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CONNECTOR ASSEMBLY FOR AN EXPANDABLE SLOTTED PI PE Thi s
invention relates to a connector assenbly for use in connecfing
sections of expandable tubing, and in particul ar but not exclusively
for use in twowansecti on of sections of expandabl e pcwicBseomnshi ng
(EST) as utilised in 5 downhol e applications in the oil and gas

expl oration and extraction industries. Expandabl e
slotted tubing (EST), such as described in W93\ 25800 ( Shel |

| nternational e Resear CANNGEERRSASREMBLY FOR AN EXPANDABLE SERIFEREPIMEed in various
downhol e applications. The 10 t ubi ng conprises | engt hs of tube which
have been machi ned to cre te a J arge _nunber Ion al_slots.
Thus, it s 1ol THS SRYSRELR o S Bty a??ﬁbﬂmm yes
by, for exanple, xIMnrﬂmgle&tﬁragdreéCthPMJQrpﬁ hexpabdable Theubing, axbarisi on

causes the slots 15@:@26&%& bt %@@técdih&mi?oé&f- use iﬁaeﬁé AR of e

tubing is useful where it desi exa a ore
bel ow a restricti®He Wr?’fﬁ)&f &alf’ﬁ?t??é?tterde&b‘«}?i"ﬂg (an) 2 éH"é‘t]e‘rsedo
the bore. 5 Usidgwnhole applivattionsalint dhengiflhanduigars dxapletratioh thd

t ubi ng nust, extfycﬂ%eiﬁaﬁﬁtrﬁé of smaller diameter than the
restriction, 20 o’&eqrnga% etu% ﬂ_é}ﬁ)}d*bgg(%ﬁssedthroughthe
restriction. Lei Bhothed Ziet BRCR AS AeffRidedin
significant effecteg3yrsatdri [($hebl r eThiemmitionaleodReséarch Maatschappij
capabilities of tR8;DOr GnaypeNGEal int BEri YR GoNo P SSoplications. The
10 tubing comprises lengths of tube which have been machined
to create a large number of longitudinal slots. Thus, it
is relatively easy to expand the tube radially outwaxdly
by, for example, running a mandrel through the tubing. The
expansion causes the slots to extend to create diamond-

15 shaped apertures. The tubing is useful where it is desired
to, for example, line a bore below a restriction without
further reducing the diameter of the bore. Using

conventional tubing the outer diameter of the tubing must,
by necessity, be of smaller diameter than the restriction,
20 to permit the tubing to be passed through the restriction.
This reduction in the bore diameter has a nuwber of .
significant effects, primarily in reducing the production
capabilities of the bore. Using EST, the tubing may pass
through a restriction into a reamed section of bore below
25 the restriction. The tubing wmay then be expanded to a
diameter larger than the restriction. .
EST is supplied in lengths which are, at present, made
up into a string by welding the lengths to one another.
This is relatively time consuming and expensive and in many
30 situations, for example in an off-shore operation in bad
" weather, it may be difficult to wmaintain consistent weld
quality. Safety problems may also arise due to the high
- temperatures and exposed flames or sparks created by a
welding operation. Further, in the event of a "mis-run®,
35 requiring the welded lengths of tube forming the EST string
to be separated, the tubing must be cut, and the cut tubing



through a restriction into a rearred sectlon of bore bel ow 25 t he

rest¥iction. The tubing may then-be expanded to a di aneter |arger
than the restriction. EST is supplied in I engths which are, at
present, nade up into a string by welding the lengths to one

anot her. woodiie81 1S relatively tinme consum ng and expencmcENAIISO Nany
30 situations, for exanple in an off-shore operation in bad

weat her, it may be difficult to maintain cons stent weld quality.

Saf ety probl ens may al so arise due to the hi g*m t enperatures and

exposed flames or pRAre: (yeeghggagyeafor re-ugéel ding operat ion. Further, in
the event of a "m s-run tfg‘u'”ng'?them"?‘ﬁ ngt hs ,of tube

formng the EST stringt i am?’bg tYes ¢ ‘?ﬁ?sme@nE&Pn Rd
t he cut tubing providaD 86/ ®F8s of connecting sect:.ons of EST which

PCT/ GB96/ 01250 obviates or mitigates these diff:.c&lt:.es may not be
sui tabl e.for_re-use.

t.h ti th
i nvention to° proﬁcfgrglﬁgahg gﬁ cBﬁ?l%%‘ﬁ ﬁ’g’g Cj1°5’nvg§182eE§e {,g%&g&
obvi ates or nitiga esonhestox fajsisembly efor Sconnecting\cexpatidaplicc shetted
present invention ttblpfirfq | SeHY %é&%ﬂnez com élﬁgﬂae%hﬁﬁ%ﬁfsfﬂi’éﬁ’ 44 sec n

connecti ng expanda ‘otted risi

first and second Parts ’fsm‘l"b‘?t"‘rﬂiurﬂr} n@‘%nel‘% @ﬁd§e6Pe?'éb‘ﬁc¥?‘b%h%n‘@¥ hs
of slotted tslhmtged thbing| t thd pargssbeihg lwutedandritde EreeobndOof

the first papt defyyi NG 2 BheePREELAMPUI nbA. FEEE1SA%R the free end of
the second part defining a female portion such that the
free ends of the parts are adapted to engage with one
another and to permit expansion of the coupled parts in a
corresponding manner to the tubing.
i5 According to a further aspect of the present invention
there is provided a method of connecting expandable slotted
tubing, the method comprising:

providing first and second lengthes of slotted tubing;

providing tubular slotted first and second parts on

20 the ends of the respective tubing lengths, the free end of
the first part defining a male portion and the free end of
the second part defining a corresponding female portion;
and

coupling said male and female portions to connect the

25 - first and second tubing lengths.

The invention further relates to a method of locating. .
such connected 1lengths of slotted tubing in a bore,
including the step of radially expanding the -lengths of
tubing and said first and second parts to form a length of

30 expanded tubing of substantially constant intexrnal
diameter.

As used herein, the term "slotted" or "slots" is
intended to encompass any cutting, wmachining or weakening
of a tubular structure intended to facilitate radial

35 expansion, including: slots which extend only partially
through the tube wall and which permit the remaining
thinned wall sections to fracture or extend; and lines of



the second part defining a female portion such that the i frsﬁifnds of
the parts are adapted to engage with one anot her an o] p?o e
eipansion of the coupled parts in a correspondi ng manner t the .
tubi ng. 15 According to a further aspect of the present inv

[ iW@d86R7estet hod of connecting expandabl e slotted G Lng,
mgrﬁe!t aogrg\élrrpri si ng: providing first and second W%%g?’h’g%?
sl otted tubing; provi ding tubular slotted first and second parts

on 20 the ends of the respective tubing Ieﬁgt hs, the free end of

o ; t he second
the first part def deiblle@ Wele&s portion and the free end of coupl i ng

i ni es i emal e portion, . and . .
Sai d mal e and femal o port) oHeth BhhoBG: SFREIGS with bhe arepnniv laceg
| engt hs. aligrednvehengh thishés mekatcemsidedeltedadnel 14 068! i

shes : o
such tonnected | enghbcessfil ahigahdivhi Bg {:Heaag’é’{uﬁ%:l%.g andl 2;: gd:c I”?SE :nd

: ' f :
step of radially eXpandﬁLféé%ﬁ%%&&?gggng ggmedieftim ngorvéspendhiica N isicarelyy

secong parts to forma _ : :
con'stgnt i nt er nal threads,disyeh ethat the parts AfaySBd RgHEI Bp tbt}e:teﬁ_rﬁ@livﬁg

of veakening - i tuputaroEeRCEtedy FAECHRECS oY bl preated tepallont
g)r( p\gﬁgi ggl nignCI udinrlléi;e g:,poklag ﬁ%ﬁ@ﬁl@gt%@%mwtpamﬁarwly by a tdombigBtiba
tube wall and whi &#gﬁﬁhbting‘nenderatath@q. thi nned wal |l sections to
fracture oriextend; andn aNggefbrred arrangement fasteners are provided for
securing the parts to one another; this prevents radial
separation of the free ends of the parts when the connected
tubing is expanded and prevents rotation of one part
relative to the other. Most preferably, fasteners are
15 located adjacent the free end of the outer female portion,
to prevent the end from flaring outwardly on the tubing
being expanded. The fasteners may be releaéable, for
example short screws for location in appropriate holes
provided in the parts, such that the tubing may be
20 separated in the event of a mis-run. The use of screws and
the like, and the associated screw-holes, ‘also provides a
convenient wmeans for ensuring that the parts are in a
desired -alignment.
Preferably also, the parts define corresponding
25 threads and are also securable to one another by fasteners.
Most ‘preferably, the fasteners engage the female portion
between the free end and the threaded portion thereof.
This arrangement may be provided at any point in the slot
pattern.l In an alternative arrangement fasteners may also
30 be provided to engage the male portion between the free end
and the threaded portion thereof. With this arrangement it
is preferred that threaded portions are located on the
"nodes' of the parts, between the slot ends, that are not
deformed by expansion of the assembly.
35 Preferably also, the portion of each part for engaging
the free end of the other part includes an undercut ledge
or groove, and the free end of the other part defines a
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3 drilled holes. - The parts may be arranged with the
respective slots al i gned, though this is not considered essenti al
to the successful expansion of the assenbly. 5

Preferably, «wheesieits define corresponding screw PCHdH%AEB0 such
that the parts may be nmade up by rel ative rotation. Alternatively,
the parts nmay be adapted to all ow maﬁe up by stabbing in or nost
preferably by a conbination of stabbi'ng and rotation. 10

In a preferred ar %%gﬁ@erﬁofﬁééﬁ@rinartﬁepr%a@ fObne or boBECBE Nhide
parts to one another, ,this f t e free

ar at | on
ends of the partsﬂmé‘ﬁ'c’flﬁemggnﬁﬁglfré% %8 angAS P i %‘ ip on
prevents rotationthle end pfirthe other pagtat i Thig mﬂﬂm;eebethe pammtb:.lzty

preferably, fastgermdlfree bnds \fcA4EH Al ABNIndilE LECLHRNL e | NBuc

outer female portiagn, prevent aring_outwardly on

the tubing 5 fleri ge%atfhfeuale a3 Wordde RERRLRAR HETRERLBEABY 10 Hhey
exanpl e short scr ewbihgr boreanowhichaeodpr rdghthbecsnagged. phereéedcHen

the parts, such t Ifza%.rtghﬁré L%Hf%d@ﬁy Phe Ziﬁ.gqeqi%% dﬁé’ dfnthgemgyggﬁdoﬂzfid%

m s-run. The use he assocl at
screw hol es, al solﬁrd?f"f%%s‘aé’ly arranggd, & eRef %slﬂl‘t’ﬁr@%u\‘?ng’aﬁﬁatu{%e
parts are in a femaldetimchdy| iggmhend. allow the paftef ebaldy aksdedsdte

parts defi ”xf‘o corr g%R-‘E'?LQﬂQ &?ﬁ) x%é *Hf b&'}gaga?.ﬁ al 89 ﬁe&é‘ffé’é&é&:@ﬁ? be

anot her asten fASTeners engage
femal e portlon accompedaked be w@*él%mz aﬁd teingnr biegel ot Fbp male
t her eof . Thicktabhangenent may be provided at any point.in the slot

rn. In an altern
S inae. o v b o AP ST PR M GRS Wity B sl
portion thereof. not enghhsanqanemayi e welded or otherwise secured

15 thereto; the welding or securing operation may be carried
out in a manufacturing or assembly facility, such that the
tubing lengths may be delivered to sites ready for
connection.

BExternal shoulders may be provided on the connector

20 assembly on one or both parts to facilitate handling of the
assembly and the connected tubing. Preferably, the
shoulders are provided at nodes of the parts.

These and other aspects of the present invention will
now be described, by way of example, with reference to the

25 accompanying drawings, in which:

Figure 1 is a sectional view of a length of expandable
slotted tubing (EST), shown in an expanded configuration;

Figure 2 is a sectional view on line 2 - 2 of Figure
1, and also shows the EST in unexpanded configuration;

30 Figure 3 is a half section of a connector assembly in
accordance with a preferred embodiment of the present
invention, with the parts of the assembly shown separated;
and .

Figure 4 is a half section of the connector assembly

., 35 of Figure 3, showing'the parts connected.
Reference is first made to Figures 1 and 2 of the
drawings, which illustrate a length of expandable slotted



Is preferred that threaded portions are |ocated on the "nodes" of

the parts, between the slot ends, that are not def ormed by expansi on
of the assenbly. 35 Preferably al so, the portion of each part for
engagi ng the free end of the other part includes an undercut | edge

or groove, anwodesr?ésree end of the other part defines a PCT/GB90A1250
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4 tongue to locate in,the groove. or both of said

portions may define a back angl e to engage with a lip on t he end of

the other part. Thivbifighi(Essgsiphe ﬁps.t.%'sb'lh'ﬂ:ial confﬁ;uimofnr €E€neNdibin
flaring on expansi QN of the: tube sluc%_% £ ar i ng c?’omil e en vvou d
create an irregul an ty® i EYTRLY en b(ﬁit?%n Bni v Serdee pet
snagged.  \ere tﬂ@gltu&lnaéaﬂil@t%lrl@ hhvea]d@ek,l ndvhiriedp éghéwreasendbef 104e
mal-e +por ti on witht sloebenall Inapigapea) 0 debbRein %Waﬁkxﬁg ﬁéé&ai:&e
femalethreaéi %to altlo elgfrtsaéﬂ_ Ieas

made- up by st abbi A§TR. COSHBR HEPHRE M n%yrngamp e mﬂﬂa?’eﬂa%?el
provi‘ding a livi ng:l’mowgél bhetttéam,ecauses therttulen to expand suchlbhapathe

may be formed int gacls! Y24l BQcétH@ AR BhSped opeh it é‘&dbeng,Ehaes&E-;ﬂ@d
be wel ded. or ot hervm ?w% gig%gg thereto; the we securl
operati on nmay be ¢ 8 out in a manufacturing or assenbl y faC| lity,
such that the t ufheg HYuhigichslOmys beupplliedr doh t bergytthes sweithblfeor for
10 trangportation and handling and these are joined to one
another on surface to create a tubular string. The

connector assembly 20 as illustrated in Figures 3 and 4 of
the drawings is used to connect such tubing lengths. The
assembly 20 comprises a first part 22 and a second part 24,
15 which are mounted on the ends of the respective tubing
lengths. 1In this particular example the parts 22, 24 are
adapted to be welded to the tubing ends. The parts 22, 24
are intended to expand in a similar manner to the tubing
10, and as such are provided with similar longitudinal
20 slots 26.
The free end of the first part 22 is machined to form
a male portion 28 and the free end of the second part 22
defines - a corresponding female portion 30 adapted to
receive the male portion 28, as will be described. Both
25 portions 28, 30 carry corresponding screw threads 32,33
such that the parts 22, 24 may be made up by relative
rotation. The threads are located on the "nodes" 27a, 27b
of the fingers 40, 41 formed by the slots 26, that is the
areas between the slot ends which remain substantially
30 undeformed following expansion of the assembly 20.
Each part 22, 24 also defines a respective undercut
ledge 34, 35 for engaging the free end of the other part
36, 37, which is of corresponding form. The ledge 35
formed on the second part 24 defines a back angle and co-
.35 operates with a radially extending lip 39 on the free end
of the first part 36. This serves to prevent the free ends
of one part separating from the other part on expansion of



connecti on. Ext ernal. shoul ders may be provi ded on the connector

20 + assenbly on one or both parts to facilitate handling of the

assenbly and the connected tubing. Preferably, the shoul der s
are provided at nodes of the parts. These and ot her aspects of
the present i gpdgishdap W | | now be described, by way of pexesssogzsow t h
reference to the 25 acconpanyi ng draw ngs, in which: Figure 1
is a sectional view of a length of expandabl € slotted tubing (EST),
shown in an expanded configuration Figure 2 is a sectional view

on line 2 - 2 Of Ftﬂé”t.‘%b:.n @l a3 sheusedd & 6ESE tﬂe%‘.ﬁ’é%aﬁgﬁé to
configuration,;

f f t
assenbly in %?: ‘%ﬁft}'aﬁ?f %J\nrl?‘ deef%f]Ir g, boln % ?gqn%%ﬁ(r)rgégm'n

i nvention, with thehgaserewithinteadassSeorb yhehsemm@mam,ed;he firstapdrt 22
Figure 4 is a hal fdéf‘ﬁ{éso'& 9fiving BRSOl f@smta yoe?»ﬁotea%ﬁ Q;%eh.%n

show ng the arts connecte renc first | gur es
1 and 2 of t 18SRAGRS, 2 \ﬁr‘ﬁl@ﬁi"ﬁﬁe}is}?’ﬁe hs‘P%‘?‘Fgﬁ kF"i?I‘“ a%ﬂﬁﬁl%n
slotted 3P HWMBTEH&L only small degree of deflection is necessary
PCT/ GB96/ 01250 hinge 38 to allow the £ Rge( Ecle
10. Inits initial corﬁel gl}I’ngtel on, ?h?a t?}%l y Free eﬁ 36 toSI r#p%yy ael engtvﬁ
of pipe in which a thesadsts 35 | ongi tudl nal sl ots 12 have been

machi ned (shown as' t ubehdlGeoted abovei, t bhel sletd 226 i in Rilpupards 22/ppéyang a
radially ouygard . ranged such that the free ends 36, 37 of the parts each
define fingers 40, 41, and each of these fingers defines a
hole 42, 43. The holes 43 in the second part are counter-
sunk, whereas the holes 42 in the first. part 22 are
threaded such that the fingers 40, 41 may be secured to one
15 another using a number of short screws 44. The screws 44
' are located adjacent the free end of the second part, as
the fingers 41 will have a tendency to flare outwardly on
expansion of the tubing. 1In addition, a line of screws may
also be provided on the other side of the threads 32, 33,
20 and in this case it may not be necessary to provide a back
angle on the ledge 35, as the additional set of screws will
prevent the expanded fingers 40 from separating from the
expanded part 24. If the back angle on the ledge 35 is not
required, the radially extending lip 39 may be omitted and
25 - thus there is no requirement to provide the living hinge
38.

To connect two lengths of tubing provided with the
tubing connector assembly 20, the parts 22, 24 are brought
togethei', or stabbed in, such that the free end 36 of the

30 first part passes inside the free end 37 of the second
part, the end 36 being deflected inwardly to ride under the
screw thread 33. Once the screw threads 32, 33 come
together the first part 22 is rotated relative to the
second part 24 until the parts 22, 24 are securely engaged.

35 If necessary, the first part 22 is then rotated in the
opposite direction to bring the holes 42, 43 ‘into
alignment, which also serves to bring the slots 26 in the



5 force to the tubing wall, for exanple by passing a mandrel

t hrough the tubing, causes the tube to expand such that the slots
12a becone di anond shaped openi ngs 12b, as descri bed i n W3\ 25800.
The tubing 10 is supplied in lengths suitable for 10 transportation and
handl i ng and wbegswsr € j oi ned to one anot her on surf aecT/¢BYspIZSAt € A
tubul ar string. The connector assenbly 20 as illustrated in
Figures 3 and 4 of the drawings is use7d to connect such tubing

| engt hs. The assenbly 20 conprises a first part 22 and a second part

24, 15 whi ch ar nt 084t n fnnleldf .F €S ti i
Iengt hs. In this %grq?:éc %;r 2 '1?11:6 dél:&parts 22, ng% aér’cgretd@ o a& pte to

be wel ded to the S&G*HE eﬁaseﬁ(el'ﬁg’l&frt‘%"Zf are intended to
expand in a sinilar mafherdesizedenumberngof tub:.ngleeclamhmsmcbnaeeted in
provi.ded wi th simghgg 'tﬁé}ﬂléﬂdté‘ako% 8£Pi8g28nd run downhoJZ% ro gnd

of the first part 22.is ma;:hlmi a mal e _portion
free end of % he s&esigep on Wlti’c}é’fl‘ﬁ'é% Roxsr r esPfhdFHELRE r@nE the
porti‘on 30 adapt ed:ohnector assenlel ies t ey nehen pbé t exparkded aso Wehe desired

gczasgy bed. BOtsBcﬁ lﬁgt gﬁtl C)arts EEBOiﬁaEﬁg g%ﬁesgfngl QQSSE.]EEW LQ&ngfng

rotation. The thr &&8s ‘%‘lbéngo&&t be Ul’rtf‘ﬁé'a’”ﬁoééé dzsass&zrmed thlﬁ)f“"ﬂ‘lebe
fingers 40, 41 forehdekpdt heldtivel6, eddklly | byt hemoving ﬂﬁea&cbeweemlhe

sl ot ends ch rgg;glcg.ewgét Rk g:.%st‘?‘oaxtzd %gggéar 'E%‘}t olé,‘pw DY XRP

of the asse defies“a respec |ve.
under cut | ¥§§bdyawing the méﬁgagpﬁsl%e%r p‘-é'emew@e Female pPKELoRa?9-
36, 37, which is of cozeespdbhdengleaknto thidie lofdgRiBd in the ak@r dRdtorhd he

second part 24 defica AcBackudl0lGealingle e  meBRFLY Shphidi? LAY ALY

extending lip 39 ont i's Serves
to prevent the fr®xesgns inventgenpneapdrt "@é’parhﬂl rpbiesth t He ot VRFL1PRS t

on expansi ais of modifications and improvements without departing from the
scope of the invention.




\é\D 9§/ 376?ﬁe tubing. To permt the free end 36 otI‘DCtr{t(caB??/r gtlﬂmm!g““““"”“l

be deflected inwardly, allowing the |lip 39 to pass

thread 33 on the second part, the first part 22 deflnes a living :
hinge 38. It widderdrgsinoted that the hinge 5 38 i s spacedpercBoadiese! y

| ong di stance fromthe free end 36, such that only small degree of -
defl ection is necessary at the hinge 38 to allow the free end 36 to
pass the screw t hreads 33. A8 noted above, the slots 26 in
the parts 22, 24 are 10 arranged such that the free ends 36, 37 of the
parts each defiEe fingers 40, 41, and each of these fingers defines a
hol e 42, 43. The 3 in the second part are counter- - sunk,
whereas the holes 42 in the first part 22 are t hr eaded such that t he

f 40, 41 b h ¢ .
sl:pg\(/avgs44 Them:%:ll " Sﬁcgéﬁqeé are ocatlgda{%)agéon Séfc%gle%r gg&g%‘p g{ndggfé
second part, as 91°t¥?f% tukiger 4121, vkhe arpasbin epupriging tubnler first

out-war dl y oln ] aRdPaecbnd Partie tﬁabl s ) |ﬂoﬁdﬁbhhﬁﬂn aohl3 Z'I:QzeOfeﬁ&é eys
may al so be e S threa
and in this %ase |€é%ég€dv b%&ﬁ Egéssg’r %ﬂgt?eo%l g%bén%ac%ie pa&asn ?’818ﬁ

the | edge 35, as tﬂ@%%ﬁﬁtt%ﬁ%a|an§etheff%%¢m¢\mf| the flrstprmxémdetfhamg a
expanded fingers 4ﬁaié0§b3emahauaag'thﬂﬁﬁﬁéfree eﬁ&p&ﬂﬂaﬁmpaéécéﬁi phrthe

back angle on the | f q di LN
lip 39 may be om t%ggﬁ? oézassf&%tlhe ?otrﬁérlg :‘I'lg&ﬁo ?%ﬂ(;ﬁtl:ﬁraztng %53 gf}gﬁegf’he
li ving hinge the parts are adapted to engage with one another and to
10 permit expansion of the coupled parts in a corresponding
manner to the tubing.

2. The connector assembly of claim 1 wherein the parts
(22, 24) are arranged with the respective slots (26)
aligned.

i5 3. The connector assembly of claim 1 or 2, wherein the
parts (22, 24) define corresponding screw threads (32,
33), such that the parts may be made up by relative
rotation.

4. The connectoxr assembly of claim 1, 2 or 3, wherein the
20 parts (22, 24) are adapted to allow make u1:§ by stabbing in.

5. The connector assembly of any of the preceding claims
wherein the parts (22, 24) define corresponding screw
threads. (32, 33) and a;fe adapted to allow make up by a
combination of stabbing in and rotation.

25 6. The connector assembly of any of the preceding claims
wherein fasteners (44) are provided for securing the parts
(22, 24) to one another.

7. The connector assembly of claim 6, wherein the
fasteners (44) are located adjacent the free end of the



38. To connect two | engths of tubing provided wt

tubing connector assenbly 20, the parts 22, 24 are brought mmm"m(“wt"luilmll
or stabbed in, such that the free end 36 of the 30 first part pasgess =
inside the free end 37 of the second part, the end 36 being defl ected

i nwardly to rwalgsaresler the screw t hread 33. Once t heecavem@emIzsy eads
32, 33 cone together the first part 22 is rotated relative to the
second part 24 until the parts 22, 24 are segurely engaged. 35 | f
necessary, the first part 22 is then rootated”™in the opposite
direction to bringehife N@latidd ¢30) Nt Qo px\'/%regr?éé/ gﬂ%@‘i@nd Wekeh %1%%ing

serves to bring the_slo 26 in the, . .
PCT/ GB96/ 01250 outwaréfy oh 'the tI'.ub:n.m_:y being exparded. parts 22, 24

into alignnment. The screws 44 are then secured in the holes 42, 43.

The desired nunbeg, of Hdi SenSESdP EsRinD1GOYECIRAd b or 7, I IRNRGe 1O
forma string and esired location within the

d h to the. 5
bore.  The tubi nﬁggﬂ%f‘?oﬁzvg té ag‘?oﬁ%%@?ﬁ?bg‘%senbl i es may then be expanded

to the_ desired di aneter. However, in the event of a ms-run,
requiring s  the tuBidg ddhrdeRrwid hﬁééﬁﬁbfydﬁsﬁéﬁﬂp' 80, RiSeiTRY che
the screws 44, 10 unscrew ng the

achieved rel ati velé easi | ag‘y renovi ng4 C

first and second b ?'E%n?’ié, £ SRECYRcH4) for lpeakioniify aPRECREIRES n

28 fromthe fenunl é4ppr@Bdnpd3®vided in the parts (22, 24), such that the
tubing may be separated in the event of a mis-run.

10. The connector assembly of any of the preceding claims

10 wherein the parts (22, 24) define corresponding threads
(32, 33) and are also securable to one another by fasteners
(44) .

11. The connector assembly of claim 10, wherein the
fasteners (44) engage the female portion (30) between its
15 -free end and the thread (33) thereon.

12. The connector assembly of claim 11, wherein fasteners
are also provided to engage the male portion (28) between
its free end and the thread (32) thereon. '

13. The connector assembly of any of .the preceding claims,

20 wherein the parts (22, 24) define corresponding screw
threads (32, 33) and the threads are located on the nodes
of the parts.

14. The connector assembly of any of the preceding claims
wherein the portion of each part (22, 24) for engaging the

25 free end of the other part (24, 22) includes an undercut
groove (34, 35}, and the free end of the other part defines
a tongue (37, 36) to locate in the groove (34, 35).

15. The connector assembly of claim 14, wherein at least
one of said portions defines a back angle to engage with a



bove. decer: bed enport ot s wer ety exonpiary of the. WML ||||| I

invention, and may be subject to various 15 modi fi cafi ohs ‘and

i nprovenents w thout departing fromthe scope of the invention.
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8 CLAI V5 1. A connector assenbly (20) for connecting
expandabl e slotted tubing (10), the asignbly conprising tubular first
and second parts (22, 24) for nmounting on the ends of 5 respective

I engt hs of slottediiiRi3nY, ont fife RHd oHOHA0other pttOl ted (26) and the free
end of the first part defining a mal e portion (28) and the free end
of the second part defining a fermale portion (30) such that the free
ends of t he }sar t Ther gonnegt exl assaﬂd:tjag@f\A/inlhimnESanuhenseimnma of ¥
perm ¢ expansion @nd R GHePkEdePPoktibn 326 58° [ (34)

t he tubi ng. he connéector_asse C a|n1 dhereln

parts (22 ZQF &FeaéFﬁﬁﬂﬁédt%n@?ﬁ¥?ﬂ$|%¥¥E€@@YVE°SPB%§W(E%S parts to

be at least partially made-up by stabbing in.

17. The connector assembly of claim 16, wherein said
deflection is accommodated by providing a living hinge (38)
on the male portion (28).

18. The connector assembly of any of the preceding claims
10 wherein the parts (22, 24) are formed integrally with the
respective tubing lengths (10).

19. The connector assembly of any of claims 1 to 17,
wherein the parts (22, 24) are adapted to be welded to the
respective tubing lengths (10).

15 20. The connector assembly of any of the preceding claims
wherein external shoulders are provided on one or both
parts (22, 24) to facilitate handling of the assembly (20)
and the connected tubing (10).

21. The connector assembly of claim 20, wherein the
20 shoulders are provided at nodes of the parts (22, 24).

22. A method of locating lengths of slotted tubing (10)
connected with the connector assembly (20) of any of the
preceding claims in a bore, including the step of radially
expanding the lengths of tubing (10) and said first and

25 second parts (22, 24) to form a length of expanded tubing
of substantially constant internal diameter.

23. A method of connecting expandable slotted tubing, the
method comprising:
providing first and second lengths of slotted tubing

-~



al i gned. 15 3. The connector assenbly of claim1 or 2
parts® (22, 24) define correspondi ng screw threads (32 mn"m“gﬁlll””"l
that the parts may be made up by relative r ot at

connector assenbly of claiml1, 2 or 3, wherein the 20 parts (22, 24) are

adapted to al lwoeemkss up by stabbi ng in. 5. The connkgjessssrzsenbl y
of any of the preceding clains wherein the parts (22, 24) define
correspondi ng screw threads (32, 33) and are adapted to allow make up
by a conbi nati on of stabbing in and rot®tion. 25 6. The
connector assenbly any of the preceding clains wherein fasteners
(44) are provided for Securing the parts (22, 24) to one another.

7. The connector asseRBYiding ttthﬂéiam skotted iyt @md second fpantend2e,

(44) are located adgpcentthderddseoifctleotedpective tubig 96hgH1881(10), the
PCT/ GB96/ 01250 free end of the first part defining a male portion (28) and

5 the free end of the second part defining a corresponding
female portion (30); and
coupling said male and female portions (28, 30) to
connect the first and second tubing lengths (10).



9 femal e portion (30), to prevent the end fromflaring

outwardly on the tubing being expanded. 8. The connector assenbly
of claim6 or 7, wherein the fasteners (44) are rel easabl e. 5

9. The connector assenbly of claim 8, wherein the fasteners
are screws (4¥wpbdk@rest ocation in appropriate holes (42, peisiGBysnrese ded
in the parts (22, 24), such that the tubing may be-separated in the
event of a m s-run. 10. The connectQr assenbly of any of the
preceding clains 10 wherein the parts 1%%2, 24) define corresponding

t hr eads (32, 33) anghar g3l so sec ble tq ane anot her by fasteners
(44). 11. The con HC{jor assenbl ¥ o cI:i‘ di, wherein the
fasteners (44) engage the { gyl ifohf. @3 el 1R its 15 free end
and the thread (33) thereonj | h q qﬁ gr assenbly of claim
11, wherein fasteners N A to Noe the male portion
(28) between its fre@l@n Nher eon. 13.
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threads (32, 33) and the threads are | ocated on the nodes of the

parts. 14. The connector assenbly of any of the preceding clains
wherein the portion of each part (22, 24) for engaging the 25 free end
of the other part (24, 22) includes an undercut groove (34, 35), and
t he free endwefeshsfed; ot her part defines a tongue (37, pOfrcBSemidsmcat e
In the groove (34, 35). 15. The connector assenbly of claim 14,
wherein at | east one of said portions defines a back angle to engage
with a WD 96/ 37681 , 2/3

PCT/ GB96/ 01250 . 10 “lip (39) on
the end of the other part. 16. The connector assenbly of claim 15,

wherein the free rtion (28) is provided with alip

-1

(39) and is arran rdl -torﬁlldw tha parts to 5
be.af least partially bi nglfi n. 171l The connector
as__senbly of claim 16, ' ' /c\:o
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deflection is acconmodated by providing a |iving hinge (38) on the
mal e portion (28). 18. The connector assenbly of any of the
precedi ng clains 10 wherein the parts (22, 24) are fornmed integrally
with the respective tubing | engths (10). - 19. The connect or
assenbly of awpeaB7éstains 1 to 17, | wherein the parts péPcBSia2ser €
adapted to be welded to the respective tubing | engths (10). 15
20. The connector assenbly of any of the preceding clains wherein
external shoul ders are provided on one or 8/3h parts (22, 24) to
facilitate handling of the assenbly (20) and the connected tubing
(10). 21. The connector assenbly of claim?20, wherein the 20
shoul ders are provided at nodes of the parts (22, 24). 22. A

met hod of locating | engths of slotted tubing (10) connected with the
connactor assenbly (20) of any of the preceding clains in a bore,
including the step of radially expandi ng the | engths of tubing (10)
and said first and 25 °~ second parts (22, 24) to forma | ength of
expaided t ubi ng of substantially constant internal dianeter.

23. A nethod of connecting expandabl e slotted tubing, the met hod
conpri si ng: . providing first and second | engths of slotted

t ubi ng
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(22,

free end of the first part defining a male portion (28) and 5
end of "'the second part defining a correspondi ng femal e EIPRN

and

C%“@ said ARG cRATRloBRPoRckaBok 28, 30) CQkS
connect the firs second tubi ng | okmptideal Byrepg)

_ . ~ PCT/ GB96/01C2ﬁ bIC - |
(10); providing tubular slotted first an econd parts
24) on the ends of the respective tubing |engths (10), the RTMP
he fre®Y
n (30);
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(57) Abstract

A connector assembly (20) for connecting expandable slotted tubing (EST) (10) comprises tubular first and second parts (22, 24) for
mounting on the ends of respective lengths of slotted tubing. The parts (22, 24) are themselves slotted (26). The free end of the first part
defines a male portion (28) and the free end of the sscond part defining a female portion (30), the free ends of the parts being adapted to
engage with one another and to permit expansion of the coupled parts in a corresponding manner to the tubing (10).




