device B

55

expansion of its radially movable dogs or elements 17
and upon continued downward motion said dogs will
engage the recess 1a of one of the casing collars. 11.

60

Thus the device B finds the collar and this assures the

65

of the dogs 17 of the device B is effected and the entire

assembly is raised slightly to release the dogs 17 so
that the pipe 14 may undergo free rotation relative to
the collar finder. The inside cutter tool A is then actu
ated, either hydraulically or mechanically, to move the
cutters i5 of the tool A outwardly in the manner shown
in FIGURE 2 whereby the casing 10 is severed or cut at

O

erance of the pipe, the assembly may be slightly lowered

75

the point 25 to separate the portion of the casing above
the cutters from the casing therebelow. Following sev

out that the apparatus including the cutter device A, the
collar finder device B and the inner pipe 14 remain within
the well bore.
A replacement section of casing indicated at 10 in
FIGURE 3 is then lowered downwardly within the well

it is obvious that the tool could be lowered to any collar

is lowered downwardly within the well casing to locate
the collar finder device at some point below the defect
3. The device B is then moved into a position to permit

operator that the cutters 15 of the tool A are properly
located at a point between casing collars.
Thereafter, by manipulation of the pipe 14, retraction

recess 11a of the casing collar and thus the apparatus
as well as the inner or lowering pipe 14 will be supported
by the engagement of said dogs within said recess.
It is then possible to remove the upper portion or the
defective casing 10 by stripping it upwardly over the in
ner pipe 14. This is possible by first removing any sec
tions of the inner pipe 4 which are above the collar
14a at the surface (FIGURE 2) and then removing that
portion of the casing above the cut 25, joint by joint
in the usual way by means of the derrick equip

ment. In this manner the defective portion of the well
casing 10 is removed from the well bore but it is pointed

to engage the recess 1a of a collar, said device functions

casing 10 is first located by any suitable means so that
its elevation or position is known to the operator. There
after, a suitable plug-type packer P is set within the
casing 10 at some distance below the defect 13; this

???

and the dogs 17 again expanded to engage within the

is connected to the lower end of the pipe 14 and is pro

illustrated in FIGURES 1 to 3, the defect 13 in the

M

A.

3.

11 of the casing which is below the point of severance.
Of course, it is desirable when the replacement section
110 is being guided in position that the body 22 of the
cutter tool be located so as to project upwardly above
the upper end 10b of that part of the casing still re
maining in the hole, whereby said tool body may func
tion as a guide element. If the apparatus has been sup
ported in some collar below the collar shown in the
drawings, it would, of course, be necessary to raise the
apparatus to properly locate the cutter tool body just
prior to the time that the replacement section 110 of
the casing is brought into final connected position.
In the arrangement shown in FIGURES 1 to 3, the
collar finder device B is employed as a combination unit
which is first utilized to locate or find a collar so as to
properly dispose the cutters 15 of the cutting tool in
proper position to perform the cut and is, thereafter,
employed as a means for supporting the apparatus and
inner pipe within that portion of the casing still remain
ing within the bore. Also, in this form of the inven

tion the outer body 22 of the cutter tool is made of
such diameter as to form a guide element so that a
Separate line-up or guide element need not be provided
since the tool. A functions not only as a cutting tool but
also as a guide element. By providing the tools with
two separate functions, the apparatus may be greatly sim

plified which is of an economical advantage.
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The cutter tool assembly A may, as above noted, be surface, the slips are expanded after which the expander
either hydraulically or mechanically actuated and any is locked against further downward motion. Continued

well-known tool now on the present market may be em
ployed. In FIGURE 8 one type of hydraulically actuated
cutter tool is illustrated. As shown in this figure, the
outer body 22 of said tool has its upper end connected
at 26 to the lowering or inner pipe 14. The lower end
of the body is connected through a coupling 27 with the
connecting section 16, which extends downwardly to

lowering of the tool body causes the cutters 15 to be ex
panded by the upper inclined surface of the expander 38
and by maintaining weight on the body through the low

the collar finder device B. A tubular mandrel 28 is 0

formed within the bore of the body 22 and an annular

piston 29 is slidable within a cylinder 30 formed within

said body. The piston 29 has a tubular extension 31

which is slidable on the mandrel 28 and said extension

is formed with a cutter expander 32 at its upper end. A

coil spring 33a normally maintains the piston and the
expander in lowered position. The cutters 15 are piv
oted on pins 33 and are disposed within radially ex
tending slots 34 provided in the wall of the body 22.
Normally, the various elements of the tool illustrated
in FIGURE 8 are in the position with the coilspring 33a
maintaining the piston 29 in its lower position whereby
the expander 32 is in its lowered position and the cut

ters 15 are retracted. This is the position of the parts
when the tool is lowered into the well bore. When it
is desired to actuate the tool, a closure, preferably in the
form of a ball 35 is dropped downwardly through the
pipe 14 and engages the seat 36 formed in the coupling
27 to close downward flow of fluid through the tool.

Upon the building up of pressure within the tool, such
pressure acts on the lower side of the piston 29 and
moves said piston upwardly which motion is transmitted
to the expander 32 to effect an expansion of the cutters
15. By maintaining the pressure on the tool, the cutters

are maintained in their outward position and through
rotation of the tool by means of the pipe 14, the cut
ting operation is performed.

20

25

35
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pander 38 normally floats on the mandrel section 22b and
is formed with a tapered surface or cone 39 at its lower
end. This surface is adapted to co-act with gripping slips
40 which are carried by a sleeve 41. The sleeve 41 is
with the mandrel section 22b by means of a pin 43 which
engages in said J-slot. Suitable friction or drag Springs
are mounted on sleeve 41 and will serve to maintain the
slip assembly 40 stationary when the pin 43 is moved into
the longitudinal portion of the J-slot 42.
The operation of the mechanical type cutter tool is
believed obvious. The tool is lowered into position with
the parts as shown in FIGURE 9, the pin 43 being en
gaged within the J-slot 42 to retain the slips 40 in a re
tracted or lowered position; at this time, the cutters 15
formed with the usual J-slot 42 and is adapted to connect

are also retracted. When it is desired to actuate the tool,
43 of the mandrel section 22b with the longitudinal por
tion of the J-slot 42, after which the pipe 14 and body
of the tool are lowered. At this time the friction springs

50

55

60
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44 hold the gripping slips 40 stationary and as the body
portion 22a and mandrel section 22b of the tool move
downwardly, the cutters 15 are moved downwardly with

respect to the upper tapered surface of the expander 38.
and upper end of the expander is greater than the angle
of contact between the lower end of the expander and the
slips, the exander 38 moves downwardly with respect to
the slips 40 and through the co-action of the expander

The outer housing 56 is formed with radial slots 59

and the radially expansible dogs or supporting elements
17 are movable within these slots. Each dog is formed
with an inclined surface 17a at its upper end which co
acts with the expander surface 58 at the upper end of the
tubular sleeve 57. Thus, when the sleeve 57 moves down
wardly with respect to the dogs 17 said dogs are moved
radially outwardly into expanded position. The outer
housing 56, which carries the dogs 17, also has friction
or drag elements 60 mounted thereon, these elements
being in the form of shoes which are constantly urged in
an outward direction to drag on the bore of the pipe by
springs 61.
The collar 51, which is secured to the lower end of the
mandrel 50, has its lower portion formed with an en
larged head 51a whereby an external shoulder 62 is
formed. Extending upwardly from this shoulder is a
lug 63 which is engageable by a depending lug 64 pro
vided on the lower end of the supporting element 55. It
is pointed out that the connection, which is made by the
teeth 53 on the exterior of the collar extension 52 and

the dogs or slip elements 54, is generally known as an

the pipe 14 is manipulated to align the connecting pin

Initially, because the angle of contact between the cutters

supporting element 55. The element 55 is threaded with
in the lower end of an outer housing 56 which encircles
the mandrel 50. Interposed between the housing 56 and
the mandrel 50 is an elongate sleeve 57 which has an ex
pander 58 at its extreme upper end. The sleeve 57 and
expander are slidable longitudinally within limits on the
exterior of the mandrel 50.

30

Another type of cutter tool which is applicable for
the present purpose is shown in FIGURE 9. This tool is 40
a mechanically operated tool, as distinguished from
hydraulic, and includes an outer body portion 22a which
is reduced to form a downwardly extending mandrel 22b.
The cutters 15 are mounted on suitable pivot pins 37 and
their lower ends are adapted to co-act with an expander
38 which surrounds the mandrel portion 22b. The ex

ering pipe 14 and at the same time rotating said pipe, the
cutting operation is performed. Removal of the tool is
effected by lifting upwardly on the body section and re
engaging the pin 43 with the J-slot 42 to again latch the
slips 40 in their nongripping position.
Various types of collar finder devices may be employed
and one type which has been found satisfactory is illus
trated in FIGURE 11. As shown in this figure, the de
vice comprises a central tubular mandrel 50 which has
its upper end connected to the connecting section 16
which attaches the device to the cutter tool A. The man
drel 50 extends completely through the tool and has a
coupling collar 51 threaded onto its lower end. The col
lar 51 is a special type of coupling and has an upper ex
tension 52 which is provided with annular teeth 53 on
its external surface. The teeth 53 are engageable by dogs
or slip members 54 which are carried within a tapered

70

75

automatic bottom. This connection may be separated
by rotating the mandrel with respect to the dogs 54 so that
the teeth 53 are unscrewed from said dogs; reconnection
of these members may be made upon a straight longitudi
nal movement of the mandrel upwardly with respect to
said dogs.
In the operation of the collar finder device, the parts
are lowered within the well casing with the connection
made up as shown in FIGURE 11. When the device is
to be actuated to permit expansion of the dogs 17, the
pipe 14 is rotated in a direction to the right to rotate
the mandrel 50 and the collar 51 at its lower end in a
direction to the right. The threads 53 on the extension
52 of the collar 51 are left-hand threads and as the man
drel 50 is rotated to the right the threads 53 are unscrewed
from the slip or connecting elements 54. The position
of the lugs 63 and 64 is such that rotation in this direc
tion is possible since it moves the lug 63 away from the
lug 64. By the time that the collar 51 has rotated one
full turn, lug 63 is moved downwardly by reason of the
unthreading action so that the lugs are clear and con

tinued disconnection of the threads 53 may be accom
plished. During this time, the locking or slip elements
54 are maintained stationary because they are mounted,

3,087,546
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preferably by a dovetail connection (not shown), within guide bars or elements 72 are provided and form a line
up or guide arrangement which will effectively guide the
the outer housing 56 which is held stationary by the fric
replacement section 110 of the casing into final position.
tion shoes 60. As soon as the connection between the
In the use of the apparatus shown in FIGURES4 and 5,
threads 53 and the slip elements 54 is broken, the man
the apparatus is lowered into the casing and the device B
drel 50 and the slip expander sleeve 58 carried by said
locates a collar so as to position the cutters 15 of the
mandrel may be moved downwardly relative to the outer
cutting tool between couplings in the casing string. The
housing. This results in a downward movement of the
apparatus is then raised slightly in the manner described
slip expander 58 with respect to the locking dogs and ex
with respect to FIGURE 2 and the cutting operation is
pands said dogs into their radially expanded position so
that as soon as said dogs reach one of the recesses 1 a
in the casing collar 11, said dogs fall into said recess in
the manner shown in FIGURE 1. When it is desired to
retract the dogs i7, it is only necessary to pull upwardly
on the inner mandrel 50; due to the type of threads 53
which are of a ratchet type, the upward longitudinal
movement of the mandrel will re-engage the coupling 5.
with the slip elements 54 to reconnect the mandrel with
the outer housing. The lugs 63 and 64 limit a left-hand
rotation of the outer housing or casing with respect to
the mandrel when the parts are in connected position and
function to prevent excessive tightening of the left-hand
threads whereby assurance is had that the friction blocks
will hold the outer housing stationary when said left

hand threads are to be disconnected. It is apparent that
with the connection shown, the mandrel 50 may be ma
nipulated to either effect expansion or contraction of the
dogs at any time. Thus, the dogs may be selectively
expanded and retracted as conditions require.
Although the automatic type bottom connection be
tween the mandrel 50 and its outer housing or casing 56
makes it possible to quickly reconnect the mandrel with
said housing, other types of connections could be used.
For example, an ordinary J-type of connection could be
provided on the lower end of the collar finder device of

0.

15

20

25

carried out to sever the casing at the point 25 and there
after the defective portion of the casing is removed. At
this point, it is possible to raise the apparatus, as illus
trated in FIGURE 5, and to engage the dogs 17 of the
device B with the recess 1a of that casing collar 11 which
is just below the upper end 10b of the casing still re
maining in the hole. When the device A is supported at
this point, the line-up assembly C is disposed to span
the point which will be formed between the replacement
section 110 of casing and the portion of the casing still

remaining within the bore. This position of the parts is
illustrated in FIGURE 5. Thereafter, the replacement
section may be run into the well bore and the line-up
assembly C will function to accurately guide the replace
ment Section into place over the upper end of the casing
which remains in the well bore. Of course, it is evident
that the apparatus can be moved to the position of FIG

URE 5 either immediately following the cutting operation
or at any time prior to the final guiding of the replace
ment section into its final position.
30 In the forms of apparatus shown and described in FIG
URES 1 to 5, the collar finder device B has been em
ployed, first to locate the collar and properly position
the cutting tool and to thereafter function as a support
for supporting the apparatus within the well bore while
FIGURE 11 and in FIGURE 11a such a construction is 35 the defective portion of the casing is removed and the re
placement section is run, Although this has been found
shown. In this case, the lower end of the mandrel 50
satisfactory, it will be recognized that the collar finder
carries a coupling element 151 which has its upper por
device can be located only at a collar in the casing string
tion reduced as shown at 152 with said portion being pro
and there may be times when it is desirable to support
vided with a radially extending pin 153. Instead of the
slip type elements 54, the lower portion of the outer hous 40 the apparatus at points other than at a particular collar.
ing 56 is formed with a coupling collar 154 having a In order to accomplish this, the assembly of FIGURE 6
may be employed.
J-type slot 155 therein. This slot is adapted to receive
the connecting pin 153. ,
By reference to FIGURE 6 it will be seen that the
The operation of this modification is obvious. . When 45 apparatus includes the lowering pipe 14, the cutter tool
A, the line-up assembly C, the collar finder device B and
the pin 153 is engaged with the slot 155, the mandrel 50
a supporting tool D. As will be explained, the support
and the outer housing 56 are connected together to pre
ing tool D includes gripping slips 80 which are adapted
vent expansion of the locking dogs 17. Upon a rotation
to be expanded by manipulation of the pipe string 14 so
and downward movement of the mandrel with respect
that said slips may be actuated to engage the wall of the
to the outer casing 56 which is held stationary by the
friction shoes 60, the inner mandrel 50 may be lowered 50 casing 10 to support the entire apparatus therein.
In using the apparatus of FIGURE 6, said apparatus
with respect to the outer housing and this moves the ex
is run into the hole and the collar finder device B is
pander 58 with respect to the dogs 17 to effect an expan
utilized to locate a collar and properly position the cut
sion thereof. Thus, the dogs 17 may be selectively ex
panded or retracted.
ters
15 of the cutting tool A. Thereafter, the apparatus
In the form apparatus illustrated in FIGURES 1 to 3, 55 is slightly raised to move the dogs 17 of the device B
out of the recess 11a of the casing collar 11 and the cutter
the cutter tool A has been described as having its outer
tool A actuated so that its cutters sever the casing at the
diameter of sufficient size to function as the line-up ele
ment or guide for guiding the replacement section 110
desired point. Thereafter, instead of again actuating the
of the casing into final position. However, in some in
collar finder device B to expand its dogs 17, the support
stances it may not be desirable to employ the outer hous 60 ing tool D is actuated to expand its slips 80 and said slips
engage the wall of the casing which is still within the
ing of the cutter tool as the guide element and in such
event an arrangement such as shown in FIGURE 4 may
well bore. Thus, the tool D functions to support the ap
be employed. Referring to this figure, the apparatus in paratus and the inner pipe while the upper defective sec
cludes the lowering pipe 14, having the cutter tool A
tion of the casing is removed and the replacement sec
secured thereto. Disposed between the cutter tool A and 65 tion is run into the bore. Since the line-up assembly C
the collar finder device B is a line-up assembly C. This
is located below the cutter A, it will be evident that the
assembly comprises an outer tubular body 70 which is
line-up tool should be positioned to span the joint formed
connected in the pipe string 14. The body is formed
between the replacement section of casing and that por
with longitudinal recesses 71 which have ribs or guide 70 tion of the casing still remaining in the hole. This can
be done immediately following the cutting operation by
elements 72 removably secured therein. As shown in
raising the apparatus and properly setting the slips 80 of
FIGURE 10, each guide element 72 is in the form of an
elongate bar which is secured to the body 70 through the supporting tool. However, it would be possible to
suitable screws 73. The exterior surface 74 of each guide Support the entire apparatus downwardly within the por
bar is arranged to substantially contact the inner surface
tion of the casing still remaining in the bore and just
of the bore 10a of the casing 10. A plurality of the 75 prior to the time that the replacement section moves into
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final position, the inner pipe may be raised and the sup
porting tool reset so as to locate the line-up assembly C
in position spanning the joint which is to be made. If
desired, a second line-up assembly indicated by the

10
to the outer housing 95 and to re-engage the pins 97 in
the upper or lateral portions of the J-slot so as to lock
the outer casing or housing to the mandrel in the posi
tion shown in FIGURE 12. Just as in the case of the
collar finder device, it is obvious that the slips may be
expanded and retracted selectively and as many times
as desired merely by connecting and disconnecting the

dotted lines C' in FIGURE 6 may be connected to the
string 14 above the cutter tool A. In such case the line

up assembly C below the cutter may be eliminated and,
obviously, the support tool could be actuated immediate
ly following cutting so that the apparatus is supported
within the casing in substantially the same position the
apparatus had during the cutting operation. The line-up
assembly C" above the cutting tool would function to
guide the replacement section 110 of casing into final
position for connection with the upper end 10b of the
casing remaining in the well bore. It is apparent that
various combinations and positions of the elements mak
ing up the apparatus may be used in accordance with
the particular practice which the operator may desire.
In FIGURE 6 the apparatus is shown as having the
cutter tool A above the line-up assembly C with the col
lar finder B located below said line-up assembly. How
ever, as above noted, the element may be arranged in
any desired order and in FIGURE 7 the cutter tool A
is shown as having the collar finder B immediately there
below. Below the collar finder device, the line-up as
sembly C is connected and below such assembly the sup
porting tool D is mounted. In the use of the apparatus
of FIGURE 7, the operation would be substantially the
same as that of FIGURE 6 except that when the line-up
assembly C is required to guide the replacement section,
the entire apparatus would have to be lifted upwardly
and the support tool set in the upper portion of the cas
ing still remaining in the hole, whereby the line-up as
sembly will properly span the joint to be made between
the replacement section and the casing within the bore.
Although various types of supporting tools may be em
ployed, one type which has been found satisfactory is
illustrated in FIGURE 12. This particular supporting

J-slot attachment between the mandrel and the outer
housing.

0

of connection is shown as attached to the lower end of
the mandrel 90. In such case the collar 51 would be

attached to the mandrel and the supporting bowl 55 of
the lower end of the outer housing 95. The operation
would, of course, be as heretofore described with respect
to this automatic bottom type of connection.
It is pointed out that where the collar finder device
B and the support tool D are employed in the same ap
paratus in the manner shown in FIGURES 6 and 7, it is
desirable that the collar finder device have one type of
connection with its mandrel while the supporting tool
have the other type of connection. In other words, in
order to permit selectivity of which device will be op
erated, the collar finder device is illustrated with the
automatic bottom connection while the Support tool is
illustrated with the J-slot type of connection. It would
be possible to provide the automatic bottom on the sup
the automatic bottom connection would be attached to
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tool is somewhat similar in construction to the collar
finder device which has been heretofore described. As 40

shown in FIGURE 12, the tool D includes a central

mandrel 90 which extends entirely through the tool and
which has an elongate sleeve or collar 91 threaded onto

its lower end. The collar is formed with radially ex
tending pins 92 which are adapted to engage a J-slot 93
provided in a sleeve 94 secured to an outer casing 95,
the latter encircling the mandrel 90.
Disposed between the outer housing 95 and the man
drel 90 is an elongate sleeve 96 having an expander 97
at its upper end. The expander is adapted to co-act with
radially movable slip elements 98 and said outer housing
is also provided with friction drag shoes 99. It is evi
dent that when the expander 97 is in a raised position
with respect to the slips 98, said slips are in a retracted
position. However, upon a downward relative move
ment of the expander 97 with respect to the slips, said
slips are urged radially outwardly into gripping position.
In the operation of the supporting tool D, the parts
thereof are in the position shown in FIGURE 12 with
the pin 92 engaged within the J-slot 93 whereby the man
drel 90 is, in effect, connected with the outer casing or
housing 95. At this time, the slips 98 are in a retracted
position. When it is desired to set said slips, the man
drel 90 is rotated to align the pins 92 with the longitudi
nal portions of the J-slots 93 whereby downward move
ment of the mandrel 90 with respect to the outer housing
95 may occur. Since the expander sleeve 96 is supported
by the sleeve 91 which is secured to the mandrel 90, the
downward motion of the mandrel will cause the expander
97 to expand the slips 98 into their gripping position;
the outer housing 95 is, of course, held stationary during

It is pointed out that if desired the supporting tool D
may be provided with the automatic bottom type of con
nection which is illustrated in FIGURE 11 with respect
to the collar finder device. In FIGURE 12a this type
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porting tool and the J-type connection on the collar
finder device B. So long as the connections are different,
the operator may selectively operate one or the other.
For example, with the collar finder device B having the

automatic bottom connection, a rotation to the right of
the pipe would disconnect said connection and allow ex
pansion of the locking dogs 17. Such rotation would
not affect the J-slot connection. Merely by lifting up
wardly on the pipe, the connection may be remade be
tween the housing 56 and the mandrel 50 of the collar
finder device B to again retract these dogs. Thus, the
device B may be selectively actuated without affecting the
supporting tool D. Similarly, if the slips 98 are to be
set, the pipe is partially rotated and then moved down
wardly. This partial rotation is not sufficient to disengage
the automatic bottom connection but is sufficient to dis
connect the J and upon downward movement the slips
98 are set. It is thus possible to mount both the collar
finder device and the supporting tool in the same string
and to selectively actuate the same to carry out the
methods as heretofore described.
From the foregoing it will be seen that a relatively

simple type of apparatus is provided whereby an im
proved method of repairing casing strings is provided.
In its simplest form the apparatus includes a suitable
tool, either hydraulically or mechanically actuated, with
a collar finder device having the dual function of proper
ly locating the tool and subsequently supporting the ap
paratus. Also, the cutter tool may be utilized as a guide
or line-up element so that an extremely simple assembly
is had. However, where desired, a separate line-up as
sembly such as that shown at C may be provided and
where it is desired to support the apparatus at a point
other than a casing collar, the supporting tool may be

added.
1 In accordance with the methods disclosed, the appara
tus may be located to sever or cut the casing and then
may be supported at substantially that position in order
70 to function as a guide for the replacement section; or if
desired the tool may be moved downwardly and supported
in that portion of the casing still remaining and at some
this motion by reason of the friction shoes 99.
time prior to the final positioning of the replacement
When it is desired to retract the slips 98, it is only portion of the casing, the line-up element is properly posi
ncessary to move the mandrel 90 upwardly with respect 5 tioned to span the joint. The apparatus is extremely
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versatile and can be manipulated in any desired manner
in accordance with the particular conditions encountered.
The foregoing disclosure and description of the inven
tion is illustrative and explanatory thereof and various

changes in the size, shape and materials, as well as in
within the scope of the appended claims without depart

the details of the illustrated construction, may be made

ing from the spirit of the invention.
What I claim is:

1. An apparatus for removing a defective well pipe
section and for guiding a replacement Section of pipe

into place including, an inner lowering pipe, an inside
pipe cutter tool mounted on the lowering pipe, line-up
and guide means carried by the lowering pipe and having
a guide surface fitting within the bore of the pipe to be
repaired, a collar finder device mounted on said lowering
pipe and spaced from the cutter tool including means to
properly locate said cutter tool with respect to a collar,
said cutter tool including means for actuating the cutter
tool to sever the well pipe at a point below the defect
therein, and means engageable with the well pipe below
the point of severance for supporting the cutter tool and
line-up and guide means as well as the lowering pipe,
whereby the upper defective section of the Well pipe may
be severed by said cutter tool and removed by stripping
the same over the lowering pipe and also whereby said
lowering pipe and the line-up and guide means Subse
quently guide a replacement section of well pipe into
proper position within the well.
2. An apparatus as set forth in claim 1, wherein the

O

5
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cutter elements for controlling expansion and retraction
thereof, the outer diameter of the outer body of the cutter
tool being such that said body fits with a relatively small
clearance within the bore of the well casing, a line-up
assembly mounted on said lowering pipe and spaced from
said cutter tool, and a collar finder device mounted on
the lowering pipe below the cutter tool, said collar finder
including radially expansible elements for engagement
with the recess in one of the coupling collars of the well
casing to be repaired, expander means coacting with the

expansible elements and actuated by manipulation of the
lowering pipe to control expansion and retraction of said
elements, and releasable means coacting with said ex

inside cutter tool is hydraulically actuated by pressure
fluid applied through the lowering pipe.

10. An apparatus as set forth in ciaim 9, wherein the

inside cutter tool is mechanically actuated by manipula
tion of said lowering pipe.
25

11. A method of replacing 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 connecting collars, comprising the steps of lowering
30

cutter tool has an outside body and also wherein the
outer diameter of the outer body of the cutter tool is such
that said body is adapted to fit with a relatively small
clearance within the bore of the well pipe to be repaired,

whereby said body functions as the line-up and guide
aS
3. An apparatus as set forth in claim 1, wherein the
means for supporting the cutter tool, line-up and guide
means and lowering pipe is the collar finder device which
is formed with expansible elements engageable with the
recess of one of the coupling collars of the well pipe.
4. An apparatus as set forth in claim 1, wherein the
line-up and guide means comprises a body connected
in the lowering pipe string, and radially projecting longi
tudinal guide elements removably secured to the exterior
of said body, the outer surfaces of said elements fitting
within the bore of the well pipe to be repaired.
5. An apparatus as set forth in claim 1, wherein the
inside pipe cutter tool is hydraulically actuated by pres
sure applied through the lowering pipe.
6. An apparatus as set forth in claim 1, wherein the
inside pipe cutter tool is mechanically actuated by mani
pulation of the lowering pipe.
7. An apparatus for removing a defective well casing
section and for guiding a replacement section of casing
into place including a lowering pipe upon which the ap
paratus is adapted to be lowered within the well casing,
an inside pipe cutter tool having expansible cutting mem
bers, said cutter tool being mounted on said lowering
pipe at the lower end thereof, means forming part of said
inside pipe cutter tool and coacting with the expansible

2
pander means to release said expander means by manip
ulation of said lowering pipe, said expansible elements
of the collar finder being expanded by the expander means
to engage with the recess of one of the Well casing cou
pling collars to locate said cutter tool and the lower
portion of the line-up assembly within that portion of the
well casing below the point of severance, said expansible
elements of the collar finding device being retracted by
said manipulation of the lowering pipe to permit actua
tion of the cutter tool to severe the casing, and thereafter
expanded to support the apparatus, whereby the defective
section may be removed by stripping the same over the
lowering pipe and also whereby a replacement Section
of casing is guided into place by said lowering pipe and
said line-up assembly.
8. An apparatus as set forth in claim 7, wherein the
line-up assembly is mounted below the cutter tool and
above the collar finder device.
9. An apparatus as set forth in claim 7, wherein the

an apparatus including an inside cutter tool and a line-up

element into the well casing on an inner pipe string,
utilizing one of the connecting collars as an indeX posi
tion to locate the cutter tool in proper position within
the casing, operating the cutter tool to sever the casing
at a point below the defective casing section, thereafter
supporting the apparatus and the inner pipe within the

casing below the point of separation with the line-up

element spanning the cut portion of the casing prior to
removing the upper defective section, while the apparatus
4.

and inner pipe remain supported within the well thus
locating the line-up element in a position to guide the

lower end of a replacement section of casing, and there
after lowering a replacement section of casing into the
well bore into final position by threading the same over
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the inner pipe and relative to the upper end of the casing
still remaining in the well bore.
12. A method of replacing 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 connecting collars, comprising the steps of, lowering
an apparatus including an inside cutter tool and a line-up
element, positioning the cutter tool below the defect in
the casing, operating the cutter tool to sever the casing at
a point below the defective casing, thereafter Supporting
the apparatus and inner pipe within the well bore below
the point of separation with the line-up element spanning
the cut portion of the casing prior to removing the upper
defective section by utilizing the wall of the pipe below
the defect as a supporting surface, removing the defective
casing section from the well bore by stripping it over the
inner pipe, thus locating the line-up element in a position
to guide the lower end of a replacement section of casing,
and thereafter lowering a replacement Section of casing
into the well bore into final position by threading it over
the inner pipe and relative to the upper end of the casing
still remaining in the well bore.
13. The method as set forth in claim 11, with the ad

70

ditional steps of connecting the replacement section of
casing to the casing in the well bore by a connecting patch,
and finally removing the apparatus and inner pipe from the
repaired casing.

s

14. The method as set forth in claim 12, wherein the

75

locating of the line-up element in proper position to per
form its guiding is accomplished by moving the entire

8,087,546
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apparatus downwardly to a new position after which said

apparatus is again supported by utilizing the pipe wall as
the supporting surface to support said line-up element in
proper position.
15. The method as set forth in claim 12, with the ad
ditional steps of connecting said replacement section of
casing to the casing in the wellbore by a connecting patch,
and finally removing the apparatus and inner pipe from the

well bore.
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