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This invention relates to a casing repair tool,
and more particularly to a too] for use in effect-
ing a repair in g string of casing or pipe in the
bore of a well such as an oil well.

In the operation of wells, and especially oil
wells in which a string of casing is set in the
well bore, such casing is subject to damage due
to such agencies as electrolysis, chemical action,
shifting of the formation surrounding the cas-
ing, or caused by the operation of an operating
string or other pipe inside of the casing or other
Causes. The casing is often damaged to the ex-
tent to cause leakage or severance of the same,
making it necessary to remove the damaged por-
tion, which must then be replaced. In sccom-
plishing such a repair of the casing the same is
customarily cut below the bad section and gll
0f the casing above the cut is removed. Tt is
then considered good practice to make 2o round
trip with g short section of Dipe or rotary shoe
having an outside diameter the same ags the out-
side diameter of the repair tool and whose in-
side diameter is just large enough to cover the
casing to be repaired, such operation being for
the purpose of removing any obstruction which
might prevent the repair tool from passing gver
the end of the casing far enough to properly en-
gage the same and affect g complete seal

After the end portion of the casing in the well
bore has been so conditioned a repair tool is in-
serted which fits over the end of the casing and
operates to connect a new section of casing to
the severed end. Heretofore, such g repair tool
has usually included a floating compression
sleeve with slips inside the sleeve for engaging
the outside of the end of the casing in the wel],
these parts being so arranged that an upward
pull on the new casing section results in setting
the slip in the sleeve and causing the sleeve to
compress a packer element into sealing engage-
ment with the lower casing section. Such a
construction, however, has proved in many in-
stances to be of insufficient streneth to properly
maintain the repair cennection in sealed condi-
tion, and to enable g proper tension to be main-
tained on the casing string.

The present invention has for an important
object the provision of a casing repair tool of
improved construction whereby the above men-
tioned disadvantages are eliminated, and where-
in full advantage is taken of the existing well
section to impart maXxXimum strength in the
main body of the tool.

Another object of the invention is the Pro-
vision of a casing repair tool which is easily po-
sitioned over the cut end of the casing in the
well bore, and which ean be readily released in
the event that g satisfactory seal is not. obtained,
Oor if another legk takes place and it becomes
necessary to carry out another repair operation.

8 Claims. (CI. 166—4)
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A further object of the invention is to provide
& casing repair tool constructed to accomplish.
effective sealing of the repair connection without
the use of the customary compression sleeve, and
which has g self-sealing packer operabie to aun-~
tomatically seal the connection upon positioning
of the repair tool over the end of the casing.

A further object of the invention is to provide
a Casing repair tool wherein 8 self-sealing pack-
er of the lip type is employed, and which has g
sliding sleeve operable upon movement of the
repair tool info position over the end of the cas-

- 1ng to protect the backing from damage by con-
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tact with the cut eng Of the casing. |

of the invention is the pro-
repair tool having means for
indicating when the pateh is in Proper position
over the end of the casing, and when the repair
connection is complete. | )

A still further object of the invention is to pro-
vide a ecasing repair tool of the type referred to,
which is of Improved strength and durability,
and which is capable of long withstanding the
seévere conditions of strain ang hard usage re-
sulting from continued operation of a well in
which such a repair connection has been em-
ployed. -

The annexed drawing and the following de-
scription, constituting a specification of the in-
vention, sets forth in detail the preferred embodi-
ment of the repair tool. |

In the drawing, Figure 1 is 2 vertical eleva-
tional view, partly broken away, and partly in
Section, showing the repair tool of the invention
positioned over the cut end of the casing which
1s being repaired; and |

Figure 2 is a view similar to Figure 1, on 2
Somewhat enlarged scale, showing the repair tool
in final position at the completion of the repair

40 operation.
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Referring now to the drawing in greater de-
tail, the numeral 10 designates the end portion
of a casing string, located in the bore of g well,
after a defective section of the casing has been
cut off and removed, above the severed end, and
to which a new section of casing or patch is
to be applied. The casing repair tool has a howl
{2, which is internally threaded at 1ts obposite
ends as indicated at {4 and (6, and is provided
with an internsl spiral groove {8, best Seen in
Figure 1 of the drawing. A top connector mem-
ber 20 is threaded into the upper end of the
bowl, and has an external shoulder 22 which
abuts against the bowl end. This upper con-
nector member is internally threaded at its up-
Der end to receive the lower end of the new sec-
tion of tubing 24, and at 1ts lower end is formed
with an internal sleeve portion 286, pbrovided with
a lower beveled end portion 217. y
27 engages the upper margin
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the same in engagement
groove 38 of the bowl

element 40 %o retain
with the internal annular
a5 hereinafter described. The upber connector
member also has an internal shoulder 28, which
tapers inwardly and upwardly, forming an alli-
nular seat for a Durpose to be made apparent

an internal diameter gufficient to Pass OVer
end of the severed casing. The guide 3U
with an external shoulder 34 waoich
of the bowl whell the guide

mg
the
is provided
abuts the lower end

ig attached thereto.
Inside the bowl and seated on the spiral groove

ig8 there is a spiral grapple member 36, which
is sdapted to be brought into oripping engage-
ment with the outside of the casing upol rota-
tion of the repair tool to the right, whereby the
repair be securely connected to the

‘ also be released by
| to the right, thus
ehabling the repair joint to be disconnected in
the event that it is necessary to remove the same,
for purposes of making additional repairs O

.otherwise.
The spiral grapple member 1s provided at itS

jower end with & projecting tang 37 which is -

received 1n an external groove formed In 2

ying 38 seated in o recess 41 In the bowl. The
ring 39 has & finger 43 extending in the OPRO-
site direction to the tang 31, and both the fin-
ger and tang are received In arl internal groove
in the bowl.

An internal anniilar Sroove 38 is also provided
in the bowl 12, for the reception of & dual-lip
packing element 40, having the opposed lips 42
and 44.

The groove 38 1S preferably formed with 1tS
upper margin 46 undercut and the jower margin
of the groove 18 defined by an internal annular
shoulder 48, adapted to receive and retain a
retaining ring 50. Packing member 40 1s of a
size and configuration 1o closely fit the groove,
the Uppeér margin of the packing element enter-
ing the undercut marginal portion 45 of the
and the lower marginal portion of the
element being vétained in the gYGove
| ' ring 50. The Ie-
taining ring 990 may be Of triangular shape in
cross-sections, 11 order toO more securely engage
the packing member and vetain the same 1N
‘the groove, and is severed ot some point in its
circumference S0 that it may be contracted for
convenient insertion into the £1ro0Ve.

An inner sleeve member 92 1s disposed in the
bowl and supported therein from the gleeve poOr-
tion 26 of the upper connector member 20 bY
o shear pin 64, or similar frangible means. This
sleeve, in the condition of the tool shown in Pig-

ure 1 extends beyond the upper 1ip 42 of the
packing member 40, and serves tO maintain the
lip in a vetracted position, so that the lib will
not engage the severed end of the easing 19,

which is thereby prevented from damaging the

lip by cutting the same, Or reversing or turning
the lip inside olt. The sleeve préferably has
an outside diameter slishtly greater than the
outside diameter of the c¢asing {¢, so that no
projection or upwardly facing shoulder is formed
py the casing, which would he likely to engasge
and . damage the lip 42 of the packing wien
the sévered end 6f the casing Passes the packing
member. At its upper srid the sleeve may be
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formed with & tapered end surface 53 for seat-
ing engagement with the internal seat 20 of
the bowl.

After the well casing has been severed, and
the damaged portion removed Irom the bore,
the repair tool In assembled comndition, 28 seen
in Figure 1 18 aitached to the NeEwW section of
casing 24 and lowered intoc the well. The guide
30 at the lower end of the repalr tool then en-
ggges the severed end ol the casing 10 and
guides the tool into position OVEl the end of
the casing. DY continuing to lower the tool
the same IS moved downwardly OVEr the casing
{0 until the severed end of the casing engages
the sleeve 92. Further downward movement ol
the tool then resulls {n shearing the pmn 54,
indicating by a suddenn downward movement OF
change in the weight of the New casing seciion
and tool that the casing has engaged the sleeve.
Tmmediately after the shearing of the pin %4
the sleeve £2 is moved by the casing [y into
engagement with the internal seat 28, and the
connection is then completed.

In the completed condition of the connection
the grapple is In oripping engagement with the
tubing (0 and upward pull on the tool will re-
sult in increasing the grip of the grapple On
the tubing.

In moving from the position of the tool shown
in Figure 1 to that shown in Figure 2, it will he
noted that the casing 10 PassSES the upper lip
42 of the packing member, so that the upper
and lower lip oi the packing are bhrought into
sealing encagement with the outside of the cas-
ing. Thus an effective seal 18 sccomplished be-
tween the casing and the bowl 12, SO that leak-
age will not take place through the repair joint.

In order to release the repair joint, should
40 this be necessary, the repair tool need only be

rotated to the richt resulting in releasing the
the casing 10, whereupon the
tool may be withdrawl from the casing.

It will be apparent that the invention as de-
scribed above provides & casing repair tool of
simple design, having few moving parts, and
which is easily assembled and applied when
making repairs to a well casing. The repair
tool also presents the sdvantage that the samlle
is easily recovered from the well, and its parts
are readily displaceable 10T reuse.

The invention has ween disclosed in connec-
tion with a speclilc embodiment of the same,
but it is to be understood that this is intended
by way ©Of illustration only,
changes may be made in the construction and
arrangement of the various parts without de-
parting from the spirit of the invention, or the
scope of the appended claims.

Having thus clearly shown and described the
invention, what is claimed as New and desired
to secure by Letiers Patent is:

1. A casing repair tool comprising & cylindrical
bowl, means conhecting the bowl to an upper tas-
65 ing section for lowering the howl in the bore of
o well to position the bowl about a lower casing
section _IOC&tEd in said bore, sald howl having an
inteynal annular groove, all snnular packing
member immovably seated in said groove in po-
sition to engage the 1ower casing section to form
o, seal between said lower section and the bowl,
said connecting means having a portion engage-
able with the packing member to retain the pack-
ing member in the sroove, an annular retainer in
the bowl releasably engaging the packing mem-
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ber and retaining said member in position for
s€aling engagement with the lower casing section,
said retainer being movable by the lower casing
Section to relegge sald packing member.

4. A caging Iepair tool comprising a eylindrical
COWi having an Internal annular groove, means
conneciing the bowi to an upper casing section
for lowering the bow! In the bore of g well to po-
sivion the howl about a lower casing section in
Sa.1d bore, Lacking means in said groove engage-
able with the lower
between said lower section and the bowl, saig
connecting means having g portion cverlying said
£10CVe and engageable with the packing means
tO retain the Backing means in the groove, g re-
tainer membher carried by the howl ang engaging
the packing means to hold szid ineans out of
casing-engaging Dosition, said member being en-

sald lower casing section.

3. A casing repair tool comprising g howl,
Z€ans connecting one end of the bowl to an up-
DEr casing section for lowering the bowl
Bore of a well to Position the bowl about a lower
Casing section located in said bore, gliide megns
on the lower end of the bow] adapted to guidingly
cnzage tie lower casing section to gulde the same
into the bowl, grapple means in
aple with the lower
connect said lower section to the bowl said bowi
naving an interna] annular greoove therein, pack-
1INg means Immovably seated in the groove en-
' lower section to form g seg]
ketween said lower section angd the bowl, said
connecting means being engageable with said
Packing means to ] '
the groove, and means in the bowl in Engage-

the packing
member in the sroove, and an annular retainer
in the howi releasably engaging the packing mem-
ber and holding the backing member in g position

2. A casing repair tooj comprising a eylindrical
bowl, means connecting the bowl to an upper
casing section for lowering the bhowsi in the bore
of a well to position the bowl about a lower cas-
Ing section located in said bore, grappling means
In the bowl cngageable with the lower casing sec-
tion to releasably connect: the lower casing sec-
tion ang bowl, said how!l having an internal an-
nular groove, an annular packing member in the
groove having gz lower, ubwardly directed, margi-
‘nal lip and an upber, downwardly directed, mar-
ginal lip hoth adapted to '
lower casing section, retainer means in the bowl

11 position to depress sald upper lip out of the

casing section to form a seal
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comprising g bowl,
coupling mesgns connecting one end of the bowl
to an upper casing section for lowering the tool
In the bore of a well o position the bowl about
the upper end of 2 lower casing section located
in said bore, an interngl annuiar '
bowl, Packing means in said groove, means on
sa1d coupling means engaging said backing means
to retain said packing means in the groove, said
packing means being engageable with said lower

bow] in ergagement with said packing means and
maintaining said Packing means in g
engage the exterior of the lower casing section,
Sald retainer means being positioned
ment with the Uupper
tlon to move the retainer to g position out of

1. A casing repair tool comprising a eylindrical
bowl, g coupling connecting the bowl to an up-
DPEr casing section for lowering the bowl in the
vore of a well to position the bow] about g
lower casing section located in sald bore, said
bowl having an interna} annular groove, g pack-
' in the grooye having opposed in-~
and lower annular

casing section for lowering the bowl in the bore
of a well to position the bowl about a lower cag-
Ing section located in saig bore, said bowl having
an internal annylagy sl'00ve, a packing member

being engageable in sald packing member to hold
Of the lower casing
upon engagement
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