WO 2010/ 150027PCT/ GB2010/ 051058 1 COUPLI NG ASSEMBLY  The present invention
relates to a coupling assenbly and in particul ar, although not exclusively,
to a coupwongioase@mbl y for use in connecting fluid passagessB2o10msiosand gas
pi pe 5lines. When extracting oil and gas fromwell heads beneath the sea,
it is necessary to couple two fluid paSSﬂges t oget her. WD 2007/017677

di scl oses a particularly suitable coupling assenbly and the contents

t hereof are hereby incorporated by reference. The known coupling 10
conprises a mal e nenber and feﬁlcﬁJ%MrASSE\UBd@Te nmenber includes a probe
that is inserted into a socket of the fermal e nmenber. The probe and socket
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mated the thraugh bores are aligned to provide a fluid conduit through the
coupling. 1 uid is maintained within the fluid conduit due to sealing
rings that are provided either side of the intersection of the two through
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force, the 25 in s designed fracture on either side of the
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simlar pri nC|p of requiring a shear fracture to occ on each side of
the probe. 30Whilst the coupling assenbly disclosed in WO 2007/ 017677
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movement is observed as the male member and female member pull apart and relax. When
the force urging the male and female members apart exceeds a predetermined force, the
25  shear pin is designed to fracture on either side of the probe and allow decoupling. This force
is determined as the break out strength of the coupling and is designed to avoid damaging
equipment or pipelines. Other break out mechanisms are also disclosed operating a similar

principle of requiring a shear fracture to occur on each side of the probe.

30  Whilst the coupling assembly disclosed in WO 2007/017677 provides a suitable releasable
coupling assembly, it has been found that during break out of the coupling assembly false
activations may occur, the probe may jam within the socket when withdrawing and the setting
of the breakout strength may be imprecise. For instance, if more than one shear component is
provided, it is natural for one to shear at a lower force than the other. This causes the weakest

35  component to shear first which transfers the load to a neighbouring component. Thus the
components tend to fail in a “zip like manner”. This so called false activation makes it hard to
design the coupling assembly to breakout at a precise force. Furthermore, because a part of

the probe is released before another part, the withdrawal of the probe from the socket may be



35 conponent to shear first which transfers the |oad to a nei ghbouring
conponent. Thus the conponents tend to fail in a "zip |like manner". This so
cal | ed f aveeonetsiozati on nmakes it hard to design the coupkirgBasssmssy to
breakout at a precise force. Furthernore, because a part of the probe is
rel eased before another part, the withdrawal of the probe fromthe socket
may be WO 2010/ 150027PCT/ GB2010/ 051058 caused to becone angled to the
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t he descrlpﬁlon ccor exe t here
is prOV|deddWW©®UbWBW@ assenbly having a first nenber and a second nenber.
The first nmenber is able to be coupled to the second menber 15 by relative
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sufficient beRshdchitsCodltR ddsafhib Ghitih@idwgnsi on conponent. Thus the
t ensi on conponent i s designed to fracture in to two parts along a single

fracture. 20 Suitably the tension conponent ties the two parts together.
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t he tensionfg@iponent may be pre-stressed by applying a tension to the

t ensi on,conponent. The tension may be applied by noving a stop to act to
shorten“the Il ength of the tension 30conponent between the two parts. In the
exenpl ary efBbitlyrientessicrhe@ntpemsit ties the twparags togetber. Suitably the tension component is

arranged to extend between the two parts along a substantially linear path. The tension
component may include a fracture zone. Here the fracture zone is designed to fracture at a
predetermined tensile force. Thus the tension component fractures into two parts once a
25 fracture line extends through the tension component at an angle to the elongate axis. Once
the tension component is fractured in to two parts, the tension component can no longer carry
the axial tension load. The tension component may preferably be pre-stressed. For instance
the tension component may be pre-stressed by applying a tension to the tension component.
The tension may be applied by moving a stop to act to shorten the length of the tension
30  component between the two parts. In the exemplary embodiments the tension component is

arranged to be parallel to a coupling axis of the first and second parts.

In one exemplary embodiment, the coupling assembly comprises a male member and female
member. The male member comprises a probe and the female member comprises a socket.
35 The male member has a fluid passageway that has an exit on a circumferential face of the
probe. The female member has a fluid passageway that has an exit on a circumferential face
of the socket. The coupling assembly is coupled by inserting the probe into the socket. The
tension component ties the probe to the socket. Preferably the tension component is

coincident with the coupling axis of the probe and socket. Preferably, the male member



arranged to be parallel to a coupling axis of the first and second parts.
In one exenpl ary enbodi nent, the coupling assenbly conprises a nmale nenber
and f emalwormerinsoo27The nmal e nenber conprises a probe andctles2benmshessmenber
conprises a socket. 35 The male nenber has a fluid passageway that has an
exit on a circunferential face of the prgbe. The femal e nenber has a fluid
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30  be carried by a single tension component.

Preferably the method comprises pre-stressing the tension component. The method may
comprise applying a tensile force to the first and second member and causing the tension
component to fracture, further tension causing the first and second parts to decouple.

35
Optionally the method may comprise causing a shut of valve slidably mounted to a first male
part to be releasably coupled to a second female part. The method may comprise causing the
shut of valve to be released when the shut of valve is in a closed position. Further optionally,

the method may comprise causing a shut of valve of a first male member to releasably couple



35 Optionally the method nmay conprise causing a shut of valve slidably
nmounted to a first male part to be releasably coupled to a second fenal e
part. Thewoebiwdoszay conpri se causing the shut of val veprtw/dBorealsessed when
the shut of valve is in a closed position. Further optionally, the nmethod
may conprise causing a shut of val ve of first male nenber to rel easably
couple WD 2010/ 150027PCT/ GB2010/ 051058 to a shut of valve of a second
mal e menber. Here the nethod conprises causing the two shut of valves to be
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slidably nou ereon. val ve may I nc e neans to lock to
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Here the coupling assenbly includes a cage that, when coupled, restricts
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ot her than theeadgen theghefi offasalvie ot in the closed position. The bolts may be released from

locking engagement by aligning a cavity formed in a part that is fixed in relation to the probe.
20

Optionally the coupling assembly may comprise two male members each having a shut off

valve slidably mounted thereon. Each shut off valve may include means to lock to the other

shut off valve when the shut off valve is in an open position. Here the coupling assembly

includes a cage that, when coupled, restricts the movement of the two members, except in the
25  direction of the coupling axis. Thus the cage carries the separation forces generated in a

direction other than the coupling direction.
For a better understanding of the invention, and to show how embodiments of the same may
be carried into effect, reference will now be made, by way of example, to the accompanying

30  diagrammatic drawings in which:

Figure 1 is a cross-sectional view through a coupling assembly according to a first embodiment

in a mated position;

35  Figure 2 to 4 show cross-sectional views of the coupling assembly at various positions during

decoupling;

Figure 5 is a perspective sectional view of Figure 4;



For a better understanding of the invention, and to show how enbodi nents of
the sanme may be carried into effect, reference will now be nade, by way of
exanpl e, wo 20tveise2conpanyi ng 30di agrammati ¢ drawi ngs i npemigBro10Risgesse 1 i s
a cross-sectional view through a coupling assenbly according to a first
enbodi ment in a mated position; 35Figure_2 to 4 show cross-sectional views
of the coupling assenbly at vari ous p03|?| ons dur| ng decoupling; Figure 5
is a perspective sectional view of Figure 4;

2010/ 150027 PEYEERIPIE/ DT 2EBHCERY ol gm@:gg t‘?o%’p'éi‘gc"‘isé%’gb'% BETYIalP & pespnd

t hrough a cempddiment asseatbd positioaor di ng to a second enbodi nent in a nated
posi tion; Figure 7 shows a cross-sectional view of a male nenber of
the second coupl i ng assenbly 5enbodi nent; Figure 8 shows a partial
cross-sect i bigale &/ FhEWs 6F cressgeliond vigy giud gnalp mefgber pf dRovwepEr yriEgiapeeiews of
an assenbl yembodimentmal e nmenbers; Figure 11 shows a partial cross-sectional
perspective view of the second coupl i ng assenbly enbodi nent; Figure 12
shows a perspective view of Figure 11; Figures 13-17 show a series of views
depi cti ng t higugdchaws # ngtialicroshreectenabyielv efdigpiré Aig assenbl y enbodi nent ;

Figure 9 and 10 show perspective views of an assembly of two male members;

10
Figure 11 shows a partial cross-sectional perspective view of the second coupling assembly
embodiment;
Figure 12 shows a perspective view of Figure 11;

15

Figures 13-17 show a series of views depicting the decoupling of the second coupling

assembly embodiment;

Figure 18 shows alternative cross-sections through a probe of a male member for use with the

20  second coupling assembly embodiment;

Figure 19 shows a coupling assembly according to a third embodiment;

Figure 20 shows a perspective, cross-sectional view of a coupling assembly according to a

25 third embodiment in a broken position;

Figure 21 is a perspective, cross-sectional view of the coupling assembly of Figure 20 in a

initial, joined position; and

30  Figures 22-26 show perspective, cross-sectional views of the coupling assembly shown in

Figures 20 and 21 in various stages of breaking apart and decoupling.

Figure 1 shows a first embodiment of a coupling assembly 100. Here the coupling assembly
100 is shown in a mated position. The coupling assembly comprises a male member 110
35 having a probe 112 and a through bore 114 that extends from a distal end 116 to a
circumferential face of the probe 112. The coupling assembly 100 further comprises a female
member 120 having a socket 122. When the coupling assembly 100 is mated the through
bores are aligned to provide a fluid conduit. Fluid is retained within the fluid conduit by seals.

Here the seals are shown as a pair of double annular sealing rings 130 located between the



Figure 18 shows alternative cross-sections through a probe of a nal e nenber
for use with the 20second coupling assenbly enbodi nent; Figure 19 shows a
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perspective, cross-sectional view of a coupling assenbly according to a
25third enbodi ment in a broken position; _ Figure 21 is a perspective,
cross-sectional view of the coupling ass&nbl y of Figure 20 in a initial,
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seals 130 are arranged t bal anced are s here as bei ng
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component.

Advantageously, because the tension component 140 is a single piece, the break out force
20 can be set easily and exactly by controlling a fracture zone 142 formed in the tension
component 140. Moreover, because the probe and socket are released upon the failure of

one component, there is a reduced likelihood of the probe becoming jammed in the socket.

Preferably the tension component 140 is pre-stressed. For instance, the tension component
25 140 is shown in Figure 1 as a rod or bar that is fixed to a tip 118 of the probe. When the
coupling assembly is mated, the tension component 140 extends through an aperture formed
in the base 128 of the socket. A stop such as a nut 144 is fixed to a threaded end of the
tension component. Thus the nut 124 stops the tension component from moving relative to the
socket thereby requiring the tension component to fracture in order to decouple the assembly.
30 Obviously, should the need arise, the nut can be removed manually in order to decouple the
assembly without destroying the tension component. The tension component 140 is pre-
stressed by tightening the nut. Thus a tension is applied to the tension component such that
the male and female parts are locked together. No movement therefore occurs in contrast to
the situation when shear pins are used. Furthermore, by applying different pre-stressed forces
35 in the tension component, for instance by tightening the nut different amounts the break out
force can be easily adapted. Consequently if the coupling 100 is placed in deep water, the

amount of pre-stress applied to the tension component can be set accordingly.
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In use, the male and femal e coupling nenbers are coupled by inserting the
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coupling assenb X torsjonal stiffpess
to the coupling assembly is applied deliberately. For mstance, in situations such as where an

35 iceberg’'s movement is anticipated to affect the pipeline, the pipeline can be drained and the
coupling assembly broken to avoid damage to the pipeline and other delicate components. In
contrast, when the pipeline is affected by an unforeseeable event such as an underwater
mudslide, it is preferable for the coupling assembly to be broken whilst fluid remains within the

pipeline and with limited contamination of the fluid to the surrounding environment.



The coupling assenbly 100 is particularly suited to situations where the
breakout force applied to the coupling assenbly is applied deliberately.

For i nst amoepio/iso®rt uati ons such as where an 35 i ceber gcs/gmummENissi s
anticipated to affect the pipeline, the pipeline can be drained and the
coupling assenbly broken to avoid danage.to the pipeline and other delicate
conponents. In contrast, when the pipel ifie is affected by an unforeseeabl e
event such as an underwater nudslide, it is preferable for the coupling
assenbly to be broken whilst fluid remains within the pipeline and with
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provided"with a distal end 213 and a probe end 214. Here the two ends are
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extends at an angle to the axis of the probe in order to terminate on a circumferential face of

30  the probe. It will be appreciated from the description that follows that the exact path of the fluid

passageway is not particularly important, as long as it terminates on the circumferential face.

Each coupling member 210a, 210b includes a shut off valve 212. The shut off valve
comprises a component having a socket 222 for receiving the probe 214 of the male member.
35  The socket 222 is suitably shown as a cylindrical bore. The shut off valve 212 includes an exit
aperture 224 that forms a fluid passageway between a circumferential face of the socket 222
and an outer surface of the shut off valve 212. The shut off valve 212 is assembled to the
male member 210 in a slidable manner. The male member includes stops for restricting the

movement of the shut off valve. Suitably the annular flange 215 may form the stop to one side



conprises a conponent having a socket 222 for receiving the probe 214 of
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bei ng generally L-shaped in cross section. Wen the cage parts are

separat e, thea/ are IJor evented fraom bein _ o
In order to prevent the two parts from moving apart relative to a direction other than parallel to

35 the probe’s axis, a retainer is assembled to the two members. The retainer is shown in Figure
10 as a cage 260. The cage 270 is shown in Figure 10 as two parts 271, 272 but the two parts
may equally be integrally formed. Each part of the cage 271, 272 clamps either side of the two
male members 210 together. Each cage part 271, 272 carries the load by being generally L-

shaped in cross section. When the cage parts are separate, they are prevented from being
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assenbly by including an overhang. Thus the nmale nenbers 210 include a neck
that is twornsristdzan an area towards the edge. ConsequerChyGB2bivwsios cage
parts can be slid into position. In order to reduce the chance of the cage
parts becom ng jammed as they slide it rrgy be preferable to include a taper
on the parts such that 5they have a medd af fect. Each nmal e nenber
conprises a rel easabl e | ocki ng means that rel easably | ocks the shut off
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the aperture of one of the shut off valves. Suitably, the apertures can be
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Because he val ves are_in an 9% ition 80 | ck t he
Do st of 1wt i st et e HoRtlat 254 BE Trorineteln Tt Ydi @t o ¢ he
two nmal e nenbmb@; the probes 211 are urged to withdraw fromthe sockets
222. Figure 14 shows the coupling assenbly 200 where one of the nale

nmenbers has been cl osed. Here the (‘[;robe 211 has 35 been withdrawn fromthe
socket 222 S8EPPWHATIAURe1% Misttenyan sPaPeRens 440 1§ £aURigslia PN BIoRE ViFed tar #e- pr obe
211 to cl os&hd badlaf 242 isl hpla $sagemayrobd 6 Tas tnsidn torsyaett2re i2ddpletHenby ether as

shown i pgFi %H)B&‘ vi?ﬁ e @b PQﬂégﬁst l@hc?%s%ﬁb%@Qh@‘%%ggh @érﬁ&nlé‘ﬁttzﬂot cnGb @SRy shut

off valve 212 are ree 0 nove out e aperture er shut off
val ve due t8&Y @%s%u[e&ﬁﬁ-@ﬁe ofthetnags @é}@p({s;yth@ggh a hole in the other Thus the tension

component can be pre-stressed as previously described.

Figure 13 shows the coupling assembly 200 in a coupled position, wherein the tension
30  component 240 has just fractured due to a tensile force being applied to pull the male
members apart. Because the shut off valves are in an open position, the bolts 280 lock the two
shut off valves 212 together. Thus as further tension is applied to the two male members, the
probes 211 are urged to withdraw from the sockets 222. Figure 14 shows the coupling
assembly 200 where one of the male members has been closed. Here the probe 211 has
35  been withdrawn from the socket 222 such that the shut off valve 212 has moved relative to the
probe 211 to close the fluid passageway 216 and exit aperture 224. However, as shown in
Figure 15, although the bolts 280 associated with the closed shut off valve 212 are free to

move out of the aperture in the other shut off valve due to the alignment of the cavity 282,
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still in the open position, the two shut off valves remain | ocked together.
Furt her twopomnsbdzer ef ore causes the ot her probe 211 toprb®/gB20twsas from
its respective 5 socket 222. As shown in Figure 16, once both shut off

val ves 212 are in the closed position, a] the bolts are able to nove away
fromthe aperture in the other shut off Zal ve. Moverment of the bolts is

ai ded by the bolts being rounded such that a shear force created as the two
shut of f vaP%@yss thg othgr fievave12at isdll indheeRen Petitinar the Hraeeut efheivss renaingo
out of the otkertoghper.t ure. Because the stops 225 abut the ends of the shut
of f valves 212 to prevent further novenent 10 relative to the probe 211,
further tension causes the two shut off valves to slide relative to each
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strai ght pr péarslaad b2 ek partialybateéheti to orgl pag of Willidebppiidetgenays 216 bei ng angl ed
across the normal to the probe's axis is that the stresses carried by the
cage to stop the two shut off valves being forced apart becones greater.
Consequént | {Fonseaugpty tinse ipereuddesra/coupling GssAnve2040a catpreak ouf a8 iprgiyes fpieq t
t hat ext endaetgmmﬁsdeiyahe/cr@rrmmetudsfwohmwdswt:orﬁ;:fohemabwesworé&eﬁ Iﬂ@vwbcbu”pmh‘g gure
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is forned m?e ra cage E €nbodiment s "descr | ereln are
able to be d@iﬁoefﬁﬁw non- destructl vely by reI easi ng the tension conponent
and decoupling the coupling menbers so that t hey can be recoupled at

th t h HO
S o a2bar Elout i oGl o opRe el FRERERr Pef St ngoics i Heaihod 1o
break i n anakmsatige iy paesadenay Cbrélavnatr@s t®5 mam bepensepi figiraa @b ewintphisastg fividr

i nstance, SSé(s%éééMytz% ALY 5@@” MRl rbdlRe thd duét§rb§rllc%% RRSRILAR. [BgRE 9¥d de
t he couplin efs in a mated position and with the tension conponent

al r eady secg?qv‘ﬁ@fl“ﬁ’é’aé??ﬁf)‘i"?yr?d(sthﬁﬂ@ﬁ?\é?bStaW?éyf)tfaﬂﬂ@t P& can then be connected

by the coupling in situ by attaching pipes to the respective ends of the

coupl i ng9s TW d?a\/% SQ%uéAbefltﬁoeHai;Egg{%mﬁmw :gr% egeacparsg Sr%r%alstgqheuﬂ'gggs

manuf acturi ng condi tions cou esli to remain in WO
2010/ 150027 pésjsdipss thegtiessen 58MigR by the cage to stop the two shut of'f valves being forced apart

becomes greater. Consequently, it may be necessary to form the cage out of a single part that
extends completely around the two shut off valves. As shown in Figure 1, in this instance, it
may be that the shut off valve on one male member is formed integrally to the cage.
30
The embodiments described herein are able to be decoupled non-destructively by releasing
the tension component and decoupling the coupling members so that they can be recoupled at
another time, this also allows the coupling to be coupled in situ. However, since a particular
use of the couplings is in creating a “fuse” designed to break in an emergency without leaving
35 an open pipe and without, for instance, severing through the pipe line, it is also possible to
provide the coupling members in a mated position and with the tension component already
securing the coupling together. The pipe line can then be connected by the coupling in situ by
attaching pipes to the respective ends of the coupling. This allows the tension component to

be precisely set under manufacturing conditions. Here the coupling is designed to remain in



pl ace until broken in the event of an emergency. Once broken, the pipes are
automatically shut off to prevent catastrophic oil |eakage to the

envi r onmewd.2olinso@rTpes can then be drai ned and t he brokeoTaBpioosgspart s
removed and repl aced. 5A further exenplary enbodi nent is now described with
reference to Figures 20 to 26. Figure 20 _shows a coupling 300 conprising a
first and second menber. The first member 310 is coupled to the second
menber 320 by rel ative novenent along a coupling direction. A tensile
conponent 38%0? untibbrekendaide £t B AR S e 4780 pi“%% brafra. be PBRYREHBERLCAlREN mat ed
in 10 or debff taoprevesi Gltastdephtoodiipdakage to Theeeriviesrtiedtl Therppes e thes badginad bed
conponent a t ation forces between the first and
second nenb@(rasb%kl—@ ﬁﬁe&{tgﬂiﬁ%o%é%%ﬁ%@%%ﬁt is arranged, when coupled, along
the coupling direction. Wailst the third enbodi ment will now be descri bed
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even with an alternative breakout neans (such as a pinned connection), the
third enbodi nent provides an inproved coupling since fluid passageways
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t hough, is that the fluid passageway exits on a 25 circunf erentl al face of
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20, thel®irwil berfpatecipted sthf't‘iwﬁVei”nWFM@”c?'@éf@HVepééeiam%Hﬂeqqér(éuqhhés Fassagfeway' s
exit on t hec@inéaum‘ ereeird ahbémaﬂipﬁommnamgdoyeosewpa@ chetftmej pdreajevaysl 4.

Means to pr wi t hdr.awal i 2 fr sheath 314
i's provi ded%\{l-%h]e fIPSt }an sec%nd membsersa%regvtorln c?@ s%htr%eagjf? Sp ell’(sat es 30
V\nthaprotrusmnfromthe sheath. It WI|| be apprematedthat in the
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pi ston i s b&k@nibeduidrestagevaf sreibstantiabiyt stelighti beipgor sopenlially drodarebores that
provi ded betyeeR fdie thd Shsd ARd The fI§|Be@JsgbgeW9%’\e%ﬁfdes %ﬁpQW@bctﬁ%aﬁ h&e

requi renents of the given 35situation be arran
i 11 er ent | y PRSGHR P EN S0 HE 1o B 6 BRPIGN o "M h B ERER D FiSsheat h
314 of the tomsHdct nesiper Whatl igdiepoant ithaligheisdthahdiie fluid| padegeaap@xies whtdi n
whi ch t Qg MU%%Q(UAI&Q%%%%%Q@/ é’e@?soaﬁg provided at either side of the passageway’s
exit on the circumferential face in order to seal to the sheath 314. In Figure 20, the first
member is shown in the closed position. Here the passageway’s exit on the circumferential
face is completely sealed by the sheath 314. Means to prevent further withdrawal of the piston
312 from the sheath 314 is provided. Here is it shown as an elongate member that cooperates
30  with a protrusion from the sheath. It will be appreciated that in the closed position, fluid is
prevented from escaping the passageway. Moreover because both of the seals either side of
the passageway’s exit on the circumferential face are attached to one of the sheath or the
piston, the piston is balanced and therefore no net closing or opening force is provided
between the piston and the sheath. However, dependant on the requirements of the given
35 situation, the seals may be arranged differently in order to provide a net closing or opening

force.

The sheath 314 of the first member includes a first end that includes a bore within which the

piston is movably mounted. Suitably it is this bore that closes the piston. An opposed end of



14 the first nmenber includes a socket for receiving the second nenber.
Suitably, the second nenber is inserted into the socket al ong the sane
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one of the E%%én?ﬁ%t%ad%‘d%%c% swfasoﬂﬂﬁ‘erdrﬁibnh{j‘ﬁo@mbe or sheath in order

to provide a net closing or opening force. eeve is slidable along the
probe réPative to the longitudinal direction. In an open position the
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prevent fur pleited. N$1$ sl hown Ak Digtrusiting adal an doljatd abmestd TOF dab&igeW) in the
2010/ 150027?(3%—5{1(538291%9/0%§%Qr5n any %ath It is shown as being particularly preferable to comprise a
straight bore, that is aligned to the probe’s axis and an elbow to cause the passageway to exit

30 on the circumferential face.

The probe is sized so as to fit within the socket by relative movement of the first and second
members in the coupling direction. Preferably, the seals that close the aperture on the
circumferential face of the probe are carried on the probe so that as well as sealing against the
35 sleeve, they also seal against the socket. Thus when the probe is fully inserted into the
socket, the socket and probe are sealed such that a sealed passageway is formed between
the passageway of the probe and the passageway in the middle section of the sheath of the

first member. Again, stops 318 prevent further insertion. Also, suitably a distal end of the



probe includes corresponding slots or notches to receive the stops 318 to
provi de torsional stiffness. Wien the probe is inserted into the socket,

t he sl eewsoizs108is8@d so as to abut the socket. It will Pctrlesefumseosbe
appreci ated that inserting the probe into the socket causes the sleeve to
nove towards the open position. The couq ng assenbly includes neans to

| ock the sleeve to the socket. The means°to | ock the two parts
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35  order to operate. Furthermore, the tension component 338 can be pre-stressed by tightening
the control member different amounts. Thus the pretension can be set precisely and

repeatedly based on the number of turns.



10 al so noved into conmmunication with the fluid passageway in the sheath of
the first nmenber and a fluid passageway created between the two nenbers.
The meanswpaolmoehorhe sl eeve to the socket is applied. Poe/dBansidsess
conponent is then also applied. Here the tensile conponent connects to both
ends of the probe of the second nenber a,]r%d pi ston of the first nenber. The
tensil e conponent is arranged al ong the TPongi tudinal axis of the relative
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15 WO 2010/ dsof(ghze7p| (ETr4 t%Br’r?ove /eOpS|s on to the closed position. Because of abutment between the
sheath and piston, further decoupling force on the pipe attached to the first member causes
the probe and sheath to move as one. In tandem, as the seal allows fluid into the area
housing the tensile component, the pressure differential acts on the probe in order to decouple
35 the probe from the socket. Since the sleeve is locked to the socket, decoupling force applied
to the pipes acts to withdraw the probe from the socket. When moved far enough, the sleeve
has closed the piston, and the means locking the sleeve and socket therefore automatically

releases and the first and second members are therefore decoupled.



18 Clains 1. A coupling assenbly conprising: a first nmenber; 5a second
menber that is able to be coupled to the first nenber by relative novenent
al ong a ocwopbiomgoarr ection; and a neans to resi st pCcrrcB8®/058058€ensi | e
conponent in the coupling direction of a de-coupling force; wherein

the neans to resist de-coupling is a te gi on conponent that is arranged to
carry the 10tensile conmponent. 2. The upling assenbly of claiml wherein
t he tension conmponent is elongate and is arranged so that an axis of the

el ongat e tef?é‘F%ﬂ“"&%ﬁ%hé??ttWP?'pﬁéP%ﬂ P Araingd ChWIE Rl PRfyOlRdraBtitiass. the grst 3

The coupl i ngndassend hmgmoérs oF therbrdkeo rcodplindg) essemblytrb@oved M®imOthe @odgpaftBE pipes

includes a LrAgLLY &, oE@Q(?couE,]}% rﬁér%ér'éﬁé‘ché@”éor%%b tl;ﬁ%né“fﬂ&%n&gé&g?*‘th% $h a

fracture is eng| neer e agate once a t'erm ne nsi rce has
been recor de@vidgha cqping ‘Fanﬁj 'a%oé@ﬁ%?%/'”h’sp'l?ﬁ ijernet other fwsylrasseiseien Atescl ai m
i ncl udi ng atraeanrsidéo aﬁl@{o)*haac torAgbUt erurfoﬁcsrcehduw éhﬁede&snsuhw fREYTPO RREYedELf OF €
ESI .T_ﬁet Eguggmpéltﬁeqm%rsﬁﬂees a% rt. ﬂws crqlaal eﬁwe %chrige ttetc.l[ed ¥r Iog%ecv% LEtQI?ent
conponent | geddtgsevepirdual uolpselmes W@m apsis the ahrsrof smdmws raa%gl@w,s eg¢ape otBih| ed,
to extend tmd)tuggma,gp@g;erture in the second nenber, wherein the neans to
apply a tensile force conprises a stop that co- operates with the tension
conponent on an opposite side of the aperture to that of the connection to
the fird® mativegh prefesed empodiert(pkefdic meseni intentidrehave heéroshowo apddrsaitibed ntl

aperture touappl é{pp‘;é&%teﬁedglsth% sk;ﬁg’d |n6the -gthzﬁQHQ’!g'eQ%a?%%%eywﬁ%thJe@érﬂﬁéj in
any precedi ng claimwherein one er conprises a male nenber and the

ot her menbefPRIpTPRER the “F‘@H‘i';ﬂ”é‘sﬁﬁ?ﬂ?@r'” thé H8Mfal e menber having a probe and
a fluid passageway that has an exit on a circunferential face of the probe,
the femal e nenber having a socket and a fluid passageway that has an exit

on a
15



35 circunferential face of the socket, the coupling assenbly being coupl ed
by inserting the probe into the socket such that the exit to each
passagewayoi2810/130627ui d commruni cati on, the tension conporemGHeiong1@s8r anged
to tie the probe to the socket such that the tension conmponent is
coincident wwth an axis of the probe ancjI socket. WO

2010/ 150027PCT/ GB2010/ 051058 19 7. The @oupl ing assenbly of claim®6
wherein the %Hgbe i ncl udes a shoul der and the socket includes a hip , the
probe and s&BE therefore incl udi ng a portion having reduced
cross-sectional area in relation to the cross-sectional area of the probe
and socket at a, 'cﬁ&p‘%ﬁ%gﬁe%l tcglﬁprfsﬁw pective exit aperture, wherein: 5a first
seal i ng nmeans sea be 10 tHe socket to one side of the exit
aperture on theaﬁ'isbfbémber a second sealing neans seals the probe to the
socket t®& the ohRetonsintbenbef thiiie aBiitd bé p&UpledIte tHerirdt ieenibepbeiclacimaventtint d
seal i ng means saezcaos“rat Ir[e)anro'g1 aof the reduced cross-sectional area of the
probe to a Y 7 &alie egod Cross- sectl onal area of the socket such that the
probe is suppor @ewang ohesisttingses adknsile ¢gpmpanert éxibe couptingsdigbtionwha decouptigg one
of the fi rstor&rwﬁ@g,gnd seals are in sealing contact with the socket 8.
The coupling as as cl |rred n any, of clains 5 wherejn flrst
ronber 15 SonpPPIBeans et HERHERIE AR R e b oetaerd (5 g
passagety Ieavilerigmaonegkit on a circunferential face of the probe and a shut
of f val ve having an aperture, the shut off valve being novable relative to
the probe and betmeen an open position in which the exit aperture on the
probe is in?flulltf EVRIRIMFSITPH AT G 1 tvhereiias defsien; CﬁmP‘Pf?”%ﬁlPﬂO”S?tF 4I%e and
a cl osed posirdrigeth sahiaateam akibeof abé kloagmes ttensen otonipheens it paafidl tv ahes eoupting| osed
by the probg;.ptierein 20 the coupling assenmbly includes a first |ocking
means that IS arranged in use to lock the shut off valve of the first
nenber 9 the opposed second nenber when the shut off valve is not in the
cl osed posi Bi 0NThe Qoupkfte ass@bhplyi cng:msseablzwr@feucltw l@hﬁoﬁl\b@ﬁ;ﬁjngnttlh@u&e@nd

menber conp rac%&rg z%nﬁke fr@é&renz?)ﬁg %lnéﬁ arbd] raLFg%Swt?cl“Pr cf)r%?tHre is enﬁlngered to

passageway hav erenti fHCe e and a shut
of f val ve ha@iomtea@ﬂcas@rﬂﬁt@mmp%tenslhd@rcahas hegh (asofded-ng m)vabl e relative to
t he probe and between an open position in which the exit aperture on t he

probe i qudco ni cation V\ntht e aperture .in e shut off | ve and
D e osed® podi t1 5 (RBPE S THY By by PEHI T iR A eRr Vol 21 oeed
by the probgpsilstferceitn tr@0orcauponery badsewdiigythe wolnlide sssemblydoedier brieng
means that L es@ifcanaRM cbpstrht to | ock

5. The coupling assembly as claimed in claim 4, wherein the tension component is fixed

25 fast to the first member and arranged, once coupled, to extend through an aperture in the
second member, wherein the means to apply a tensile force comprises a stop that co-operates
with the tension component on an opposite side of the aperture to that of the connection to the
first member, the stop co-operating with the tension component and aperture to apply the
tension.

30
6. The coupling assembly as claimed in any preceding claim wherein one member
comprises a male member and the other member comprises a female member, the male
member having a probe and a fluid passageway that has an exit on a circumferential face of
the probe, the female member having a socket and a fluid passageway that has an exit on a

35  circumferential face of the socket, the coupling assembly being coupled by inserting the probe
into the socket such that the exit to each passageway is in fluid communication, the tension
component being arranged to tie the probe to the socket such that the tension component is

coincident with an axis of the probe and socket.



the shut off valve of the first nmenber to the opposed first nmenber when the
shut off valve is not in the closed position. 10. The coupling assenbly as
cl ai med iwoanw/wbo2¢l ains 8 or 9, wherein the | ocking neaos/GEbiviss@Eect i vel y
conprises at |east one bolt housed within the shut off valve, each bolt
bei ng noveable to a | ocking position by1%ngagenent between the bolt and a
part of the male nenber that is fixed in“relation to the probe. WO
2010/150027PCT/GBZOlO/051058 20 11. The coupling assenbly as clained in a

of claims 77to 10° GayBINSiassqRYyY ‘36@6‘]‘ Pw@efseé'éwr)?ﬁ 'Pﬂﬁqeﬁd‘éé‘o%{deéé@%th&ﬁac“e{/\hen
the first nioless & $ipcothplpecbet andt dvekes eledefore Meaidudiy 4 perticragavingsredudedny@abl e t o

prevent rel Qédtu?{r% QBXQ%%IOTQ %Q%ro§£§gcn5ﬂa r\égloYﬁle p%b"ételnﬁ%oé@t %_t;belo%ﬂigﬁ %Pd

menber exce I near novenen cou direction

coupl i ng as ﬁﬁ%@dUPe@Fﬁﬁﬁv@IM%ﬁ%Weln the cage conprises part of one of the
coupl i ng5snmenber s first sealing mdahs sddkethe Propé tdthe sseR@MdbNL sife of traieRit AdertiRenehd t he
cage is separgte to both coupling 10nmenbers. 14. A nethod of coupling a
first menbeP t6 a second menber to forma coupl i ng assenbly, the nethod
conpri si ng novi Ageednd sehingt meansiserls tke aroby éo the sonket dedenetheresifsed!, thasyt

causing a tg&§mgﬂygggpgae@hdof a de- coupllng force to be carried by a
tensile conpone

d I
ot hod conpr i o1 RYTSENYR sl Telsdr Pl Pt ES Rt sersr SR Rpapand PR e |
menber 0 onredusEicnrsd-saeivhd areal d tig @ckié sanhghattite pipbecis simportedeitien the gotkehsi on

conponent i §y & EADERAhR WS ahPorkcldflite fstio? BSdoRM s&ATRE kil cohf& inad | e
force in the de-coupling direction, the nmethod conprising causing applying

a tensile f8?%et 20sufficient to fracture the tension conmponent such that
the first and second parts can be decou pled. 17. The nethod according to

claim 15 orgcl aifm 1§, eés%@ms/ g c'i?a"r‘r%éboﬂc g Bl S1 &P g%‘ %81 t‘ﬂ%\fﬁjs?rrgﬁe%f)g#' ng a

coupllng assenbly as clai me
use in A&5coOPMRrises adedpiepbasthal 'ﬁF'P@d q ﬁroaﬁya ffid @P%?P@t%"’al heying @in exit on a

circumferential face of the probe and a shut off valve having an aperture, the shut off valve
being movable relative to the probe and between an open position in which the exit aperture
on the probe is in fluid communication with the aperture in the shut off valve and a closed
position wherein the exit aperture on the shut off valve is closed by the probe; wherein

20 the coupling assembly includes a first locking means that is arranged in use to lock the
shut off valve of the first member to the opposed second member when the shut off valve is

not in the closed position.

9. The coupling assembly of claim 8 wherein the second member comprises a male

25 member that includes a probe, a fluid passageway having an exit on a circumferential face of
the probe and a shut off valve having an aperture, the shut off valve being movable relative to
the probe and between an open position in which the exit aperture on the probe is in fluid
communication with the aperture in the shut off valve and a closed position wherein the exit
aperture on the shut off valve is closed by the probe; wherein

30 the coupling assembly includes a second locking means that is arranged in use to lock
the shut off valve of the first member to the opposed first member when the shut off valve is

not in the closed position.

10. The coupling assembly as claimed in any of claims 8 or 9, wherein the locking means
35 respectively comprises at least one bolt housed within the shut off valve, each bolt being
moveable to a locking position by engagement between the bolt and a part of the male

member that is fixed in relation to the probe.
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11.  The coupling assembly as claimed in any of claims 7 to 10 wherein the coupling
assembly includes a cage and, when the first member is coupled to the second member the
cage is arrangeable to prevent relative movement of the shut off valve relative to the opposed

member except linear movement in the coupling direction.

12. The coupling assembly of claim 11 wherein the cage comprises part of one of the

coupling members.

13. The coupling assembly of claim 11 wherein the cage is separate to both coupling

members.

14. A method of coupling a first member to a second member to form a coupling assembly,
the method comprising moving the first member relative to the second member, and causing a

tension component of a de-coupling force to be carried by a tensile component.

16. A method of de-coupling a coupling assembly, the method comprising applying a tensile
force to act to separate a first member from a second member along a decoupling direction
wherein a tension component is arranged in use to carry a tension component of the tensile
force in the de-coupling direction, the method comprising causing applying a tensile force
sufficient to fracture the tension component such that the first and second parts can be

decoupled.

17. The method according to claim 15 or claim 16 wherein the method comprises coupling

or de-coupling a coupling assembly as claimed in any of claims 1 to 13.

18. A member for use in a coupling assembly as claimed in any of claims 1 to 13.



