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This invention relates to a tubing connector, and in
particular to a connector for ﬁse in jeoining lengths of
expandable tubihg. | |

W04A-93\25800 {Shell Internationale Research), the
disclosure of which is incorporated herein by reference,
describes a method of coﬁpleting an uncased section of a
borehole in an underground oil-bearing formation. An
expandable 1liner providéd with overlapping longitudinal
‘slots is fixed at a predetermined position in the borehole.
A tapered expansion mandrel is then moved through the liner
and expands the liner to a diameter larger than the mandrel
maximum diameter. Ideally, the liner is expanded to such'
an extent that it contacts the bore wall.

In certain applications it is desirable to provide a
relatively long sectiqn.of borehole with slotted liner.
This requires two or more lengths of slotted liner to be
joined together at the surface, prior to running into the
borehole. Conventionally, the lenqths of liner are welded
together, however this is a time-consuming and potentially
dangerous operation, due to the elevated temperatures
created by the welding process. The heaﬁ'created by the
welding operation may also affect the prépert;es of the
metal at the liner ends. Achieving consistent weld quality
may alsc be difficult, particularly when the welding
operation is to be carried out, for example, in exposed

conditions on an offshore facility. Further, if any
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problems. are encountered_while running the liner into the
borehole, and the liner strihg mﬁst_be.retrieved, it is not
possible to disconnect the welded lengths of tubing and
these must be cut apart, and the cut lengths may have to be
scrapped. |

It is among the objectives of the embodiments of the
present invention to provide a tubing connector which will
obviate or mitigate at least some of these disadvantages.

According to a first aspect of the present invention
there is prcﬁided a tubing connector for joining the ends
of two 1lengths of expandable tubing, the connector
comprising two expandable tubular portions for mounting on
the ends of the lengths of expandable tubing, each portion
including a plurality of circumferentially spaced couplings
for engaging corresponding couplings on the other portion,
the engaging parts of the couplings being located on parts
of the tubular portions which are substantially undeformed
following expansion of the tubular portions. |

| For use with expandable tubing featuring overlapping

longitudinal slots, ﬁhe tubular portions ﬁay include.
corresponding overlapping longitudinal slots arranged such
that the connected tubular portions exhibit a similar
pattern of slots to the tubing, with the csuplings located
on the "nodes" between the ends of axially aligned slots.

To provide the connection with the necessary strength
it will often be necessary for the thickness of material at
the connected couplings, thaf is where the corresponding

couplings overlap or meet, to be greater than that of the
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remainder of the tubular portidns and the éxpandable tubing
itseif, such that the couplings may be upset from the inner
or outer tubing surface.

Preferably, the couplings may be disconnected, to
allow disconnection of the tubing lengths, if desiréd.

Preferably also, the cooperating or engaging parts of
the coupling may define, fbr example, cooperating tongues
and slots or pins and bores, the couplings may be threaded,
and the couplings may define teeth or undercuts. The
couplings will generally be provided in male and female
form, that is one coupling is axially received within the
other. The couplings may additionally be secured to one
anqther by any suitable means or combination of means,
including adhesive, fadiai screws or pins.

The couplings of one embodiment are in male and female
form and define corresponding threads, the outer female
coupling including a dog which is biassed towards a
position engaging the corresponding male coupling.

Preférably, the dog is initially held in a retracted

position and may be released, once the couplings are in the

desired relative positions, to engage the male coupling.
Conveniently, the dog is in the form of a sprung pin.
Preferably also, £he longitudinal extent of each
coupling is restricted to parts of the tubular portions
‘which are substantialiy undeformed following expansion of
the tubular portions. In other embodiments the couplings
may extend over parts of the tubular portions whiéh are

subject to deformation.

PCT/GBY6/03026
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The connector may be provided in combination with
lengths of expandable tubing.
The tubular members may include radially extending
handling shoulders, to facilitate handling of the
respective tubing_leﬁgths. |

The tubular members may be integral with the

respective tubing lengths, or may be formed separately and

welded or otherwise connected to the tubing length. In the

former arrangement the ends of the tubing lengths are

machined or otherwise shaped to form the tubular members.

In the latter arrangement the tubular members may be at
least partially formed and then welded or otherwise fixed
to the tubing 1lengths; ” in a preferred embodiment the
longitudinal slots in the tubing lengths and the tubular
portions are formed once the tubular portions have been
welded to the respective tubing lengths. _

- According to a further aspect of the present invention
there is provided a tubing connector for joining the ends
of two 1lengths of expandable tubing, the connector
including expandable tubular portions for mounting on the
lengths.of expandable tubing and each expandable.tubular
portion having a coupling part for joining with a coupling
part of another tubular portio , a first coupling part
being of larger diameter to receivs a second coupling part,
whereby the expandgd connector defines an upset where séid
first and second coupling parts overlap.

The upset may be external or internal, though it is

generally preferred that the upset is external. An
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external upset may assist in anchoring expanded tubing in
a bore by engaging the bore wall or engaging cement into
which the connector expandé. - _ |

The thickness of ﬁaterial, typically metal, present at
éach upset will generally be equivalent to twice the
thickness of the tubing or the expandable tubular portions.

According to a still further aspect of the present
invention there is provided an expandable connector for
joining the ends of two lengths of expandable tubing, the
connector comprising first-and second expandable tubular
portions for mﬁunting'on the ends of the respective lengths
of expandable tubing, the first portion including a
plurality of circumfergntially spaced dogs, each dog being
biassed towards an extended position for enéaging the
second portion, the dogs initially being held in a
retracted position and being releasable to move to the
extended position to- engage the second portion once the
portions have been brought together.

According to another aspect of the preéent invention
there is provided a connector comprising first and second
threaded parts, the first part including a dog biassed
towards the second part, wherein once the parts have been
threaded together fhe dog engages the 'second part to
restrict relative rotation of the parts.

Preferably, the dog is initially held in a retracted
position, to permit relative rotation of'the parts, ahd is
releasable to engage the second part at an appropriate

point. Conveniently, the dog is in the form of a sprung

PCT/GB96/03026
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pin. The pin may be located in a bore in the first part

and be released from the exterior of the part by, for

example, withdrawing a clip engaging the pin and which

rests on the outer surface of the first part.

These and other aspects of the present invention will

now be described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 is a side view of two lengths of expandable

tubing which have been joined using a tubing connector in

accordance with a preferred embodiment of the present

invention;

Figure 2 is a sectional view of the tubing of Figure

1;

 Figures 3 through 9 are enlarged sectional views of

parts of +tubing connectors in accordance with various

embodiments of the present invention;

Figures 10 and 11 are enlarged views of the connector

of Figure 9 of the drawings; and

Figures 12 and 13 are sectional views of parts of a

tubing connector in accordance with another aspect of the

present invention.

'Reference is first made to Figures 1 and 2 of the

drawings,

which illustrate two lengths of expandable

longitudihally slotted tubing 10, 11 which have been joined.

together using a connector 12 in accordance with a

preferred embodiment of the present invention. The tubing

lengths 10, 11 are pfovided with overlapping longitudinal

slots .14

(only some of the slots have been shown for
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drawing clarity), to allow the tdbing to be expanded as
described in WO-A-93\25800 (Shell Internationale Research).
The connector 12_comprises tﬁo expéndable tubular portions
16, 17 which are slotted in a similar fashion to the
lengths of tubing 10, 11. The tubular portions 16, 17 are
welded to the ends of the respective tubing iéngths 10, 11

and the slots then cut such that the tﬁbular portions 16,

17 will expand in concért with the tubing lengths 10, 11.

Further tubular portions 16a, 17a are also shown mounted to
the free ends of the tubing lengths 10, 11.

Each tubing length 10, 11 carries a number of handling
shoulders 18, and corresponéing shoulders 19 are provided
on the tubular portions 16, 17. The shoulders 18, 19 are
useful when hahdling and transporting the varioué parts,
and maj also be used when connecting the tubular portions
16, 17, as will be described.

Each tubular portion 16, 17 includes a plurality of

.pircumferentially spaced couplings 20, 21 at the portion

free end, for engaging a corresponding coupling on the
other tubular portion 17, 16; the couplings 20, 21 are

located at the "nodes" 22 between the ends of the slots 14

in the tubular portions 16, 17, the metal at the nodes 22

remaining substantially undeformed when the tubular
portions 16, 17 are expanded.
Reference is now made to Figure 3 of the drawings,

which illustrates a pair of couplings 20, 21 in greater

| PCT/GB96/03026

detail. It will noted that the coupling 20 defines a

female portion 24 defining an internal screw thread and the

is Sheet Has Been RTlaced
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coupling 21 defiﬁes a corresponding male portion 25
carrying an external thread and the ends of the portions
24, 25 are also undercut to minimise the possibility of
ra#ial separation. In addition, two screws 26, 27 £ix the
portions 24, 25 together.. |

It will be noted that the combined metal thickness of
the joined couplings 20, 21 is greater_ﬁhan_that of the
adjacent tubular portions 16, 17, such that this form of
connection would not be suitable where it was desired to
provide expandable tubing with a swmooth or flush outer
surface.

- Reference is now made teo Figu:e 4 of the drawings
which illustrates threaded couplings 60, 61 which may be
torgqued up. |

Figure 5 of the drawings illustrates couplings 64, 65
which define a "stab in" connector, that is the coupling
64, 65 are simply pushed together, and a single screw 66 is
also provided for securing each pair of couplings 64, 65
tbgether.

Figure 6 illustrafgs an arrangement . in which one
coupling 70 defines a threaded tongue 72 which is received
by a slot 74 defined by a shropd 75 fixed on the other
coupling 71. Further, a screw 76 is provided to secure the
couplings 70, 71 together.

Figure 7 illustrates couplings 80, 81 defining ratchet

threads 82, 83 with a back angle, and including a securing

screw 84.

Figure 8 illustrates couplings 88, 89 without threads
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and held together by two screws 90, 91.

Reference is now made to Figure 9 of the drawings,
illustrating couplings 130, 131 in accordance with another
embodiment of the invention. 1In this éxample the couplings
130, 131 define hook or ratchet threads 132, 133 and
undercut end surfaces 134, 135; Additionally, the coupling
130 includes a sprung latch pin 136, further details of
which may be seen in Figures 10 and 11 of the drawingé.
The pin 136 is biassed radially inwardly by a solid spring
140 acting between a 1edgé 142 defined on the pin 136 and
a threaded retéiner in thé form of a grub screw 144 which
is fixed in the outer end of the bore 146 which
accommodates the pin 136. The pin 136 is thus biassed
radially inwardly, but is initially retained in a retracted
position (Figure 10) by a spfing clip 148 which engages an

annular groove 150 in the outer end of the pin 136. The

'clip 148 is removed once the couplings 130, 131 have been

yade uﬁ, the -head of the pin 136 then extending into a
corresponding recess 152 in the end of the coupling 131, to
prevent relative rotation of the couplings 130, 131.
Figures 12 and 13 illustratg'gouplings 160, 161 in
which the couplings define fhreads 162, 163 and have
tongued ends 164, 165 to engage corresponding grooves in
the other coupling to prevent sepération bf the couplings
160, 161 on expansion of the connector. Like the
embodiment illustrated in Figufes 9, 10 and 11, the
coupling 160 includes a spring latch pin or pin-lock 166,

however, in this embodiment the pin 168 has a removable
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threaded head 170 and utilises a éoil spring 172.

All of the embodiments described above are intended to
be robust and to allow lengths of expandable tubing to be
made up quickly and securely on site. The ﬁarticular form

of connection utilised will depend upon the particular

"application.

It will be clear to those of skill in the art that the
above-described embodimenﬁs are merely exemplary of the
present .invention,' and that various modifiéations and
improvements may be made thereto without departing from the

scope of the invention.
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1. A tubing connector for joining the ehds of two lengths
of expandable tubing, the connector comprising .two
expandable tubular portions for mounting on the ends of the
5 lengths of expandable tubing, each portion including a
plurality of circumferentially spacedl couplings for
engaging corresponding couplings on the other portion, the
engaging parts of the couplings being located on parts of
the tubular portions which are -substantially undéformed

‘10 following expansion of the tubular portions..

2. The connector of claim 1, wherein the tubular poftions
include overlapping 1longitudinal slots defining nodes
between the ends of axially alignéd sloté, the couplings

being located on the nodeé.

15 3. The connector of claim 1 or 2, wherein the thickness
of material at the connected couplings is greater than that
of the remainder of the tubular portions, such that the

couplings are ﬁpset from the tubing surface.

4. The connector of claim 1, 2 or 3, wherein engaged
20 couplings are disconnectable, to allow disconnection of

joined tubing lengths.
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5. The connector of any of claims 1 to 4, wherein the
engaging parts of the coupling define cooperating tongues

-and slots.

6. The connector of any of claims 1 to 4, wherein the
engaging parts of the coupling define cooperating pins and

bores.

7. The connector of any of the preceding claims, wherein

the couplings are threaded.

8. The connector of any of the preceding claims, wherein

the couplings define teeth.

9. The connector of any of the preceding claims wherein

the couplings define undercuts.

10. The connector of any of the preceding claims wherein

the couplings are in male and female form.

11. The connector of any of the preceding claims wherein

the couglings are securable to one another by adhesive.

12. The connector of any of the preceding claims wherein
the couplings are securable to one another by radially

extending fasteners.
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13. The connector of any of the preceding claims, wherein

the couplings - are in male and female form and define

corresponding threads, the outer female coupling including

a ddg ﬁhich is biassed towards a position engaging the

corresponding male coupling.

14. The connector ‘of claim 13, wherein the dog is
initially held in a retracted position and is releasable,
once the couplings are in the desired relative positions,

to engage the male coupling.

15. The connector of claim 13 or 14, wherein the dog is in

the form of a sprung pin.

16. The connector of any of the preceding claims, wherein
the tubular portions include radially extending handling
shoulders. |

17. The connector of ahy of thé preceding claims, in

combination with lengths of expéndable tubing.

18. An expandable connector for joining the énds of two
lengths of expandable tubing, the connector comprising
first and second expandable tubular portions for mounting
on the ends of the respective lengths of expandable tubing,
the - first portion including a plurality  of
circumferentially spaced dogs, each dog being biassed

towards an extended position for engaging the second
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portion, the dogs initially being held in a retracted
position and being reieasable to move to the extended
position to engage the second portion once the portions

have been brought together.

19. A connector comprising first and second threaded
parts} the first part including a dog biassed towards the
secodd'part, wherein once the pafts have been threaded
together the dog engages the second part to restrict

relative rotation of the parts.

20. The connector of <claim 19, wherein the dog is

initially held in a retracted position, to permit relative

rotation of the parts, and is releasable to engage the

second part at an appropriate point.

21. The connector of claim 20, wherein the dog is in the

form of a sprung pin. -

22. The connector of claim 21, wherein the pin is located
in a bore in the first part and be releasable from the
exterior of the part by withdrawing a clip engaging the pin

and which rests on the outer surface of the first part.

23. A tubing connector for joining the ends of two lengths
of expandable tubing, the connector including expandable
tubular portions for mounting on the lengths of expandable

tubing and each expandable tubular portion having a

PCT/GB96/03026
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coupling part for ﬁoining with a coupling part of another
txizbular portion, a first coupling part being of larger
diameter to receive a second coupling part, whereby th

expanded connector defines an upset where said firsi an:

second coupling parts overlap.
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