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WD 2007/ 017677PCT/ GB2006/ 002965 COUPLI NG ASSEMBLY FOR

FLU D LINES The present invention relates to a

coupling assenbly and in particular to a coupling

assenbly suitable for 5 releasably intercon

‘WP&WHmﬁégsages It is a conpon requirenent ?ﬁ?ﬁgﬁgmwmnmb

i ndustries to be able to quickly and rel easably

i nt erconnect two passages (e.g. pipes or hoses)

contai ni ng gjpis méhhrssmmwﬁdﬂ PLOD LINES be

transported, together wth their properties, my vary

wi dely, including gases such as-air wthin nmedical

oxygen masks and |iquids such as oil wthin undersea

drilling operations: The pressure of the qurd

pasel nordsensughntardiopugielageds 8 QHﬁ}l@gr Fspephly and

substantlal%ﬁa&he_égneaascgéﬁijﬁﬁzngggﬁﬂblgre$$dmeb1e fox
rund e © assenbly in the case of oxygen nasks to

hq@ne@@essgrentequomseeﬁlqge%k%#%@aﬁﬁﬁ93§rnes t he

anbi ent pressure in the case of oil pipelines. A

nunber of quick rel ease coupling arrangenents are

kR@wy 205 i Bordien ar:équmm:yt the mands gidUgtgigs to be able

passages are provi L es le.q.

ey e B e e
. RS ROVded)i eohhelﬁzomgn tfuiald.enfhe conpeiaf flulds to

mber conprising a socket a carre I8,
c@ﬁpltlﬁ@ﬁﬁmﬁi@rdfco RS 15Ty “é\lntg}a% ﬁjpog%%l\;ﬁg%lse iny ey
g&kehmﬁggglg%u%%g@g rREhens aay Wmthhermeﬂﬂcal Oxygen
prOV| d Wi th breakdut val ves s ch that ergg% Bl1ing

mmhékﬁmﬁedcéGQMﬂﬁ@rﬁ%ﬁ%rssaP@ ﬁ@&ﬂﬁ CP? e

are se %%Eoff eée@ggggefbgrghérﬂmhesgapsmgg Bﬂrough the

Fﬁﬁkve releasa coupl i ng arrangenentf co réﬁrn e as

a sagkeh s sty cay oAt ENo8r §EPSEpaF it €

forces whi ch act X e+l gsasfpi emahe the case of
|¢@F hehbePs° %grg.gghgﬁgegaratron fo?ce is

eﬂe,rgaaredmﬂsnestm tﬁamﬁ@réf ligpids at pressures many

20Q$&£}7?£32CE£%%%90 g832951g the case of oil pipelines.
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A number of quick release coupling arrangements are known
in the art whereby the ends of fluid passages are provided
with corresponding coupling members to facilitate the
joining of passages. This may be provided in the form of
a female coupling member comprising a socket and a
: cofrespondingl male coupling membexr comprising a probe
receivable in the socket. The coupling menbers may
further be provided with breakout valves such that when
‘the male and female coupling members are uncoupled the

ends are sealed off preventing fluid from escaping.

However, releasable coupling arrangements comprising a
socket and probe can create large separation forces, which
act to expel the male and female coupling members apart.

The separation force is generated due to the pressure of
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the fluid within the coupling assenbly exerting a
pressure upon the end portion of the male coupling
menber and is therefore a product of the pressure and
cross-sectional area of the probe at the point

_ where
WO 26608 %7t he socket. 5 Consequently, the sep&F&iGEappeo0296s

force quickly becomes |arge with high-pressure fluids
and | arge dianeters.. When the_separation force
becones greater than the fri cfional force retaini ng
the coupling parts together, it is neces'sar¥_to
i nder porade wahhaddine opadp i o TS Sbd Ha RFEAFL NG & pressure
retentign in 10 t gepreuentsithe w@URhiyNGrember and is
as%peorﬂalﬁlef r%ﬁ%uﬁ%ggg I|1ng.f Ib—clowevear, suc msghani cal

r etientdfonedeyi ppsduay bé regui pesturehrak grEsp-gectional
predet erm ned force. _appkied tao,t couplipngics th cket.
asEEbIY. FOF M §§3§n§% f%gire g)ioﬁ?lttopgier 15 refuelli ng >°

openaidgeestayt anker sigorsfiont riadce anfimdlpipeeeirs large

At the end of the pipeline renpte from.t t.anker th
aiwlctrhaflilqk%'pée&rsbl&&e,f%\% ch & (r)aorrplr‘-ilr s lhagn%ftee%%re fihen the

COu 3@ i BBNBBE ce Thecahe ST fdattear iharefubel fedckgonal force
fitted with a forward extendin ropbe, the end_of
whistipingags thke SXOPHAPE EBUHPI %agﬁgﬁ%ﬁé’r ¥ gy BepepgaTy to
Pravent, i -Canplidd taspanblryril oM pekhangcaparttention in
during turbul ence and with small_ changes in relatjve :
posidamocobrerensi FeeafPuPHY RSPy g§8’é‘nBP99H%5_&ng :

i ncorporate sone formof retention neans. However, in

an enmergency situation it is -essential 25 that the_ .
cauptaweg ,r ehehseschadéral peeeltdridesd crsr BeyY PR gequired
force.is _known,as the : :St.ren Thi:ssdesi red  the
briéoakglfteai(t r%ﬁ%%ﬁ rragy I%crae r e%g%nil\%?y Ig%%%om%r ed with

t hevstriengt haofetiiey mechanFeal deséanicen 300k evigeg—to-alr

used. tQ_qvercone the separati or, te _
t HeeTHA S LAEnb R S 7S £ Pui %al\?\nﬂ?%i FEeEaTt, pﬁ‘f %SPQ a fuel

‘assgilive .Congequend | yndt s tha péadlipet hwmote from the

; g’ctagigéeigo nﬁg%\./llagfeth Ibglﬁ 2% Cc? rnosgturea,i an%_ c:tho 8 5}!\;}’ T j.bJ &2 kt}% female
coupling member. The aircraft to be refuelled is fitted
with a forward éxteﬁding probe, the end of which forms the
male coupling member. Tn order to prevent the coupling
assembly from - pulling apart during turbulence and with
small. changes in wrelative position of the aircraft, the
coupling assémbly must incorporate some form of retention
means. However, in an emergency situation it is essential

that the coupling releases under a predetermined foxce.

This force is known as the breakout strength.

This desired breakout strength may be ‘relatively low
cbmpared; with the strength of the mechanical retention
" device used to overcome the separation force exerted upon
the male member by the fluid within the coupling assembly.
Conseguently, this can lead to the retention device being

constrained to only break or releass under & higher
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3 applied force than would ideally be desirable, due
to the design tolerances of the retention device. -
The nmechani sm used to counteract the separation force
of a 5 coupling assenbly can be separate fromthe
mechani sm used to provide the_breakout strength, in
order that the breakout strenath may be set

i ndependently. It is known too reduce the Separation
fovecesdi feiee 10hzoupbihg adsanbyi B8 By SdrP@rGirngtehe© the
assenbly such that i diti : : nteractin
tHeS sEparati ol Tor coefn ct?lgeat%e& oeglyglt%hne %Pﬁd]lﬁ " a force )
acting to resist separation is created by the fluid.
The coupling assenbly is arranged such that i

1

COMIRERATHFT MBIha© TRTHCE dport 15 SR EH H1U dforee of @
€ i P €SS egyalcaneat-atthe choshsaddnalsm used
zﬁ%ﬁgé%&qhe na éP%ouplinS ne%ger where it exits the
fiemalper ccoidd | ndgremre biverkoCbns Guenslcl . t héncotpfifhg Feat the

aid to be "pressure bal anced"., effectively resulting

i W B0 et TEBphraty of fsoe(lg;‘cceln ué %o&éthl\ﬁt:l i'nt er nal
fluid 20 pressures. Currently however, rel easabl e
coupling arrangenents include protrusions and_fluid

pat hsL ¥ hakn@reat’e® t Pt Ence iher® R AR YR i ngPTFT g Within
b - it | PSP 25 @notheserbty i Sudhsenat |

ré%mggggfgﬁﬁg 0 qg%aﬂﬁéﬁ%h é%%ﬁ%?ngs, mhi%h i% a oo
ragii treenttd N tdred oi tounlamsntisEion | Hakist fypapmgtion  force

T 1906 of e he BaR pobe 107 6 Gai i neret B Rgreration

) ! I mensi onl ng, _
Ofs I NSREGId NI B0 the fluid. The coupling assembly is

arranged such that it comprises an internal surface upon
which fluid exerts pressure of equal area to the cross
sectional area of the male coupling member where it exits
the female coupling member. Consequently the coupling is
said to be “pressure balanced”, effectively resulting in a

zero net separation force due to the internal fluid

pressures.

Currently however, releasable coupling arrangements
include protfusions and fluid paths that create turbulence
when transmitting fluid between one conduit dr pipe to -
énother. It is also not possible to ‘pig’ such couplings,
which is a requirement in the o¢il transmission Industry
and consists of moving a device through the inside of a
pipe line for the purpose of cleaning, dimensioning, or

inspecting.

Embodiments of the current inventicon attempt to overcome

at least one of the above or other disadvantage.
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4 According to one aspect of the present invention a
coupling assenbly for releasably interconnecting
fluid passages. conprises -male and

femal e. coupl i ngf renbers, which are mated in use by
inserting a probe of the nmale,menber 5 into a socket
of the femal e nenber, each coupling nmenber including

a first end arranged for connection to a fluid | )
passagh rend @ t sugE B e extlendiy REMTHe fiRgation @

end, -wher e hr-ayghs; he; FBLE-CAHPLENEy fluid
ﬁ%ﬁ%gfj%&tgﬁgg%ﬁgﬁaegﬁ%ihégﬁ%ggg£égd énd acr K o
qid=olear ennirali f@cendl: oind hterpr bbesowheref metieqrs, which

mated in use, the through-bores of each caouplin
TAbGIAEe Cbi HEFddHt R DG "% 1 PSEEFong (U nl © emoer

axis, andsbhe-prole and socket abebeel NGadentcal@nihd member
second | ongitudinal axis, which is inclined to the '
firrgltuceixics, a t hershr cugh-borag st obPdi Agrasrripg to a fluid

COndUl e SRR IR AN, e 0o parsaoes ANt Wikst end,

sealidih meanrs. tPreferalblord hefanghe ofiallrcl coaplong member

bet ween the first and second I@ngitudinaj

, axes is. .
sethadsts sPakiees. tH6 Prdier abty the é‘ngqjer%?mferentlal face
ineldnatiqn betyween. thehdx staead secesd, | ongi tudbngh-bores
axes Is between 10 and 30. Preferably the angle of _
io| iemati onobeflween thebEir sirandsieromtElongiloag nal Tirst-
xes i s pbetween 15 an . 2 referab '
il S ot 56 AP FOF A8 Soctia ShAT ard foals pap ident

second annul ar seal |

. TdiNthg Bhesseald Nhokd Ngsd eyl bexas r anigech i hs useci ndé to the
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either side of an intersection between the , s
thresighabsfes @Rl §BERBEN-PRESEe A5G FiTtys® ndy- W6t hEenduLE
be. @xdl nalpannulgp Sealing 1ings; .4 he piobes139a  peing
SUeh that no net separation force IS generated.
Ahdtermatd el yy tdien sead | gy rhagsomdyibdih bea i memans -
annul ar sealing rings within the socket, such that no

net 4a separation force is generated. However,

ps-ef erably thee f bhgt canmuliaic1sealdirg Magid@y the first and
conprise an internal annul ar seallnqulng W thin the o
sorkstd and orled teekigrd  2xes 1s betweéen 5 and  35°.

Preferably the angle of inclination between the first and
second longitudinal axes is between 10° and  30°.
Preferably the angle of inclination between the first and

second longitudinal axes is between 15° and 25°.

preferably the sealing means may comprise a first and
second annular sealing ring. The sealing rings may be
arranged in use to be either side of an intersection

between the through-bores and socket. The sealing rings

" may both be .external annular sealing rings on the probe,

such that no net separation force is generated.
Alternatively, the sealing rings may- both be internal

annular sealing rings within the socket, such that no net



W)2007/017677PCT1GB20061002965 5 annul ar sealing ring

may conprise an external annular sealing ring On the

probe, such that -fluid within the fluid conduit

exerts pressure on the internal surfaces to provide a

net force resisting separatiog of said mated 5

coupl i ng menmbers. I'n contrast -fo other coupling
arrangenents, rather than creating a separation force

or pressure bhal anced system fluid pressure within
CPRDtbtipt Phg TASSEbI Y PETAFFhRGed t 0OT0 ERer GINE LPLY the
assesbl YanRiovi di 8gaaingt forge hegi sthRgrsepar ahi OAnternal
of the nmale and fenal e coupling menbers. My contro
ofnnhbadi meadiiows Winhi nwikeliasddwbl §OCkhRlts aed fidrcesecond
(the-"pull out" strength) can be set at a desired

breakout strength, or set relatively low, with the

desired 15 breakout strength set by-an alternative
mechani sm Additionally the present invention

provides a single in-line fluid fl ow between the two

fluid passages, which enables the coupling to be

"pigged . 20 According to a further aspect of the

present invention, a nethod of releasably

i nterconnecting fluid passages conprises inserting a

probe of a male coupling nenber into a correspondi ng

socket of a fenmle coupling nenber, the 25 coupling

menbers being connected to the end of the fluid



passages and at the junction between the two fluid
passages, each , coupling nenber including a first end
arranged for connection to the fluid passage and a

- through bore eXtending fromthe first end,

Wee0HafEdd i n 30 use, the through-bores of eg@ﬁgsmmamnmﬁ
coupling nmenber are coincident along a first

| ongi tudinal axis and the probe and socket are.

coi nci dent al ong a second | ongitudinal WO

2007/ 017677PCT/ GB2006/ 002965 bor es OV|d|n a fluid 1
corduiuf aet seE-Rhe SERES A dcﬁ%%‘fa%e aEnde Ibal anniLar
bei EARL stantj abhy i@l ghnad i nshdie enpduididiy within the

sea |ng ans.” 5 The present invention includes an

© corfliundt icondoftt haehes epresuise rad W fededrad épr%aces to

limtations. T Nt JAUERLHON SRR be pardd edaid mated
|n§bop%gct|ce $§ 3%$%§u§x%b§s Egt g%ve?a Oenbodlﬁ%%ts

s5W Idoupowngendfibeescri bed, by way of exanple, with
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reference to the acconpanying draw ngs, in which:-

Figure 1 is a schematic -cross-sectional view of a

finst eodisentoobthbe 'cpupteng mnvengemenis apnather than

un%%%%%l%g gpSItééggtlon force or pressure balanced system,
fluid pressure within the coupling assembly 1s.arranged to
‘energise the assembly,- providing- a net force resisting
separation of the malé'and female'coupling members. By
control of thé dimensions within the assembly, this net
force (the “pull out” strength) can be set at a desired
breakout strength, or set relatively low, with the desired

breakout strength set by.aﬂ'alternativghmechanism.

Additionally the present invention provides a single in—
1ine fluid flow between the two f£luid passages, which

enables the coupling to be ‘pigged’.

Accordlng to a further aspect of the present invention, a
method- of releasably lnterconnectlng flUld passages
comprises inserting a probe of a male coupling membez 1nto
a correspondlng socket of a female coupling member, the
coupllng membexs belng connected to the end of the fluid
.passages and at the junctlon between the two fiuid
paséages, each coupling member including a first end
arranged for conQECﬁion td_the fluid passage and a through
bore extending from the first end, wherein when mated in
use,' the through-bores of each coupling member are
coincident along a first longitudinal axis and the probe
and socket aré coincident along a second longitudinal

axis, which is inclined to the first axds, the through-



Figure 2 is a schematic cross-sectional view of the

first enbodi nent of the present invention in a nated

position; 20 Figure 3 is a schematic cross-sectiona
view of a second embodi nent of the present :

VP RN RIAHAt ed positi on; Figure 4 is a sche%g?g#ﬁ%b%%MB
~cross-sectional view of the second 25 enbodi ment of

the present invention in a nakgd posi tion, wherein

the position is unsecured. lgure 5 is a schematic

cross-sectional view of the se odlnent of the

prBRERE MRPEACLBH ih ﬁﬁ@iﬁat%ﬁp4%£% Eb D WhEr ety Fruid
th a99§géé0%n65 SeCH edein substantlally retained in the

2007/ 017677PCT/ GB2006/ 002965 7 Figure 6 is a S

schenarle ky owsLid@et MGAAP-vi ew of a third enbodi ment

of the present invention in a mated position, wherein

the position is secured. 5 Figure 7 is a view of a
5foThh @ﬁmmninmnth@lprlé@éﬁﬁeﬁnmﬁ.Gﬁmﬁaﬁnaﬁwn of the
}:gsgn 0 gér%'&f showi ng g aeLe eopplingEnber in a

SI RV ew an ethal'e coupling nenber in a

schemati c-cross sectional view. 10 -Figure 8 is a
schematic Cross; sectional vjew of Qrtih . £1 :
' ﬁggﬁl tHE" ?ﬂ§ﬂ§ghtcﬁﬁvg% ighggﬁé Siigg practice In
- POBatiSs mngyglnbhhe ﬁ&hﬁmﬁﬂuplemhpdmmﬁm§ﬁ |skaﬁ now be

h t I . 15.F ' i
N

Presestk éﬂyﬁﬂﬁldﬁéwﬂﬂgan dﬁnahedhp93|t|on Fi gure 10
IS a schematic cross-sectional view of the fifth
embodi nent of the present invention along A-A of

Fi g€ 120 oFigUs&ndidat Sc acs6hen@ddici Qs svis@ct bbnal first -
view of the fifth enbodi nent of the present . invention
aJ@mkpﬁimﬁﬁU\AP%f Ehgur @rgsfREN HAVEATIATti &P n&fi ngnmated

0% ? 25 Figure 12 is a schematic cross-sectiona

W of the fifth enbodi ment S of the present
invention along line A-A of Figure 9 when in a nated

p0§ltéég12 is a schematic cross-sectional view of the first

15

embodiment of the present invention in a mated position;

20 Figure 3 is a schematic cross-sectional view of a second

embodiment of the present invention in an unmated

position;

Figure 4 is a schematic cross—-sectional view of the second
25 embodiment of the present invention in a mated positionm,

wherein the position is unsecured.

Figure 5 is a schematic cross~sectional view of the second .
embodiment of the present invention in the mated position,

30 wherein the\position is secured.



Figure 13 is a side view of a sixth enbodi nent of the

30 present invention in a mated position. WO

2007/ 017677PCT/ GB2006/ 002965 8 Figure 15 is a

cross-sectional side view of the sixth e”bOdﬁgﬁﬁhmBBmumﬁ
gure

WHEMHEEENt invention in the mated position.

16 is a cross-sectional side view of the sixth

enbodi ment of the present invention in the

m d- coupl ed position. Figure717 is a

cross-sectional side view of a seventh 10 enbodi nent )
of Risarpr é&seht fneehemdhifncaasanfetietrposi vieom. of a thixd

Fi %‘ﬂrﬁo%dlﬁﬁjgﬁ @fcrt@x%.sﬁa%%%teingnanv%hgﬁoﬂi ew of rﬁa?cged position,

seventh enbodi ment 1 a near-mated position.
- Fivjereifoths posibbs: siectieomakdsi de view of the
seventh enbodinent in a mated position. Fi gure 20

is a cross-sectional side view of an eighth 20

sentddiument? dfs tdevpeesent ai Meerthi embodiapnunmdt ethe present
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posi ti o%. Ilfi ure 21 is a cr 0ss-sect is%%%l.nsi de vileew{gc]:Il 1in
t he "&Fght R e oﬁqmﬁﬂ@%5$ b Bt Ed ChoSPOTGRY 25 B gure P tind
22 rieqbarsiige £l evdd i ohewi emdob denbith cenpadhgenembbr in a
the present invention in an _ynmated position.
Fi GIPEM381F5CTess s et a6l “vi ew of the ninth
enbodi nent 30 in a near-mated position.
“¥Figure 8 is a schematic cross-sectional view of the forth
embodiment of the present invention in a mated position}
wherein the male coupling member is not shown in a cross-

sectional plane.

Figure 9 is a schematic plan view of a fifth embodiment of

the present invention in an unmated position.

Figure 10 is a schematic cross-sectional view of the fifth

embodiment of the present invention along A-A of Figure 9.

Figure 11 is a schematic cross—-sectional view of the fifth
embodiment of the present invention along line A-A of

figure 9 when in an initial mating position.

Figure 12 is a schematic cross-sectional view of the fifth
embodiment. of the present invention =along line A-A of

Figure 9 when in a mated position.

Figure 13 is a side view of a sixth embodiment of the

present invention in a mated position.

Figure 14 is a side view of the sixth embodiment of the

present invention in a mid-coupled position.



WO 2007/ 017677PCT/ GB2006/ 002965 9 Figure 25a is a
schematic cross-sectional side view of a tenth
enbodi ment of the present invention in a mated

'v&?sition. 5 Figure 25b is an end vi ew of FigH&ﬁ@%%ﬁwmnmﬁ
amlgl I ew
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"Ba is a schematic cross-sectional side V
of the tenth enbodinent in an un-mated position. 10
Figure 26b is an end view of Fjgure 26a. Fi gure 27
Is a schematic cross-sectional” side view of an
el eventh enbodi nent of the present invention in an
unl5 mated position. Figure 28 is a schematic

crpssysectizonal si deryiewofe the el gvent hiepbodi mept sixth
in a’near-mated position. 20 Figure 29 is a schematic
creosisedutitord] Hiedergisewtofiny et e vightihemsddideesition.
in a mted position. Figure 30 is a side elevation

view of a twel fth enbodi nent of the present invention

i NFaguim- Tt eis pesi ¢toss- 2 thiogalessideandigw of the sixth

illustrate a first, enmbodi ment .of t resen -
T B T ooUl | Ry AELenty “IOToRongi | S8 bl counled

copps 1 tigoenber 102 and fenal e coupling nenber 103
and these are shown uncoupl ed and coupl ed toget her,
in
Figure 17 1is 'a cross—sectional side view of a seventh

embodiment of - the present invention in an unmated

position.

Figure 18 is a cross-sectional side view of the seventh

eimbodiment in a near-mated position.

Figure 192 is a cross-sectional side view of the seventh

embodiment in a mated position.

Figure 20 is a cross-sectional side view of an eighth
embodiment of the present invention in an unmated

positicn.

figure 21 is a cross-sectional side view of the eighth

embodiment in a mated position.

Figure 22 is a side elevation view of a ninth embodiment

of the present invention in an unmated position.

Figure 23 is» a side elevation view of the ninth embodiment

in a near-mated pesition.

Figure 24 is a side elevation view of the ninth embodiment

in a mated position.



30 Figures 1 and 2 respectively. In this enbodi nent
there is a coupling axis A (the I ongitudinal axis
along whi ch the mal e coupling nenber 102 is inserted

to the femal e coupling nmenber 103 to definﬁcﬁGBumwmnms

"E%WOP‘S? or fluid flow) WO

2007/ 017677PCT/ GB2006/ 002965 10 and a flow axis B,

defined by that conduit. -Axes A and B subtend an

angl e a of about 20. .The nalef%oupling menber 102

i ncludes a proximal region 5 104 and a distal region

in t he form of a probe 106. The probe is in the form
f% %@ %9§ti Eys%%%hQQEbC@Eoggdseaghéﬁbfaélég &XE® of a

COIn en mnt the coupling axis A The male

couphing embobémehbr t her tdenpprsesnta olnﬁf@urtaplny in a mated

cylégdrjcal t hr ough- bore 108, which has a straight

axi 851 )at is coincident with the flow axis B and

5extends between a first aperture and second aperture.

d t hr qugh-.bore- conpri.sin suhst ially constant
?%h%?%? %%%é"dﬁ§tﬁn eﬁ&egfg¥a% ox?#gr regi on
i ncludes the first aperture of the t hr ough- bor e 108
and is adapted to 15 communicate with a first flu
LG (Tt ShowPohoTRe S EORE AP i b e VLW of the

t hf ough-HRine @ Hangaduffnat &4 rgasifierent i al face of
the probe. The nmal e coupling nmenber 102 further

10includes a stop 20 menber 110, which extends around
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AXiJE i1eQi0Rnk04: o khEr Skopueer, 110 has a
frontal abutnent face 112, substantially at the
junction bet ween the probe and the proximal region.

éhﬂ)ug@ g %h%ﬁﬁt § @%%Qege@%léﬂgfv@aé 34y of an

ar e of stanti al uni form thi ckness and
sueélemrém embWimgll’an@ft hehef opceserdxeipegnbyon in an un-

pr ssq{e oftﬂE%JfIU|d al ong the through-bore. As wil

& heT i escri'bed, in use, the coupling assenbly
generates bendi ng forces. The WO

2%97/Ol?%igeggynggQG/ggﬁ?@%x%% sectional side wview of the

eleventh embodiment in a near-mated position.

‘ Figure 29 islé schematic cross—sectional side view of the

eleventh embodiment in a mated position.

Figure 30 is a side elevation view of a twelfth embodiment

of the present invention in an un-mated position.

Figures 1 and 2 illustrate a first embodiment of the
present invention. The coupling assembly 101 comprises
male coupling member 102 and female coupling n@mber.103
and these are shown uncoupled and coupled together, in
Figures 1 and 2 respectively. 1In this embodiment there is
a coupling axis A (the longitudinal axis along which the
male coupling member 102 is inserted into the female

coupling member 103 to define a_bonduit for fluid flow)



The mal e coupling nmenber 102 further conprises an
external, annular sealing ring 115 close to the free

end of the probe. The sealing ring 115 is seated

Wit hin ar, annul ar groove, which extends PCHGB(menmb

V%??@Uﬁ?grentlally about 5 the outside of the probe
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The external dianmeter of the sealing ring is greater
than the external dianeter of16he probe 106 in order
that the sealing ring ensuresa seal when the probe
is inserted into the female upling er 103. 10_A
sralld & Tahmst s QWHQﬁﬁﬁ?QQ;Ey %f?tl§°BE§%%ded£Fﬁstﬁeand B
probs &l0s8l ¥nadieagepr bBohtszeli stal end. The male
coupling -nenber may be fabricated by any well- 15

known manufacturing nethod, for exanple casting or

”&ﬁ?é 9efEgﬁbﬁlﬁbo%ﬁﬂ&ﬁﬂﬁemﬂﬁtiﬂﬁidﬂeé tal froximal region
erable to machine the nale nmenber froma rod w

th
th@‘hxatrsdoﬁﬁ dhet pF oke HePD et B :E?%eo%o@neraléﬁtl%d The
ﬁ#?ét ”ﬂ%tl‘r‘? Lﬁgogglrgmbg,rfe a Té]ﬁosrt%%t%m&h%%l%d%%l rod,

e axi’'s 2 t he proxi mal probe are
i ndliciedhas Ehe =nigl ecalb@i@@ttﬁéthhlt@@grﬁcbmlemgs axis  A.

hlned Th le ¢ I r S larl
ody tﬂa% |ncpggg§ 9a e%#%ﬁgﬁgﬁore 12%&8%% 5 %?r%u arsy
tluyrﬁnﬁrldailtﬁfﬁugﬂ ~hramel @8, aghihe hhﬁoughsboaeght axis
108 of the male ¢ I|n 1 and .a sgcket
12 a%hésthFBbﬁﬁlg% qggg%?hégég%kgf fzzgarlxgoeﬁtends
S ubsitvaddin ablyf@téeulaﬁéy%mmélruﬁd cakcand, 3@efnqﬁﬁ Said
An open-end region 124

of g. coup
s e P aBE LaAnne: EaPECaBbE L AT fargeter-
1285 | §1 MOt & t OFCORBURIGAER:WM FRgAosecandulibyi dhe first

_passage (not shown).The axis of the socket 122 is

cOARRST IRt Witt h e @éaﬁl‘lghgbai?s W8rhend is adapted To -

communicate with a first £luid passage {(not shown). The
second aperture of the through-bore is arranged on a

circumferential face of the probe.

The male coupling member 102 further includes a stop
member 110, which extends around its proximal region 104,
The stop member 110 has a Zfrontal abutment face 112,
substantially at the junction between the probe and the

proximal region.

The through-bore 108 is defined by sidewalls 114, which
are of substantially uniform thickness and sufficient to
withstand the forces exerted by pressure of the £luid
dlong the through—bore. As will be_herein &escribed, in
use, the coupling assembly generateé bendiﬁg foﬁces. The
thickness of the sidewall in the regilon of the frontal
abutment face 112 assists 1in resisting such bending

forces.



WD 2007/ 017677PCT/ GB2006/ 002965 12 socket 122 is of

size to snugly receive the probe of the nmale nenber

102. The socket 122 conprises a closed bore that

extends up to 5 an end face 126. Di sposed ar
WRGL & cunf erence of the socket, adjacent 9?@/@?%@%002965 |
opening, is an_jnternal, annular sealing ring 128.

The annul ar sealing ring 128 is seated within an,

annul ar groove on the inside ot the socket 122. The

internal diameter of the sealing ring is 10 |Iess than
t-he T ermale dicaridndof MeRpEeBor 99f R Rk cFes  an

that,, 1 he. prabe 1061ksgi pseEt eds i M d he S9fkalree end
122, "the sealing ring 128 ensures a seal with the

cyl i ofir tloal pooker  sThd azerlding helngr dé. iB5 spRéeehgithin an
face 130 1125 Bohlli d OIS SRPERLYT &1 Hidncubeneby1 11 apout

sock®@t 1's i n?commihi cation wt e anbi ent

5 envi tionnewnt s sl raiindiegprdie f ertie ctginadg dremsger of the

103. The, t hrough-baore 121 ext.ends :

open§ {£?W%9F% 326sléﬁxﬁh§ra&§5%%r€$%2@%g§£$%ltﬁéameter ot
ci r cuid-epembé al cvalh ofkdthethatkehel?22alThg apegt emeures a
132 is | ocated between the.internal, annul.ar seal.n .
gt Sk ST CTOSat Gt 07 LPAETSOaKE S S 1d Coupling
openn&iskf egpn 124 is conprised of a substantially
cylindrical rod that extends fromthe body of the

1ofemal e coupling nmenber 103 and is co-axially aligned

with the through-bore 121. In the open-end region

124, sshdewalilamel34 cdef ivkedui@-hbneughibare. pfeided in the
sidewal I's 134 are of 30 substantjially unjfoim

t hPERPR B! Qitfd 36 Hiaceaht tPol it ALt ahd §HE forces

exerted by pressure of the internal fluid. WO

2007/ 017677PCT1GB20061002965 13 The body of the

f emapig. nepper -d03 iy skaibdhatay Ay | NSl bt by well-
wal | s are of sufficient thickness to withstand the

15 f or clOYEX et favF UTd ngar BRENPEr t RRT hePBP tes FAPedT  or
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benqﬁﬂgxﬁgﬁﬁf%hﬁﬁ{%n%l%%k§tr%ﬁ9@2§3t£9§1§90%@ti5 preferable
to machine the maledmember from a rod with the axis of
the proximal end and probe coincideht and excluding the
through-bore. The rod can then be bent so that the axis
of the proximal end and probe are inclined at the angle

o before the through-bore is machined.

The female coupling member 103 comprises a body that
includes a through-bore 121, which 1s of the same
internal diameter as the through-bore 108 of the male
coupling member 102, and a socket 122. The through-bore
121 and the socket 122 are both substantially circularly
cylindricél and straight. 2An open-end region 124 of the
femalé coupling member 103, which includes an aperture
of the through-bore 121, is adapted to communicate with
a second fluid passage (not shown). The axis of the

gsocket 122 is coincident with the coupling axis A. The



5 and through-bore to | esser angl es of

i nterconnection. A pair of small dianetrically

al i gned through-holes 36 are provided in the walls of

t he socket adjacent to its distal end. 10 Thﬁc&ﬁﬁﬁk&mnmﬁ
- known

VeI PHE 'nenber may be fabricated by any wel

16

manuf acturing nmet hod, for exanple casting or

machining froma block. Aternatively, it is

preferable to fabricate the f&fal e member from two

parts. Afirst " 15 part, which is machined froma

rod serkdtindi2Zdds aifi stke feablrely t¥rgcidite thedipaobgnat the
axi i1$,0f the socket, and a second part
con%#?%?ﬁ%ggmggé%gf tube, which is attached to the

first part. The axis of the second part is inclined

to the first part and at the 20 angle a. The second

DaTm?rMQMKEijfﬁggﬁbmgﬁiﬁgw vield : Oﬁétﬁé?ttﬁiﬁz?ds up to
creates Sea ] Ol 18, J P
th?%dﬁﬁ%%§Fgagan'théﬁjﬁﬁgﬁﬁgﬁgﬁeg& %%Qe o crreumberence

coupl thg, sbheehnl edgrdtehéndice Toupbperirmnbes saps igternal,

noved j nto the posi.tio sho i [ e 1. I ;
oL o IS SN oMel Bl S g SP P E2 e
t heestosketrit82n D i p@riunser tdmrowheosxtigranalinandal arf the
sealing ring 115 1located around.the cylindrijcal, , .
ext@F %%gfad%h%fl?Tﬁﬁiﬁ%ﬂ),aW%§e§bP% Fgepgggﬁﬁﬁg ting s
i nfeshathanmHariseatidy Siddteg b28 thecabed arouhe socket
the cylindrical internal surface of, the socket agpat
easocket

| e3a¢h Rt R eand Qe | 3P botth, ISETESpdLed

i3

20

25

30

respd i entp el agi-Qnely ¢ MBerinak. eMires a seal with the
2007/017677PCT/ GB2006/ 002965 14 \When the probe is '

f ub¥yindisierale puitiero suEdagecREL L2 REWYify coupling axis

A, the abutnent of the stop nmenber 110 against the

femal e coupling nmenber 103 term nates the novenent.

| NThéi sngpoBite oh2 & hea s he obiyhl bhor@rap8 aferiBinehd yva| ahereby
Cogﬁgln% gﬁgger i bFﬁUQQ&)' Q. £Q1RAT dgRGE W Lhet hepphient
through-Bore 121 ‘of e .femal e coupling nenber 1i.e.

t heyviarennadrity eed raluod nil oheafesaB: Asimorad meabeve 103 -
t hese t hrough-bores are of identical interna

di ameter, and when they are thus brought together

- theye defikgegie-ddsaoneh, esteadghbetvennpabsageepseed region

Flfgq(%ég'an aperture 132 in the circumferential wall of the
socket 122.  The aperture 132 is located between the
4nternal annular sealing ring 128 and closed end of the

socket.

The cpen-end region 124 is comprised of a substantially
cylindrical rod that extends from the body of the female
coupling membei 103 and is co-axially aligned with the
through~bore 121. In the open-end region 124, sidewalls
134 define the through~bore. The sidewalls 134 are of
substantlally uniform  thickness and sufficient to
withstand the forces exerted by pressure of the internal

fluid.



The fluid egress aperture 130 assists the insertion

of the probe 6 into the socket 122. Before inserting

the probe 106 into the socket 122, the socket
contains_the fluid of 15 the anbient environ ' <
X APPESHi r or seawater. As the probe is_insggﬂggm%%&nmb
into the socket the external sealing ring 115 forns a
seal with the walls of the socket. Consequently

ambient fluid is forced in the“direction of the

probe's novenent, relative to the socket. A small 20 .
an’ﬁlnmt bofivt bd difist efemalei BEBRE allfdd 1A tHTP thet. during
&?t 1 esgape gdown, t he d hroughsbone 1124 ofcrtiR@ness "to
e coupllng menber. However, once the sealin _
r i mgtliﬁ:qoassle‘“@ tmcaﬁerqmréeﬁszndf ltﬂhé)atﬂw@@éﬁrb%ﬁ@ herein
the flui.d n..o e om, c h e
B R e R S
5 di smedhsi onsi1g0f-bolre egréessapeamgﬁeﬁ:Hﬁ)uﬂﬁaﬂghmmectlon
determi ne, the resistance force that arises on
insertion of the probe 106. In use, fluid, for
eXAnp er o smnerdlemearmaemybase@neaﬂ) ttn:mugdw, ~holes 36 are

AN QUG 1 SA0GULL LAt R FEUPLAD, PSP s s

betxeen the t wo f|UId passages and substantlally

t hrough t he through-bores 108, 121 of' the mal e and
Wfenale coupling WO 2007/017677PCT/ GB2006/ 002965 15
menbgls 02,1403 d8MRY » nakibdPe raft eps eGtdben dekweasy any
the two bores and because the external dianeter of

t he yrldbemioyn a@anirgyurRed Aeénpdr dPransFerrer Reting or
SOCKE! o Wi %ﬂf&%nﬂ%@ %@%y | A1 pLERf Pl nserd ﬁﬁ“%referable
probe 1nto the 5 soc et there is also fluid in the
annmmrf@pawt@etﬁhe%rfaﬂﬂiepﬁm@eénérpmet@’@c@éﬂftSTheA first

| 15 g)e(i \(leégat wrinr}LlI!:lha q’[?&léil‘[}%{écp%%ins'a cﬁl'énfdorl'&l%td%%alall the

n't he probe an of the socket
pr evﬂafﬁtsmehse Tﬂiail dafe om'adseapangl podaidea hehe| axesl of the

end of t soc The |ntern 449

ri ng® %ﬂ%a mh?% f%rﬁ% gnd ﬁarbefﬁgggﬁghe%éo% cgn%r tube,
t he wiaidial i susfeeehaf the tpeolidrspr @sertt.s tfh’reefhmsi of the
fromesca |n towards t.he open end of..the soc et The
f1ui%h Tt héPefGie E6ip %%e g hét F\ﬁg Fdughtd 9t the

20 bor eailgllQS,O(lzj-T@féd é&aaxaimyh;at spacecde] dimidedohy ahhe well-
two :
known method that creates a sealed joint between the two

parts. The through-bore can then be machined.

To effect coupling, the male and female coupling members

' 25 are moved intoc the positions shown in Figure 1, the probe

106 is then advanced along. its axisr(axis Ay, into the
socket 122. During insertion the external annular sealing
ring 115, located around the cylindrical external surface
of the probe, is able to pass the internal annular sealing
30 ring 128 located arcund the cylindrical internal surface
of the socket as at least one ring, and generally both, is

composed of a resilient elastomeric material.
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15 sealing rings 115, 128. The pressure of the fluid
exerts an equal pressure on all the internal surfaces

of the conduit. The fluid pressure creates the

bendi ng forces within the coupling assenbly, j
‘ﬁ%?m?@g%ggsen the interconnection angle betmgé%cﬁ%#@&nms
A and B. The fluid pressure creates both separation
forces and coupling forces. Tg%s,,if the femal e

coupling menber is held statiohary, the separation

force is the product of the fluid pressure and the

cr o &ectPendrokeeal f Tk Y25 HeghE 1060 the socket 22

i nternaly sealdng,d idng <128, and theuGein ihg £98cerds member
the product of the fluid pressure and the cross i
sectildhatgateat othehd gmadbe aOB 14Nt Hediater haf terminates

Sea“hﬂQlﬁéJ&%%&%ﬁ' hﬂl“ﬁ?&fgﬁgﬁﬂﬁoﬁ”Qﬂgi%ﬁ?%ughhﬁofe 108 df

arrangenent of the sea ch that the coupling

and 13G¢: sepae atdcorp lfiogc esedreat ésa hywtughdr centharcoasegdence
to urge ar I.ntajn t pr.ohe i t k LY memb
net HoTta tharr b el 12 o raier arEhe Frapa Y member
pr esisuy.e targd e Glagacdesloomaflar exicf B.he Aznmoltad above

space between the. WD 2007/ 017677PCT/ G182006/ 9

16 |cTTeft?b‘3ée art %321"&’6’&1?& 255 Ovjﬁﬂdeﬁ‘gf:%dilﬁgeé%%ér ggﬁ‘mter'
t hatathy @iéangheyg heth Hhhe anmudgt seajdthgrr itigsy define a
ei t her .about the probe or about the socket, Zero

net Wﬁzﬁlk{rnétﬁi‘ﬁag‘ti STEENPRVAY® 5' ke J‘tgﬂgengl)e and

femal e coupling nenbers are coupl ed together as shown

in Figure 2 the holes 117, 136 in those nenbers are

al figned wid R gagh abbetufepi B0 MaysherslGHengerstedion of the
through them to help maintain the male and fenal e

¢ nivbupred PEFREFoh&h p. BRAPESHEPHETELRY The probe

e g% aj b4 NSOl WIEN e eRARll @BnkARGE ke fluid of
i nadvertently applied. On the other -hand when a very
| dile dmdricanti srappldnaenty hforc GHPEPLE F&8i 8FedSPEaRST- A4S

tQﬁ%? %SOtn%%%t%gu95k89t3é3§@$%é% e RItR 88N sealing
f ai nd the mare and femal e nenbers separate. The
f origey afl 1&hi Shrntshi & oeeals widimgthhe waldskoaf fErecesocket.

Consequently ambient f£luid is forced in the direction of
the probe’s mévement, -relative to the chket. A small
amount of the ambient fluid contained within the socket
may escape down the through~bore 124 of the femzle
coupling menber. However, once the sealing ring 16 passes
the aperture 132 of the through-bore,  the fluid can only
exit from the socket through the egress aperture 130. It
should be clear that the dimensions-of the egress aperture
130 therefore determine the resistance force that arises

on insertion of the probe 106.

In use, fluid, for example oil, water or a water-based
liquid, flows through a conduit in the coupling assembly
101 under pressure. The conduit allows fluid to flilow
between the two fluid passages and substantially through
the through-bores 108, 121 of the male and female coupling
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20Wth reference to Figure 3 and according to a

second enbodi nent of the present invention, a

coupling assenbly 201 conprises at |east one nale
couplin nenber 202 and a mani fold 203. Each

¥Bap*hg merber i's generally in accordance P{“TEG?%BOGMZ%S
mal e coupling nmenber of the 25 previous enbodi nents

and i ncludes: a proximal rEgigg 204 arranged for

communi cation with a first flurd passage (not shown);

a probe- 206, which is arranged coincident with, a
coupihais ak0d, ALOA- t hriiFsor e2 20BN WAPERTRES AN Detwesn

axi S, i, C'b%%% with thesflowiasi £:Bandiexieifdser of the

bet ween irst aperture on a distal end of the
proxoml isefbon ahdna Wecombapert ewiter of the socket,

C'fCUW{e{enéég%%gﬁﬁﬁl LDgeProbe; HQQ?%aEhQXb§BBéllnto the

seal ThAY T1ng I's arrangée se tothe free
ensb@]teii hetkpfmas ¥D:20071Dd 7677 PUF/ @B2008£0G2965 Pptween

ﬁ%rdln %gg% ﬁﬁgond eqpodlgﬁgthgangg %nggygklggallng

rises.’a radi a
meedvani cak, chhmcalzknanﬂ angahlghm&m&eheaﬂuwepﬁﬂmh and the

The _ 5 radi flan xt ends about
r eftor® afid i Uﬁ@giﬁgpefp%ehvdeq %ur@'acesn?ﬁ F §egaping

ortheganal +he thecdd@weand Sob. @h@lﬁﬁﬂﬂ&ﬁwentlTﬁe 1nternal
sidewal | connects the ag er and r surfaceﬁ %pg h
t apErekRE oveaddd Hel 1% Bsu‘rﬂﬁﬂa%% ‘iﬁmsi'h% FEEhamPCypen the

Clipid? SOAPELSes281 611 sUbpLcdi 5 $a6t p@BnH2]8 pakents the
two side sections 219, 220. The:circular disc_section

mﬁﬁﬂi%eﬁr@Dp@ﬁcéﬁﬁngoﬁéWaF§§e§h§n&HQQﬂ?R%s 3 the socket .
Jalgrhale, c4hus: ¢ eserhlirfgea Mashelses 18nEheg kW0 through

SI e sections are substantially identical and each is
substentld @ | yi Parand upd anir FornacEacie drddese b dhe two
subpt nds gl g of ;approxi natel y 90 about the disc
se6?|0n§;$ﬁe%% g ded ?ons extend axially, from

either side of the |lower face of the disc section and

20 . from t he out st [ f [
sett S H i T h:fr i %lﬁ%gcpgelsxseggtssec%l é)dénqcuc%c';L s%qu on all
subisd atriteatran Qﬂ&rﬂﬂﬁdg athitdle | sefdurdired fﬂhﬁnﬁiuid pressure

resilient pl i
creates §£§S£e§§1

%orces within the coupling assembly,
which act to lessen the interconnection angle between axis
A and B. The fluid pressure creates both separation forces
and coupling forces. Thus, if the female coupling member
is held stationarf, the separation force is the product of
the fluid pressure and the cross sectional area of the
probe 106 at the Internal sealing ring 128 and the
coupling force 1s the product of the fiuid pressure and
the cross sectional area of the probe 106 at the external
sealing ring 115, In the" present embodiment, the
arrangement of the seals is such that the coupling and
separation forces create a net force that acts to urge or
maintain the probe intoc the socket. Said net force

therefore being a product of the fluid pressure and the

cross sectional area of the annular space between the



WO 2078H8 70t each side section. I'n each rack
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25Each side section includes engagi ng neans 219a,

220a. The engagi ng neans conprise a rack of

circunferential teeth of generally saw tooth form and

are | ocated on an outside aspect and close tp-fB8 06002965
d? teetg,

each tooth has a face 30that is-orthogonal to the
flow axis and a face that is gglique to the flow
axis. WD 2007/017677PCT/ G132006/ 002965 18 I n use,

the di-sc section of the clip_ |ocates about the _
prioxelml axddilicorf aidtor t Rbgthal P9 Tl rpgrent that by

wher el the ehip oan shided ongitivdi nakby akenert BBout the
flow 5 axis but Iis delinited towards the probe by ,
abproient obeehesh tthe [sowkets acde X e sewhtng hgoree 1s

'upggﬁié - of the flange. The distal end of each
e inclu

pro des the alignment 10feature 210. The

al i gnnent feature conprises a flattened portion of

the wall about the end region of the probe. The

alignment feature further conprises a radial face and
anWieea alh'ef acel ¢ Asngi | fedmel heceipling desobiclyed 2¥e coupled

al i gnient, feature ensures e LALGies 117, 136 in those
members are aligned with each other. A pin may be
inserted through them, to help maintain the male -and
female members in coupled <relationship. This helps to
maintain the coupling when a separation force is
inadvertently applied. On the other haﬁd when a very
- large force is applied, that could if resisted lead to
damage of the coupling assembly, the pin can fail and the
male and female members separate. The force at'which this

occurs being the breakout force.

iith reference to Figure 3 and according to a second
embodiment of the present invention, a coupling assembly
201 comprises at least one male coupling member 202 and
a manifold 203. FEach male coupling member is ¢geherally
in accordance with the male coupliing member of the
previous embodiments and includes: a proximal region 204
arranged for communication with a first fluid passage
(not shown); a probe 206, which is arranged colncident
with a coupling axis A{ a through-bore 208, which has an
axis coincident with the flow axis B and extends between
a first épérture on a distal end of the proximal region
and a second aperture on a circumferential face of the
probe; and an external sealing ring 215, which is

arranged close to the free end of the probe.



15al i gnnent of the male coupling nenber and so is not

symmetrical. The manifold 203 includes at |east one

and preferably a plurality (not shown) of connection

sites to correspond 20 to each male coupling fREDEEH02965
e

VAN 7RGAHection site contains features that ar
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generally in accordance wwth the femal e coupling

menber of the previous enbodi nents and i nclude: a

t hrough-bore 221, which is cofthcident with the flow

axis B and extends froma first end that 25 is

arranged for communication with a second fluid

passage (not shown); a socket 222 that is coincident.
W't At dioupl Fng thei ssexonghemhrdimedrnabagkaliphg coupling

ring 248, whieh s, ar %[j@%%e% ose tp he openagpd ofig,
theg%%c %ﬁvm%§§%%%501é 1GB20061%02965 19a a ¢
Accanelimgnitce 1t hel igeciiid emsodimeitignagely deapiirag210. The
site further..includes a spli Ln g3gi pg- d
nmeans® %%brﬁ%?ﬁaein?%?%%:£ F§8?§| %@%tﬁﬂgggnghe Syion an
spl i in@iuie23 Qe thensled owarascifeadar tiwt eatdatrthogonal to

ext ends rough, 5 the ni.f ol d and. _bet .
cIosEQPe%EOVe #0f7 of- th §8‘C€pf§ﬁ ot ngﬁgf%%%ll connects
envi fnefier Thed ciswalt asuhleed sirat riangegbarachdgoralds the
to the coupling axis A and at the edge of the socket.

The 59$% 15F3S€ housed fast in the hole. The pinis

split so that fluid may enter the 10 centre of the

pin, thus creating a fluid egress path between .the
bottom of the socket and the_anbient, environnent and a4
oper BEF ngrefdirdrisaly Fﬂjébcgiaan88mﬁffﬂe?heafl%ﬂ%Fu ab disc
egr ess.@psl t ung obrherppevinus eydmdiorent 81.915Theo. The
internal, radial teeth 236 conprise an axis that is.

coi nel Heha i €hs EhéeakilenofCTRE 1ERFoUYIROr 81221 0Wehe TaCeS

teetQnﬁrfn&iu@@@eéaheﬁﬁfhioﬁbmefoEﬁh%oJﬁﬁﬁﬁﬁﬁﬁﬁﬁda washer.
wi th the engagi ng neans 219a, 220a of the mechanical-

cli grh0The couls | Pecbbyenbiye o uPREagEéahdy 1dentical and
enbogéafnisi§u§99§ﬂtially part tubular in form. Each side
section subtends an angle of approximately 90° about the
disc section. The side sections extend axially £from
either side of the lower face of the disc sectioh and
from the outermost regions of the disc. The side
sections and the adjoining disc section comprise
substantially one part, which is formed from a resilient

plastics material.

Fach side section includes engaging means 21%, 220a.
The engaging means comprise a rack of circumferential
teeth of generally saw tooth form and are located on an
outside aspect and close to the free end of each side
section. In each rack of teeth, each tooth has a face
that is orthogonal to the flow axis and a face that is

oblique to the flow axis.



in the unmated position in Figure 3. The nal e nenber
is inserted into the socket of the manifold by
rel ati ve novenent along the coupling axis A The

_‘gég(pe is inserted until the probe. abuts the $plitRko9ss

VRE$75 shown i n Figure 4, when the probe 1's
correctly orientated, the axial face of the
alignnent, feature passes the split pin, wherein said
abutnment occurs with the radial face of the alignnment
feature. When the probe is in the correct orientation
the pinis arranged 30 to delimt the relative

nmovenent when the through-bores in the nale cougg%ggut the

nenbEr &Ry t e ndhFF oPACEF I cof nEiteRt P FOFARS

me odiSnaN0t GeREBE | ¥ndWrthogonal to the flow axis,
2007/ 017677PCT/ GB2006/ 002965 20 ori entated sai d

" abutereigc dives BépweaR Fhédel sendilerd terl lvh& lopgpshe flow
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and the Pitoﬁt %endbglgm@cé&alto%gdef tihe prebe abt Shutment

the pin, e axis of the through bores in the male
couptémgamerrber langrminrtobd tlesplietd aald) tdice upmsr face of

aligned...I.n grder to insert the male menber to the
pos%grbﬁﬂﬁﬁ%@h in Figure 4, the mechanical clipis
noved axially along the flow axis B and away fromthe
probe. Wen the probe 10 is correctly inserted the

axi spof 4k chapj cal: clip, i Loned 1Wdtel thge axing £
of ¥ hiSeTE ,hear@adlggl %éeée}lt hf”é%% suehthee (hee anmen
mechasdtcede cldjpd can b&hsl i dlaghaehly afFeaturde fPomrises a

axi s and towards the i fol | d ;
sect#%#i?%ﬂEdtﬁgnﬁgéﬁhn?%gﬁﬂglwsglfE@%u%ﬁagg%l§n%ugegéon of
15 tfe resdbe ent mhat wki@indrite BddpudchuSuatheoni ngmpheses a
engagi ng nmeans 219a, 220a tp en e wth the, .

i nt eraraial r 48F8 T@%tﬁnofa¥ﬁ%Fn§%|F0Id[q¥hew%ﬁﬁplr§ hierein
showe §ddilearated i A1 Fpenses 5 fonftarei nehBeréeettheof correct
the clip and ,manifold engage. Said en ement .
resistigimEngt j 98 D6 mREFeACUBetie et grclﬁ_”bfjaﬁﬂ’ 1s not
mani away 1f rom each other. Furthernore, abutnent
between the clip and the radial flange of the nmale

coupl i ng menber gives the coupling assenbly breakout
strength. 25l n use the coupling assenbly works

genefndl Intdi¥o1d 203 includes at least one and preferably a
plurality (not shown) of connection sites to correspond
to each male coupling member. Each connection site
¢ontains features that are generally in accordance with
the female coupling member of the previous embodiments
and include: a through-bore 221, which is coincident
with the flow axis B and extends from a first end that
is  .arranged E£or communicatioﬁ with a second fluid
passage‘ (not .shown); a socket 222 that 1s coincident.
with the coupling axis A; and an internal sealing ring
228, which is arranged close to the open end of the

socket.



accordance with the previous enbodi nents. If the
breakout force is exceeded then the teeth of the
nechani cal clip are designed to shear such that the

' cogogl jng _conmes apart. Alternatively, to uncoy@thMBgmmés

ng ly in a controlled manner, the free en
the side seCtions of the nmechanical clip can be
forced WD 2007/017677PCT1GB20061002965 21 toward
eachot her such that the teeth are renoved from
engagenent and the clip slid fromthe manifo

AccOtHHaTGing tihe Hher aegﬂ%%dﬁﬁﬁﬁgl%?nqhee%?%sgﬁPpi%ng site

I NVent QR angnasuebowy i BpEL guranb, 23@ea®@Upéh@@glng means
assenbly oonprises a nale coupling menper 302 _and

fem@w@wgnglw 303 He hePler cOdpti ng’MenBRIit Pin
'S Qﬁﬂ?r?é ﬁohgeécﬁgrQ?ngfigﬁﬂiktﬁ@iénkﬁaﬁoéﬁkbﬁﬁs through

menber o e second enbodi ment and conprises a

5 proxitmal mamigf ol 40d 3batapeAnghE fdrseemant caeyip of the
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Wi th cﬂégsgnélg%g Qﬂﬁ§?%§ gﬂ@iréﬁ%%ﬂ@ﬁ aTHEOQQrégﬁgr hole

whi ch 15 arrangéd col nci dent wi t coupling axis A
a t hrougirdngree 3@8hopbneh hastha @QWEixnﬁrﬂﬂkﬁﬂﬂ amck Rt the

“the f%ﬁ g?téhg %% %xte%gg Qg 1ﬁ-férﬁﬁu F&ﬂﬁﬁln the

on & I on an
SeCQﬂﬂiﬁperHMEE}mﬂlalBIEQUﬂﬁErﬁmtthﬁtféd@ldfIﬁhﬁ enter the

b I I 15, Wi
10 Or e o BEe TG Ohot 1 BR B GRLENS P obeih PAART o

f 1 ange: ks, wmbchbﬁktaﬁdsofadtaélysé¢kﬁmttuthWBhaﬂMamblent
region; an alignment feature 310,

in t%ﬂykﬂQ$WﬁnteﬁH“%fOPﬁEaE%%%ege%ﬁﬂa %e%ﬁaﬁFGQFgéPC% with

317, tH@“ﬂﬂhﬂdSé@rb@%bﬁﬁeﬁﬁﬁﬂéegfaﬂ@#tpﬁdﬁidﬁ@OéMﬁ&blments
region of ‘the nale nenber. The nmechanical clip
of the third enbodi nent conprlses a 25circular disc
section 318 and two side sections 319,

The internal, radial teeth 236 comprise an axis that is
coincident with the axis. of the through-bore 221. The
teeth are of general saw tooth form te correspond with

the engaging means 219a, 220a of the mechanical clip.

The coupling assembly of the second embodiment is shown
in the unmated position in Figure 3. The male member is
inserted into the socket of the manifold by relative
movement along the coupling axis A. The probe -is
inserted until the probe abuts the split pin 230. As
shown in Figure 4, when the prcbe 1s correctly
orientated, the axial face of the alignmentw feature
passes the .split pin, wherein said abutment occurs with
the radial face of the alignﬁent feature. When the
probe is in the correct orientation the pin is arranged
+to delimit the relative movement when the through-bores
in the male coupling member and the manifold are

colncident. If the male member is not correctly
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320. The side sections differ fromthat described in
the second enbodinent in that the circul ar disc
Section joins the two side sections at a md section
rather than at their ends. The side sections ,
WRSPIPEFE having a 30 first end that extends From coowes
one side of the circular disc section and a second

end that extends fromthe oppggite side. The side

sections differ further from

W62007/ 017677PCTI GB2006/ 002965 ' 22 t hat describeg.ig

t he WEEHHE @ IFeMPUIETh RCPHE fgdlfiThy Mangtstal end

3193,¢ 3202 £PARS | §hA9tRer gk . Of i uHerendal éeeths the
of generally saw tooth formare | ocated on an inside

aspawtolu! ahiet i dee sBERi ohBer aeher St Hellf t HRCoiElsi feres in
asp e'%ﬁfe?ggégi NBARSC Al §nk0kahedo 08 EE%EEbE§%ely are
t e sect 316

end O e si ons.. The radial flange

di f frevts drigmedhat described in the second enbodi nent
inthat it conprises a |ower face, 10which is

orthogonal to the axis of the coupling assenbly, and

an oblique upper face. The fenal e coupling nmenber is
genetraldnddm tacdosdanc shei nhle heetkem| @ |Hafg- tion shown

menmber of the first. enhqdi t a 1 S€5518y al
thrdﬂbﬁgﬁ%%%ES 1jﬁﬁ%iéﬁ ggl fné%ggn?gmﬁgﬁ%?he Fow' ° Ong
axi sciz aficbvextdmds Bndneaafi Fsometite tiratkd s dityeandéd probe

(or FOTRLER 01 08, REOR LI LRaRdR ok <o <o
coupdingheaKiwsith, taed san ¢ nifersred isgalrinag,rivagial teeth 236
such that the mechanical clip can be slid axially aleng’
the flow axis B and towards the manifold. The two side
sections of the mechanical clip, flex inwardly due to
the resilient nature of the c¢lip thus allowing the
eﬁgaging means 219a; 220z to engagé'with'the intérnal,
radial teeth of the manifold. The clip is shown fully
mated in Figure 5, wherein the teeth of the clip and
-manifold engage. Said engagement resists reLative
movement between the clip and manifold away from each
other. Furthermore, abutment between the clip and the
radial flange of the male coupling member gives the

coupling assembly breakout strength.

In use the coupliﬁg assembly works generally in
accordance with the previous embodiments. If the
breakéut force 1is exceeded then the teeth of the
mechanical clip are designed to shear such that the
coupling comes apart. Alternatively, to uncouple the
assembly in a controlled manner, the free end of the

sidé settions of the mechanical clip c¢an be Zforced



20 328, which is arranged close to the open end of

the socket. The femal e nenber further conprises. a

split pin 330 generally in accordance with the split
in described in the second enbodi nent, whic <

VE ? PUABYE" n the socket, and engagi ng neans, p h@ﬁmmwmnmm

differs fromthe 25 engagi ng neans descrlbed in the

second enbodi ment in that the_engagi ng neans

conpri ses external, radial 3?h 336.

2007/017677PCT/G82006/002965 23 teeth are of

generata e SPRER 0BEREF oFWER oLBBE r BRPORBSHRt RTEh&emOved from

engagl Ng. Jpeas 3 0 € o @heChiaRifold.

The cé%%ilng aé@%ﬁ%h§ %Q§?hgl%§|?ﬂ§€2%gblﬁent IS

mat ed 5substantially as described in the mating of

the second enbodi nent. The teeth' of the nechanica

cli py&ngags M tiy, t heyd actﬁuq;d t esibAmehbe fgmal®e present
menber by flexing outwardly. Wien engaged, the teeth

5§ nhibitentalan | varchoweMesbobet ween FThales i pGend:ffeemoepllf‘g
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coupl J ggtan{?lé{'%% 0,2 coupbt 4 Oh2 and female
Abut%@n léf&SE%Merﬁ'gge g?b ﬂgg0|rcu ar segfionema.e
conprawgiinigrd hereaibiep aﬁdBthe diﬁla quelgppepuphirg ofmerter  is
fla e |n i;hi t.s decou n

Ell;lLel eI paﬁwer ore pr owg Iggié % %%r%emer ot

reakout
st r ett‘rgi hsedbndif ettﬂb@dhmeakomdstd:@ngmsass @xpeed:emal region

the teeth of the cl are_desi d fo sh S .
al | o:%/%?g FHEHSbe %dgt bgoﬁ"ﬁlﬁﬁtlg *THhe "Bjrt kout Wier luig
strengidndss enbancsshig te tﬁk&k@oﬁﬁﬁrywﬂﬁcﬂlhels arranged
obl i que upper face of flange 326 ,20_resultin n_the

si dEEFIE vy PRUBFGRY 3%1EnE7 mal Hihordhare 208,
Wenhﬁ{isckarﬁa@uhhe%ﬁeardomm@ewu Reifmy thes remyedsis B and
del i berately by squeezing the second ends of the side

sectd oG RatdSEs e TR ARt es Prefd gt GPde@t the

out wardliy,.and away iy omygagagementewbhd thep2anadi al on 2

teeth. According to a.fourth enbodi nent and as shown

in E;Jgu:w@fgfferentlal face of the probe; an external sealing
ring 315, which is arranged close to the free end of the
probe; a radial flange 316, which extends radially from
the proximal region; an alignment feature 310, which is
formed in the distal end of the probe; and a mechanical
clip 317, which is slidably mounted about the proximal

region of the male member.

The mechanical c¢lip of the third embodiment comprises a
circular disc sectlon 318 and two Slde sections 3189,
320. The side sections differ from that described in
the second embodiment in that the circular disc section
joins the two side sections at a mid section rather than
at their ends. - The side sections therefore having a
first end that. extends £rom one side of the circular
disec section and a second end that extends from the

opposite side. The side sections differ further from



7 and 8, a coupling assenbly conprises nmal e and
femal e coupling menmbers. The nal e coupling member 402
is 30generally in accordance with the mal e coupling

menber of the previous enbodi nents and conpr | : _
P BT WO 2007/ 017677PCT/ GB2006/ 002965 247 BGPARG026S

404 arranged for communication wth a first fluid
passage (not shown); a probe. 406, which is arranged
~coincident with a coupling axt A; a through-bore
408, which has an axis coincident with the flow axi

S . s
B ardh@extendsiiped wédn H | F2E0RHeFIGPEIBRAN Y, dild atRat the

"end of. dhe prigxiyml Beghon angd.a sReRYsApgrtwe dack  of
a-circunterential face of the probe; and an externa

seal ¢ingrumifiegeatd alnhiasth sofar eanged! &Y o§@vt - adid: fFepn are

end of. 116 RLOLE, £rik e a%ép%l%% ofr the male GURNIRG rather
menber 1S su stantlajly |'ess el ongate then previous
5 enbodiarertie and sexeendsent ni nBh¢ yerigarhichengatexiang Located

regi on suffi.cient _anl t t rnal outer
seal Th %Fi&arg n?Bg gea?g% %@%%t%%gﬁﬁi%g di stal end
of the probe and the aperture of the through bore.

Furtheinore, the distal end of the probe is in a

pl ang that_.i: rallel.to.the flo i r ;
R L
gr eviattmenbadbabndst The téxtter bial campuliaesseal Lnger face,
0 ring 415 is also arranged in,a plane parallel t .
10t he "HOH axis B’,rtﬁrﬁ?t%é?‘i h%ﬁ’ r &diCal %G5t héﬁ?o&gﬁ n%oupllng
axi S A IpF, e nAUShy cBesglié besher face.

The female coupling member is genérally in accordance

. with the female coupling mem@er of the first embodiment

15 and comprises: a through-bore 321, which is coincident
with the flow axis B and extends from‘é first end that

is arranged for communication with a second fluid
nrpassage (not sHown); a socket 322 that is- coincident
with ‘the coupling axis A; and an internal sealing ring

20 328, which is arranged close to the open end of the
socket. The female member further comprises a split pin

330 generally in accordance with the split pin described

in the second embodiment, which is arranged in the
socket, and engaging means, which differs from the

25 engaging means described in the second embodiment in
that the engaging means comprises external, radial teeth

336.

The external, radial teeth 336 comprise an axis that is

30 coincident with the axis of the through bore 321. The



The mal e coupling nenber further conprises a plate
417. 25 The plate extends radially fromthe proxinmal
region and includes a hole 418. The hol e extends

thrOﬁh the. plate and is arranged such that
Vo 290

1At e is orthogonal to the flow axis B?&HW%OZ%D
2007/ 017677PCT/ GB20061002965 25_ enbodi ment and
conprises; a through-bore 421, which is coincident
with the flow axis B and extefds froma first end
that is arranged for communi cation with a second

f1 ui eepassarfe ChotenafawdY; Savsberel 4220 tHarcqrespond with
coi ngj, d eéﬁgéf&irlegtrﬂﬁarféo 4RlobNg38%4 Sof\ t AN Gicdhanitannal ip.
sealing ring 428, which is arranged close to the open

end of the socket. The socket of the femal e coupling
menber is 10 substantially | ess elongate than that

d?S%ﬂ@erwlpﬁfviaggémﬁ OgFMeALS +tanddCRRLBEPABAS is mated
with the size of the probe. The female couplin

5 menberbd tan eyl lconp? | descriRcht & 486° tRaklekt @%d§he second

tur e of oehe socketnadfte, Pl 8L €p engage

axi he
i nc%rg%%é ﬁ%?o#'e 437 that extends 15 through the plate
~and whikththasrankawifs teethogondhet demaeef mewbgxi $¥B flexing
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of the through baor.e wthi e f le.. en oo
mat e%ue)%‘ﬁa]ffgle\?' thgﬁ%%i( eFHgFgéa%hultglrgasﬁ%%gﬂl%\ﬁmge arLve
20 oficadssnia iseake det ieenclive ot kiEmadnd @rgidé rigchaterber in

lies in a plane parallel, tot flow,axi s B and _
spac®d %%T"\g\%?ag}%é)f?%?ﬁ%feonéxt e utg}entth)égetscﬁqregﬁgﬁ porEs face
421, 0408 heFurt hennar e sevhebnnad@ibiininge, thde qiliat esnd the
417, 436 are arran of their, free ends

d with .
over PR HY ‘é%l%%rzgae%? \tqm%i 15 aLﬂEI‘féc-fe tHP ) s upling of

436 @& aldgnathg ArRicBetBOt sShown)usedn bRei NgEIp ettherefore
through the holes to provide breakout-,strength to

t he RERIPIdeYy Lred ke $t6F8RAPIng generally in
accordance with the pin described in the first
enmbodi nent. WD 2007/ 017677PCT/ GB2006/ 002965 26

If the breakout strength is exceededr the teeth of the
clip are designed to shear, thus aliowing the probe to
be unmated. The breakout strength is enhanced due to
thé geometry of the oblique upper face of £flange 326
resulting in the side sections bending inwardly as the
male and female members are pulled apart. The clip may
be removed deliberately by squeezing the second ends of
the side sections inwardly such.that the first ends are
forced outwardly and away from engagement with the

radial teeth.

According to a fourth embodiment and as shown in Figures
7 and 8, a coupling assembly comprises male and female
coupling membeis. The male coupling member 402 is
generally in accordance with the male coupling member of

the previocus embodiments and comprises: a proximal



The coupling assenbly operates, in use, substantially
as .herein described in the previous enbodi nents. The
advant age of the fourth enbodinment is that the
coupling assenbly retains a mainly cylindric ,

Y7 & ?@@gghch that - 5the coupling assenbly nghnggmmwmumﬁ
arranged i nside a second pipe or fluid conduit.
According to a fifth enbodineg% of the present

i nvention and with reference figures 9-12, a

coupling assenbly 10conprises mal e and fenal e

coupf§He e PE *2PRE IR PE E%fﬂwaff‘ga‘frﬁé%é%l% a first fluid
genesaldyd niageorgdansgs W Lh g emel s, cawpldnngi s arranged

menber of the previ ous enbodi nents and conpri ses: '
pr ox¢qialcidegitornvisoy ar pamkng o@xse%n%unﬁcéﬁr@ﬁgwpﬁra 408,

\f/\llhr nifduigl, pagsage ; Not, howakt &ithd H@lreObJ_eloﬁPGax;Ls_ B and

ich is arranged coincident wth a coupling axis A

5a theueghishdred a8, avfiigisthapegnuagi sncei ésdant epflt B the
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theag%&\gp%]ﬁ % %?%Pﬁ)(t gnds bgtwegn.a {i r?p&n_q{ ure, a

proxi mal region and a setond
aperalndumﬁemeatamﬂcuﬁﬁeeenﬂfawhhacerobetheamm{ﬂﬁﬁ external

20and_an exter nal al i in whi.ch arran
cl 0sh %.&nt hgjfl}%etliﬁ Egghe %r S8 J:?:'anged _[r.hlose {8 gﬁg free
coupdricng metiee priobbet.her conpri ses first 540 and
second 541. coupling arms which are arranged on
opposite 25si des of the probe. Each coupling arm
extends froma side aspect of the proximl section.
Eacmmmwpﬂdbénﬁﬁtanélabuy @bﬁ@mhag ar@beonyisi sepsrantially

correspondi ng axis %Q is aI| llel,to th

Couptiqy EAPRIALEA FPeR FF U BacHRaP i TRE tadk g Sxcends

pl Urr@rilhﬁél@.fy notsheshed p2xhat afely @Il angeth spacedonly so

apart and along the axis of the
that the e&external outer sealing r:Lng can be seated
betwegen the distal end of the probe and the aperture of
the through bore. Furthermore, the dlstal end of the
probe is in a plane that is parallel to the flow axis B,
rather than radial to the coupling axis A as shown in
the previocus embodiments. The external annular sealing
ring 415 1is also arranged in a plane parallel to the
flow axis B, rather than radial to the coupling axis A

as prev:Lously described.

The male coﬁpl'ing member further comprises a plate 417.
The plate extends radially from the proximal region and
includes a hole 418. The hole ext'ends through the.plate
and 1is arranged such that the axis of the hole 1is

orthogonal to the flow axis B.

The female coupling member is generally in accordance

with the female coupling assembly of the previous
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arm The or each notch contains a first and second
face. The first face is spaced nearest the free end
and WO 2007/ 017677PCT/ GB2006/ 002965 27 is orthogona

he axis of the arm The second face is o
‘?ﬂé(‘%?W " such that a V-shape is forned. Theplr:JreﬂﬁgﬂOWM%D
of the armextending fromthe proxi mal section is
frusto-conical in shape and a?Eanged so that 5 it
tapers towards the free end of“"the arm A second

regi on of the arm extendi ng between the , ,
frustehabimerdl andi eAREF e ¥ rBoreghrore 421, which is

Sws%@iﬁéfdé itUaEl 3‘:‘18%' Lpdeigalng l0Fhe demalod a first
coupl i ng nmenber s general ly in-accordance with the

f enedred cbhptl ng nenberget peevicomsuaipaliippntdting second

COrT'th Iaaaéshar oeu9h rPaocr e 5%% V\’hl ‘éh 's%c?@'tnchlggm that is
w th eflowa sBand extensfroma irst end
5t hatcmm@rd@tgedlﬂmr thenmemiddtidoraxi g hAa sesbnan internal

fluid assa ot _shawn).; t.h [

" coi n%?%ae]rﬂ w T tﬁégcou%l Fwn laniaas %%Ba%tgd%ﬁosien?{e? nﬂle cpen
seal ¢y dfi heb2Dcketri.ch is arranged close to the open
end of the socket. 20The fenml e coupling nmenber is
substantially w der than that described in previous
enbodi nents and further includes a first 550 and
secomngk 55k calkdegnnent hotles. Teanadlei gnmmﬁlImyes rgrgper  1is

arran d on .either side of the socket .
substamt s 12 dyl i AdPrcalOBAZRS of kl% E\%a{‘\ i gr?ir‘?esnct”b‘?d o

hol eﬁr&ﬁkz@(t&m@o@ﬁﬁ@iﬁﬁl ah@ tda:erespahﬁmgwams heandize of
in pl ane to the socket. The End re |on e

di n
f 1 onkise fRRc T ontidieni gt ie CGHBALBH LI Lomprises

frustog ﬁQE‘é C@bb'Sl»t@J&tt hattdihes adit dnad, hp&cﬁnta@@r apawaure of
from tﬁ face. A second region of the_ 30 ali gnme

hol ehe sscaqj‘t%ft antTfEﬁ I5l&he citdMdese i dal’ dhdt extends

5 Xt ends }éﬁﬂstéf SO vﬁﬁ@hca{asse&;tl 9R: andranbgesal to
contalnl an ap rture of a fluid egress aperture :
the flow axlis B of the through bore within the female

member.

When mated ia use, the external annular sealing ring 415
20 creates a seal betweenAthe socket and probe that lies in
a plane parallel to the flow axis B and spaced outwardly
from the extent of the thfough beres 421, 408,
Furthermore, when mated in use, the plates 417, 436 are
, arranged with part of their free ends overlapping each
25 ather such that the holes 417, 436 are aligned. A pin

{(not shown) can be inserted through the holes to provide
-breakout@strength to the coupling. Said pin operating

generally in accordance with the pin described in the

flrst embodiment.

30
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egress aperture being generally in accordance with
the fluid egress aperture described in the first

iment. Since the alignnment hoes are par?#/%iazoomoz%s
e

enmbod al
Wi 18788 socket they are not intersected by t
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5socket or _through-bore. The female coupling nenber
further conprises a | ocking. peans 554. The | ocki ng
means conprises a first and second in which are

spaced from_each other _and joined 10 by a pl at a%.
t heiThedicsrpil i8gdgs STREL S ARCEBE2x th Srerrorﬁuta%ga& ap&ly as
in g, L60MmPNn gRkapepedhe; f r agendralisash ahodsnangl.ed The
to forman oblique end face. The pins of. the |ocking ,

mearrsivand siges vt €dpe IR SHGICE4NEBENRE thathéhe coupling

f h - it i -
0? ts%e%ﬁg%ﬁgﬁﬁéﬂﬁs Qigﬁn%ﬁ% arnangedcgit heprshdesddn that

ore and socket. Said holes further
bei nhearcangeth sushsenaly thay et eye@dgegqcinside a secondr

al i gnnent__h [.e tyely. Said hol es extending
-upmgFary<¥%gﬁ$%ﬁe%8885&¥.

I'nt'ersection with the alignnent
hol es and an outer surface of the femal e coupling
menber. 20 The wei ght of the | ocking neans biases the

pi ns, 555 downwar dl .. .t hu oypl Shewn piRn ¢
Fig§F§O 8gn€hg%p%n§1§%5tg?%gggﬁ%ggﬁgf1%%%%%§?y of tnhen on
al i gnrenti thol este 2B cEhecalfigmmest Pilds enswwuastiiay sigsembly

R LS R
st r alqgghtl-ifdouin@mble@wi sThenprabey i n i asertdchdentwd tihhéhe male
SOokeL I el i TOVSITEN, 8l ong. L1 S0COURLLBARLS  ana
i ni tdaaldAt skRgageaw t prékend T usttegdeni cabod egiarafged  for
ncommunication with a first fluid passage (not shown): a
probe 506, which is arranged coincident with a coupling
axlis A;Hakthrough—bore'SOB, which has an axis coincident
with the flow axis B and extends between a first
aperture on a distal-end.of the proximal region and a
.second aperture on a circumferential face of the probe;

and an external sealing ‘rihg 515, which is arranged

close to the free end of the probe.

The male coupling member further comprises first 540 and
second 541 coupling arms which are -arranged on opposite
sides of the probe. Each coupling arm extends from a
side aspectl of the progimal ‘section. Each arm 1is
substantially  circular and comprises a corresponding
axis that is aligned parallel to the coupling axis A. A
free end of each arm includes a plurality of notches 543
that are arranged spaced apart énd along the axis of the
arm. The or each notch contains a first and second

face. The first face is spaced nearest the free end and
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WO 2007/ 017677PCT1GB2006/ 002965 29 the al i gnnment
holes in the femal e coupling menber. This -reduces
the tol erance of the original rotational alignnent.

As the probe is further inserted into the so -
WO PYARERT ar ms engage in s iding contact w OREEbRaM00nses

al i gnment holes. As the alignnent arnms reach the
intersection of the pins 555 with the alignnent

hol es, the alignnent arns abut’ t he oblique end face

of the pins and through further 10rel ative novenent

f or ces ¢shquome lupgwartdley aHdE qt ©fe tHaval | Ghgeppcond face
hol es, nnddhe coupl i ng; LS @5e MRt edshDpdSes @ormed.
stoplsne%rh%ef eEtcﬁe n%al éeligjf:éor"lig%gng menber, vvlswi C is,S ° .
genertad | yeighonccof darice - wittth ehéesdbpo mefisey the proximal
described in the first e I BN utsgthe.face 0k, that
t he ° R Seq%%ﬁbcﬁﬁgnggg egs kPa?giéﬁpo?n%,g§ﬁe ° :
pi nsitof téfverd ockivagdereans dreealdrgnedf wibhd ehw. A second

notches in the alignment arns. Under the i f_ ;

T he TR ress ERB. BrRenTRaRePSrRothosiE Wi tPrgenteal
not ches.or?O0Eagh wia $55e0f edidie ilsockungtareiainsl Ipr ovideularly
breakout strength to the assenbly. The-probe is
i nhi BIEEFFCEM bei ng renoved fromthe socket by
abut nent of the pins and orthogonal ends of the
notches. If the breakout force is exceeded, the tips
of the pins are desjigned to 25fail such that the d
pr oS ahe Bl ¢ e ABYRERY ofeFRE s ok ¥ A ordi Ny “ e eance
the (sipt r\:mmtccﬁ%i\ﬁd hgrfeer @FC & e ibugUifibodiment s
13-16, a coupling assenbly conprises a male 602 and |
fenﬁﬂéﬁG@%mﬁﬁﬂﬁﬂﬁ:nﬁiﬁ%hﬁ%?%h“boxe 521, 'which 1s colncident

with the flow axis B and extends from a first end that
is arranged for communication with a second fluid

passage (not shown); a socket 322 that is coincident

with the coupling axis A; and an internal sealing ring

528, which is arranged close to the open end of the

socket.

The female coupling member is substantially wider than
that described in previous embodiments and further
inciudes a first 550 and second 551 alignmen? holes.
The alignment holes are arranged on. either side of the
socket and are substantially cylindrical. Bach of the
alignment holes 551 extend parallel to the coupling axis
A and in a plane to the socket. The end region

extending from a face containing the open end of the
socket is frusto-conical such that the aligned hole
tapers away - from the face. A second region of the
alignment holes is substantially circularly cylindrical
and extends Dbetween +the frusto-conical section and a

face containing an aperture of a fiuld egress aperture



WD 2007/ 017677PCTI GL12006/ 002965 30 The mal e coupling
menber is generally in accordance with the male
coupl i ng_ nenber of previous enbodi nents and

conprises: a proximal region 604 arranged fo
A

18%tion with a first fluid passage (noﬁcg¢%ﬁ$%@0%ms
a 5 probe 606, which is arranged coincident wwth a
coupling axis A; a through-bo 608, which has an

- axis coincident' with the flow axis B and extends

between a first aperture on a distal end of the ,
proxithal réf of 'ahd acg€E8Ad aPeFtite ofipe geperally in

Ci r i rpdaal wfacec o Ebgigrehess40apdr-anrextigeBaibed in .
sealing ring 615, which is arranged close to the free

end 6fe t RérpFobsborkenapdl-e coUMItngthentidrl draepherhces are
COMY,SAS A Val¥e 11@n BEMLE60napdafd Uidk ral18aSRcted by the
nmeans. The valve 662' 15 conprises any wel | - known

val veecsd ior paroiugit-gereal t hough by no neans linited

to, a ball valve, which is rotatable between an open

" position and a cl osed position. The valve is housed

in the proxinal region of the probe and is arranged '
or t Hgonkgmale t heuplong axeBbBr 20TheeyalFeeprhses sactleocking

the s, Obgihe tALOUINAOLG SHAILA NabubfiLbe APeRioct ana
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position---valve Creates a conduit 1n
accaredamee mitt hwipievi eus epbodd nEnes. eSehl phjemeand Jjoined

664 .ensures_f | ui annot escape the thr h- bore i a
Che At eSTats g JAME! fREARC NGt NI B POLES5Y! Butena
val virdohroieghp 19 e The v alorendnurdlleer .comprel feseaeplabé each

668 t.hat, is held, fast_.to the of the valve a on,

o i S S h L ) A e el ReES Safgains of

a fivkst ISddidinghtme=30s edge angdraddounded teicstalleendormed in

Wherein, _in _use and in.the c]osed position, the first i

edgélies THMTySETPRE A | eTh?ohPiH@cha& PhgagRFe, either side
of the through-bore and socket. Said holes <further

“ being arranged such that they intersect each alignment'
hole respectively. Said holes. extending upwardly ZIrom
the intersection with  the alignment holes and an outer

surface of the female coupling member.

The weilght of the locking means biases the pins 555
downwardly, thus when uncoupled, as shown in Figure 10,
the pins abut the internal boundary of the alignment

holes.

The alignment-pinsfensure that the male -coupling member
is correctly oriented so that the two through-bores are
aligned and form a straight- fluid flow. The probe is
inserted into the socket by relative movement along the
coupling axis A. As shown in Figure 11, the aiignment

pins irnitially engage with the frusto-conical region of



WO 2007/ 017677 -PCT/ GBB20061002965 31 The arm 660

conprises a first section that is arranged paralle

wth the flow axis and a second section that is

arranged at 900 to the first section. The arﬂ&ﬁéﬁﬁ@ﬁﬁnmﬁ
ul

VE} 18HTYHE out si de of the proximal region. The

rel ease neans conprises a fluid conduit that extends
bet ween the distal end of the2 robe and an aperture
on the side face of the probe>The fluid 10 conduit

conprises a small dianmeter hole 670 that extendsfrom _
t he Hertidoamsntt Relspden ofhe Heeplsheosnd 166t RegbRar This

to theypiabe @ s. cJher Sl | dk aneter BokgifONNEChSational
to a large dianeter recess 671 that extends al ong the

axi salgfgrimiea tpr obks ahbief pambehd sdifstrdiheandingerips! into the
or desroté]%tagﬂgcgltigﬁm@ﬁlcgg£m§)fer?§1£gepriglb%'lim% %h’lltact with

di aneter e I's arranged on the probe between its

5 di sttdle eAdgamdnthkodasernal annul ar sealing ring 616.

10

is cBitsd denpse, a stop member
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A further annular sealing ring 671 is arranged about

t he praobe and between the distal - end of the probe and

the 20 small dianeter hole. Wen mated in use, the

ext exsnalheaniibamestabirng reach 646 dnd sagcdidonagfubae pins

-?:ﬁgéyc%gﬂﬁgé%;g'gpgggt%%egsw Uit gy sackele Thgs abuc

s generall y i n dccordance
wi t kHeheci eipie eadplisng] nefrbers ofinpr eridoushrough further

mbodi ment d i ses: a through-bore 621, which
o OOt ANt T el 11670 s BLARG BLPeRGY Frbm &t of

firstheendithatehs aolarged fibencoffainicoabl@AgWitidmteers are

second f|uid passage, (not shomwgf g%én%éeg é%%%l&ggtmember
r

which is generally in accordance with the stop member
described in the first embodiment, abuts the face of the
female coupling member. At this point{ the pins of the
locking means are aligned with the notches in the
alignment arms. Under the weight of the locking means

’-thq‘pins therefore'engéﬁe with the notches.

Each pin 555 of the locking means provide breakout
strength to the assembly. The probe is inhibited from
~ being removed from the socket by abutment of the pins
and orthogonal ends of the notches. If the breakout
force is exceeded, the tips of the pins are designed to

fail such that the probe can be remcved from the socket.

According to the sixth embodiment and with reference to
Figure 13-16, a coupling assembly comprises a male 602

and female 603 cbupling menmbers.



i0

30 with the coupling axis A; and an internal sealing

ring 628, which is arranged close to the open end of

t he socket. WD 2007/017677PCT/ GB2006/ 002965 32 The

f e coupling menber further conprises a vglyen <
‘Xﬁg&gﬁrgfh1ego_ The valve 690 is the sane as??ﬁng%anmb
val ve of the male coupling nenber and is arranged

between the 5 first fluid congyit and the

intersection of the through-bdore and socket. The arm

680 coMprises a first section, which is arranged .
par alteImale (REEr oW HRFECE ARdIBRE TN Ao g dance with
out sile af1ct he, §acke! . maéate A $ECORNELERGEY OBmMbdthertss  and
arranged at 900 to the first section. 10 \Wen
uncouptiseisasie val veBToF ik n@lcdigRd feMhl e ToWNGHYy Tor
menmber s, al& 4t Jhh & idh0sedRQs 14190 aSWweh shiat (hbyl @hown); a
cannot escape fromthe ends of the coupling menbers. _
As tiweolpr ob¥ i sihigderiedirmmmachecsockeentheily pr geupling
end of. each of .t [ | ides | r-st; .y :
of é%%ﬁsgraf%t%ﬁnﬁﬁg'?ggéogg?heéégggé%??ﬁgifgﬁﬁgg%ﬁnc%?ent
Dur iwig-H ngéuet | dhowheaxadbvds amel nektepdat edetwrpn a first

remai n i.n the closed positi.aon. e i [ ~
r ot at§ Hy Hife-Pt a eg lssugé ha Ot'fg;&}el rgl?gé%g%l o?egfé%% and a
pl at e=dmveSapdthowarah tdhecssomidreagien deceacli the probe;
respective arm opens the_valves. For.gxanpl.e, the

pl at@FBf Ahe* ¥ nSERELREI & lr?egnbéi"g m%&c?om%‘? ggrranged
t he spennd J egicorrek the armpa pheod.emal e nenber. :

The rotation of the valves is delimted in the open
position by abutnent of the plates 25 -and arns; Wen
decoupl ing, relative novenent between the coupling

MENbEES HAUS eEoRATNGS MbinBef OFakehéhecomspests ve valve, an
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pl at es . : ‘
arm 660 and fluid release means. The walve 662

comprises any well-known valve and in particular,
although by no means limitéd.to;‘a ball wvalve, which is
rotatable ©between an open position and a closed
positicn. The valve 1s housed in the proximal region of
the probe and is arranged orthogonal to the flow axis B.
The valve intersects the axis of the through-bore such
that in the open positiom-the valve'c;eates a straight
fluid conduit in accordance with previous embodiments.
Sealing means 664 ensures fluld cannct escape the
gr@%hroughwbores via the valve. The valve is closed by

rotating the wvalwve through 50°.

The valvevfurther comprises a plate"668 that is held
fast to the top of the valve and on the outside of the
coupling member. The plate includes a first straight
edge and a rounded distal end. Wherein, in use and in
the closed position, the first edge is arranged parallel

to the coupling axis*AL
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towards the cl osed position. Decoupling of the
coupl ing 30nenbers continues the rel ative novenent
and gherﬁfore WO 2007/ 017677PCT/ GB2006/ 002965 33

rel ease becones connected to the throu
‘3?3Wﬂ@r¥%nafe neiber and i medi ately before. ?Emgﬁé&mnmmms
t hr ough-bore- -of the mal e nenber passes the
-internal annual sealing rlng When said position is
reached the fluid 5trapped in >t he t hr ough- bores and
between the closed valves can escape through the
fluid release conduit into the anmbi ent environnent.
When the val ves are the cl osed position the first

edgﬁubfaemcﬁﬁ%lgwmprlses a Hgufh arcghed phrtl L8 arranged

th tJEiféi“%& Pgtﬁél 1 by Skehs 19t hat géﬁ%d@wg%d@aoﬁokhat is

furﬁher rotate the valves. The advantage of the sixth
enbodimented st RA° the %m@sfeisth%e@ﬁkmningTh@nﬁémSEXtendS

ﬁ;e Ios gbofftbgggr ft@ﬁétégﬁﬁgﬁhb%% 1@f, .the nale

mes "unsealed w't rough-bore of
t he fenale menber. Such an arrangenent neans t hat
even under hot breaking condi ti ons where-the coupling

TETOELS P SEEEH APLn  Mhdiag ot clap Lofgam. e
SUCfbxﬁEnmmplb@@weéﬁk&the distal end of the probe and an
aperture on the ‘side face ofr the probe. The filuid
conduit comprises a small diameter hole 670 that extends
from the aperture on the sidé of the probe and
orthogonal to the probe éxis. The small diameter hole
connects to a large diametér_ recess 671 that extendé
“*along the.axis of the piobe and from the distal end in
order to reduce the weight of the probe. The small
-diameter hole is arranged on the ?robe between 1its
distal end and the external annular sealing ring 616. A
further annular sealing ring767l is arranged about the
probe and between the distal end of the probe and the
small diameter hole. When mated in use, the external
annular sealing ring 616 and -further annular séalihg

ring 671 seal the probe with the socket.

The female coupling member is generally in accordance
with the female coupling.members of previous embodiments
and comprises: a through-bore 621, which is coincident
with the flow axis B and extends from a first end that
is arranged for communication with a second fluid
passage (not shown); a socket 622 that 1s coincident
with the coupling axis 2A; and an internal sealing ring
628, which is arranged close to the open end of the

sockek..
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20coupl i ng nenbers are not forced apart by the
pressure of the fluid egressing fromthe coupling
menbers. In a seventh enbodi nent, and w threference
to Figqures 17 to 19, a couplin assenbly 701 <
V@BH%V%§%§7a mal e 702 25andpa fgnale 703y0oup})Clr%/é;]}mo6/00296b
menber substantially in accordance with the first

enbodi ment. Figure 17 shows tg coupl i ng assenbly 701
uncoupl ed. In accordance with fhe first enbodi nent,

the mal e nenber 30702 includes: a proximl region 704
arranged for comunication with a first fluid passage

(not shown); a WD 2007/017677PCT/ GB2006/ 002965 34

pr o7 GEmaks €RUPS 1BET BRBRET cHiRditeOMTeg 2 valve 690

COUFHA(P%@)%{&H Rsg R tﬁrh%u%'lbz%r &9008¢ WhkChahasaanthe valve

axis coincident with the fl ow axis B and extends
bet weerttee fiidlst eperliide meberdiagdall seddraPIERebetween the

Pr OXi TRl r&gi;an . gﬂﬂuﬁtsgﬁﬁ”%épﬂﬁé&és@e&lo@l of the through-

C|rcu erential face of e probe; and an externa
seaunngsHDWQSEmBetmhlﬁhelsrmrﬁa%g@dmwﬂdg§ teo fiikstf pestion,

ggﬁ‘p"? _1_3(; hel%][ Io?brjfar;r%heed n%laeraﬁ_ggel Ipcg @1@0%1392 axis B and |

extends fFfrom the oputside oﬁ~thewsocket, and a second

section which is arranged at 90° to the first section.

When uncoupled, the valves of the male and female
coupling members are in the closed position such that
fluid cannot escape from the ends of the coupling
members. As the probe is inserted into the socket the
free end of each of the arms slides along the first edge
of each plate on the top of the respective valves.
During insertion the valves are not rotated-and remaln
in the closed position. Once inserted in use, rotating
-ﬁhe‘platés such'that the first édge of each plate moves
toward the second region of each respective arm opens
the wvalves. For example, the plate of the valve on the
male member moves towards the second region of the arm
on the female member. The rotation of the valves is
delimited in the open ?osition by abutment of the plates

and arms.

When decoupling, relative movement between the coupling
members causes each arm to rotate the respective plates
towards the closed position. Decoupling of the coupling
members continues the relative movement and therefore
the closing rotatlon of the walves, such that the valves

are 1in thgé closed position when the aperture of the
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10 part, which conprises the probe, and al so a tube
section 716 that extends fromthe probe and is
coincident to the flow axis B. The external dianeter

of the tube is less than the external dianet <
VB B8EM78Tich that a hip 713 is forned at the BenRbadobfionses
intersection. The end of the tube 15 section renote
fromthe probe. conprises the?#aroxi mal region 704

that connects with the first Tluid passage (not

shown) . _ The proxinmal region further conprises a

r adifiuigh cevAe AR N FE M S PITREFabi gﬁ%p%ﬁﬁ%gﬁl‘bm of
718 Gan benSECUREHLEASLIHO e divhe1sedd ive 20hdhehrough-
second part forns a sleeve 717 about the outside aof

t he hasise géct $omr GR1EhemPHPRE PRSSCSThERS| eifeernal annual
Con‘%@aﬁﬁeﬁig.ﬁ imgc.k_' Wl d.2dg o) | ﬁéﬂ‘é{@ijorw 1h 2:.LBROYIBRe fluig
|

bore coin ent- with its axis. The through bore has a
st ep125pRH9, isucthe hahrirtghiheeenalandi afetepenn fige closed

pr oxi region 7 iS4 r a1 4 t$1688k0”onduit and
adj )éfcagvstest OC%I %Spcglgqbee%qr%%gﬁe t?l%t t e:rugr egi on the ggr 31 'altl
fitsirtnugtlye abobitetheetubeosmett on. Wike dthegp Talvdss are 1n

fornmed at.900.,to the.axis B : .
2007 FS16¥9PCY BE3008 003985 S he 0ge el | g20n plate is
ar r angdes aboldndédephubelby membhviitige t heusibpgmendier 2 such
718 and slidin tge slge etnto thc:ettuQ%bsec ivon. A
spring 7265 §T8Ps§%arP né‘é]a Pout“the tude VA Fr st

end of the spring abuts the stop nenber 718 and 5 a
second end of the spring abuts the step 719 of the

o S94R UEL AL U0e Bleeied s WOSAG a0 LSO, once

femae +t1Q cevpbinggmemhererd03 agenpeisesd aoff before the
t hrough-bore 721, which is_coincident with the fl oig/ th
axi SN -eerEndyt f Fbf Fo1Pr JIRF (RRTOTSS aPPaRTeT ¥

for 1MUY CRIgHAR Wt h & segend rdding passage.(not such an
shown); a socKet 722 that..is coincident with the . -

COUuRliIRGUERIeatA: BPRRAN TRREr nafvaSse PR riRgt 72@reaking
whi Gh S 18 hanged &l ase tR e ngPeReRe s0fh kh&orced apart,
socket . 'Fﬁe %egn& e coupli ngtpEen‘gIer 703 further .
conpﬁhu;@s does not “spit” from the ends of the coupling
members. Furthermore, under such uncoupling, the
coupling members are not forced apart by the pressure of

the fluid egressing from the coupling members.

In a seventh embodiment, and with reference to Figures
17 to 19, a coupling assembly 701 comprises a male 702
and a female 703 coupling member substantially in

accordance with the first embodiment.'

Figure 17 shows the coupling assembly 701 uncoupled. 1In
accordance with the first embodiment, the male member
702 includes: a proximal region 704 arranged for

communication with a first fluid passage (not shown}; a



circular or disc-shaped recess 740 forned in the face
20 723 of the coupling nenber, and form ng the open
end of the socket. The recess 740 is coincident with.

flow axis B in the assenbl ed device (FIQH?EG%%%GMHNE
mod

‘E%Hm”gnnged appropriately so as to acco

snugly the forward end of the sleeve of the male
coupling nmenber, as shown 25ip,Figure 19. The probe
of the male coupllng menber can be inserted into the
socket of the fenal e coupling nenber

nearR¥rfted’ Posi T sHovir§H* dglﬁpemfggegltr Yithed courling

wherg:30tdte =sleavri@bubs et hesf ageidlhadwn iskidOlcoincidant
within the recess 740. To conplete the insertion of

t he Pprdbe, thene T 1ol 20677 0Fr6 PPECTFEE0008/ Joogie g 2 Tirst

sl eeue. is, A4 ggd socalsttgﬁ teawargt thes %@@xi’fﬁd@efegﬂ&\ and a
agai nst the action of the spri 720. As shown
Fi gusecargl ager-aife %cﬁoeczfrscqnn‘géﬁ%aaéuéﬁclehgtf {the probe;

two thyough bores are.abigpgd..ithe $1eeveraan I9§ataerranged

- in the 5recess 740. The spring keeps the sl eeve W th
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t he ¢levesscaridiel Hrasuendnofwilrd piehi p. When
coupl ed, as shown in Figure 19, the probe is

The male coupling member 702 comprises a first inner
part, which comprises‘the probe, and alsc a tube secticn
71.6- that extends from the probe and 1s coincident to the
flow axis B. The external diameter of the tube is less
than the external diameter of the probe, such that a hip
713 is formed ét the intersection. The end of the tube
section remote from the probe comprises the preximal
region 704 that connects with the first £luid passage
(not  shown) . The proximal region further comprises a
radial groove within which a removable stop member 718

can bé secured fast to the- tube section.

The second part forms a sleeve 717 about the outside of .
the tube section of the inner part. | The sleeve
comprises a thick-walled hollow rod with a through bore
coincident with its axis. The through bore has a step
?19P such that its internal diameter in the proximal
region 704 is-larger than im its reglon adjacent to the
probe. In the latter region”tﬁe bore -fits snugly about
the tube section. The step 712 is formed at 905 to the

axis B.



prevented from being withdrawn-fromthe socket by 10
engagenent of the forward end of the sleeve in the
recess 740, aided by the spring 720. In order to

| ‘ﬁ{ﬁﬁiﬁ@#@% coupling apart unintentionally, fo%g‘f?&%g&lﬁﬁnmg
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of excess fluid pressure in the fl ui
passages or nechani cal disl odgenent, the corner 742
of the femal e 15nenber woul d ve to fracture from
the coupling nenber. Breakout "Strength is therefore

provi ded. _However intentiqnal uncoupling is, achieved
easi THE SleeVR 87 AEARPEAPRRN TS oM r'et¥ssPy4emoving the

agai fisdp t RemsPr i N of ok sTH@LLPr BRE i3 dehr eyo the tube
cIeareJ? it is no | onger an 20abut nent obstructh%@
) ; e tube.

t he SF@eha Thed WERHIAWEC oV et FRRRIE e aautu

In a0 £ ght he @odi PNt and, gV dh e i@lLnaed i@ &3¢ and
20 and 21, a coupling assenbly 801 conprisés male 802

and a 25etendl eng0Pcoupt | Agrhewbabsts Théecdupin ngt® of the
asse | S S P ally i coyda i t ;
fLrs%P%%%%dfﬁggtE%%%eg%¥¥ﬁggat e %gtg%§2ﬁ42£%|?§%t the hip
ri ng7i%. repl aced by a second internal sealing ring

815 that creates a seal between a probe and a socket

(as in the first 30enbodi nent), and the probe and

socket has a varying dianeter rather than a constant

di anit emccondaR0e 7 Q67 TRET/ GBRO06/002985<3T, Thehe female

(T SR ST LE-gRSLET UL SIS s
t hr alghebofi@i Bl whtichths Eabrcizcent B didt hetéhdow from a
axi s B And Ryt ans P18 ALy CR: ! M Bs ¥ ien &
~ second fluid passage (not. shown); a socket 722 that is
coincident with the coupling axis A; and an internal
sealing ring 728, which is arranged close to the open

end of the socket.

The female coupling member 703 further comprises a
circular or disé—shaped recess 740 formed in the Zface
723 of the coupling membér, and forming the cpen end of
the socket. The recess 740 is coincident with the flow
axis B in the assembled device (Figure 19) and is sized
appropriately soc as to accommodate snugly the Iforward
_end of the sleeve of the male coupling member, as shown

. in Figure 19.

The probe of the male coupling member can be inserted
into the socket of the female coupling member until a
near-mated position shown in Figure 18 is reached, where
Vtﬁeréiéeﬁe abuts the face 723, but is not within the

recess 740. To complete the insertion of the probe, the



5 conmmuni cation with a second fl uid-passage (not
shown); a socket 822 that is coincident with the
coupling axis A; and an internal sealing ring,828,
ich is _arranged close to the open end of tﬂ?wc 006/002965
arty

wh
EOEREP 0 The nal e coupling menber is substan

10

15

20

25

30

in accordance with the first enbodi nent and incl udes

a proxi mal region 804 arrange96for comuni cation with

a first fluid passage (not shown); a probe 806, which

i s arranged, coi nci dent mnih a coupling axis A aq%?gﬁ 718,

t hr GGt Bor £5 156689 Wi chlH3s EAYEKT s Y061 i Went'e

the fdOWaAXi 8hB -adndexbendsebeipeay a7bbrst as . shown in
aperture on a distal end of the proximal region and
a setoitrapett uleTor-he RickCuNFedeneirapds gueliofhphethe two

pr obg, r AR, 3ok ety 822 sigpeliudescaseaastantndia@BEEr in the
section, between the first 815 and second 828

i nt efgrdsssedlPng rThYs.SPHEREY dresHsMERE atsdiopvad) ‘akldhin  the
the fdlsls S 1RO HhRGeALSy: {pwalds jthe closed end of

t he soé%%i, ?Lé dﬁanetgr o?lthe socﬁ%f decr eases;- and

i mediately 25 adjacent the second sealing ring 828,
towards the open end of the socket, the dianeter of

the ethB?L%Saseés TheuRr Oi%'. &Qfudde1Rrobgne probe is
mat ches that  of fhe socket such that, as séen in
Fi guweehtadhed oire bedpbi ngiikdyanred fivm prdise fiocket by

snug| ithint cke :
S00rrbricrst ) 0 SHE G bamudfg o S, e Fapertng® ¢
of therasespedt,i weldeat ket tard sprdbg ddPacedin tademeto break
seal,ing rings preven&s t he seg rin from.hb %n%

ext ritfed U5 AR&TF SBAPTRY i%ﬁ%@%%ﬁt & preséure “gr meAn®
t he d4 uiekceSs fluid pressure 4in the fluid passages or
mechanical dislodgement, the corner 742 of the female
member would have to fracture from thé coupling member.
Breakout strength 1is therefore providéd. However
intentional uncoupling is. achieved ecasily. Sleeve 717
is withdrawn from recess 740, against the Spring-force.
The corner 1is thereby cleared; it .is no longer an
abutment ;bstructing the sleeve. 'The withdrawal

movement may be continued.

. In an eighth-embodiment and with reference to Figures 20
and 21, a coupling assembly 801l comprises male 802 and
female 803 coupling members. The coupling assembly is
substantially in acceordance wiﬁh. the first embodiment
except that the exteénal Sealing.ring_is replaced by a
second internal sealing ring 815 that creates a seal
between a probe and a socket (as in the first
embodiment), and the probe and socket has a varying

diameter rather than a constant diameter.



In a ninth enbodi nent, and with reference to Fi gures

22 to 24, a coupling assenbly 901 conprises a nale

902 and a fenmal e 903 coupling nenber, generally in
accordance with the sixth enbodi nent. 10 Fi gyre -
ERANEYVRE coupl i ng assenbly uncoupl ed. Therna\P{(:;*JE’G%%O06/00296D
coupl i ng nmenber 902 includes: a proximl region 904
arranged for comuni cation w E a first fluid passage
(not shown); a probe 906, whi is arranged

coincident 15 with a coupling axis A;, . a through-bore ,
908, Thbi cHefadean a1 ncPEBRET W tP t hEVPFOGPRXESLY 1D

B angd.gxiends betwaena f st apembuifecll &l Stahprises a
end of the proximal region and a second aperture on a

ci r cubter@nticale fi2de oficheipr spénchferktify the flow axis

seal jngf g Qo WS IS 08Aq20Q1510S8s t @ thBged for
free]%e%l do?% e ps'r\c/)vgiégﬁar?d ?%ﬁ]ve. 962 whi chSi sr =e o
5r ot atatrhen bettieen v td asegcpodi Flohd (Frgtres 2Moridiown) 7 &

an o sitd o i gure. 24). alve. 58S, is A:

R R e e R

val venéndnonihhermal siseéelohgt helr@uBEBng wieidder LsThrranged

Qutline perineter of th l.ate inclyudes a first -edge
.thatcf%sgdﬁﬁt i?ﬂq%ﬁ¥$%gfa%§eaﬁg%%%€éing second

edge that is arcuate. Wien the valve is in the.

cl osed position, the straight edge is arranged

30perpendicul ar_to. the flow axis nd_ .t.he .end .of
10y cu@?ee Blge ?W?gje%q FFERT T he® pf Vo ap%%%ell& djtrheaé&%dame
pl at it WG 120 07/l Gl 71eB208640028965d8s 9a (pheximal region

centre axis of the valve) is proyided to the , _, .
couptThg AN TenPEERTEbF Rhe 5 ved | sirst fluid

passage (not shown); a probe 806, which 1s arranged
coincident with & coupling axis A; and a.through-bore
15 808, which has an axis coincident with the flow axis B
and extends beé&één a first aperture on a diéﬁél end of
the proximal region. and a second aperture on. a

 cirdumféréntial face of the probe.

20 The socket 822 ‘includes a constant diameter section,
between the first 815 and second 828 internal sealing
rings. However, immediatély adjacent the first sealing
ring 815, towards the closed end of the socket, the
diaméter ofr the socket decreases; and immediately

25 adjacent the second sealing ring 828, towards the open
end cof the socket, theudiameter of the socket increases:
The profile of the probe matches that of the socket such
that, as seen in Figure 21, when the coupling is mated

the probe fits snugly within the socket.

30 -



arranged substantially in line with the straight
edge. 5The mal e coupling nenber further conprises an
arm 960 -that-extends fromthe distal end of the

robe in line with axis A A pin 961 extends,f
V@H&”B?“Fﬁé arm The pin is parallel with thepéﬁggh%QQBME
the val ve. 10The femal e coupling nenber 903 i ncl udes:
a through-bore 921, which is Ly incident with the flow
axis B and extends froma first end that is arranged
for communication with a second fluid Eassaﬁe %got 4 b
showH) ;15 s ddieet - ipa et $PeoitRePaER VR PHOFRE and probe
CoLWHdi?béﬁ%‘%oAihel§e§mih@tﬁi SeAdG khed s828ing rings
(not shown), which is arranged close to the open end

of theomokkeny &HETHAPAI PETOGY stehiasS&RY WeP | Kows the

bal | The.val ¥e, i § operated by a series of
piv&?%%k¥?ﬁks. A 20 ?%rst link 992 is attached fast

5to the valve. An internmediate |ink 993 is pivotably
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attached to the first link at a location offset from

the gxis ofidhewlMeenthe 0BPQ3khereRErehcthes Figures 22
internediate link Is pivotably attached to an

opertabl 2 nenteruigddi Brscopdrallé FewpELsed5ar prhgedl2 and
about | nt at_ i s qf.i xe i r t1Q, t :
?eﬁ%%%r 9@33 cadn ]]11%5 Mt eggég?é:ﬁtall% D8 accordance

femal e e oCated on’a r that” extends

f r omittie thedpistht bebbenntmt menber. The internedi ate

link is pivotably connected to the operabl e nenber

offset fromits axis of rotation. The offset is the

sane as that 30between the offset between the :

i nt erinpdicat 2 | shkwandheWdoupling assembly uncoupled. The.

2001 04/ (0T RO0ELPOLBE0, 40, 905 o ISl Ecston so
t he ardaveredThEnwpevanliel cetber witlsubst@mtdtal Fyuid passage
SimgéﬂftéhéJk ; a probe 906, which is arranged coincident
“with a coupling axis A; a through—bore 908, which has an
aﬁis coincident with the flow axis B and extends between
a first aperture on a distal end of the proximal region
and a second aperture:on a cifdumferential face of the
probe; an external sealing ring 815, which‘is arranged
close to the free end of the probe; and a wvalve 962
which is rotatable between a closed position (Figure 22)

and an open position (Figure 24).

The valve comprises a plate 968 that is held fast to the
top of the valve and on the outside of the coupling .
member. . The outline perimeter of the plate includes a °
first edge that 1s substantially flat and.én opposing
second edge that is arcuate. When the valve is in the
closed po;ition, ‘the straigh£ edge 1s arranged
perpendicular to the flow axis B and the end of the
arcuate edge furthest from the pivot point of the plate



5 plate 968 of the nmal e nenber and has a straight

edge and opposi ng arcuate edge. Wien the valve 990 is

cl osed, as shown if Figure 1, the straight edge is
obligue to the coupling axis and the end of

WPE%%@Emghge furthest fromthe axis of rotat?gﬁmﬁgmwmn%s
parallel to the coupling 10axis B. The fenal e nenber

i ncl udes an arm 980 t hat exteggs fromthe outside of

the body of the fermale nmenber”” A pin 981 extends from

the distal end of the armand parallel to 15the _ axis '
of tHeevalopasreTorgbupld t hBeasEehfsly: 16hePprobects to the
| nSGLSEA A Oakiie spcketygl Onghe coupling Axhs valve is
unt i Ir'st position, as shown in Figure 23, in

whi cfritangesi mebggentdellnbie 1D0e tHehstihg ghtadéghe ofge-
the plate 968 and operabl e nenber 994 respectively.

At this position the valves are still closed. As the

probe is inserted further, the valves are opened

5 unt iThe whehe i goupéoondiepbsit (W e Is RAMP LIRS (it earm 960
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2%, &he thouol berss 2ng @likgaed aad dihewal ¥esoe in Line
250pened. e opening of the valves is substantially
si mwidrh and swdl.| Be pdes@bilbedtbedei fron tthe efret erfcéhe arm.

to val ve .99Q only. he:pro IS dns Lt her,
the i idvds B6FA Pelalt R Tee (Re DS AT 1o
the coupling axis. The pin therefore renmains in

abutnment with the straight
The female ¢oupling member 903 includes: a through-bore
- 921, which 4is coincident with the flow axis B and
extends from a first end” that is arranged for
commﬁnication Qith a second fluid passage ({not shown}; a
-soéket 922 that is coincident with thé coupling axis A;
an internal sealing zxing 928 (not shown}, which 1is
arranged close to the open end of the socket; and a

valve 890 such as any well known ball valve.

The valve is operated by a series of pivoted links. A
first link 982 is attached fast to the wvalve. An
intermediate link 993 is pivotably attached to the first
link at a location offset from the axis of the wvalve.
The'opposite end of the intermediaté link is pivectably
attached to an operable member 994. The operable member
' rotates about a point that i1s fixed with respeét to the
female member 903 and located on a bar that externds from
the body of the female member. The intermediate link is
pivotably connected to the operable member offset from
its axis of rotation. The offset is the same as that

between the offset between the intermediate link and



WO 2007/ 017677PCT/ 032006/ 002965 41 edge but noves
firstly toward the pivot point and then away as is
necessary to rotate the plate and consequently open

the val ve. During decoupling, the pin noves [

Y3 AHE1Bfate parallel to the coupling 5axis E&J}S@tﬁﬂ'}gﬂm%s
first the pin noves freely of the plate before

abutting the opposing arcuate @ace. During further
decoupling, the plate noves frrstly toward the pivot

poi nt and then amaﬁ as i s necessary to rotate the
pl at@=khdoEohbBqiERTRy SU6de {ih HEGMI VRS QReRaPhe member

10 valve ds £ osed the pinyaoves past the end of the
arcuate edge that is parallel to the coupling axis A

and the probe decoupl ed. A significant
advant age of the enbodinent is that the 15coupling

and gacoupli-ng: of [{dgdrenber ssgpans,1aRd 16/ 0§€8ilar to the
t heval vesrespectively, w thoutanyfurther

i nt e?dadit i%9%. of thpnmaleeme®berbyri maft aarfd it edge and

refe t.0 _Ei S 20t , U4 ' I
LG0T B8R B AU 1806501120 1 SN DSl o

" menbErowds Wt Bidumes sevebitd ebbatinentdos hes mabéique to the
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menber. 1002 conprise n, i r_pa a e _
101f%“5€' ea1ﬁﬁbf55§r E?H%Fudgg:ggepgggﬁﬁgk %é FogurtheSt
1004t o anigedakbe odmmartiatdnon swipdral félr stof kbed coupling
passage (ot shown); a probe 1006, which is arranged

coi ent wth a coupling axis A, a through-bore

1008, which has an _

The female member includes an arm 980 that extends from
the outside of the body of the female member. A pin 981
extends from the distal end of the arm and parallel to

‘the axis of the valves.

To couple the assembly, the probe is inmserted into the
socket along the coupling axis until a first positicn,
as shown in Figure 23, in which the pins 981, 961 abut
the straight edge of the plate 968 and operable member
994 respectively. At this position the valves are still
closed. As the probe is inserted further, the valves
are openéd-until, when in a second position as shown in
Figure 24, the through bores are aligned and the wvalves

opened.

The opening of the wvalves is substantially similar and
will be described herein with reference to wvalve 990
only. As the probe is inserted further, the pin moves.
in relatlon t¢ the valve parallel tc the coupling axis.

The pin therefore remains in abutment with the straight
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30axis coincident with the flow axis B.and extends

between a first aperture on a distal end of the

proxinal region WD 2007/017677PCT/ G82006/ 002965 42

and a second aperture on a circunferential f
‘%’ﬂé""&"%@ and an external sealing ring 1015$8%G%‘7‘?106/0029'65
is arranged close to the free end of the probe. 5The
sl eeve is slidably nounted abqut the proximal region
of the first part and urged by spring 1020 towards
t he probe and abutnment with a hlg 1013 fornmed at the

i nt 74t Poh BPVEReLhEdbeY ah@ pFoxFhal PLEGFoRC1RBAGNd Lhen
with; e sguentihy enpodi seinty the fermmlhescoupld Ngplate and
menber 1003 conprises: a through-bore 1021 which is
coi nePmRIRuaRitY tmenf [th% ARIL¥SB alEr %9 efRizoUofda the pin
fI7Shofid Lhaked 5o akcanged %t@o'ﬂﬁ‘é'ﬂ@&' O, WehB &cupi
second F pass%ge not s% a socket 1012 that pupling
is al.>51&:anC| daint fwrtsh tite cmrpl mpgeaxufgre,eelyarpf the plate
I nt eali i.ng 2 [ ge ose
to thé 6ﬁin%gh3% % thgﬁgoc é%n%%ﬁ% ar Péggshga%% Puring
receﬁsrﬂﬂﬂ@ da%mmﬁﬂmﬁgfcﬁmmdplatanmemdsfécesbiytheward the
couplin t. .faorms _the open end of th
socket” dmﬁhré ﬁ%‘i b el e s s 51 0505 °S e %ﬁe&oﬁcate the
a sefiLig cahar cmn@tequ&nomyl rmtl@g;ealﬂcy £ e mech 1wiet. h thEen the
fenale couplin er _and_an o 05|n sSem . Gircu
wash&1 ¥ ecd 1 ﬁ?e he&BenPEitr m§§ﬁ5r ec&” as of the
sepalahieitte0 ddie frenml es 2areoupli ’ﬂ@ eabesupiThey axis A and
sem ci rcul ar washer plece is arranged on the fenale
couptih@sabtoéecond@led-ati ve to the semicircul ar
protrusion such that they conbine to forma circular

ri dge. The axis of the circular ridge is coincident
with axis B. The centre of the circular 30ridge, forms

t he Zi SkIRhaRRP T cB2E¥3N109D Rt Fheneembodiment” is that the

coupling and decoupling of the members opens and closes
the valves respectivélyv without any further
intervention.

in a tenth-embodiment and with reference to Figures 25
to 26, a coupling assembly 1001 comprises a male 1002
and a female 1003 colupling member

As with thé seventh embodiment, the male member 1002

comprises an inner part and a sleeve 1017.

The inner part includes: a proxzximdl regicn 1004 arranged
for communication with a first fluid passage (not
shown); a probe 1006, which is arranged coincident with
a coupling axis A; a through-bore 1008, which has an
axis coincident with the flow axis B and extends between

a first aperture on a distal end of the proximal region



t hrough-bore 1021 in the centre. The washer piece
1041 WD 2007/ 017677PCT/ 032006/ 002965 43 is held to

- the semcircular protrusion on the coupling nenber by

a retaining menber 1042. Retaini ng nmenber 10%
WBAWPYEY a spring or band type 5 arrangenen
consi sting of a nunber of turns. The spring or band

has a dianeter substantially the sane as the dianeter

of the circular protrusion. A& such, the spring or

band fits snugly about the sen1C|rcuIar protrusion

and ke BeabedrEubRPrWAShe?n pf eCéraRET AR By face of the
1056@%1%3 thgqse Cléﬁl&ﬁf lwa§@§11r9j €GeS 101l Y hifich is
t he Toupling ne he mal'e coupling nember can

be i ssEmioEd |cr1t3@et Ihe Sbekére@fe"—ftch@ﬁ‘ diel ®redepl i ng

nmenber substantially as 15previously described W th
reference to the seventh enbodi nment. Duri ng

insertion to the fully coupled .position, as shown in

%T/GBZOOG/OOZS‘GS

5 Fi guTles zﬂ&thBheSr stlaidabay Bpvived AbBEnd P ttemal region
- washer Pé’t” éré“?fﬁﬁal}& gkl ¥,m Elnﬁ%‘ézo towards the
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previously descri ed W eren e e-seventh
eandmﬂ&ntandn thetmated wiodi t isonhias $AbIN fermmgured the

25a, . t he [ ent d fro be|n t.hdr. from
t he SYS& §$C%ﬁogn§§ Pr§% meen Hes g%v?%%%

washer pi ece. Fbmever at a predetern1ned br eakout
force the 25 retalnlng spring expands radially

her b SO g, 1S SR BLEEE A2 Moy {REhElL couoning
al | Cmﬁnlieh:e mebe C@cbtmjrngamrrbertktmwlﬁc-mmiee 1Daé twhich is
grgéégéﬁé%gg{ ”aﬁgfi hgﬁggg}?iﬁiggdsé§{é§hg‘¥§5H'a first
end that is arranged for communication with a second
fluid passage (not shown); a socket 1012 that is
coincident with the coupling axis A; an internal sealing
ring 1028, which is arranged close to the open end of
the socket; and a disk-shaped recess 1040, which is

formed in an end face of the coupling member that forms

" the open end of the socket.

The disk-shaped recess 1040 is defined by a semicircular
protrusion integrally formed with the female coupling
member and an opposing semicircular washer piece 1041.
The semicircular washer piece is separate to the female
coupling member. The semicircular washer piece 1is
“arranged on the female coupling member -and relative to
the eemicircular'protrusion such that they combine to
form a circular ridge. The axis of the circular ridge
is coincident with axis B. The centre of the circular
ridge forms the disk—ehéped recess 1040 with the
through-bore 1021 in the centre. The washer piece 1041
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30spring returns to its original size.This resiliency
thereby returns the washer piece back to its position

IE WO 2007/0%7677PCT/G82006/002965 4 4 abutnent with

the semi circul ar protrusi on. When the cause <
W 4K or ce has been renpved, the probe n§§wﬁﬁgﬁ@mnmb
be inserted into the socket and the coupling
re-coupl ed. The retaining spri t her eby provides

5breakout strength to the cou%?kng. [ ntentiona
de-coupling of the male and femal e coupling nenbers ,
can itse hedd | §0 atht e el By WL r B FHLE R sPRebRef FEHPLLRY

the di sk shaped, Lecessngasemiay iyl y described
10mf%%_ré%e?gncéét05§%%gsé%enth, enbodi nent. The
advant age of such an enbodi nent is that breakout

strength i s achi eved without destructively damagi ng

ei t her gt sthe fmlie.0r1 §esmbensPupld Ny HRARALS ¥ BAWG type
arrangement consisting of a number of turns. The spring
or band has a diameter sﬁbstantially the same as the
diameter of the circular protrusion. 23 such, the
spting or band fits snugly about ' the semicircular
protrusion and the semicircular washer piece and thereby
secures the semicircular washer piece is firﬁly to the

coupling member.

The male coupling member.can be inserted into the socket
of the female coupling member substantially as
previously described with reference to the seventh
embodiment. During insertion to the fully coupled
‘position, as shown in Figure 25a, the retaining spring

or band and the washer piece do not substantially move.

As previously described with reference tc the seventh
‘embodiment, in the mated position, as shown in Figure
25a, the probe is prevented from being withdrawn from-
the "socket by engagement between the sleeve and washer
piece. However, at a predetermined breakout force the
retaining spring expands rédiélly thereby allowing the
washer piece to move vradially away from the fixed
semicircular protrusion, which allows the male coupling
~member to decouple. Due to the regsilient nature of the
retaining spring, aftér disengagement, the retaining
spring returns to 1ts original size. This resiliency

thereby returns the washer piece back to its position in
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15 part thereof. The resilient nature of the

retaining nmenber also allows easy re-coupling after a

br eakout incident. In an el eventh enbodi nent, and
with reference to Figures 2027 to 29, a coupl ,
WRAWABIH771101 conprises a male 1102 and a fe%gﬂg£f¥8gu%ﬁ
coupling nmenber. Figure 27 shows the coupling

assenbly uncoupl ed. In accordagge with the first

enbodi nent, the mate coupling ™25 nenber 1102

i ncl-udes: a proximal region 1104 arranged for

conmARftESmton k2 h thef | PR FNGUd 2FasREYe TH" showljer  the

a propg 1106, mhich 4183 113pged heQi BekdenbnWvibll, athe probe
coupling axis A a through-bore 1108, which has an n
axi $nacoi Aesnlehe winskrERd fiRéw dkics PR ext@éngge coupling

bet ween 308 f4i rst apertupe, on: @y digiala, fndfrdie provides

proxi mal region and a second aperture on a

ci r dunefadioaytt is&lreshbht thatkes ofoupAdnyg .-

2007/ 017677PCT/ GB2006/ 002965 -45 the probe; and an
external sealing ring 1115, which is arranged cl ose

to the free end of the probe. The- male couplin ,
nentfertenti2nednpis-seypd inadedl theangée agowdisgilies coupling
arr at the.inter t LQn: Q% r.egi R
e A R e
and fxooi r thaf etisrit+stlafeacerefesheatly nprbeiodddy idescribed

attached fast.to the | e_counpl.ing,.ne r..and' secured
o PRE TP aaTrerant ral TF a6 ST T EER ] ange. The

The advantage of such an embodiment is that breakout
strength is échieﬁed without destructively damaging
either of the male or female cdupling members or any
part thereof. The “resilient nature of the retaining
member alsc allows easy re-coupling after a breakout

incident.

In an eleventh embodiment, and with reference to Figures
27 to 29, a coupling assembly 1101 comprises a male 1102

and a female 1103 coupling member.

Figure 27 shows the coupling assembly uncoupled. In
accordance with the first embodiment, the male coupling
member 1102 includes: a proximal region 1104 arranged
for communication with a first fluid passagé (not
shown); a probe 1106, which is arranged coincident with
a coupling axis A; a through-bore 1108, which has an
axis coincident with the flow axis B and extends between
a first aperture on a distal end of the proximal region

and a second aperture on a circumferential short face of



tovvard7 ] _
‘WﬂéM%@%B% and the distal end of the sheath termna

10. sheat h nmenber 1107 conprises a substantially
tubul ar section and extends parallel to the coupling
axis A The sheath extends fromthe radiral flange and

s the free end of the probe. The diSta£Cﬁ£Qm££mmm65
nat e

in the sanme 15plain. An internal radial flange extends
fromthe distal end of the sheath and towards the

centre axis. A semcircular holFe 1119 is forned

t hrough the sheath and arranged at_the distal end ) )
regi B¢ TEEPPOl @NHadla cxigrEeht FR2AKIE FhAP 415, which is
coi ngidenodhddhe S kaw axis @hd/%f\MHé diegRne clear

| ater, the hole is sized so as to accommopdate the

femal e coupling nmenber. On an opposi ng si de of

the sheath to the hole, an 25engagi ng feature extends

par aphelnd e the Loup ienaXx $162 adghbfiaum the-ghistialrlange,
end O the sheath. The engagi ng neans 1166 conprises '

5a platkchyi th arehpgegh-dol €2 hantessgredrigendpEultle thyoximal
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t he - i axl / ; : '

d lud f tal abut t
20077%7%%%/ éé%oé%ﬁ%%gz)ggg 46 Wenber includes at oo onon
ext efnat | gnéxs epdirngmfadéal 14} afpee-1168 shagths member 1107
arran of f.-set-fromo e f i ng. I .
oA SIS 0 U8 0T L LS PR socures
I nt extnathe adi atukfanget ofl t fecs heht bhe Sradbahsifhgnge. The

pac ot BrBetlebht ne trELoR® add BrBBeahrie [V tubular
Spridurwicdrs ahdons:tendisonpd el falontal tabutdmnilifraceaxis A.
%ﬂ;z andsggaégee%%ggase%%d%ﬁé%énkéé¥gfx£fgggé E%gl%owards
the free end of the probe. The distal end of the probe
and the distal end of the sheath terminate in the same
plain. An internal radial flange extends from the

distal end of the sheath and towards the centre axis.

A gemicircular hole 1119 ig formed throuch the sheath
and aﬁranged'at the distal end region. The hole has a
centre axis that is coircident with the flow axis B. As
will become clear later, the hole is sized s0 as to

accommodate the female coupling member,

On an opposing side of the sheath to the hole, an
Vengaging feature extends parallel to the coupling axis A
and from the distal end oOf the sheath. The engaging
means 1166 comprises'a plate with a through-hole that is

perpendicular to the .ceupling axis A.

A cleosing member 1162, comprising a tubular section,'is

slidably mounted on the end of the probe. The closing
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10 of the closing nenber. The spring biases the

cl osing nenber to a cl osed position as shown in

Figure 27, wherein the closing nenber is biased

t owar ds abut mnent between the external radial . s
v%?ﬂPHQUQVosing menber -and the internal radiaFéhﬁggggmnmb
of the sheath. Inthe 15 closed position the end of

the sheath, closing nenber anﬂsprobe forma flat

face. In the closed position the first externa

annul ar sealing ring 1115 is | ocated between thg,
di sEEIPERd BIC D the2Pr GBE ARG Lt He Hifert radial flange

t hr qugh- beret 1108 andAcks torseadt t hedal oBget Oeddle of the
closing menber. An internal sealing ring 1165, housed
Wi t RS4RI ntEeREr -annul Bie r e@BEsStlor nEerFeSEpRds  to  the

cl O%hﬁ%k%ggeB%Sa;@ﬁepﬁ?ﬁi:é{r?é@%a‘?ﬂatlh%l%h I 0% @§8e0fneath.

the aperture o e through-bore 1108, 25 also acts
to seal the probe and sheath. The arrangenent of the
two sealing rings, 1115 and 1065, seals fluid within

the At hroughsbare ;11Q80n as ASsHdddy g 4 1St d in th
enbodi%ent,gthe Fenalg c%%pli%%éﬁg%ber 36115§range H e
conpeidded: spackr erflatisdr between whechhpathorndi aeabe. The

Wi t fl axis _B_and.e X fJ end 1112
t ha{%ptr%gzélggf o%a?gﬁcg?&%oio% o%z%gefq 7 ime anged Tt
f or aogmumnitdat icdthem tdnda asgsoma fihgi dxfassade reddel flange
shown) ;, .a socket 1122 fhat i oi nei.dent. w t .
cout g ceketind A8abal | Ll ik D Pg g r0stn
whi alambgrart@angedcthese tmpditd copeasenchoofn t he Figure 27,

5spcket. . The .femal e coupling nmenber, 1103, c rises an, .
R Ll dighantey - T80 har dpEsibe CaRE R pREtment
socketwkii2tapdeateehal nkagi aemiedn gkl Bif thad dlelsabhsS member

th | osi . -
ea%dp%hﬂg internal radial flange of the sheath. In the
closed position the end of the sheath, c¢closing member

and probe form a flat face.

In the closed poesition the first ‘external annular
sealing ring 1115 is located betwéén the distal end of
the probe and the aperture through-bore 1108 and acts to
seal the probe to the closing member. An internal
sealing ring 1165, housed within an internal annular
recess formed in the closing member and positioned on
the other side of the aperture of the thrdughnbore 1108,
aléo acts to seal the probe and sheath. The arrangement
of the two sealing rings, 1115 and 1065, seals fluid
within the through-bore 1108.

'As with the first embodiment, the female coupling member
1103 comprises: a through-bore 1121, which is coincident

with the flow axis B and extends from a Ffirst end that
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10nmenber within the socket. The retaini.ng nenber
conprises a tubular section with a substantially

cl osed end. The retaining nenber is |ocated within a
hol e formed through the closed end of 15 th

VY78V 78Ecured fast to the femal e menber. Thgcg%ﬁéﬁlg
the retaining nenber is coincident with coupling axis

A. the dianeter of the r@lainfyg nmenber is | ess than

the internal dianmeter of the Socket, such that the
‘retaining nmenber extends within the socket and 20 .
fr omhd hetalased eA@Tt oCAATHIRR S| (idt afongerrad fluid
socket  -Hhe substantiRf | Yaclsesgdrend 2of dlia retaicBingident
menber 1S therefore located within the socket. A _ . ,
hol eyitdoitiei derlwnphaehesedupl 31y dxilternad FeakeRY ©ing
thr oyl { NG, SUbSEaNGally o6l esedeend, @ Theok! QsinGbr the
menber donprises a centr For o section, which

i nclyddsta radi al flange that extends outwardly from

one end. The other end is attached to a radial face

of a closed end of a tube. The tube is co-incident

30with the coupling axis A and al so the axis of the
centTisd feokldheoupbénexmenberf rldifidt heonfisisHs e internal
face . WO 2007/ 0176 ' CI{ GB2006 ang t

t he Dppadict 8°8RE roZL Zg; Hetéa(e;ﬁt c?g?é%))%q%st%ghno&% 5 %‘8@;&@% 1122
Fi gungi 24, rehe inddigal ndiiangel ddl t hbaendragfaise dhst glosing
rod is housed within the tubular section of the

ret &ITHG AedBeP WPhPhESkentral rod extending

through 5the hole in substantially closed end.

?02965

The retaining member comprises a tubular'section with a
substantially closed end.  The retaining member is
located within a hole fermed through the closed end of
the' socket and is secured fast to the female member.
The axis of the retaining member is coincident with
coupling axis A. the diameter of the retaining membex
is less than the intgrnal diameter of the socket,,such
~that the retaining member extends within the socket and
from the closed end to a midway position along the
socket. The substantially closed end of the retaining
member is therefore located within the socket. A hole,
coincident with the coupling axis A, is formed through

the substantially closed end.

The closing member comprises a central rod section,
which includes a radial flange that exténds outwardly
from one end. The other end is attached to a radial
face of a closed end of a tube. The tube is co-incident
with the coupling axis Ar and also the axis of the

central rod. The tube exitends from the distal end face
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A bi asing nmeans such as a spring 1192 operates
between the closed end of the socket and an interna
face of the closed end of the closing nmenber 1190. The

-spring.10bi ases the closing nenber towards t _
"E‘ﬁ&”"?ﬁl"f P@g@ﬁ?ﬂ%mmﬁs

e socket. The closing nmenber is stopp
the cl osed position by abut nent between the
substantially closed end of t retai ni ng menber and
the radial flange of the central nenber of the
cl osi ng.nmenber. The closhngé 15 nenber. i s arranged %p‘

st opfich $E T dsERe pRPPFORS sGEA tHat “the CERFERRAl© As

faceQfynt N8 &liogad end ohet hadghosiEngngenber the eAd of the
the sane plain as the open end of the sockets. 20ln-
t he Eis69dd 19654 opousefe VHEBhafhe eafP Ry | fgciiidp of the

seal $.14N8 1 38Cketulee thenchasi ReneaheroBetweendtiRg through
open end of "the socket and the aperture of the

t hr dlighbbepeinlzubshanekaklnatl o 86 -ri ng 1193

seal s the socket to the closing nenber on the

opposite side of the aperture 25 of the through-bore _
1121. As such, in the closed position, fluid in the ‘

t hr dughi-ssume Tiedng sswatal @8 fr 6RTéRGapilAg PRerates between

2007101767 TECTFRE2 306, B028RE 4 Bt dnus. Neraraiearar® e
and qlasakl eénd o wbuphengelodingA. mdhkeenddditng méds spring
(L8 S U Sy TS ELATRY o o
abutddcngtt.he rwe fdlaisiemdsmafbeachs cetpbirg in the closed
position by abutment between the substantially closed
end of the retaining member and the radial flange of the
central member of £the closing member. The closing
member is arranged to stop in the closed position such
that the external face of the closed end of the closiﬁg
member is in the same plain as the open end of the

sockets.

In the closed position, the internal sealing ring 1128
seals the socket to the closing member between Lhe open
end of the socket and the aperture of the through-bore
1121. An external sealing ring 1193 seals the socket to .
the closing member on the opposite side of the aperture
of the through-bore 1121. As such, in the closed
position, fluid in the through-bore 1121 is sealed f;om

escaping the through-bore at the socket end.

An engagingrmeans 1194 is arranged on the outside of the

female coupling member and comprises a plate that



menber, as shown in Figure 28. Coupling may then be
initiated by providing a closing force- such that the
menbers nmove to a fully inserted position, as shown
in _Figure 29. During the further insertion,
‘%P8@VﬁﬁmTﬁO menber of the male coupling nenbEGEGRZO&anﬁ
the cl osi ng nenber of the femal e coupling nenber are
urged axially and agai nst theégias of the respective
springs 1164 and 1192. Mvenent is stopped by

abut ment between the radial flange _ of the nmale

coup?’ﬂ@‘qf?en%?Pe@JWQ%rerﬂ?dofparfé% F%sﬁ%‘é}iﬂr%g axis A.
cl osqig b @R aakS 9 nbYuabuterentrhgtween . he

Cl osed endof” the socket and the end of the respective

cl osing nenber. As can be seen in Figure 29, and as

previ ously described, in the fully inserted position

t he 4y opghs b@xﬁ&SféﬁaE@CBo@ﬁliﬁ@ Iﬁ@hﬁéwgnaﬁobae&bawed by

are aligned. Furthernore the external sealing ring

5the pridbeldivd amettviter Bae Swal itdgtr ishgtsofot h@achl?é’Ppl’ng

10

are gl ed, abaytyhhe f hrglghs bpg es asupheYOUsly then be

described.” 25Furthernore, in the fully inserted
p05|tmxﬁ1aﬁ@&aQMgag@WEﬂﬂnﬁeahscbmsﬁhk ﬁﬁréecéﬁﬁﬁ%néhat the

éﬂ%ﬂ% t QM§n9§g§n%ﬂﬁl?E§H§e9{e&hgg as shown in

cou i ng renber afe al So afigned ed in
preanmﬂxenb@dlmmuﬁmngath@aﬁmmmh®unlnayrb@omnséhﬁe@lOSlng

th th t 30th ho h aof t
enggg St © res e% {g E%eFe%§fgg%v reaggﬁtrﬁﬁe IE%OSlng

stramgﬂha:ﬂh@ ph@ Wehblal soupWhyg member are urged axially
2007/ 0 7677P 1 0Q6/ 0029 50 nee o be inserte ,
for e T e S8 St s fEod164 ana
cowﬁng rrenﬂ@@x&@m@;@artls Theobpb@ Ki19abhenugh thecween the
sheath_of the male coupling 5 nenp; [ rranged
accepdials JWarse ﬁgrtth&r malg ?%%nf %&fﬂ% a?@nﬁi]re end of

15 throygh whisghctheel NtesBahgt hiumeh- bare 11240 e)ﬁﬁn%utment

20

25

30

This provides rotational - alignment between the t
couq g are fher S1amidc it afe PR kEFdErd 6h§n§afie°f the

al i gnnenthetwegn <tiRg tREBEYN- As can be seen in Figure 29,
and as previously described, in the fully inserted
position - the thﬁough—bores in each of the coupling
membérs are aligned. Furthermoré the external sealing
ring of the probe and the internal sealing ring of the
socket | are arranged about the  through-bores as

previously described.

Furthermore, in the fully inserted ©positicn, the
engagement means of the male coupling member and the
~engagement ﬁeans of the femzle coupling member are also
aligned. As described in previous embodiments, a
breakout pin may be inserted through the respective
through-holes in each of the engagement members to

thereby provide breakout strength. The pin will also



10bores. Such an enbodi nent provi des severa

advant ages. The enbodi nent provides flat ends to the
coupl i ngs, which enables the couplings to be w ped

c|l ean easily. The 15 through-bores in each co

WA 8 al so cl osed when not coupl ed thergg@kﬁﬁkmmmmms
ensuring fluid running through the bores does not

escape during coupling and dezgoupling of the

assenbly. 20Figure 30 shows a twel fth enbodi ment of

§$resent i nvention, _wherein.

i nmbel . ,
il i &P 152 P Se R aRe e P IR L ﬁ%'e hoPEFT BbethEpEgTings

enmbogh die L& idige ABnehagt Uhednémbar£apasi.te structure

such as carbon or glass fibre. 25 1t is known that a

55 wi nd angl e achi eves optimum strength for a tube
section. Accordingly, bent tubes, such as the nale
couptidgnsesaber 1 s weuk-duba mrRUfAcdathedh M the ambbeWcrdpling
angl e mai ntai ned al ong both the 30proxi nal_ regi on

5 1208 1 d8pSEEAEFThe bRl AFBATs B atPPiip part of the
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2007¢ QA6 7 RCH $B2006 /1202265 5hrahg8 ak@ngnt henpr obeternal

with espect to the coupling axis A, Figure 30 |
shovigrrwhbsre phtilr ®¥tendecor daidé wPERVifes rotational

alignment between the two coupling members, which is
needed in order to ensure alignment between the through-

hores.

Such an embodiment provides several advantages. The
embodiment provides flat ends to the couplings, which
enables the couplings <toc be wipgd clean easily. The
through-bores in éach coupling Jﬁember are 5150 closed
when not coupled thereby ensuring fluid running through
the bores does not escape during coupling and de-

coupling of the assembly.

Figure 30 shows a -twelfth embodiment Qf the present
invehtion, wherein éoupling members substantially in
accordance with the herein described embodiments are
manufactured in a composite structure such as carbon or

glass fibre,

Tt . is Xnown that a ‘i55° wind angle achieves optimum
strength for a tube section. Accordingly, bent tubes,
such as the male coupling member, would be manufactured
with 'a #53° wind angle maintained- along both the

proximal region 1204 with respect to the flow axis B and



5twel fth enbodi nent of the present invention. The
mal e coupling nmenber conprises a 55 wind angl e al ong
the proximal region but then changes to a 0/90 w nd

7‘(?(:;%({0%9)69;19 the probe wherein the majority obctRS82006/002065

res-are laid along the axial direction.
Contrastingly the 10fi bres- of the femal e coupling
menber are laid with a 55 w ng, angl e al ong the open
end region but change to a 0/ wi nd angle at the

socket section wi.th the majarity of the fjbres bein | .
e et e e o T ot CRankRt Rodphate axis

‘anglze, gives the coupling nenbers greater strength and

counteracts the dom nant hoop stresses in the area.
20The present invention nmay be used in hydraulic or
pneumatic machinery but is preferably used in fluid

del ivepp-amal iseatisonse Aistgnpdieant iadwanicagenek wheh the
present invention is that 25 the -flow of fluid

thr TERHIG FasFenblsy Pt EMITRIqR- The male

and ad)oi ni ng upstream and downstream
passagesint=d bedipingged | then cthdarges vied | 2 kAGAH® wind angle

tion within the oil_pipel] . d '. |
o SOt UGS ORIt £ UGN Lry: oupt | e, DT> 2%

- 200704/ 6 41BeT/ GBRO064002965 152cktonk | | bEpmieasditdiyngly the
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app%%%gégﬁ%%h%hgp%&%gwéﬂéﬁaﬁfﬁgélé%hber are laid with a

#55° wind angle along thé open end region but change to

a 0/90° wind angle at the socket section with the

majority of the fibres being laid in the radial

direction.

The change in wind angle gives the coupling members
greater strength and . counteracts the dominant hoop

stresses in the area.

The present invention may be used in hydraulic or
pneumatic machinery but is preferably used in Zfluid

delivery applications.

A significant advantage of the present inverntion is that
the -flow of fluid through the coupling assembly is
substantially through a straight conduit. This enables

the conduit and the adjoining upstream and downstream

fluid passages to be ‘pigged’, which is a well-known
operation within the oil pipeline sector and requires an

unobstructed conduit through any couplings.

outF
tth#ﬁgﬂgggnﬁgﬁggrC&%ﬁg%ﬁseghgsiggabkﬁ%dtPﬁﬁf%ﬁd#i&ng the -

EnE

R ndisiy



person that a coupling assenbly in-accordahce with

the present invention may be conveniently conposed of

5 plastics metals, or any other materials that are
ow_in he art. Further, the precise arranggfBeh.fboonoss

W(I’]%OOZ{Q\P{S may be varied from those depi cted

10

15

wi t hi n-the acconpanyi ng drawi ngs. For instance, it is

not required that the coupllngzassenbly be

substantially symetri cal i ndeed 10 for sone
applications it may be advantageous to have

eccentrically shaped parts. The cross section of the

mal e nenber and th cor respondi

Sobk et hbebe not2Bel 8y FPRAF FERl LOF ﬁi}ﬁgﬁpﬁ’ﬁ FgiRetepy okilled
pr&fa/dredegabodi NeRipBiSid t agbémvby f of ran:‘toaiﬁd@m@f Wwitth  the
mal e menber (s) within the 15 femal e nenber..

200@5@1#67743@@@12%6/ BA%965%53 CNNE o tIN co‘a?}FI??FQEd of

asse/iik o ondigheasall wontereonneeti-ngl1tl vhdt are know in
passages conprises mal e and femal e coupling nmenbers

5 ke cehrtare rFalt‘fééilelrn Ude BEIHSE tF PRI He of F]ﬁ% parts
gf e Hedilg JenBlie s meher ,ac%%%ﬁanylng
coupl i ng b |nc |ng a fIrSt end arranged fo
cabmeeditrigen t o }amfl umdtpassageﬂanélSa i oGGHUBEPE "that the
ext en fr Lr 1 4 indeed
D, PR, DRl SO POt Ay e e
bemmeeaonhe ippkichdM&ndla cha g urfeer efventafiaees ofte have

the erein ed :
LGS B5PS ToF PERER EBURPT ngt Renbes™ hr £ iR Pef® ™21e
almpiger funids teheorgirtredboatii axi Semnkk tiheniproecked need not

socket gre coincident al a.second | ongi tudinal ..

TS TR e T nchPHeR EBOFnbs 1657 RATTEAY Phgdinent s
t hiough: s esoBr @virdicAgna Jdd Uitk csTlli hckBtWeen thehin the
two fluid passages and fluid being substantially ,

r tSHEd APPRe conduit by sealing nmeans. 2. A
coupling assenbly as clained in daim1l in which, in
20 use, the fluid passage connected to the first end
of the femal e coupling nenber is coincident with the
t hrough- bore of the femal e nenber and the fluid
passage connected to the first end of the male
coupling nmenber is coincident with the through-bore
of the mal e nenber.



25 3. A coupling assenbly as clained in Claim1l or

2, in which the probe conprises a second end of the

mal e coupling nenber. 30 4. A coupling assenbly as

claimed in Clainms 1-3, in which the socket conprises

a second end of the fermal e coupling nenber and the

t hrough-bore of the femal e nenber extends from

WO807787d7 and i ntersects the socket. WO PC”GBﬂm@mnmh
-2007/ 017677PCT/ GB2006/ 002965 54 5. A coupling '
-assenbly as clained in any precedlng Caim in which.

t he seal i ng neans conprlses a*?irst and second

annul ar sealing ring, wherein when mated in use, the

fi csnI®S annul ar sealing ring i S arranged on one side

of the intersection of the through-bore and socket of

the femal e nenber and the second annul ar sealing ring

i s1ar rangefdip0antheaothsly sifde okelbesawiler sedtdrapnakcting
the t hrough- bore and socket of t hi %e | e menher 10 b

Epe 0 U 97 o SOMBIY 558 07 oF Nt | T & (fie [ipg members,

5%@0}; herdi hste@nnyl akeSedl i NGdriNGgCANRNIERS af the male
i nternal annular sealing ring within the: socket an

t WeeBeriontn el PCksedl PAgtPENgBBAPr "SBS=EN ERFEr ﬁé?llipllng
anﬂéﬁ r fﬁﬂl%&l #géi'ﬁ¥l§¥]éH@33E&%Q%ed forAcefHBELRSn to a

asse y as in any preceding Caim in which
thélWCbheas@qﬁ aubst apricdhy Dewief eriveodieg drametle, first

éjnci h%f?%éﬁg’lt ﬂ'&le Qéhxlsoq_ﬁﬁﬁt %%trl al lfy t"A@' t-nlgal .S %%ﬁ;%@ member

di anet er assenbl y as in
10pr@xmﬁhdq)Mé&waan|thaWﬁ£tsthendhaodgh bomegmfﬁrehélal face

nd fe uplln nenbe 54 bst.anti.al
st?é tg}ﬁ I\ﬁ%ﬁ el ShAEn %H%p‘z‘%a coupr't nugslé r%%r S,Jl:%ar&e{:lﬁ-jfh ~bores
naiﬁdebﬂhusebﬁﬁmaﬂ@raugheaor&ﬁedetumelaestraag@mg a first

fluid conduit.
longltudlnal axis and the probe and socket are coincident

along a second longltudlnal axis, which is 1ncllnedrto the
15 first axis, the through-bores providing a fluid conduit
between  the two fluid passages and flwid being

substantially retained in the conduit by sealing means.

2. a coupling assembly as claimed in Claim 1 in which, in
20  use, the fluid passage connected to the first end of the
female’coupling member is coincident with the through-bore
of the female member and the fluid passage connected to
the first end of the male coupling member 1s coincident
with the through-bore of the male member.
25 ‘
3. A coupling assembly as claimed in Claim 1 or 2, in
which the probe comprises a second end of the male

-coupling member.

30 4. A coupling assembly as claimed in Claims 1-3, in which
the socket comprises a second end of the female coupling
member and the through-bore of the femaile member extends

from the first end and intersecis the socket.



9. A coupling assenbly as clained in any preceding
Claim in which the through-bores in the male and

~femal e coupling 30 nenbers are of identical constant
- diameter. WD 2007/017677PCT/ GB2006/ 002965 55

rel easabl e retai ning neans arranged to resist- the
-uncoupling of the nmated coupling nenbers. 5
BRI A5 senbl y as clainmed in C ai m 10, i—n%{ﬁmgﬁm{n%b
the mal e coupling nmenber further includes a '

di ametrical through-hole and the femal e coupling

menber further includes at | east one ,dianetrically

al i gned t hrough-hol e, -and when. mat ed t he through

hol es are aligned and the retaining neans conprises a

pi n; whj chyJ gi'hgsggggﬁbiyr@gg&uali%etdhenh@h;¢3predé_>di:#g Claim,
coupl i ng asgerrbl y as clained in daim1l1l, in V\,{twi chd : d
t heimli whith i the ShrOLDH- REPESOCOFREIRRT e@ cSipFingRd seton
member Js_arranged t BRe hbhec8rigagde, the first
di afre L}iiacralseféggﬁr 588%5 E‘gkllgf%??t he fenal e coupl i ng
qrenheruis aspahied imitche igocketanger3 o Bl Fhge ©f the
assenbly as .cl ai in i.m.1 in [ of the female

r et%?i?ﬁ%gf%égﬁs Ogg%‘grei ggg%gg}]i gglt:é p%r\g@,%bh%é(}ﬁ; in - -
US@perdbi Saraf rargeddoast anintif atheenhl g coup iy arranged on

menber, and a,second part, which,. in _use, i %qg&gr d
fasiihe%/viQtllil@clh@lfjgnﬁlrfletggubﬁ%]ésen%ﬁboélr ,OEaﬁgeV\E%?%\F i e
use,dhef idrsthpartmand seaese. part engage with each

ot her, said engagenent conprising the retaining -

10means. 25 14. A coupling assenbly as clained in

G af m13 a5 mﬁgcléégenqg@eng@nbmmaetm ‘Chaishi 6 tilme which
first-and second parts each conprise a rack of radial rnal
tedtte F0rE6. Muoleli MPHsSIEbIy s CRTHEES n® al'hr®

14, in whic adi:al, teeti Of chhé ddckst paid faee second
outa\/\%ru&\g; a%%é?ﬁ%gra&?llgl teeth of the second part ,

f acmriulwar dlepling ring comprises an external annular sealing

15 ring on the probe.

7. A coupling assembly as claimed in any preceding7Claim,
in which the prbbe is of substantially uniform outer

diameter, and the socket is of substantially uniform inner

20 diameter.

‘B. A éoupling'assembly as claimed in any preceding Claim,
in which the through—-bores in the male and female coupling

members are substantially straight, wherein when the

25 coupling members are mated in use the through-bores define

30

a straight fluid conduit.

5. A coupling assembly as claimed in any preceding Claim,
in which the through-bores in the male and female coupling

members are of identical constant diameter.

10. A coupling assembly as claimed in any preceding Claim,

in which  the coupling assembly further comprises



WD 2007/ 017677PCT/ GB2006/ 002965 56 16.. A coupling

assenbly as clained in Caim114, in which the radia

teeth of the first part face inwardly, and the radia

teeth of the second part face Qutwardly. 5 17. A

coupling assenbly as clained in Clains 13-16, in

ich the first part conprises a clip. 18. .

ggﬁﬁP%ﬂ&”&ssenbly as clainmed in Claim17, iné%ﬁﬁgﬁmmmmmsa
the clip conprises resilient material. 10 19. A

coupling assenbly as cl ai med ig Clainms 17 or 18, in

which the clip conprises first and second sections
‘arranged about opposing sides of the first .

| oligl e ueh ks aﬁﬁgaaﬁm%remﬁépﬁed Py andednned i ngesist  the
-SeRhLOML INH di 4R nhP cAPULSp B dd 3GH 0 the mal e
~coupling nenber, where said abutmnent conprises the

first arrangenent of the clip and nmal e nenber, and

mfiel,‘!{] 8&#]?1%12% 9@§erﬁ£lfaé9 <f:i 'ﬁﬁec@nﬂlséfgm 10, . in which
sections includes spaced froMthe connecting section ,
5t hehe adiak  toeeph in20 mdfherA Tougldmglastenbdt yaasliametrical

cl ai med .i aim19, .in which.the radi.al teet ft :

cl r%lf%“_?“eo%veaa\ﬂ e eage%tienllaaylepi vcé)tlﬁpr%gngt I%é%%)%rong%rther

of Lidteuddy it Oresectonn Spanéonscaligutathmesorneatighghole,

section, 25 21. A _couplin Ss |y as clai.ned in
C & ZHEDWH t%p&?&en*fh’é‘gu%" a?‘rﬁ?%, FIF WRECHREHe @nd The
, fa@é&éﬂnﬂﬂ@em%bﬁﬁg%ohﬁrﬁbégnﬁn%iﬁwt&hi&KEiéﬂﬂﬁﬂgﬁﬂaa through

section conprises an oblique face.
10  the holes.

12, A coupling assembly as claimed in Claim- 11, in which’
the diametrical through—hole of thé male coupling member
is arraﬁged on the p:i:obe. and the or each diametrical

15 through~hole of the female Coqpling member ié arranged in

the socket.

13. A coupling assembly as claimed in Claim 10, in which
the retaining means comprises a first part, which, in use,
20 is arranged fast with ﬁhé male coupling member, and a .
second part, which, in use, 1s arranged faét with the
female coupling member, and wherein in use the first part
and second part engage with each other, said engagemant
- comprising the retaining means.
25
14. A coupling assembly as claimed in Claim 13 or any
claim dependént tﬂereto, in which the £first and éecond.

parts each comprise a rack of radial teeth.

30 15. A coupling assembly as claimed in Claim 14, in which
the radial teeth of the first part face outwardly and the

radial teeth of the second part face inwardly.



30 22. A coupling assenbly according to any precedi ng
Claimwherein the angle of inclination between the
probe and the through-bore of the male coupling
menber, and between the 57 socket and the
t hrough-bore of the femal e coupling nmenber, is the

IS I n the range 5-35. 23. A coupl i ng PaSSBacH02965
3@?%?3?ﬁgﬁto any preceding Claim 5 in which the
socket of the femal e coupling nenber further includes
a closed end and an aperture fskom the socket,
wherein, in use, the aperture is arranged in
communication,with _a _space_be he, ctpsed end andwhich
a &#%télCﬁwgqéﬁgtﬁ588?§§g,agugﬁggﬁ%% ﬁ%en_the prgbe
i s pserdeed1i Rkerhhesl@hsockest apditerfiade dingagicipy nand the

‘the socket is forced out of the, aperd yr e andithe
' % P

5cl difred iGPUEIdR 2358

10

egriéssaiatechl Phe i et romthe apefture
determ nes the insertion force required to insert the

probe into the socket. 15 24, A.coupli Sl y18s16, ir
- Wwhi BH F%Sl%%%r?grgﬁ%xtends "

thr the ¢hosed,epd @ngheesoakelip. 25. A coupling

asggﬁgﬁy as claing% in Caim23, in which the ‘

aperture conprises a split pin which is inserted 20

t hr.qugh | t he fapale ;goupkingd mepbelatur ther in which

co Q%igiﬁﬁg%ﬁgnﬁolefe'whkqﬁ extends, orthogonal to the ‘

axitheot1ltbecsopkeses 2651l asdupPLAassenbly as

clained in Caim?25, in which 25 the probe further

i ncludes a non-symmetrical feature that is arranged, :

injusea teuedingenatembiyhathelapiad s Fladseh har 18, i1

‘when the probe is in an incorreet orientatign.ahputsections

15

20

t h&/séeond-"Fongilt®di F&1FaxTS, tRe probe abuts the

Sp@ﬂfaﬂb@deﬁﬁkﬁ:tb@péﬁimmghi@@sesfat@emﬁ#yﬁﬁilongit?dinal
axis and are joined by a connecting section that in use
abuts = flange on the malé coupling member, where 5said
abutment comprises thé first arrangement of the c¢lip and
maie member, and wherein at least one of said first and

second seéﬁions includes spaced from the connecting

section the radial teeth.

.20. A coupling assembly as claimed in Claim 19, in which
the radial teeth of the clip are removeably eﬁgaggd by

pivoting at least one of the first or section sections

about the connecting section.

25

30

21. A coupling assembly as claimed in C;aim 20, when
dependent on Claim 16, in which the face of the flange in

abutment with the connecting section comprises an obligue

face.

22. A coupling aésembly according to any preceding Claim
wherein the angle of inclination between the probe and the

through~bore of the male coupling member, and between the



10

30 27. A coupling assenbly as clainmed in any
preceding claim in which the nale and fenal e
coupl i ng nmenbers further conprise co-operating
alignment features wherein said co- WO

2007/ 017677PCT/ GB2006/ 002965 58 operation limts the
relative orientation about the second | ongit

¥ ﬁgnwﬂg?gthe probe can be inserted into theHQJI/%%EOWOU2963
5 28. A coupling assenbly as clainmed in dairm27, in
whi ch the co-operating parts gynprlse at | east one
and preferably two nale features which are fast
coupling menber -and parallel to the secgond axis, the

c s operatany thar tErPugkherre Wpriis fGTRIE €aER1ipy member,
e ¢ LRALULR Ana0ELespopMl g, [l gsPeat ur e, which -

are fast to t e coupling nenber, wherein,
duri ng |nsert|on of the probe into the socket, the or

ea‘2(:‘{1ure 5 S%%m% rggggr F {Qeag 5egge&§ﬂ§|@lalm,

coup ng assenbfy as c aimed in
Clial nw2i8&;h wh@n sdze:pmtdem wre degiadel@oubhinki phnbhe further

W&Ie tures furt se_notches._an

Qﬁ} wéﬁbgioﬁﬁ tﬁ g%ﬁ%r?%egpépg? %rggTFh'%ﬁyagSCket
|ﬂﬂﬁﬁ§§§i tiheubepakRef eptritess fﬂuhnMaagednla bomhungcatlon
neans Iocates in the ap e£tur S a (ﬁﬁqug d of
i igde, 2 ePRRERsPRFYAER hefof ﬂég t8n r89 d@'t e
reda%asgﬁtﬂbﬂe r eh i g TBANS, B Araupld ngn%ﬁeé‘dﬂzynto the

-as clainmed in any preceding claim in which th

e kedu priig ive 1%0%’?111%%st%evéPQ%et\/\ﬁchFF%ed out of
pQ%%?%&%f%hHEdaﬁhoﬂﬁélQ&Qeégeré@gQﬁgﬁhgoﬁﬁbh@nﬁ fluid from

| osed position and allows fluid, flow along the

't hheugdpdorerd ndeheopereposhei dgasegiion deupki mpauived to
-assemly a3 5£o red, L g §%é“48é¥%t I n which

15
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24. A coupling assembly as claimed in Claim 23, in which
the aperture extends through the closed end of the socket.

25. A coupling assembly as clalmed in Clalm 23 in which
the ‘aperture comprlses a Spllt pin’ which 15 inserted
through a hole, the- female coupllng member further
comprising the hole,'whibh extends o;thogonal to the axis

of the socket.

26. A coupling assembly as claimed in Claim 25, in which
the probe further includes a non-symmetrical feature that
is arranged, in use, to co-operate with the split piF,
- such that when the‘prébe ig in an incorrect corientation
about the second longitudiﬁal axis, - the brobe abuts the

split pin before the through-bores are aligned.

27. A coupling assembly as claimed in any preceding claim,
in which the male and female coupling members further

comprise co-operating alignment features wherein said co-



30 the valve of the male coupling.nenber is operable
bet ween the open and cl osed position by rotating an
operabl e feature. WO 2007/017677PCT/ GB2006/ 002965 59
32. A coupling assenbly as claimed in Claim-31, in
whi ch the operable feature is operated by a part of

't coupl i ng nenber, such that the valpeg/dBoos/002965 -
f%ﬁé@@@P%?bn1the open position to the closed position '

when the probe is 5 uncoupled fromthe socket. 33. A
coupling assenbly as clained iz Aaim30, in which
the val ve further conprises biasing neans, which acts

to bias the valve towards the closed. positi e
whERETA YIRS 10TbbEr BHT & TATIFe OF SO oher At d iy a T £5C0nd
of ithe:femmhelcaupki pgarerherpsieh ddmthbet himseatted isto the
noved 't owards the open position when the probe is

i ng@ctkéd-i nto the socket. 34 A Coupling assenbly as
clainmed in any preceding claim 15 in which the

femal e coupling nmenber conprises.a valve,_ whic - .
5, péveht sobditof lkeReEPbYigas he 2t duyh7hor &% 27a in which
cl gsed posi tian al l.ows, fluigh-filsew alrongidd¥r one and
th%%&ghf%%fgmg%tgﬁgopé%}positig%i%50 35. A coupling ,
assperitbyabdyclisioneth lien @adivped4 whighwitén fard vep vehe male

of the_femal e coupling ' i 5, opgLakl.e hat  tudinal

t hgogﬁéﬁngnﬁleg&@&gaanp%s?%?%ly ?%t ating “an Qp%leu

f eaktige. 2 3m-dhaoauphyngaassediryhas chabrdging. for each

Claim 35, in which the operable f re i ated; .y,
1Obym§lﬁarﬁe%ﬁu§9ua%N£Q¥ﬁﬁ§§8P?ﬁﬁgn€§%%??.§%c t hat ?%%F ar?

valygti sthot ahed f&eind hecapannpositmbaxt o wieerecingseduring

posi tion when the probe is.uncoupled fromthe sock 7
30igveraieBupli AGcadeons y R4S %Fl i ﬁ@&.ﬁ‘F}%f c%guem%e,e%.%%‘ male

“hESEthgs ¥§L8%3£&%é§e£ﬁﬁpﬁmkiaese@&@sfémammansxure.
whi ch acts to bias the valve towards the closed ’
position, wherein the :

15 29. A coupling assembly as claimed in Claim 28, when
| dependent on_claim 10, in which the male features further
comprise noctches aﬁd the female coupling member further
comprisesr apertures that- infersect the female Ifeatures,
and wherein a locking means locates in the apexﬁures and,

20 . when érranged in use, engages with the notches to provide

the releasable retaining means.

30. A coupling assembly as claimed in any preceding claim,
in which the male coupling member comprises a valve, which
25 prevents fluid flow along the through-bore in a closed

position and allows fluid flow along the through-bore in

an open position.

31, A coupling assembly as claimed in Claim 30, in which
30 the valve of the male coupling member is operable between

the open and closed position by rotating an operable

feature. -



WD 2007/ 017677PCT/ GB2006/ 002965 60 operable feature

is operated by a part of the male coupling nenber

such that the valve is noved towards the open

position when the probe is inserted into the socket.

5 38. A coupling assenbly as clainmed in any precedi ng
which a sealing ring is provided a

tgr?aiog?rmollky)@7and t he socket, and wherein the pro%kgje?ﬁf%cp%ﬁm%\

socket taper adjacent to the sealing ring so as to-

prevent damage or renoval of Fe sealing ring by

fluid pressure. 10 39." A coupling assenbly as

claimed in any preceding clai wherein two, seal i ng
ri Ags Ar eoppbiidedSsonelY o2tabh2sTRE B¢ thaiF| dtd Pa which

CoRgui bpeWRET £ @eeeebeseel bFQrété‘c@ H:% pr etaeet 8¢ BYeaRemaie
arrangenent as defined in claim3

coGBPPh@n%s@%mﬁﬁy,a%u%matheﬁ theaﬁ?lﬁ$eeéd¢ﬁ535?ﬁlﬁ?om the
CBOLOE; BRI ¢ CoLplL | RYHBADEL CRIBL! Shen ﬁﬂer Sfrove is
ang sec d b ab

part, the econd par ei ng sl

5 nountedo ¥l dinowe the slekkirst and al ong-t he flrst‘-

- 10

| ongi tudi nal 20 axis, wherein a biasing neans bi ases

‘t he second part tomard a first position, wherein the

fepdl eo cmgphngg nesdearboonps | sksived ecesSlatd Bhenin which
ed i n.use e second Eart gﬁ%a es with theh Cess . .
?ﬁ SUBhTS { T haPE: SRECF Sast e SUFFYE wWhich ac

de}@ﬂa\mltm vdbve AdwaPdsoupki Rgodssepbbytasns] ainegein the
in Aaim40, in which the recess conprises a first
paPREFARAS | $ePREERr alS WOPRZBFCRelRY f AstPA'G t RE fidifal Eomale

C oM NG JTBIHRS = andl; & Secondipar fathat 15 Snsepar abkeras the

: fronf{he femal e coupling menber., mhereln 30 a

20

25

30

r e1RETiRR id ebehsac ihesPr ke sbt otF AR £8tehshei f»%@ke*
part. 61 42. A coupling assenbly as clained in

d aim41, wher ei n t he retaining nenber_ls resilient
sith Bhaonpiher mesedbily aseciahdethtila ajiverrssedakouclaim,

f%Fce hihﬁ %%%ond %&; §1§¥B¥ER5891EQ$@11%%E Q9r$alve,
B
there y enlarglng He
which prevents fluid flow along the through -bore in a
closed position and allows fluid flow along the through-

bore in an open position.

- 35, A_coupling:assembly as claimed in Claim 34, in which
the wvalve of the female coupling -member is operable
between the open and c¢losed position by rotating an

operable feature.

36. A coupling assembly as claimed in Claim 35, in which
the operable feature is operated by a part of the male
-coupling member; such that the valve is rotated-from the
open position -to the_closed position when the proBe is

uncoupled from the socket.

37. A coupling assembly as claimed in Claim 36, in which
‘the wvalve further comprises biasing means, which acts to

bias the valve towards the closed position, wherein the



5recess and al'l owi ng, when mated in use, the probe to
W thdraw fromthe socket. 43. A coupling assenbly as
claimed in claim4l and 42, wherein the retaining

menber coMrises ‘a Spring arranged about the outside

of the first and second part that fornms 10-a recess.
4@02ﬁ”&wﬁ9;|ng assenbly as clained in clai ns w@d/@t2006/002965

ich the operable nenbers include a first and

second opposi ng edge and the other coupling menber

includes a cooperating featurgg wherein during
coupling the co- Isoperating feature noves relative

to the qperabl e nmenber and ong ;t.he se
% égggbu?fl the male

| orRF TRl TERFEECt He cSPEPRFati Ny ménb

t hecdiigistn ORREPRY sedge thatopea tvlaewalwe mbmeudngowards the

coupling of the nenbers and_the co-opera nggl ocket .
abRRS P& 1eBcBRER dpfo G Cedge Lo°THD S s W 78C
20duri ng de-coupling of the menbers. 45. A coupling

assenbly as clainmed in any proceeding Clalﬂ%ﬁ?{%&!ﬁ? clalm,

% hedSvalie C@mlﬁ@ma@f}@&ﬂm |ar$g CrerBers1RathY

respectl Vg, tal']n%%%rgjoc ng-JErber aszgﬁ)et@%endr@heAprobe ;

coupl i ng asse alned |n Claim45, in which
t heared o’shms]gsmskr@’er ehdt hdemalis MéwbertqRE mpYBaloeket taper

bet | t h,th age or
SRS LSRG ARSI e o

d aperture and wherein

,th&e&awaudoanﬂuéaseéimng|ny@grbmgfﬂsl@rﬁﬁﬁﬁﬁuranw one

side of the fluid aperture.
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39. A coupllng assembly as clalmed in any precedlng Clalm,
whereln two sealing rings are provided, one to each side
of the -fluid conduit, wherein each sealing ring ' is

protected by an arrangement as defined in claim 38.

40. A coupling assembly as claimed in any preceding claim,
in which the male coupling membér compriges a first and
second part, the second part being slidably mounted
relative to theﬁ.first_ and along the first longitudinal
axis, wherein a biasing rmeans biases the second part
-toward a first 'position, wherein the female coupling
member comprises a recess and when mated in use, the
second part engages with ihe recess t¢é prevent the male

and female members from decoupling.

41, A coupling assembly as claimed in Claim 40, in which
the recess comprises a first part that is integrai with or
held fast to the female coupling membei and a second ﬁart
that is separable from the female coupling member, wherein

a retaining member secures the second part to the first

part.
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25

and a further sealing ring is arranged on an opposi ng
side of the fluid aperture, and an open position in
whi ch the cl osing, nenber qﬁes not extend across the
fluid aperture. 47. A coupling assenbly as cl ai ned
in daim45 in 10 which the closing nenber of the
femal e menber is noveabl e between a, closed posi tion,

|IMZMN(ﬂntrmbw@bsm®gfmaﬂmmblfxt@ﬁdsch%¥@@@ the frupagn 41,

rture d wherein the f|r nnuj_ar [ ri
PR P S D R, 58, e, e

flﬁéﬂ&¥ ﬁﬁaué@g éhﬁgamsear@ﬁm@ndbnaaQMJQSfonp@osthg second

side of the fluid a ert re p iti
WHRAGH THRS61 GYFHG e =30 20, 0PCR RO M Bing the

f'ﬁédés%paﬁhyf@llow1ng,48whéncaumbﬁnglmssenblyths probe to

~clainmed in any of dains 45-47, in which the cl osing
- ety aar €161 dd1S AR Gited about the 20probe and

within the socket respectively. 49. A coupling

assenbly as clained in any of Cains 45- 48, wherein
t He- cl osh n@@@mﬁ& s*EFED asE ?Jo%ﬂ‘?ﬂjtjffé %il%%r&dme' and 42,

PO 0. Ul i NGeRSSENBbNoBBs &4 akmegriifg arranged
%%e %ﬂ} tﬁ% ﬁ ZSt%e mal e and %enale couplin

mﬁ@erts tévaaclwtﬁtﬂldﬁdefsf &he digisti Rginsrer f&art "hat forms
retalnlggpach cl osi ng nenber in the closed position,
wierd§iY>5'n the cl osed position, each coupling nenber
conprises a flat end. 63 51.A coupling assenbly as

Cuﬁ[“Ed Ir%ouﬁil%re%%geﬂgf§6%£nclalmed in ¢laims 31 or 35, in
which the operable members include a first and second
opposing edge and the other coupllng member includes & co-
operating feature, wherein during coupling the co- . ‘

operating feature noves relative to the operable member

and ;along the second longltudlnal axis, the co-operating
member abutting the first opposing edge to open the wvalve

during coupling of the .members and the co-operating member

' abutting the. second copposing edge to close the valve

during de-coupling of the members.

45, A coupling assembly as claimed in any proceeding

Ciaim, in which the male and female coupling members each

.include a respective through-bore closing member.



in which the mal e coupling nmenber is fabricated from

.a fibre conposite structure, wherein, along the

probe, the fibre packing ig,the axial direction is

greater than the 5fibre packing in the radi al

direction. 52. A coupling-assenbly as clainmed in any
preceding claim in which the fermale 1couEIing $enberh. h
i 14 abr iAcabed!ingmas@oNio S € IATGEL dReC TR & n, T Wh1C
al ong the, socket, sectd fj Ckd NghviciikRe between a
rgg?aFiﬂ?}%%tT%WP?%(ﬁiggfébggfhggﬁgg?hgi??Ere,packing

i p1bBedaybal t tdbnpcth orhict53hed dletHod OFTPEreashBNHS

~interconnecting, fluid passage i A i
pﬁ@ﬁ@séftgenﬁiﬁléoﬁﬁ?Fﬁﬁr%e%%grﬁﬁ?%%§g§¥%?%§%%gﬂgfﬁglar

saeket nof r fnd el o coupki By bREbStde tde theuflling aperture '
menbers” bei ng connected to the_end of 15 th% fbg%ﬁ side
pasdagesuahE ats e JurdfPonShat WY 58 Ao “PPard" Y .

pg%sgggsf%§9§k%égggﬂﬂéqga%%ng%rop@ﬁlpégrmﬁ@hfﬂﬂthi@mdthe
arranged tor connection to a fluid passage1$ﬁg a

t biosiyihng bormebeax tendi NGt f PoMTheFi05st TBREE L Wfe P& T e -

when mated in use', the through-bores of each

coupling nenber 20 . are coincident along a first .
Iomgjtum'nabupxﬁ3gam$ﬂ¢mb¥yo@é5aﬁéaé@%&eﬂfhrglalm 45, 1in.
coi nci dent al.ong a sec I ' | ' 141G flcSyeable
e EHed o TR T SBRs t REE hrangh Baree S

prHavidieRg @ Hivisddcomskiitidiet ween wieht weh¢ | gilgsing member
passages and fl ui d bei .subst ant j al | et Al 25kR £4
tﬁ?éit(%ﬁéuiétcrbiﬁsseg??n&qﬁégnsa}pegﬂr%A ér(%c% hgggggﬂq ehe flrét
releasabl % dant egconmectisng faigkdpassages sisle of the fluid
claimedin Caim53 in which the nethod fgrt@;gran ed on an
compritsEs | aeer i n§LRtbFRakSiTt Pih thdugh g

- diametshaldinealdongst holesd i apéhenmm| exahchif enpdre position
coupling”nenbers. 64 55. A nmet hod of releasgbl% cross the
i irerdontecthag 1A DaBSHGEE 97SRNi - t RETCoUpARGES
_a%i%q%|%5é§t%§eglained in‘any of Clainms 1-52. '

48. A coupling assembly as claimed in any of Claims 45-47,

in which the closing members are slidably mqunted about the

‘probe and within the socket respectively.

49. A coupling assembly as claimed in any of Claims 45—

48, wherein the closing meﬁbers are biased toward the

closed position.

50. EA coupling assembly as plaimed in Claim 49, in which
the male and female couplingrmembers each includes” a
retaining member for retaining each closing member in the
closed positioﬁ, wherein, in the closed position, cach

coupling member. comprises a flat end.
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51. A coupling assembly as claimed in any preceding claim,
in which the male coupling member 1s fabricated from a
fibre composite structure, wherein, along the prcbe, the
fibre packing in the axial direction is greater than the

fibre packing in the radial direction.

52. A coupling assembly as claimed in any preceding claim,

in which the female coupling member is fabricated from a

. composite structure, wherein, along the socket section,

the fibre packing in the radial direction is greater'thén

the fibre packing in the axial direction.

53, A  method of releasably interconnecting  f£luid
' péésages comprises inserting a probe of a male coupling

- menber- into a corresponding socket of a female coupling

member, the coupling members being connected to the end of

the fluid passages and at the junction between the two

—fluid passégesh each coupling member?including a first

end arranged for connection to a fluid passégé and a
through bore extending from_the first end, whergin when
mated in use, the thréﬁgh¥b6res of each coupling member
are coincident along a first longitudinal axis and the
probé and socket are coincident along a second
longitudinal axis, which is inclined to the first axis,
the through- bores providing a fluid conduit between the
two £luid passagés and fluid being substantially retained

in the conduit by sealing means.

54. A method of releasably interconnecting'fluid passages

-as’ claimed in Claim 53 in which the method further

comprises inserting a breakout pin through diametrically

aligned holes in the male and female coupling members.
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55, A method of releasably interconnecting fluid passages
in which the coupling assembly is as claimed in any of

Claims 1-52.



