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[004] A coiled tubing connector may be subjected to significant

tension, compression and torque forces within the well. The connector must
not disconnect under these conditions.

[005] A known type of coiled tubing connector is a so-called “external
slip” connector.

[006] This type of connector uses an arrangement of so-called
“wicker” slips that grip the coiled tubing using a wedge-like action. An
increase in tension results in an increase in grip.

[007] Each wicker slip engages with the coiled tubing via a set of
teeth. The holding capability of the connector relates to the “bite” of the teeth
into the coiled tubing.

[008] The wicker slips are hardened to ensure the engagement of the
teeth with the coiled tubing. This excludes use of the external slip connector
in certain harsh environments.

[009] The wicker form, fit and size determine the outside diameter of

the connector.



the connector.[010] External slip connectors may be

expensi ve and tinme-consum ng to manufacture.
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performance. [011] A second known type of coiled

tubi ng connector is a so-call "external dinple"

connector. [012] A connector Of this type attaches to
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[017] A further known type of coiled tubing connector is a so-called
“roll-on” connector.

[018] This type of connector includes a threaded portion that defines a
plurality of pre-formed channels. The connector attaches to the internal bore
of the coiled tubing via a threaded portion. An operator secures the connector
to the coiled tubing by crimping the tubing onto the pre-formed channels using
a crimping tool.

[019] A disadvantage of this arrangement is that the bore of the
connector is less than that of the coiled tubing.

[020] The roll-on connector is also difficult to remove from the coiled
tubing.

[021] An “internal slip” connector is another type of known coiled
tubing connector.

[022] An operator secures this type of connector to the internal bore of

the coiled tubing via a number of tapered slips.



[022] An operator secures this type of connector to

the internal bore of the coiled tubing via a nunber of
wo apensd7xl i ps. [ 023] The bore of the connect orPCBHUS2004/039954

significantly smaller than that of the coiled tubing.
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is a "dinple-on" connector. [025] This type of

connector attaches to coiled tubing via a portion of

the coppag! Phe bRL of fifd UlfiiecibitiSAdnIicRAG WndlleTRASS el of the

its ou surtace. An operator secures the connector
t goildtetubirid.ed tubing by crinping the tubing into the

- f di np| i i npi tool . [026]. The. )
Bor e of0BheAduRREEYEE qldnoudcals i bg:eosepg s 81 fisgple-on
tegli]ﬁl&tm[_027] In addition the dinple-on connector is

sonetines difficult to renmove fromthe coiled tubing.
SUMVAR[0Z5F THhIE typlyBRTbane¢top sltactesolodtailgdttubiagivia etportion of

¢ i sesstoradBebRcEitas Ry Saaed URIbEST s Bl Sirtace. An
gggé%(@e&‘ﬂeé HEEAMedctSCeIR8 Eoléd tibiRg birdin®ing the tubing into

agenment portion adjacent to a first end of the sub;
athd psformed dimplest usisg gnasimpingite®l. each sai d segment

defi ni ot.uber ance extend]. i_al ; :
mner a2 3B HEE SR o ERa B el il oL B tubing.
i ncl udjomy]am aagiees e dimpletorpBomsiAicieis tsohtetimés dificult to
end thereof, the first sub being noveabl e on an

exerepveiroguiieseailegftubindengt h of unwound coi |l ed t ubi ng;

each said protubersﬁﬁ R IYn@ SFYR T VE‘NW a

correspondi ng ci rcun@'e%"i?ﬁt—y—er@eﬂm-ng—recess in

the cofdz8] Aebbriing tde fisstempecbobthedhventionMvbeld B movided a
the _exterior surface of the coiled tubing; and the

eﬁ@d@‘bmg peMReRr AMPARNGI rst sub bei ng engagabl e
with the eng%glﬁgl'?%Ilé\ﬁrstu'b%cl%inp%oﬁ'@&‘ﬁﬁfjreﬁé@sé@ pbftibtE and

in use each s arcuat e segnen e retained wthin
t be éngagensnt pedessadjapent toanfist endlef the sub;sub to
at least one arcuate segment, with each said segment defining
a protuberance extending radially from an inner surface thereof; and
a second, hollow sub including an engagement portion
adjacent to a first end thereof,
the first sub being moveable on an exterior surface of a length
of unwound coiled tubing;
each said protuberance being engagable with a corresponding
circumferentially extending recess in the coiled tubing;
the second sub being moveable on the exterior surface of the
coiled tubing; and
the engagement portion of the first sub being engagable with
the engagement portion of the second sub to cause in use each said arcuate
segment to be retained within the internal recessed portion of the first sub to
thereby maintain engagement of each said radially extending protuberance

with the circumferentially extending recess in the coiled tubing.



t hereby mai ntai n engagenent of each said radially
ext endi ng protuberance with the circunferentially
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to a preferred enbodi mrent of the invention, the second
sub includes an internal shoul4der, the internal

shoul der in use abutting a first end of the coil ed
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[034] According to a second aspect of the invention there is provided
a method of making a coiled tubing connector comprising the steps of:

(a) forming at least one circumferentially extending recess in
the outer surface of a length of unwound coiled tubing;

(b) locating a first, hollow sub so as moveably to surround
the coiled tubing;

(c) placing one or more arcuate segments of a split ring on
the outer surface of the coiled tubing whereby a protuberance extending
radially from an inner surface of at least one arcuate segment engages the
circumferentially extending recess;

(d) locating a second, hollow sub so as moveably to
surround the coiled tubing; and

(e) engaging the first and second subs together to retain
each arcuate segment therebetween, thereby maintaining engagement of the
or each radially extending protuberance with the circumferentially extending



(e) engaging the first and second subs together to

retain each arcuate segnent therebetween, thereby
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ext endi ng protuberance with the circunferentially
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the in entlon positioned on the coiled tubing shown in
Ficgonector tifi@i4d rewaple.e 3 is a perspective view of a
split [629] a2 g il Rirthe era \(/earqt'agrgcsetof the invention to provide an easy,
quick method of making a coiled tubing connector.
BRIEF DESCRIPTION OF THE DRAWINGS

[042] Figure 1 is a perspective, partially-sectioned view of a length of

known coiled tubing unwound from its drum;

[043] Figure 2 is a perspective, partially-sectioned view showing a first
sub according to a first embodiment of the invention positioned on the coiled
tubing shown in Figure 1;

[044] Figure 3 is a perspective view of a split ring according to the first
embodiment of the invention;

[045] Figure 4 is a perspective, partially-sectioned view of the Figure 2
arrangement including the split ring according to the first embodiment of the

invention;



enbodi nent of the invention; [045] Figure 4 is a
perspective, partially-sectioned view of the Figure 2

waeoangenrent including the split ring accordi NnBCT/US1004039954

first embodi ment of the invention;[046] Figure 5is a
perspective, partially-secti or@d view of the first

sub, the split ring, and a second sub according to the
first enmbodi ment of the invention and including the
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[051] The connector 50 also includes two arcuate segments 31, 32.
Fig. 3 shows a preferred embodiment in which the two arcuate segments 31,
32 define a split ring 30. Each arcuate segment 31, 32 includes a
protuberance 33 extending radially from an inner surface thereof.

[052] Each protuberance 33 is engagable with the circumferentially
extending recess 11 in the coiled tubing 10 (Fig. 4).

[053] A greater or fewer number of segments may be used.
Furthermore, not all of the segments need include radially extending

protuberances.



[053] A greater or fewer nunber of segnents may be
used. Furthernore, not all of the segnents need
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[059] Respective edges 34, 36 of the arcuate segments 31, 32 abut

the first end 42 of the second sub 40 and an internal shoulder 23 of the first
sub 20. This prevents axial movement of the engaged subs 20, 40 relative to
the arcuate segments 31, 32. Such an arrangement also helps to extend the
fatigue life of the connector 50.

[060] A second end 46 of the second sub 40 defines a threaded
portion 47 (Fig. 6). This portion 47 permits the attachment of a tool or a work
string to the connector 50.

[061] Alternatively, the second end 46 of the second sub 40 defines

an arrangement (not shown in the drawings) that is substantially similar to the



string to the connector 50. [061] Alternatively, the

second end 46 of the second sub 40 defines an
waeoangenent (not shown in the draw ngs) that PGI/US2004/039954

substantially simlar to thefirst end of the second

sub 40. The two simlar ends pgrmt the in-line

connection of two |l engths of cOiled tubing. [062] The

preferred method of naking the coiled tubing connector
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[064] The preferred method also includes the step of causing
abutment of the two arcuate segments 31, 32 against the first end 42 of the
second sub 40 and the internal shoulder 23 defined by the first sub 20. This
prevents axial movement of the engaged subs 20, 40 relative to the two

arcuate segments 31, 32.



at | east one arcuate segnent, each said segnent

defining a protuberance extending radially from an
WO pwe5@03 f ace thereof; a second, hol |l ow sub i PCT/Usi004H039954

an engagenent portion adjacent to a first end thereof;

the first sub being noveable og an exterior surface of

a length of unwound coil ed tubfng; each said

pr ot uber ance bei ng engagable with a correspondi ng
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i ncl udes an 1 nternal ou der i nte
|r1i0lasfHS’a©lUKﬂtheTgoﬁa f| rst end of the coiled tubing. 3. A

coi |l ed tubi : tor accor di to claim1, erei
respective gﬁ%i' &?&'F}g g}ﬂv&abpeg%%@Q %l@‘rﬁur{élhqelﬁ@qength of
akumivdumdl édll@@lttuﬁﬂg of the second sub and an internal
shoul der of the first sub, thereby preventing axi al

nmovenment of &a¢l said ér@u@@r@nga@@mgaeagag@lew rosasrbnding
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of the fl r stthé gbcaed sl deERbevableraashid &xebridteurface of the
engagenent portion of the second sub defines a

cGRPee hingr§ndcrew t hread. 5. A coil ed tubing
connect or_aqeAalelBnFhahEhlor ERHE Hpting ERGAGEAY it the

i ncl udes a secon € second en efi1ni
t lengadedhent poriornt dfethe gecond sub e caumatmmbaorﬁ saidt mhate

Kk to thi | ed tubi ng connect or,
coePmPnt o Prgelirertuttin Geduetaljorestacarian Shing fishsub to

t tl’.‘l‘i’ereby maintain engagement of each said radially extending protuberance

with the circumferentially extending recess in the coiled tubing.

2. A coiled tubing connector according to claim 1, wherein the
second sub includes an internal shoulder, the internal shoulder in use abutting
a first end of the coiled tubing.

3. A coiled tubing connector according to claim 1, wherein
respective sides of each said arcuate segment in use abut the first end of the
second sub and an internal shoulder of the first sub, thereby preventing axial
movement of the so engaged subs relative to each said arcuate segment.

4. A coiled tubing connector according to claim 1, wherein the
engagement portion of the first sub defines a screw thread, and the
engagement portion of the second sub defines a complementary screw
thread.

5. A coiled tubing connector according to claim 1, wherein the

second sub includes a second end, the second end defining a threaded



second sub includes a second end, the second end
defining an arrangenent substantially simlar to the
wo poososemdl, the two simlar ends permtting theCT/HS10041€39954
connection of two |engths of coiled tubing. 7. A
met hod of making a coiled tubiﬂjg connector conpri sing
the steps of: (a) formng at | east one
circunferentially extending recess in an outer surface
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engage the circunferentially extendi ng reces
| stdvstandially siwitardo the firsbwndythe tivansinslablends permittiag tHeein-line

i 1 ed tubing: and ing the first and d
S SooReshar REfva BRautse ctRa P Rghen ar cuat o segment
t her ebet weem midigs& BY mEkiny abailéwtmﬁgagﬁﬁﬁgpéoﬁaﬁsiﬂb the

each radi ally extendi ng protuberance W
cisteRfm®®rential |y extendi ng recess and | ocking the

first and s nd i hst_ novene relative to the .
coi 1ed tubi g 5. O RGBSl ooBr NG e il iakenidig recess in
Waer euter sufiacd 6] a lerjti @ sn@auAd RoilédIBTRG! of the or

each arcuate segnent against a first end of the second

sub and an (B} er Aesattgor fiegdr hallow sl tarnoveablyi sustoundithe
t venting axi al novenent of the engaged subs
rleel%gglgééaﬁg’ the or each arcuate segnent. 9. A nethod

accordi ng t qcyl aipiading vherczinmoret &mpubtd) ségméntdes a split ring on
causi ng abug ment _of an [nternal shoul der defined by
t '€ SH r?&'r%ﬁﬁ Q%Qf‘r‘ ReHeq WoINg {osgauses protiherapse extending
t YR4iBfly from an inner surface of at least one said arcuate segment to engage
the circumferentially extending recess;
(d) locating a second, hollow sub to moveably surround the
coiled tubing; and
(e)  engaging the first and second subs together to retain the
or each arcuate segment therebetween, thereby maintaining engagement of
the or each radially extending protuberance with the circumferentially
extending recess and locking the first and second subs against movement
relative to the coiled tubing.

8. A method according to claim 7, wherein step (e) includes
causing abutment of the or each arcuate segment against a first end of the
second sub and an internal shoulder defined by the first sub, thereby
preventing axial movement of the engaged subs relative to the or each
arcuate segment.

9. A method according to claim 7, wherein step (d) includes
causing abutment of an internal shoulder defined by the second sub against
the first end of the coiled tubing.



