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(54) Title: A SEALING ELEMENT AND A COUPLING DEVICE PROVIDED WITH SUCH A SEALING ELEMENT
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@= (57) Abstract: The invention relates to a sealing element {20) comprising a tube-shaped body (26) of metallic material and first and
second male sealing members (21a, 21b) formed at a respective end of the body (26). At least two intermediate members (243, 24b)
are formed in series in the body (26) between the first and second male sealing members (21a, 21b). Bach one of said intermediate
members (24a, 24b) is compressible so as to be capable to store elastic energy when the body (26) is subjected to axial compression
and consists of a protuberance formed in the body (26) and extending around the centre axis (CA) of the body (26). The invention
also relates to a coupling device provided with such a sealing element.
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preanble of claim9 provided with such a sealing
elenent, In this description and the subsequent
clains, the term"fluid® 10 refers to a flow n

WOmseli/Umsk n gaseous or liquid form Cbnseqﬁ@ﬁ@?V%mWW€7
expression "fluid-tight seal” inplies a seal that is
[iquid-tight as well as gas-tight. Devel opnent wthin
of fshore oil and gas explo?ation in the recent 15

e n r
oS358 DORHRETL L AR SHReR hastald albangotens
SEAISOES BRENREE al | ati ons replace the tradltlonm

platforns, where oil and gas are transported up to

the platfor r.f r ssing and transport
FIELROF Tﬁ%VﬁF&%ﬁg %§5rﬁagggag%foductlon proce23|ng

and transport 20 systens has resulted in an
The igterseasi hyvareddnf oelsidisea sosplliimg ecamdenealdcpgding to
the g;l:%%gié 1 off cﬁalfnoﬂ £oUR! i-ng iﬂgftd%%rlcgoﬁgé@ﬁﬁng to the

| onging to nterconnectag ocess du in a

Pre%ﬂh%edoflﬁ}ﬂlm FeARBY199% "t ﬁ%éh]ﬁ'?&ﬁhég%ntx1 “Seal s

based or corrosion resistant nmetallic materials are

Int?ﬂ. d§Q5£ Jﬁwﬁgﬁa @&Q%ﬁﬂkb@ﬂ@ﬁtZ§a§h§$tﬂﬁ@ﬁxﬁﬁﬁWSluld”
r use Ln subsea i cations U£ther been

ref%&béplénE%QW?%%PQQFQEthﬁPsggé?é”ﬁ&&guéﬁomn Si gns of
ondlegent ler athorexpmecoirs e (oLl meolduserd” afed ngs dhiehl

thaﬁ“ﬁ% ﬁ%ng& inloss wofy flexbbilidnt and/or cause water
ingress. This problemis elimnated by the use of a

netal, seal. 30 A coupling device for subsea use is
Dev¢mdpmeQMSWytmannmffﬁhon¢(331 22939224 APlPhRSienUp] ithg recent

eafgﬂﬂd%ebggﬁpﬁifgﬁ%e@ B@'éhﬁ%%%phhgghxﬁaﬁhona for processing

correspondi ng fenale cou I|n
and SRRl ot b iy 40 868 TS MRV Sgar e Hu o AgRe

the byrarigiinga s ap XhtCoupk i nghqar pslsgﬂcﬁaghﬁsns?‘ﬁfee*aﬂfl%?toﬁéﬁd up
to ThE ﬂﬁt@o?t@?uﬂgf %r@ﬁé)tf éﬁ:a@%@!hg%d’\ﬂﬂrﬁntSWIt This

proj
sorPLSLEETL oS LS UL LOLS, el ) BroRES, D
systemgedatsowasdstench ethercipasang need for subsea coupling
and sealing elements, e.g. for coupling together conduits
belonging to interconnectable processing modules in a fluid-tight
manner. It has been realised that seals based on corrosion
resistant metallic materials are more suitable than conventional
elastomer seals for use in subsea applications. It has further
been experienced that elastomer seals have shown gsigns of degen-
eration in course of time due to ageing, which may result in loss
of flexibility and/or cause water ingress. This problem is

eliminated by the use of a metal seal.

A coupling device for subsea use 1is previously known from GB
2293221 A. This coupling device comprises a male coupling part, a
corresponding female coupling part and an intermediate metal
seal. The metal seal is preloaded by urging said coupling parts
against each other. The male coupling part is provided with two
projections which fit into helical grooves in the female coupling

part, and the coupling parts are urged towards each other by a
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WD 2006/ 077482 PCT/ | B2006/ 000077 2 rotation of the
mal e coupling part in relation to the female

coupling part. This construction puts high demands on
wathes/o7tsel er ances and the ali gnnent of the &6URBIHF00077

parts and is therefore costly to manufacture and

al so rather conplicated to 5 assenble. SUMWARY OF

THE | NVENTION A first obje¢t of the present invention

isto rowdeasealln el t
corat ot e SR g B BB i el T 1 0P eSSk Ly
coupnanQSpawﬂI1Theba¢¢nﬁﬁnw0k®mnrﬁunﬁ heé b ndenafidsh OPespect

0] t
tole&gﬁég%%ﬁgg?h%sggﬁ | OSC@@§Qkﬁ?1§@g herdsnvent i on,

d y el e
CnereRart Getnes Ot TEIH LT THE (6. SRABEd OPhi T 8
assehody. of the sealing elenent according to the
invention is provided with two internedi ate nenbers,

whi ch _are conpressible so as to be capable to store
SUMWXS@FCT%&NSIE ¥h the sealing el enment is subjected

to axial conpression. Hereby, the sealing el enent
A fiSr WBERcH fofi Shéi piadret ween: towo ibemmal Breeali Agsealing

nenber
elemni inaﬁi%%%o%sgglgoaefée%a%g?%m aéefjéalqii:z?&é%ﬁ a:%l @Inter_

connegERL&E M tisn WéFEIe?Fe]tadilfV@ll}h FPUITE FegeEn™ LR Sec
to Rakweea tdeeespective mal e sealing menmber and the
corresponding female sealing menmber, which alloms

for larger tolerances in the  axial t
Accamiéngesf | tp reirBeESCand s ?ﬂ%e%(tl)gé‘eggg%e Ie‘%glrog’g a Fealmg

elenté’ﬂﬁ th%@Qﬂﬁecéwnmﬁ dfhelanh el amtief enpd estswald ngtallic

bOdyeach % or e GLH%OQE%[%%&OEJ C%Fﬁagﬁ%%'t@z%%%r% aity

profiaitdeh by D61 NG PBFADL CeaE SHoTT or e aNES THLERES DM 0
as thody expesrti ng arouadeldw iceateeyaxihsnofthe heealjodyslement
is subjected to axial compression. Hereby, the sealing element
is, when it is fitted between two female sealing members, able to
store elastic energy as said female sealing members are mutually
pressed towards each other in order to form fluid-tight seals
between the respective male sealing member and the corresponding
female sealing member, which allows for larger tolerances in the
axial positioning of the sealing members and in the forces
exerted in the interconnection of the male and female sealing
members. The compressible intermediate members are each formed in
the body in a simple and efficient manner by being formed as a
protuberance in the body extending around the centre axis of the

body.

According to a preferred embodiment of the invention, at least
one, preferably each one, of the male sealing wmembers has an
external spherical contact surface designed for mating with a
corresponding internal conical contact surface of a female
sealing member so as to form a fluid-tight seal between the male
sealing member and this female sealing member when their contact

surfaces are pressed against each other. Hereby, the sealing
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30 According to a preferred enbodi ment of the

invention, at |least one, preferably each one, of the

mal e seal i ng nenbers has an external spherical.
wocont@es2 sur f ace desi gned for mating wth &CT/IB2006/000077

correspondi ng internal conical contact surface of a
femal e 35 sealing nenber so as to forma fluid-tight
seal between the male sealing nenber and this femal e
seal i ng nenber when their contac surfaces
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sealdPPgRABIRT Wit P8 attR dfReFleTeY: T8y ER A ﬁﬂf &

cordeeppReinyeamalle ssealrigngempabearhasf i h@OTE‘féﬁlalthUt of
allﬁ%m%ﬁ?n%liﬁzﬁygnggﬁéQ§E§ﬂan§ ée&ggf'e%ﬁ?ﬂﬂéfﬁbi@@”&kehaV1ng

I'S sSOnMewh f
Sphﬂmlﬁﬁltﬁ%PQﬁﬂtesgég??ﬁﬁ;aﬁ@nﬁgfreﬁﬂ? h@gn%ﬁnlcab nEaCt SurT
facesphent cabl contcactegurfeacess ant Uh@rneSQEWQﬂqﬁjté6ﬁ|%%ﬁ ing

memﬁg%%tggé S 588651 o4 NG E@%§£ﬁH&X%oregaI£&H&§Nb$ ohe tdre
nterconnecting Sealing nenbers are relatively |ow

SYSQ%$Sconpared to the state-of-the-art 10 systens..
According to another preferred enbodi ment of the

Accdfﬁ%%ﬁ gnanég%%r Lespectdavenbod afdirdiat enaeientisn, the

axial directi f the b
resﬁ%téWﬁaFn’feFliﬁeﬂhﬁFés%ﬂ?bee Aot ﬁ’épaf‘adn bﬁfeer n:?heg%eg%f o
dirddwd chody sio= amdiyoburage ittternes pelotiidveraasere s@alfPhg
1ntme£oggt3\@r% bBad he, axi ab Qi‘éee(%tﬂeoﬁe%edﬂ'hﬁfebaéye

ainst the correspondi.ng fe
sealtlﬁ@ @éﬁl@?ﬁgoutéﬂaéﬁén%n@e? .afiﬁgg % “%emcééﬁnga %O
agafieal ithg menbenendther&alel nerblsd MgTPRE Yesdl Mﬁl@ sealing
eleﬁs t%%tf9E€ §Qkﬁwggﬁm§§ﬂiEQ%aE@Sﬂﬁﬂhhﬁemgﬂbaﬁiethereby

er. and the correspondi.n na
incRAE. thA Sddnd SB?E%CE é’FGFE‘ére rbeegcé“ﬁt .%@%ﬁrfe%’ stive
mald Gsepriavibdeesbecangl £ng correspondlng female sealing member.

A second object of the present invention is to provide a coupling
device making possible a simple interconnection of two coupling
parts with relatively low requirements with respect to relative
tolerances between the two coupling parts, while offering a

reliable sealing between them.

According to the invention, this object is achieved by a coupling
device having the features of claim 9. In the inventive coupling
device, the male coupling part is connectable to the female
coupling part via a sealing element, which is fixed to the male
coupling part. The tube-shaped metallic body of the sealing
element is provided with at least two intermediate members, which
are compressible so as to be capable to store elastic energy when
the sealing element is subjected to axial compression. Hereby,
the sealing element is, when the male coupling part is connected
to the female coupling part with the sealing element clamped

between the female sealing member of the male coupling part and
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device malting possible a sinple interconnection of
two coupling parts with relatively |ow requirenents
with respect to relative 25 tol erances between the
wdnm/ooEpl i ng parts, while offering a rel iPGBIIg006/000077
seal i ng between them According to the invention,
this object is achieved by a coupling device haV|ng
the features of cIa|n19 Ih the inventive coupling

30 device, the e cou rt
che $0p05 Sy LS gL COUPLLNLPAL! oL POONSELALI 810 co
stodes eflhxetk tanetrhe aal idcdaphingearing W@bqnﬁoérgh%wlly

preéggdakg%gr&gxgécgfoEﬁEﬁr%@@bkﬁQr & eeAt £18i Prravyhdedeal s
east two I nterne ers

betWﬁ@ﬁpFE%s?%ﬁH§9§6VSsm?%Fkﬁgagéﬁéﬁvgﬁﬁg %F%r%@elagggggondlng
femam@e@gyluﬁmenmﬁﬁbethewbx&ﬂ|migoe$eﬁnnﬂiaw§e§Lﬁﬁ%ﬁﬁ%§éeFoln the

aXla\E/\Shg)%lSlEg%{al %'(::Egghfe I"%é’aqkm m&rﬁl?er%e@hﬁngxae&mﬂﬁfcbs

ar
eminitie e colly e g s sl i U
memkkmts\/s/ea;'het&mnﬁmhblsemnaﬂrg\eﬁeMﬁne@@etfhealfmleéwh fofmed in
the Cq%l&el ggg p@mpl%nqnm&%/egm&&e%cwo)a@p@ cmaza ad a

e sealin er..o e.&
protydyerangg| & tigie ?ngee¥ﬁ§¥§ﬁpg %ﬁ%f;wgg 4 g&gﬁ of the
bodwgeal i ng menbers are nutually pressed tomards each

other in order to forn1f|uid tight seals between the

e SEEELLYE el el L1 e U6, £06eenaniATe
deviad eman@esstrbné1eprai$¥ﬂqu0§ﬁPh{ﬁﬂQWgO@ft@ﬁem%k%ﬂsﬁﬁélng

nenbBIPELS QﬂdeiﬂéﬂHAQ E ﬁé%%%ale&@ﬁiéﬂilémrﬁhee designed for
lnterconnectlon of

|
na BSS, A THE COTEPELET b G A br HOU alo “oagber € 5787 °F
the eeeaﬂbdfmltaédf@malet lseabbay riembgrsiapie tandCER diladg-tight

g’%gél‘%%)?%ﬁ%@k&&a{ %Eg@% Sne%bzs? @rﬁc@ttlﬂéel”faﬂﬁBelsmaﬂhag
ook RO SR LN ST B! pllfc oy,
otheoupiHemgthe coupling device ig assembled, i.e. when the two
coupling parts are pressed against each other, the mutually
contacting sealing members form metal seals which are capable of
providing a reliable sealing effect even when the coupling parts
and the associated sealing members are somewhat out of alignment
with each other. Furthermore, by having spherical contact
surfaces and corresponding conical contact surfaces, the
tolerance requirements of the coupling parts and the associlated
sealing members are relatively low as compared to the state-of-

the-art systems.

According to another preferred embodiment of the inventive
coupling device, the respective intermediate member is expandable
in the axial direction of the body by an internal fluid pressure
in the internal bore so as to urge the respective male sealing
member outwards in the axial direction of the body against the
corresponding female sealing member when the male coupling part
is connected to the female coupling part with the sealing element

clamped between the female sealing member of the male coupling
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device, at |east one, preferably each one, of the
mal e sealing 15 nenbers has an external spherica
contact surface designed for mating with a

wocopr@Espondi ng i nternal conical contact surffadB20gF000077
the associated fenal e sealing nenber so as to forma
fluid-tight seal between %he mal e seal i ng nenber and
the fenal e sealing nenber "when their contact

par§ larnfdaeﬁé @eén?algzr %éi@ﬁnga%‘m%& @@%é@eaah@rm\mﬂgtﬁm
\"A | assenb

Aot es B oo S D o bt Sir =S 0he drieeny e
resgﬂﬂﬁ;&blWa1QXﬁﬁa§@hﬁrmthﬁﬁ BEng nenbenrsefbpemiirat denseéal s

Seaﬂﬁ%paegggrpapable of providing a reliable sealing
ect even when the coupling parts and the

associ ated seal i ng nenbers are sonewhat out of
Accatdiggment ar®E hairt hrebethrest kebod Farttherf nohe, irbenhave ng

cou§ﬂ¥ﬁ%rB@@lcéﬂJQEQCEntéfHJd¥%%é ﬁ@%&é%%rké§ﬁ9{%%'EQfQQBtca|
contact surfaces, the tolerance requirenen

in ed%‘l?&llaﬁﬁ BaeE §Ha PhEHSEERT asteecd’ndséBF??fbe%eWEIQber ’
the are@liebatlamgdny bewnassconpdr ed tle mhéestate-igi- part by

meaﬁéq%fa%;éiﬁlﬁrﬁ@%hg@%ég E%VVQE;Q 9a g&@n %Bgiv@a eferthedspace
iV u ev

bet%%ﬁ?pgé?u@%rﬁﬁn%?Fﬁﬁ%? %?%n@ﬁ%%? %%de%%ana%&ﬁqg lPEeFWﬁglate

memtzki -aHedelpecttiten seh 1 tie dledynbyiamecnted nad fHeuimdle

couPlieISYESL 4D of @@mbﬁé efRAle FROL £o80 @SINEL . Urge the
respective male sealing 35 nenber outwards in the

axial direction of the body against the
Anodenr espbadiaty eibpdiresealfi hie nemyerc inhepotieingalevice is
chaGRURLERgG Pt IS connected to the femal e coupling
o LML soal pa gLl ) ATed e eRl  renas
couGo/ @amszlsv@fmme)@s»/z@@omwl@ paihti caneone skenal e
diselebne MR vofiyt hes fenml-engarlieRgapaity on REEEBYIve
ood§gn%%%a3é[§%tgg%ysgg££§ fg%gggggb é'%%%gggtbghgmgﬁglggeof the
spring member from a first position, in which the valve is closed
and prevents fluid flow through the flow channel of the coupling
part, to a second position, in which the valve is open and allows
fluid flow through the flow channel of the coupling part; and
- that at least one of the coupling parts is provided with an
actuation member for displacing the valve body from said first
position to said second position immediately before the second
male sealing member is brought into engagement with the female
gsealing member of the female coupling part.
Hereby, the flow channel of the respective coupling part is
automatically opened, so as to allow for an internal flow of
fluid through the coupling device, when the seal between the
female sealing member of the female coupling part and the second
male sealing member of the sealing element is established as the
female coupling part and the male coupling part are mutually
displaced into contact with each other during an interconnection
of the two coupling parts. Likewise, the flow channel of the

respective coupling part is automatically closed when said seal
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respective nmal e sealing nmenber and the correspondi ng

femal e sealing nmenber. 5 According to another

preferred enbodi nent of the inventive coupling
wodexioces2 t he i nternedi ate nmenbers conpri sePETARPL000077

i nternedi ate nmenber and an adj acent second

i nternmedi ate nenber, the sealing el enent being

secured to the male coupllﬁg part by 10 neans of a

ainin e t
o oSE R S TRRL D00, BaPar HeReLye LA LhesEnRe g
are mptephididitselanedbert oferebiactt Wétegt¢hterEnenfins @

disceaedEetht @t heeNBI® cLPUPhNGhpart in a sinple and
efficient manner. 15 Another preferred enbodi ment of

the inventive coupling device is characterized in: -
AccorHang ato |aswshesnese fnretdr abbsdicgel ohethoflinyRELHEF e

coupanelgf eo%l &, %ﬁb,lpéd:tﬂgatﬁ@ht ﬁemﬁeﬁoﬁ@vag@@lmmlg yatagged in
rse | S ace a ve

the §Bk?ﬁﬁaﬁg%ﬁ.r gc%lng ﬁlFﬂe va e 20 %gggyb%hgaga?le of

disrBedyndellmy vdilypl aedalsfe thgahaist cpﬁélam |R3?r¥toﬁst Well as

the Sfaﬁkfegbcls@ﬁ’?ﬁ rche Ofan@alfel b&hppﬂsg ta@8, £idm Whiich £t het

posl}(ull8% Ec{;]z%a(r:f.éilossgf:o%ﬁ Co&l gn:tm‘?’mgd]llélt’glf lk?é’%c;rly Qﬂghsé&%cﬁ

malepesiht ion, mqmbe\xhpéhthm@e@ért% @@W@ﬁénl%rmf%ﬂhév\énto

engafglehhbgtf\lJ%BMZtstﬂéoﬁgrh‘aI&%elfahﬁ?Mg QKE&(M&Q:C oﬁLtHiethe@ﬁ[]lm tHgpling
an at .at..l east 0 C LN
part a%ggeb% ﬁ?%VIH%dV%M?q$les ag%tugp'gﬁEﬂg c?%%vﬁ glmple
mann¢WSpVa@m¢mPHﬁ1§hVa$&mﬁ @@@yaFFQﬁnW%%bGrflrst p03|t|on

to sai d second position imediately before the second

eaI|r1 nmenber. | S, br h
Furqﬁ$g ?én%ﬁta egﬁ Vﬁll 899%%%4$$5ge Coug%lﬁﬁé
sealgagt e180eHercaly the h@lfﬂléwgcﬁ%\‘fﬂrﬁﬁ a@fJO?%@lﬁ eté’péE‘Fl peesent

1nvéﬁ%ﬁahlwgllﬁﬁﬁpea§ fﬁbﬁ(ﬁﬁ@tEsai&wangpeﬁedrlledmsahd the
allo r. an interna ow of fluid through the
dep%%ﬁﬁxﬁﬁgaH%Vice, when the seal between the

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, a specific description
of preferred embodiments of the invention cited as examples

follows below.
In the drawings:

Fig. 1 is a perspective view of a sealing element according to

the invention;

FPig. 2 shows the sealing element according to Fig. 1 in a

longitudinal section;

Fig. 3 is a schematical illustration of a first embodiment of a
coupling device according to the invention as seen in a
longitudinal section and with the male coupling part

disconnected from the female coupling part;
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femal e sealing nenber of the female coupling part and

the second nmale sealing nenber of the sealing

el enent is established as the 35 femal e coupling part
woameb/rhie2 mal e coupling part are nutual ly dCSBBAREH0T7

into contact with each other during an

i nterconnection of the tmg coupling parts. Likew se,

the flow channel of the spective coupling part is

I 7
Fig ! g%tT gr%tﬁb%a%%eggtg%sg i’ﬁ%l?%t?@kg%r?g? t}?@ 59%11% 48%ice of

coupl fAg- part® NGt e arrmoé‘gél‘)\ﬂ%’rfi% SgaFton gt with the

nut uahkye displlacgdpatit @ineont@cio witkhrfeach: atduen ing

during,a..di sconnection of the two coupling parts. 5

According to another preferred enbodi nent of the

i nventive coupling device, the actuation nenber is
Figdispl abeably mntangedchd mouphéng ntearinal oboray of4 tthelarger

seal i gg eLenent so as to be capable of displacing

the valve body of the male coupling part as well as

the val ve body of the female coupling part from said
Figfie st i30a podidriaonctd Sdivdtsecond qiosi teormnd mredidatehly of

bef or g Eg@pﬁ%éoﬁg'v'lg@la%c%%@&ﬁ@g:ﬁ@eﬁn9éngl% $8akifg in

element (i s broug1a I nto ggg nt wth the fenmale

seal i fig! WaArbEt: tT’fethlé’l’?aF‘ ‘b{% g mﬁ%ﬁtco 'F%yl?art

sai d vabyenilyodiegs fave et Heagieateglingapsitpl e

nanner by one and the sane actuation nmenber. 15

urther advanta%es as as, advant ageous features

Fig, of7 thesS ety éF%?Te]rﬁtlua?ﬁaa’Eh%“ SOupPFng deVitgedevice of
accor diipg Qamtheepresenﬂonngmﬁdenswntiompp@hwlthomne

the foLhow %C%»fg'éyﬂnQQQe&fE% rdependent d%b@hﬂﬁg
20 BRI EF DES DRAW NGS Wth referéence

to th&® Ebpended drawi ngs, a specific description

Fig. 8 shows a part of the coupling device of Flg. 6 in larger

scale;

Fig. 9 shows the sealing element included in the coupling

device of Figs. 3-5 in a longitudinal section; and

Fig. 10 schows the sealing element included in the coupling
device of Figs. 6-8 in a longitudinal section.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

A sealing element 20 according to the present invention is
illustrated in Fig. 1. The sealing element comprises a hollow,
tube-shaped body 26 of metallic material, preferably corrosion
resistant metallic material. A first male sealing member 2la is
formed at a first end of the body 26. Said first male sealing
member 2la has an external spherical contact surface 23a designed
for mating with a corresponding internal conical contact surface
of a first female sealing member 0 as to form a fluld-tight seal

between the first male sealing member and the first female
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of preferred enbodi nents of the invention cited as
exanples follows below, 25 In the drawings: Fig. 1
is a perspective view of a sealing el enent according

wd mos/t7he2 i nvention; 30 Fig. 2 shows the sedICTAgp006/000077
el ement according to Fig. 1 in a |ongitudinal.

section; Fig. 3is a sche tical illustration of a
first enbodi ment of a oupling device according
sea£ Oé r?n%mhg\lle\grqénm%h%%rsgfr& 4t @, hongl tudi ﬂﬁés%ta'gglﬂnst

he mal e cou ng part I sconnected from

eachf@?hﬁﬁT&Pes%%ﬁﬂﬂ|mﬁéep%?§lln%)@?Q@Eﬁy%}?7&§2 ormed at a
secbld /B2 006L ROUDLL 2¢ EﬁﬁpsméelSaﬂdS@hﬁﬂHEndaISald second

maléllégﬁf%%t%?@bég 54% na?u ﬁ@egﬁgicﬁ%ﬂ@%lcgkgcoﬁ%é$% surface

i tu section an
230 cRnpicig BRF (KoreltEa 1 GoERESFEHAIE CBLBITHG CPAFE ]
conbadti GurSagbows @ geaphdofeidie seaplingetewiceo afs Fiogform a

flul?lgh H%rggglié &n Ehgcfé%on% ﬁa?&rgggyﬁh%a%ember and the

ron 0 secon di nent of a_col lin
secgRyi Q?@a&@cé?%ﬂ%@ fI6TPRE FhffentPoh ROEEENSPRIAES are
prekoagiddadinpal es@ctdrerrangh wirtterhhie batee 2coaptémtp parvugh

thedfugéé;g%egkgd?ﬁfcﬂght hef ?f@éte]gﬁ@ugéé&% RARE; séﬂ&ngﬁmb&bers

e ol Tt R on of Lhe Couplyng.ovlce o vsaea
| thH
at the rdmleetcodphidigipant corneetetng onduirerfentd e 21b.
Conggé%gﬂgﬁ%, the first male sealing member 2la is connected to
the second male sealing member 21b via the internal bore 22. The
spherical contact surface 23a, 23b of the respective male sealing
member 2la, 21b surrounds said internal bore 22. The contact
surfaces 23a, 23b are to be of metallic material, preferably
corrosion resistant metallic material, and the body 26 and the
male sealing members 2la, 21b are preferably formed in one pilece.
The male sealing members 2la, 21b are preferably coaxial with

each other, as illustrated in Fig. 2.

The body 26 is provided with two intermediate members 24a,
24b formed in series in the body 26 between the first and
second male sealing members 2la, 21b. The intermediate
members 24a, 24b form a continuous part together with the
first and second male sealing members 2la, 21b. The
respective intermediate member 24a, 24b is compressible so
as to be capable to store elastic energy when the body 26
is subjected to axial compression and consists of a ring-
shaped protuberance formed in the body 26 and extending
around the centre axis CA of the body. The respective
protuberance constitutes a V-shaped and radially
protruding fold in the tubular wall of the body 26. The
respective protuberance 24a, 24Db is rotationally symmetric
in relation to the centre axis CA of the body 26. In the
embodiment illustrated in Figs. 1 and 2, the respective

protuberance is formed by two wall parts 27a, 27b of the
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part; Fig. S shows a part of the coupling device of
Fig. 6 in larger 20 scale; Fig. 9 shows the sealing
el enent included in the coupling device of Figs. 3-5
wd Moa7iengi t udi nal section; and 25 Fig. 1@CERBARRS/GHOHET
sealing el ement included in the coupling device of
Figs. 6-S in a |ongitudinal section DETAI LED
DESCRI PTI ON OF PREFERRED ENBODI MENTS OF THE | NVENTI ON

c;‘@ sgaling & %@?@%C@Jﬂ ng- o té@ PL etc'@nrkeet at a

I‘fnvention I s trated in Fig . The sealin
C‘”eélter?é%nte?@'cﬁﬁﬂ'%péés”é it e TS N DGtE e gF CA
of rmiealﬂdccy et erdadh, prefet add yd corYospaont s resa stand has

ess@%ttall 1;%r@¥e$r§k?a!pe d{o% J.Hﬂ?% ec‘c?ac]:ér'i@ nﬁl‘i@l@rt@éat\!vé

irst en ody 26. Sajd flrst
malseeaﬂqarﬂgln%é%@?er?lélrﬁas ?ajr?f) e%(lf%r%?s%%%e'f‘?%% tontact
otIsy fidiceh 28 desd gnesk S5 froy Matdag whé hteo wall parts

274, Ofifﬁosp&fmq 1 Seél{ﬁé&@iv& &ahb&M@&tw§yif@ged19{>1§ced

nber so as to

e 139 i Gt g Hto e s SR e Che 1 | FF %}%%gmﬁbm of
thavesher and The fitrstnd@hat e W06/ D¥FA824b will thus

actPQ%%k5%9Q§§QQQQJJioASs§P9A§”9TN§“®§6 yhen-Ltheir

contact surfaces are pressed agaj nst _each_ other. PA
Pr?ﬁ%ﬁﬂﬁﬁ?ﬁﬁ%&%ﬁ%ﬂl%ﬁfrégﬂﬁﬁezﬁ P59 of helcAE & °second
seensthtofd tihe bodyn 26ropposi¢ evabley f29 st Tentds Sapdised

thascec&péj r}@ﬁné@ﬂﬁ@%%ﬁ%ﬁg 27-4@9 h@@baghgﬁi@rﬂébe a wall

herical contact sur 5 23b desi g L g
th%ﬁ%?ﬁ%ﬁc@#¥é§ﬁﬁ%ﬁ?1 t¢ nTEYhat PR ohi caf e eont 8c?em s
24 ssurface:lof @esene@dméeﬂamecsba$tngfneﬁbeﬁos@SaSOt@llow

fog(¥¢Qz%xiii“ékﬁﬁggés§§ﬁé Qﬁ&mgﬁgaﬁb§o§§093grgﬁke still

seal 1 ng nenber and the. second

ea
M%Rﬁﬂ?%ﬁﬁrs%%%t%%%o%%?*%c%%x%?ﬁesp?%g gaxgﬁglﬁgPseac
1nﬂﬁfmﬁdld¥b|m&m%®ﬂ$ bore 22bextends nhraughclOatheial,

pr %%F Pya@Qr%@éP&QhréQ§s£Aﬁ§tm@@gl§§§Oﬂgt€ahﬁlse@hﬁngre
preferably formed in one piece with the rest of the body
26. The internal bore 22 of the sealing element 20 extends
through the intermediate members 24a, 24b. The
intermediate members 24a, 24b are preferably coaxial with
the male sealing members 2la, 21b, as illustrated in Fig.

2.

Tn the illustrated embodiment, the sealing element 20 1s provided
with two intermediate members 24a, 24b of the above-indicated
type, but the inventive sealing element could also be provided
with more than two such intermediate members formed in series in
the body 26 between the first and second male sealing members

2la, 21b.

The respective intermediate member 24a, 24b has an internal
cross-sectional area at its widest part which is larger than the
external cross-sectional area of the respective male sealing
member 2la, 21b as seen at the point P,, P, of the male sealing

member where the male sealing member is designed to engage with
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2la, 21b. The internal bore 22 ends at openings 25a,
25b provided at the respective end of the nale
seal i ng nenbers 2l1a, 21b. Consequently, the first
wonmmdsm7seal i ng menber 21a is connected to FRETEEEIRYT’
mal e sealing nmenber 21b via the internal bore 22. The
15 spherical contact surface 23a, 23b of the
respective nale sealing er 2la, 21b surrounds

the S&r@es@%ﬁ&f@ f%%%ﬁfzgeal-gﬁgr rFﬁ@rCt uetHb acten% %%@pegnge

refera y corroslon

integddeant Mo 12e n%‘%lér%SaFXP%?fEPht]ﬁ?e 1Boby® 26 @nd At hction
of TR @eseahing amembers Rlan 2dbeatal el arabiysrer medehe

seaiﬂg?% ﬁegge %p lhgl %r%gghfggugﬁﬁgeEﬁe2&ﬁmrggp bore

erabl’y coaxia
22, i49 @S?*t Eat esos r?hﬁ @eszzectpﬁ@ E}é%l%/ W%@gp%@?%&lﬁ t AP
againdr ithbet et SlotdiRgbed 124aeal 24D rdeobredwlien Skl esaling

elemenn f I}% ?gd?‘rgbt?t%éag%wg%itéleuﬁf %gtﬁilea%%aélgg Sr?&x%’é(}snal:ﬁereby

he I nternme e menbers
lncwmmbhﬁ P9I DGO RPRIRITUSTRAFET S GGETRER Wit H SRECtLive
mald idestl iagdnsmeandnaat e sealresgoneimerrenila, s@lbngThember .

In theesg%(itu gg?%é’gee %gﬁtﬁér?\‘bn%ggeﬁ %4@5 t%%blhi?ermedlate

e SO ecaa eto store el asti ¢
memléerresr gyhﬁméhglfth@n@oay B 3¢ ﬁéds%bﬂ?ét 88 e il afameter
d, LONREESSAON A tCONStStis ehadled nranshapegkternal diameter

<H{%%%b8§ﬁ5§ r&%&ﬂ@gléﬂaE%ﬁb§PQ%k?@taﬁgse%k%ﬂQ'@Qrt

around e centre axis e body. The respective
pr ot uberance constitutes a V-shaped and radially
The péiiriudi BUefi@id 2ion ikhentatigkdarovied |£itakdt betdody f26ale

seaﬂlﬁ%’%%m%gﬁpe&f|58% 9&9&&%%%'%@Secgéﬁﬁlﬂ%4ga9§s go as to allow

tiona symretric 1n rel atlon to tE ,genxr%
salﬁﬁ@t@Atafb?h@WyeéetOﬁ?ﬁhh@ NS AmEhptd-tight mannexr,
as Wlluster abed éTodelgsdedcanted2belbe wisspeetevence to Figs.
3- gpbrotuberance is formed by two wall parts 27a, 27b of

the WD 2006/ 077482 PCTY1132006/ 000077 9

A first embodiment of a coupling device 1 according to the
present invention is illustrated in Figs. 3-5 and a second
embodiment of a coupling device 1 according to the present
invention is illustrated in Figs. 6-8. The respective coupling
device comprises a male coupling part 10 and a female coupling
part 30. The male coupling part 10 is connectable to the female
coupling part 30 via a sealing element 20 of the type described
above with reference to Figs. 1 and 2, which is fixed to the male
coupling part 10. The sealing elemént 20 is consequently provided
with a first male sealing member 2la at a first end thereof and a
second sealing member 21b at a second end thereof. The sealing
element 20 has an internal bore 22 extending through the sealing
element and its sealing members 21a, 21b. The male coupling part
10 comprises a female sealing member 11, which is sealingly
engaged or sealingly engageable with the first male sealing
member 21a of the sealing element 20, and the female coupling
part 30 comprises a female sealing member 31, which ig sealingly

engageable with the second male sealing member 21b of the sealing

i
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body 20" inclining towards each other so as to neet

at a crest 28 extending in a circle around the

centre axis CA of the body 26. Each one of said wall
wpmidg74@7a, 27b has essentially the shape Pefi/IB2006/000077

truncated cone. Wien the two 5 nal e sealing nmenbers

2la, 21b are pressed towards each other with a

certain pressing force, th Ltwo wal | parts 27a, 27b

ecti v r e _di

ele&?%%?%ca?ﬁg Be % %g&égﬁeetaq i %%é}% hzg3 Sgl ohe [ rect| on
elepgnt t%l@oﬂgfowe&rmth NSy ﬁé&?ﬁ@@#ﬁéﬁb@?@b‘?ﬂ% 2494 p24b of
theW e eysridds atiovki kerla e@rperssian FPEI NY. arkhe ,t woich

are ?Amﬁ@gr%%tsz_gigtégj%r aggeée ZCAé.%'abi?tléb (9fsg & seali energy when

er medl ate va ey
the| geqlenge 5l pBestt -?tOhaﬁ ?‘Ff@qcﬁﬁér He gt QEBERSS oAy When
the 2441 s houbdi havea wal Ls ddingk bessedtran tenoughfdralgi ve

cou%eéﬁgﬁggEn?gt?%fﬁ%%ﬂ?§%§ﬂ%gea€a 2&@J¥Q@ gﬁ§%ﬁ&?k@tween

cal ow or. the "axi al
the chpfrles SEBhENAMEWRPahsi Und EhBRr By fcovgliipg part and the
femmaé nHeailnhggneiie ahl onafie retnes sesydrnidgdpttectdwdng. to

the eﬂm%d%ggg %&eb%ar%egz’grszél%d'athgd@eaaf %goglgiﬁér?é |2|OC:LS able

corrosion resist
to %@@ |ea'LIaStaﬁdefaﬂ*réIY295p?@fderféﬁ‘la}ef%ﬁ'%lédlgl ﬁeﬁﬁ%rsplléce“ are
nutWhih, theseeatt@fartdeecheidyoth2G. dTheng nther nahnediorce 22 the

cou?fy%%ﬁ%gggliygZﬁ%qug%ﬁgpt%%%gggsfhkﬁfQﬂgHttgg%ls between

ilate ers I nt ernmedi at e
the pEOARACS 178aN2 At i d B r BFBIeAb Y2 c o &NSwF PR CRresponding
femfBd &s8gahingermibans 21a, 21b, as illustrated in Fig.
25 2. in the illustrated enbodi nent, the sealing
element 20 is provided wth two |nterrred|a e nmenbers
The 2B s AR 16f Sehe b HFBLEhdi ‘Caled I yiid ! Bt © {L‘ﬁ‘%ent as an
extbANENtdprerseal i ghtelkensnt feeubkdaal s b gpr. ovi @ed.8)30f

met}MEPC % %r&gﬁndéé’ﬁnﬁﬁcgof 'Haec %d{.’vgtt,l? é@&??&%ﬁﬁﬂﬁd
1nternal conlcal contact surface 13 of the female sealing member
11 of the male coupling part 10 so as to form a fluid-tight seal
between the first male sealing member 2la and this female sealing
member 11 when their contact surfaces are pressed against each
other. Said conical contact surface 13 is of metallic material.
It is realised that the described coupling devices require a
certain axial pre-tension force to be maintained in order to
ensure proper seal seating and avoid coupling separation under

pressure loads.

The second male sealing member 21b of the sealing element 20 has
an external spherical contact surface 23b (see Figs. 5 and 8) of
metallic material designed for mating with a corresponding
internal conical contact surface 33 of the female sealing member
31 of the female coupling part 30 so as to form a fluld-tight
seal between the second male sealing member 21b and this female
sealing member 31 when their contact surfaces are pressed against
each other. Said conical contact surface 33 is of metallic

material.
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the body 26 between the first and second mal e sealing
menbers 2l1a, 21b. The respective internedi ate nmenber
24a, 24b has an internal 35 cross-sectional area at
wad hes/oniadest part which is larger than the PEXHRIHA00TT
cross-sectional area of the respective male sealing
menber 2la, 21b as seen at the point Pa, P~ of the
mal e sealing menber wher 2t he nal e seal i ng nenber is
desi gned to engage with WO 1006/ 077482
PCT' / LB2006/ 000077 to the correspondln
It iseakphipererber. theretyact hewriessect Pve? 'n@ggnea? atigutd
have”%ﬂ’%ﬁit%% se4bats axpandablesd nist he axiat adifietdioipht
con et 8 S50 ARCL BN 20 Plcan LoLerDalefdbiicontact
surfpressar e2imnsicde t he i%ﬁ%@ﬁéPlﬁdﬁ%aSCQEIO%HXh§erSEﬁ?f
metgﬂygcr§§p§&&uye mal e seal i ng nmenber 2la, 2l b agai nst
he correspondi ng femal e seal i ng nenber when the
seallng element 20 is fitted between said fe
The sedlei ngupeisersrtt heraty thenEeeds §GUPhE"S R 68 each
hav&QﬁiéﬁEngﬁfﬁub% beiween 1bhesz espectiilve chmirelseadl i gy of
n e.carr ondi ng,f q@@b
the TG PRCERGS 119 080r At B oned ot a5 S4a ot The.
assoqiteededeatie SreAbag sTerdss i ghtl of&si ﬁ1?$gfhéfn§ﬁdl% ot
the h@aslea@loﬁﬁtﬁ{ Jardi anetiede fdavathditrelwddest Par ttewhieh
Couéiﬂgg%ﬁkgg%iean %leexn§ﬁﬂﬁggdh§mﬁkﬁﬁ.chm&ﬁlééyion with

“at'e Its dest t

the Theceswalli horel28meht t29 90 iRg et 0 2Be 7T t&gﬁ
cou{a?ﬁfﬁ/éf%arf: emml & seaktagd memhee st efalfcoorobnstan@rtwgO -

pling parts so as to allow said parts to be

connected to each other in a fluid-t ht nner, ..as
Whew tHe besporelid a@erryo’ée%%ar%«@gdm%%?%ﬁ 2tefBikrde 2P
arel Ordd QS ag8tBst 20cA bthst @Iﬂa@dtcﬁrefnrnofa ae@bdpﬂwfﬁ@n the

evi
male sea,%n% %8§£££“£¥% t91£h§hd the corresponding female sealing

member 11, 31, said flow channels 12, 32 will be interconnected
via the internal bore 22 of the sealing element so as to allow an
internal flow of fluid through the coupling parts 10, 30. The
flow passage formed by these flow channels 12, 32 and the
internal bore 22 will consequently be sealed from the
surroundings by the seals formed between the respective pair of
sealing members. The coupling parts 10, 30 are e.g. intended to
be connected to a respective fluid carrying conduit, so as to

allow for an interconnection of these conduits.

At least one of the coupling parts 10, 30 is displaceable in the
axial direction towards and away from the opposite coupling part
30, 10 so as to make possible the assembling and disassembling of
the coupling device. When the coupling device is to be assembled,
the coupling parts 10, 30 are mutually displaced towards each
other so as to establish the required sealing contact pressure
between the respective male sealing member and the corresponding
female sealing member. The coupling parts are then secured in

relation to each other. This displacing and securing of the
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present invention is illustrated in Figs. 3-5 and a

second enbodi nent of a coupling device 1 according

to the present invention is illustrated in Figs.

wobo@/077HRe respective coupling 25 device coRPEARE/IH0077

mal e coupling part 10 and a femal e coupling part 30.

The mal e coupling part 10 js connectable to the

female coupling part 30 v*% a sealing elenment 20 of
coupf¥§g2¥gﬁﬁggﬁﬁ;%Q?Q%a%&ﬂng%ﬁt%gl fe%ggg% ié)déag§ %F is
rea Hifeds 6B nt‘g}vee|0@h*§h%n%ieiV§Cth%e@M@msW b%\hndéaesgppomte
ordaM th a first nmale sealing nmenber 2la at a first end

thereof and a second sealing nenber 21b at a second

end thereof. The sealing elenent 20 has an interna
Figpore 8221 byt eirdien§he iR tE He e@aililng Jeveifert VARl the
couplihgsgakt aig avenbes srakad Zﬁbalﬂmeml elclowpsldmgtpart

0 e e n [

OWll’lé;a% gﬁ%y?kgaén eoff E'R{L sesa%@ng e ZC.LIE) ﬁl the

ngaged or seal 1 ng g e wth the
111y trgt cpaf euUslda ﬁgwcwer%b@ﬁyzllaowrvetrhe géfam%gwérieﬁ%t
1nté¥bon&ﬁdtiﬁ@1ﬁﬁﬂabﬁptﬁup@mmgs p@ltﬂB@hﬁOﬂ@féSﬁﬂ@ahat out

of all k@n Qﬁhﬁ?%ﬁgﬁnggﬂeﬁl which is sealingly

agea Ie W he second nal e seal i ng nenber 21b of
the seallng 11 WO 2006/ 077482 PC r1f B2006! 000077 11
In te{eembbdz&ntﬂmemuberasimed refdal [3i-6 badyr26s .of-Bhethe

couﬁfﬁ%ﬁ ﬁgv§§éep§%tdg$ @ﬁﬁp%8¥lg§%%§%%$fgg@ %ﬂ&&!@%ﬂh@é@ang

e type ove Wt
bodiest @r eReeThd TPilgs COUPHHW Pariht CH OTiFePebhptedsithFat one
2 ofSGadsl tonheciciapabbeiésd, strk elastdcmlenesgy: wher 5

wellt}pe%dsggl'lﬁggtoﬂ/\%%pt %rg S@ern %%u‘b@gr? giért 30, forms

ressi on e Ccou bei ng
pParie srineécFeacEd e 3f @?ra?raeld €8E}EF‘FW% P18y tvﬁbwg‘eﬁl #ng

couk] ef®RtifcaMd lcubengliemped betweem thheifenwtlraited
embéﬁ%ﬁ an %%S#énEIV§'H%U%?HE '1@9 Q@réoﬁﬂyisgge

e $ea A" Femal & coupling p rts
tuquﬁq%§e§0h0u81ng 16, 36, through whlch the flow chahne 32
of the coupling part extends. The respective housing 16, 36 is
secured to the associated connecting body 2, 3, preferably by
being threaded into it. The respective housing 16, 36 is
preferably provided with an external thread designed to fit into
an internal thread of the associated connecting body 2, 3. In the
embodiment illustrated in Figs. 3-5, the female sealing member
11, 31 of the respective coupling part 10, 30 is integrated in
the associated housing 16, 36 at the outwardly directed end
thereof. In the embodiment illustrated in Figs. 6-8, the female
sealing member 11, 31 of the respective coupling part 10, 30 is
integrated in the associated connecting body 2, 3 and the tube-
shaped housing 16, 36 of the respective coupling part is here
secured in the associated connecting body 2, 3 with its outwardly
directed end located on a level with the female sealing member
11, 31.

The intermediate members of the sealing element 20 comprise a

first intermediate member 24a and an adjacent second intermediate
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10 the internedi ate nmenbers 24a, 24b, the sealing

element 20 is able to store elastic energy as said

femal e sealing nenbers 11, 31 are nutually pressed
Wa BWI’dS2 each ot her during the connection &CTHRE06/000077

coupling parts 10, 30 in order to formfluid-tight
seal s between the respective nmale sealing nenber
2la, 21b and the correspoﬁ@ing 15 femal e seal ing

31. The first S
neniFRes Sbal if S6T MR RUS A" oot BFRAl SpRer | Cal e
coupamngamrtsmof aren@8® (See ﬁi‘g?s}-ngaﬁﬂm%ﬁ)r G Dretag g &art
41 r@%&?&ééhuﬁ%ﬁkgaggbé<xétwaémrﬁher&hsa Coraesponde NG r
Dan I nt.er nal coniccal ¢ €¥9 %es&ékﬁﬁgzlﬁ of, the £epBhsnent
&od| Fiay FREMYEY e hal'e coupling part 10_so. as
i1lusorhoed @ fAigisd- h@,htthgeaﬁtaﬂb@trwe@ﬁm?% 4?% Ast TRETE 8 @

retéi%@h@?%%ﬁ%%%g%hﬁglfsaﬂﬂieemySsééﬂﬂﬂdetseﬁmermylenentwﬂlqg1
ont act . surfaces

partoRoPY S GORCAl HOALSLl urtes 18 12 of rera] e,
coupﬁ&hgrpatt,ZSglthsb¢%ﬁﬂ¢§é§a®ﬁhﬁmﬁﬁetﬁ%§ﬁﬁfﬁé8n !
houé%%éphbngTﬁG%” ¢es f@%ﬂ&ﬂﬂagamemﬁﬁﬁsznlaxm@wnqmdespeﬂs|Qn1be

1mmqﬁ§§|esé§t$ Intglne d Bo 8 1460 Iﬁn§HéQmﬂk@E§ént

. VOl COU sep aration un
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bebﬁé§1f§§0%2¥%%c seiﬁng:uﬁ%g%e§99§£Q%%$§gs 24a, 24b. Said
flange 41 is designed to 1Timit the axial movability of the
sealing element 20 in the direction away from the female gealing
member 11 of the male coupling part 10 by abutting against the
first intermediate member 24a so as to thereby keep the sealing
element 20 secured to the male coupling part 10, while still
allowing the first intermediate member 24a to expand in the axial
direction of the sealing element 20 towards the female sealing
member 11 of the male coupling part and the second intermediate

member 24b to expand in the opposite direction.

The sealing element 20 may be fixed in position in relation to
the first valve part 10 in such a manner that the contact surface
23a of the first male sealing member 2la igs maintained in contact
with the corresponding contact surface 13 of the female sealing
member 11 irrespective of the mutual axial position between the

male and female valve parts 10, 30.

In the illustrated embodiments, the first intermediate member 24a

has an external diameter d, at its widest part which is smaller
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It is realised that the contact surfaces 13, 23a

23b, 33 should have a suitable surface snnothneés SO

as to allow a fluid-tight contact between said
wocosteans2 sur f aces, The respective contact BCEEFPYLE00T7

13, 23a, 23b, 33 is suitably of a corrosion resistant

metallic material. The male coupling part 10 and the

femal e coupling part 30 edch have an internal flow

ch | 12 h
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favcg@a%lée@umra@&er t@lhe Akbigndbi herec owo espyridinagrarts.
femal e sealing 20 nenber 11, 31, said flow channels

1.2, 32 will be |nterconnected via the inter bo
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thet+ﬁ§Ng%ﬁ§ Eﬁ %3ore gy {ﬁ%%% Ehgmkégﬁganbé ﬂé@e %%a@ﬂﬂg
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to ensure this expandability, the first intermediate member 24a
has an internal cross-sectional area at its widest part, i.e. at
its crest 28, which is larger than the external cross-sectional
area of the first male sealing member 2la as seen at the point P,
of the first male sealing member where the first male sealing
member is designed to engage with the female sealing member 11 of
the male coupling part 10, whereas the second intermediate member
24b has an internal cross-sectional area at its widest part, i.e.
at its crest 28, which is larger than the external cross-
sectional area of the second male sealing member 21b as seen at
the point P, of the second male sealing member where the second
male sealing member is designed to engage with the female sealing

member 31 of the female coupling part 30.

In the illustrated embodiments, the coupling device 1 is provided
with valve means for automatically closing the internal bores 12,

32 of the coupling parts 10, 30 when the male coupling part 10 is
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the coupling parts 10, 30 are nutual ly di spl aced
towards each 35 other so as to establish the required
seal i ng contact pressure between the respective nale
WOgH7 82 menber and the corresponding fenBF&IE8%HHG
menber. The coupli ng parts are then secured in
relation to each other i_.s di splacing and securing
of the WO 2006/ 077482 TCT/fBZOOG/OOOO?? 13 coupling

t i.shed u t
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W et
el o3, PSRBT By S BETRGCE N CHIGH ARG T W TRe
femd @S pealing doteirngl 16 36 iEfsnprefanabiygppoti déd Weh
act&gkf%§t%Eﬁ%@rtgyﬁ%@ﬂpgfggég%gdeﬁgnﬁiﬂed RbQy 51 extending
through the internal bore 22 of the sealing element 20, while
allowing fluid to pass through the body 51 via an internal bore
52 extending through the body 51, as illustrated in Fig. 8, or
via areas between the external surface of the body 51 and the
inner wall of the internal bore 22 of the sealing element, as
illustrated in Fig. 5. The actuation member 50 displaces the
respective valve body 14, 34 simply by pushing it inwards in the
associated coupling part 10, 30 as the actuation member is moved
towards the female coupling part 30 together with the male
coupling part 10. In the illustrated embodiments, the actuation
member 50 is displaceably arranged inside the internal bore 22 of
the sealing element 20 so as to be capable of displacing the
valve body 14 of the male coupling part 10 as well as the valve
body 34 of the female coupling part 30 during the interconnection
of the coupling parts. The actuation member 50 is suitably
mounted to the sealing element 20, as illustrated in Figs. 9 and
10. In the embodiment illustrated in Fig. 9, the body 51 of the
actuation member is slidingly mounted in two hubs 53a, 53b, which

are secured at the respective end of the internal bore 22 of the
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25 an internal thread of the associated connecting
body 2, 3. In the enbodinent illustrated in Figs.
3-5, the femal e sealing nmenmber 11, 31 of the

WO BS@EcBeve coupling part 10, 30 is integr d&@dBiopo/000He
associ ated housing 16, 36 at the outwardly directed
end thereof. In the enbodi nt illustrated in Figs.
6-8, the femal e 30 sealing nenber 11, 31 of the

sea%@%ﬁgﬁ%béﬁtCQHpkbnge {éﬁT%QE %gﬁﬁ§%fat@BeQ£Q£ﬁp EB t{ﬁé
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so £OMY issemavalbid Sogebher NBdhatai gendiere 24ayand an
adj acent second internedi ate PCT/ b2t 66/ 006077 WO
2006/ 077482 14 nenber 24b, The sealing el enent 20 is
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15,r?ﬁEﬂéﬂdnglgﬁ?tﬁﬂér%@ohﬁvdéglg&eﬁatb sehﬂlngéyeabuﬂjagalnst a
Space Dbe n_t

seaanH7 %% gég% <f3_e?ﬁ%d. ég n%Er Zkgt%hgeya§kma%é@

COuEhtMan@Eﬁtlgf|3qru§€raié@ﬁﬁﬁ¥tﬁﬁgén BlIs - Phatf et ailhitng? Ve

bodgeﬂpe@44Qs|§ofﬁ&ﬂ%@a%§sﬁtﬂﬁ&iaeatng7sb€euad®haﬂMH@Ctlon
red t.0 t coypl i t
of b P Vsaaren drrde 1500 (e Rols hr e of Uhe Tale

theco@&ﬁlaﬂy Qértheéﬁﬁvebgoﬁéﬂﬁg Bhr 88det Bitothe butér
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con
of the respectlve tube- shaped member 19, 39 is received in a

cavity formed at the rear end 14b, 34b of the associated valve
body 14, 34. When the coupling parts 10, 30 are mutually moved
into contact with each other, the outer free end 53 of the body
51 of the actuation member 50 will abut against a protruding part
34a of the valve body 34 arranged at the outwardly directed end
thereof and push this valve body 34 inwards in the female
coupling part against the action of the spring member 35. At the
same time, the body 51 of the actuation member 50 will push the
valve body 14 inwards in the male coupling part against the
action of the spring member 15. Hereby, the respective valve body
14, 34 will be displaced out of contact with the associlated seat
17, 37 so as to allow fluid to flow through the respective valve,
as illustrated in Figs. 4, 5, 7 and 8. The flow path through the
respective coupling device 1 is indicated with broken lines in
Figs. 5 and 8.

In the illustrated embodiments, the coupling device 1 comprises a
sealing element 20 provided with two intermediate members 24a,

24b of the above-indicated type, but the inventive coupling
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body 2. Also in the latter case, the retaining nenber
40 is 15 nmounted so as to be immovable in relation to
the housing 16 of the male coupling part. In both
woenmtsadisent s, the retaining menber 40 sur ORISR
first internedi ate nenber 24a and has an inwardly
protruding flange 41 that js received in the space
between the first and secohd internedi ate nenbers

devgcd@’cogﬂa a}.soaé d:o%grgg@rkg%e%% 1’1& éjlee%egl@egr$91ciémtlti‘lhﬁ‘ore

axi al nmovability sea [ ement 20 in Q
thapyj ivec £HER Ja%ﬁfmﬂjéﬁ?? H@@@ﬁﬁ eoTed igSSTetfber 11°0fo%Y
26 hdreverml eheotipldtngnpasdccl@ hylabiddliing agalvarst 2tthe 21b.
first internedi ate nenber 24a so as to thereby keep
the sealing A elenment 20 secured to the nale cou ghlng
a e or

The rf%ﬁ’utpliég W71 St PFI %5 DXPPERF I’fgmf%lfapr 5F Sut
use g er hgdirat Bl arenbera 2dautidngxpang. ifiert heupkiral together

concgl t%cﬁo%‘i’@nc%‘r’fné Q% §§@éié&n‘%‘c§%ﬂé E%%cte@\é@ﬁgsmcﬁ@ﬁes in a

sea e e couplin
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conditel copposi hEgtdiprestion.ar@0 hTbe 'sealdraguet emesstni20 may
ele@ﬁcéd ﬁ%&&%& bc%pwatru@ea%p&é@ tof BBef i FSfervBl ¥€011

in such a manhner that the contact. surface

ana Shp GFORHE: 111 < PORP B oAl P KONTOR 2141 B0 device io
prefriaitlai neded ntworpaticaicnls tirec tomuespohdiggradopragture
of S ace 13sofshhe.fammle S%ﬁli' ngva_xrg%méﬁEaﬂ—ltemperatures of

I rrespective f t he nutual ax sition between
130t%é3r3@lﬁﬁ?’é a“fmﬂ ﬂaﬁa%lwc\?@p %m %C@sbs Y9 he
partidwistigt edi eriiedifnents; itheelihetd jasneeakel s&tnel tubing

n & gl@ﬁ@éear da atidds w dest
e DR R 080 A ol U absd) orggiace

Fur o3G0 6F 0DO0TF T 15C t FREY H8 a‘fle%&ﬁ &?aﬁﬁéaevoraBl%ffor
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terrpﬂ(attloyge 9{f§k§fﬁﬁcehgﬁéx}’é§enb§a&@1@ﬁtﬁ;63£ p&H RRBLRE S1ed
and db reférably such that

in %%%f%tlﬁBFEdﬂé Sef, %ﬁ?n]ﬁﬁ@glegwgtﬁﬁ’ﬁﬁ?p%%m%ngﬁged
accardiumd tbhehé | pistsennt énveediiatenay be used for many other

purposes where a flexible and fluid-tight seal is required.

The invention is of course not in any waiy restricted to the
preferred embodiments described above. On the contrary, many
possibilities to modifications thereof will be apparent to a
person with ordinary skill in the art without departing from the
basic idea of the invention such as defined in the appended

claims.
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5 menber 24a with the outer surface of the retaining
sleeve 40 essentially flush with the w dest part of
the second internmediate nenber 24b, i.e. essentially
wofbwsghr4ed t h t he periphery of the crest 28PoF/IRH/000077
second internedi ate nenber 24b, which is favourable
Wth respect to the design of the two coupling parts.
10 The respective interned?ate menber. 24a, 24b is
expandable in the axial direction of the body 26 by

CLATMA internal fluid pressure in the internal bore 22

Sso as to urge the respective male sealing nenber

1. A%%@ﬁlsi%y) cOULYRY A8, 1 & ey aXirabedbrgsdd eraof (tde diody

agal nst the correspandi ng.fenal e . seal i r
ngRal e ARERZEHE ARG Lol GIptrt TS Cohmecrad?
foonédetf emilestcoupl iofigtparkoddo (264 t hehavacsent F4ty 10
el amenl 2Qothampes el weemdhe.f epmbe seabings aEnber

11 of the nale cou[fl [ n? par t argg gg;dffelr}aslteeﬁ(g,al i ng
sRefberen3PLof e P FerraP & TR Rg™par t',” 't her eby

-i nbaeasi Ngathetwealitrgnedicontigebep? ecxidr e 2Bt vigeh formed
ihhe.raspeact kve wade el bogdwmbae 2ot adlibsanshd hele
correspondi ng femal e ggal i n msnbg Il %%temecgfadc%r

S8 1 &hE IEPeRT s (eiparfdabi | 715 The ti 5t° iter medi at e
neehbes QAa, hals) drelingt epnatestibds- sects dwabPeaf@pdE t°

dibSeWdest Pahtrgy) vBrendtne i1 Cr(@8) 28, sudieebed sto axial
'arger than the external cross-sectional 25 area of
CRETEFTSt"/mal e seal i ng nenber 2la as seen at the

pehat & inokrthe Yorest(2anl exwedlsi KEraebdrenhersd (4 -

s{a%ﬁsg,n{@x}r%ls galiNeb2 )”%J'Somgﬁtiiﬁg ;i@h&bg@ledtklta) femgagm&vi dehrond
e femal e sealin e 0 C :
TSaft S9D! L Hh&FRRET hgelfecg%}ay’li Hter Eﬁgg?g?et%ﬁe?rggrfﬂ%gte
eabean {Ieer Aab) craosk-sectional area at its w dest

PRt bad B0 8F kdS3 GheStnaBiatehinehbéss | @uger 2than

the external cross- sectional,are f o] nmal e
S@ELPhY Werb&F OS5 Y Sedht RS Jtrhgh%o}P%&P%%gf Qg%e
esecadthged wusdakhageerdmse rxiviet@ )t BE §BRAIREY Mafe:
seal ing nenber is designed to engage with the female

,25%%£3Q§g element according to claim 1, characterized in that
the first male sealing member (21a) has an external spherical
contact surface (23a) designéd for mating with a corresponding
internal conical contact surface of a female sealing member so
as to form a fluid-tight seal between the first male sealing
member and this female sealing member when their contact

surfaces are pressed against each other.

. A sealing element according to claim 2, characterized in that
the second male sealing member (21b) has an external spherical
contact surface (23b) designed for mating with a corresponding
internal conical contact surface of a female sealing member so
as to form a fluid-tight seal between the second male sealing
member and this female sealing member when their contact

surfaces are pressed against each other.
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menber 31 of the female coupling part 30. 35 In the
iIlustrated enmbodinents, the coupling device 1 is
provided wth valve nmeans for automatically closin
WaHes/G7H82r nal bores 12, 32 of the couplin@cé@¥%@m@%{7
30 when the male coupling part 10 is WO 2006/ 077482
PCT/11120061000077 16 brought out of engagenent with
the fenale coupling part 30 and automatically
i.nterna r.es en:t I ouplin
g %?émeq% acﬁf)oé'm ggenﬁgt&afgﬁlgﬁeﬁfinafe )
mﬁﬂtleﬁgm%rm thafhethfm@S@ﬁet%wr@teaaﬁw% pafy s*4®)
14%0%@1@5@1%%&@&5&@&@1 Wit Bt Bora teale, cavhimch axis (CA)
fo ) ésg alve body 14, 34 displaceably arranged
de€an 1h ernal bor e 16a 36a of the tube-shaped
housi ng 16, 36 of the coupling part and a spring

,Aﬂﬁﬂﬁﬁh.151a§§ﬁ:@@Ebﬂglﬂytkhenyabﬂeﬂbddy 1The val ve

g tsegageat ed tgl r%plcﬁgeﬁ s% mQQQ' é@ll&'@;em@rﬁkgélork2@g) is

cposidl] @nthlhh%ﬁ@@ﬁn@h@a%l%lﬂgg &%@@J E"aa §£ the
iht dbaibkewnddeaaughothe fdrow channel 12, 32 of the
coupling part, to a second position, in which the
valve is open and allows fluid rom; throu h the flow

. Acheairialy B2engt GiccPRdipd U iPAY Partia e In

cﬁé%&&ﬂéﬁazﬁarhaLmeStﬁéoymmkﬁm@@nhheanma@taaﬁ2®myﬂéﬁbeform
a %$r1%5 dIS o %thp ﬁﬁ?%%gtf%ﬁﬁy%hﬁesQ@gMi¥éﬂe34
fF% EFE TR0 I f? 0S|

Ion to said second position
SBWhH@I&ﬁ@@?f%ef%Mh @HE second nuale sealing nenber

21b is brought into engagenment with the fenale

SERLL AR, TEAREL, 3 olaths Lompleogounlinoapart 30 The

rises an el

' ted b
coxenichTigeR0LtHelglh "e 6 PG A TBOTR S S6F TR (242,

2988l 1 H1G::@leaeple 20, twki heiakldiowcngod [af ¢heobpass(26) by
GhQHan e RONLALNES B0 LI arRakubonRredlsy)

i'ng t rou as illustrated in Fig.
8, or

. A sealing element according to any of claims 1-7,

characterized in that a first one (24a) of said intermediate
members has an external diameter (d,) at its widest part which
is smaller than the external diameter (d,) of a second one

(24b) of said intermediate members at its widest part.

. A coupling device comprising a male coupling part (10) and a

female coupling part (30), characterized in:

- that the male coupling part (10) is connectable to the
female coupling part (30) via a sealing element (20), which is
fixed to the male coupling part (10) and comprises a tube-
shaped body (26) of metallic material, a first male sealing
member (21a) being formed at a first end of the body (26) and
a second male sealing member (21b) being formed at a second
end of the body (26) opposite said first end;

- that at least two intermediate members (24a, 24b) are formed
in series in the body (26) between the first and second male

sealing members (21la, 21b), each one of said intermediate
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via areas between the external surface of the body 51
and the inner wall of the internal bore 22 of the
sealing elenment, as 25 illustrated in Fig. 5, The

woaetswatsson menber 50 di spl aces the respecPCV@BA YT

10.

11,

body 14, 34 sinply by pushing it inwards in the
aSSOCIated coupling part 1C, 30 as the actuation

menber is noved towards the femal e coupllng part 30
together with th mal e ¢ lin art 10

"ERPest rfied fbodiSTERL §Om‘5t”teeég a}%tluafl on t§>0 5500
si-srdi spladeabhyrar namgetdhé Asidde (Ehe PniePRaP Bore 22ial
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nount e sealing elenment 20, as illustrated
GepbRrgs 248 -and®) 10, in the enbodi ment |Ilustrated in
-Fiigat $acthenbody sbidofntdmeddet aatdermender 240

oShi dingloy W%ekanémm 53azhbMdyWht eh arar e

secur ed at

respecti ve end t I
BFotHE M 2008/ 77 389 B 1 E00b) o000 7EPeT G g
-etlenenthe halt heowpibodi pent (10D usPrRItIESS A ﬁ?@ﬁlelﬁeaglng

nbfer @qx 5%h§gh:ﬁﬁs@giﬂﬁﬁnp%nqgggﬁkni%eahhdgngly

egg;gar%edlwgg}gt% dﬁﬁrﬁi:\em%ealseﬁllgg{fe%%%§ Q%s,g)h%f the
saht etnatlieventt hE0)bodpd51 of the actuation nenber 5
-MBY %&e%gﬁgﬁet&dﬁi@ngaﬁy& b@@y d4nofi deheanpbenle

coupling part vapl

SRt S50 AIRTEBolyE) 1 ARG 171 TS IRtel Shige poat et b
seespéatd e seall veg bpdypet4 | ng) qfs the nsegdiigor F}%rf&ent (20) .
position, designed to sealingly abut against a 10

e
thegsir @ and e6seTHeay alevker bEthn) 1425 30 |€§<tﬁaﬂéédspherlcal
Aagakpst ot s cSeata)l Ges3gnundesr Wheiagtwiam a corresponding
internal conical contact surface (13) of the female sealing
member (11) of the male coupling part (10) so as to form a
fluid-tight seal between the first male sealing member (21a)
and this female sealing member (11) when their contact

surfaces are pressed against each other, said conical contact

surface (13) being of metallic material.

A coupling device according to claim 9 or 10, characterized
in that the second male sealing member (21b) has an external
spherical contact surface (23b) designed for mating with a
corresponding internal conical contact surface (33) of the
female sealing member (31) of the female coupling part (30) so
as to form a fluid-tight seal between the second male sealing
member (21b) and this female sealing member (31) when their
contact surfaces are pressed against each other, sald conical

contact surface (33) being of metallic material.



10

15

20

25

30

35

12

13.4A

14

15

16.

 Anepperingg dezgce HEEgGtiard yodi P c@e

ak@uBling 49768 Gel PGSR HEEd

of the associated spring nenber 15, 35, which is
fixed between the rear end of the valve body 14, 34
and a shoul der 18, 38 15 arranged on the outside of a

wdubmrshaped menber 19, 39, which is fixedCyIBEeUoed’

in the housing 16, 35 of the associated coupling

part 10, 30 so as to be inmmmovable in relation to said

housi ng. The respective V&l ve body 14; 34 is

slidingly nounted on the associ ted tubg ;gaped
of the

ch@;smcam\zedt ubetistraped menpertiye, pB%ybsreasei (P i 148

1%a¥$§§% g §§mﬂé%%lee§£ £Nn4,:14h, c 34 Ofcehbee axis (CA)
oc! at body 14, 34. When the coupling
OéaF@%l%Uh’3@6ére mutual ly noved into contact with

each other, the outer free end 53 of the body 51 of
S%I?f%kéﬁt&eg[ﬂcge%r §9gV\‘Ecl> lanyaBut cﬁeﬂﬂtﬂsﬂ@t—la
34a of the valve 4.arr gd
chere HeE G ATan Bl Fhadi st éa‘f%‘hd“ 21Pn8Fabr ”fn pushaﬁ% Le
cvakyvel baidyh $ée|ﬁmandsnwﬁet$ﬂﬁﬂhﬂ@am@mb@%nﬂﬂlphgaﬁ%rwlt

t%ga!xlrf?érr@?ﬁa@%tt%eqfs (g Sprdy)g menber 35. At the
same ody 51 of the actuation nember 50

will '"push the valve body 14 inwards in the male

. ICeuppl gy panticagadastdinget 3Gt tifoAlaing He 1S$pri ng

c'ﬁ%??@% }ed"@.@'a_e@%at the 1espesddivecvakieshody4aldz4134
e

I spl ac out of ont act, th.th
foaat 2 qMUIFNoEs BRTY J-oger gﬁf f"PfP % %S\?vc ﬁlﬁggéﬁgt he
=aspestl vey vambeyrs 6&xla,l Ribtrated in Flgs. 4, 5, 7
and 8. The flow path through the respective coupling
device 1 is indicated mntggbroke% i nes P 3@ Figs. 5

Tents; fhe coupllng
diﬁ\ﬂaeeeil uc@:rrpm sest atheseabbagt Blersher 2ol ey ngage

Q%&p %&%@ghé%félﬂ%ﬁﬁﬁésai¥ﬁl 31246t 0dn tdfe the body
ove-i ndi cat

e e |nven LV
%@6)@@7#‘48?2““19@?/11%%?’0%@/%6665% e eg?‘g%&?&ﬁ%rg\o 22)
SONPr iseusgseald mgspeemnmert npiovieiedd g PRTRYT 213, 220)
outwards in the axial direction of the body (26) against the

corresponding female sealing member (11, 31) when the male
coupling part (10) is connected to the female coupling part
(30) with the sealing element (20) clamped between the female
sealing member (11) of the male coupling part and the female
sealing member (31) of the female coupling part, thereby
increasing the sealing contact pressure between the re-
spective male sealing member (21a, 21b) and the corresponding

female sealing member (11, 31).

A coupling device according to any of claims 9-15,
characterized in that the intermediate members comprise a
first intermediate member (24a) and an adjacent second
intermediate member (24b), and that the sealing element (20)
is secured to the male coupling part (10) by means of a
retaining member (40) having a part (41) received in the
space between the first intermediate member (24a) and the

second intermediate member (24Db).
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than two such internediate menbers formed in series
in the body 25 between the first and second male
seal ing nenbers 2l a, 21b. 5 The coupling device 1 of

wathes/present invention is suitable for us&CagBio6/000077

17 PaREVR G tEPEF at T,

18

19

20

hydraul i c subsea coupling, e.g. for coupling together
condui ts belonging to interconnectable processing
nndr!es ina fluid-tight %anner, in particular for
applications involvin condi ti,ons_of .high. pr r
d%ﬁ’ﬁaﬁ? g%t gﬁevcél?aé <5 ggﬁgeﬁq
tand teaperatureteelatiedet vederp (Réser voikowited Apdeen
s%a@_ Lpductiyons Mok 6QMEH i b endubeenthy eciouplrsBgnale
evice Is preferablklrated for apBIic tions,. b
ORI MRS I(REBE nal “Prasstire SS6F To35 Bar (15 KST)
@ubhi gherqeaard eavizonmentabatiengddr aphrids ¢fetaiBoRs or
JU@her ., The.d Beenhh g 1coupki ngy devbee isuhence 15
particularly suitable for use in wellhead connector
and tubing hanger applications as well as Xmas tree

.rapplbt ang ofesziceFactdmetimor 60 ¢kl Aventhaer CaFpFRAgin

Tg%%:?gglﬁgﬁﬁfXgﬁ%ﬁ@%@ﬁ%ﬁiﬁ@ﬁgeﬂsﬁmbmlﬂykt&bQﬂﬁernal

. ) S "

FeRERat (s =t £ SHOUE® ROGeVar okt el ot 1573 o
peresanl skidnargr20djn athéhar seqdnst irheraedahsgrereient24o)
and  the, goupljng device according to the present
Invention may be used for many other purposes where

a flexible and fluid-tight seal is required. The

Anveniion devicf ecopséimmttoi Alaky IWapTrr e&t rqiregtenized

the 25 prefersed arbogiaRREsneasses | bed) ahoyen @attheal
e T
sk ldxtiennd hecrarsts -wethberaldepart $ho-er dar Fhéﬂalﬁh§ieé¥in9
rh%&ﬁerf(ZEQ? ihventi gp suchoastdefjined tne thiersappeneed
gea?ll iq%' mem ézrp Ow%/eq%?%gez ﬁ%ltl r%‘gTQQ 6ée%qqug7mer{]r}9er CGLAl M5
designed to engage with the female sealing member (11) of the
male coupling part (10), and that the second intermediate
member (24b) has an internal cross-sectional area at its
widest part which is larger than the external cross-sectional
area of the second male sealing member (21b) as seen at the
point (Py) of the second male sealing member where the second
male sealing member is designed to engage with the female

sealing member (31) of the female coupling part (30).

.A coupling device according to any of claims 9-19,

characterized in that the male coupling part (10) and the
female coupling part (30) have a respective flow channel (12,
32), said flow channels (12, 32) being designed to be in
fluid communication with the internal bore (22) of the
sealing element (20) when the male coupling part (10) is

connected to the female coupling part (30).



10

15

20

25

30

35

21.2s ealPhip

J, A sealing elenment conprising a tube-shaped body
(26) of netallic material, a first male sealing
menber (2la) being fornmed at a first end of the body

wo(R&)7«eharacterized in: - that a second WEFEBEEANING
menber (21b) is formed at a 5 second end of the body
(26) opposite said first end; - that at |east two

i nternedi ate nenbers (24a,2424b) are formed in seri es
in the body (26) between the first and sec%n
gn%ffépg TR 1pIpYO Tt Re I ES] rif8
i phet neditatet oRaher she2dale 241 fbhedhy cc:mpprle%pémt‘es (10,
90 28 O%Povki% gapabl & a1k, shor @Eﬂﬁ%i%se%eﬁgﬂpmble
the |ss ected to axial =~ conmpression
veRae Yn<t1érnéﬁ 3( 2RYiREEHAST t hfDugt?t RECBady™™ the
26k lboSal d;Hentr&Iﬁalbole'r @1{22)4) eio&engiuc&ugsﬁllancgaghet%@lnst
%fsgta@d $e¢end, {ﬁglgeméﬁeéfn&srreaeﬁrér&@laam%w) and
rugh 't he interne nbers (24 4b)
HoHAt ieRcH oS 6h 28 dANE el AEdhoAEs ﬁ’éigrb%?es"e(“’z'ﬁ %&)flow
1¢RBSHEt sShoff 1@awpepinear anee $or ned tha t@@b@@ypéQB) to a
%?a%nde§%§rg%? g ao4nd, tQ%eC$%EJ%?1%Xb§e£C¥ﬁd.%ﬁlbh@ fluid
‘2. Asealn | emen acordln oclarg
fﬂOWchbrsa‘eeﬂertheélP% ‘%We tl(13e2‘f| Pt Ohal'ss SEAR ﬁag pat

J4mnber (2la) has an external spherical contact

surface (23a) desi Qf‘ﬁ@rré UoufREANGMckh (B0, 30) is

corresp pondi ng 1nter coni ca f

e dsEaTh g MERBeT b TeS=F o 101 P schi Frgnghe”
seale betyeem t he)f fret swilde fseat invgi2ionehberaigngecond
éggéi1o%n§%£%5§§yeﬁggbé%%ﬂ%?%h@h§@c$ﬂﬁﬂdélgoﬁééming member

aces are pressed agal nst eac her, A seal.j
€ dneds éé%‘éﬁﬂ’d:l ﬁé‘tPoe%ﬂf%ﬁ%‘aﬁt g?gt eﬁl%aél |Sneat% ha?g
teseqany omlweseahihg aepbeéng (R4b) (Ras-an external
spherical 30 contact surface (23b) designed for

e.
in:

mat | th
22 .%Lﬁ'clflggé\ll‘\ln@f d%\?af%rcgggg&%{ Rga ﬁg%{e)‘é?%g ?Lglrggil:erioz%t a‘ﬂ‘z

that both of said coupling parts (10, 30) are provided with

such a valve.

23 .A coupling device according to claim 22, characterized in

that the actuation member (50) is displaceably arranged
inside the internal bore (22) of the sealing element (20) so0
as to be capable of displacing the valve body (14) of the
male coupling part (10) as well as the valve body (34) of the
female coupling part (30) from said first position to said
second position immediately before the second male sealing
member (21b) is brought into engagement with the female

sealing member (31) of the female coupling part (30).

24 A coupling device according to any one of claims 20-23,

characterized in that the respective coupling part (10, 30)
comprises a tube-shaped housing (16; 36), through which the
flow channel (12; 32) of the coupling part extends and which
is provided with a thread so as to allow the housing (16; 36)



as to forma fluid-tight seal between the second nal e
sealing nenber and this femal e sealing nenber when
their contact surfaces are pressed agai nst each
WOooRH@r 74835 WO 2006/ 077492 101' / 182006/ 0000 T T/IBG0AI00AT

sealing elenment according to any of clainms 1-3,
characterized in that the_respective protuberance
(24a 24h) is rotational?é symetric in relation to
t hlg Cent I;K‘e a%( arg %)so 9£t§c{1%op;8g¥t:(1296)bod§ 52

L2t i Ty e enent according to any | ai s -,
beha%dﬁﬂéﬁﬁ@édl$ﬁ3ﬂﬁat the first nale seal i ng nenber
(21a) is coaX|aI with the second mal e seal i ng nmenber

25.A 160%‘9@3;&198%aerf1£ garlf”g% &Z%gg:ﬁ' Fne2yer@§x§,c@;gé§zec§z‘iﬁ)

| ai ms
5 thab, th%ﬁéﬁﬁéﬁe@fi@ﬁéﬁﬁSPﬁ%F“FhQOPﬁf%QnQ& ?ggnenbers
6248 +24R) hoeMmemhaConhiraud U spantdtogatiteinpptdn t he
secon | ef Snd 2Lay 24Db)3) 15
1?£5F?%qu%§aéleﬁe gééégg%ﬁggfgﬁggy of£clayns 1-6
characterized in that the respective internedi ate

26 .A”%Btiﬁilr(@%nflcg4bacd18ila}gpa@cham enienof helagxisaP-25,

rection (26 ernalo Ly
10 5%%5r%3%%1 ﬁ %?g%ﬁa% %d?%m%%@thé (ﬂ} A seallﬁif ?

h@ﬁéﬁnhtceﬁﬂﬂ§ﬁélﬁ@uR¥}Q§ny of claims 1-7,
characterized in that a first one (24a) of said
internedi ate nenbers has an external dianeter (da)
at its wdest part which



is smaller than the external dianmeter (db) of a
second one 25 (24b) of said internedi ate nenbers at
its widest part. 9. A coupling device conprising

womads@7meupl i ng part (10) and a female cou,BFT/ﬁ@?“%éi’PQW
(30), characterized in: Ythat the male coupling part
(10) is connectable to the 30 fermal e coupling part
(30) via a sealing elenent (20), which is fixed to
the mal e coupl@ng%arqt: (10) and conprises a tube-
shaped body (28) o tal lic materl*fal a first male
seal i ng n&@e a) béing =\ d@at a first end of
t he body (26) ."to ‘a sed:ond I\‘ seal i ng nmenper (21b)
bei ng f or ned ai-ai-seeend r- f tt&e bod 26)

opposkke sai S end; - t Peast two

i nter I at eﬁ \\"L\ (24a ﬂ ;/e*’f or r@d Y seri es
in the dy t*-—'-- <vee w~~‘ and secpnd mal e
seal i ng neglbe (§” 71h\ o7 ‘\éaign[di‘

8 e
i nt er medi a¥ e 006/ 077482 PC | }4BF606/ 000077 21
menber s (24a g CORPIES (eSS Ie so as to be

capabl e to = T‘* en t@e body (26)
i's subjecte:&sstma .' e W

‘ -- fat an
i nternal bof ‘a:b‘\ X ; e body (26), 5

sai d i nt*rq 5 ough the first
and seco%:j \%% as= 216 and

t hrough t heid --A_\'--h,-‘, € --ﬁﬁb —{(24a, 24B); - that
each one of sapd i ate ba rrenb\5~LsA(24a 24Db)
consi sts of & pra raﬁce Qrded i n tT'@ body (26)
and 10 extendlamurrd th€re axis (CA) of the
body (26); gt t he mape cou ng part (10)
conprises a fe ster™ (;‘(}L) which is
sealingly engaed ors see{l | n engageable wth the
first male s@ i ng &msrrber (Qﬂa) of the

a4




sealing elenent (20); and 15 - that the female
coupling part (30) conprises a female sealing nenber
(3i), which is sealingly engageable with the second
wonmade@7seal i ng menber (21b) of the sealing @C®ERIAL6/000077
(20). 10. A coupling de¥ ce according to claim?9,

characterized in_that 20 the first male sealing
menber (2l1la) has an external spherical contact
surface (23a) designed for {mating with a
corresponding internal c contact surface (13)
of the femal e sealing 18-) of the male
coupling part (10) sowas jtjo a fluid-tight sea

between the first mal e séabi menfier (21a) 25 and

i

this femal e sealling memberH( 1én t heir contact
surfaces are pressed againgt chnot her, |said

coni cal . contact] surface [l ~ng of metallic
material. 11. Alcoupli ng\Ndgyvi according to claim9
or 10, characterized 30 | e second e

seal i ng nenber (Zlbishgél e hal sphericalS=
contact surface (23 desj gne or mating wit
correspondi ng intern copfrcah contact syrface (33)
of the female gealing nmepber|(B1l) of the female

coupl i ng par?@\(§0) SO ) rma fluijd-tight sea
bet ween the secdnd mal e seaki 3 nber| (21b) and
this femal e sealji ng nmenber en theijr contact
surfaces are pregssed aggFn ther, |said conica
contact surface |(33) -beling tlalfJTc material . WO
2006/ 477432 PCT/|M200610 2 y% coypl i ng devi ce
according to any; of £l =H/1 chgractieri zed in
that the respectiive "prot bbef|a 24a, 24b) is
rot ati onal--y synnetrg§ threl n"ﬁg the centre axis
(CA) of thebody ( i) > _q
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13. A coupl ing device according to any of clainms 9-12,
characterized in that the first male sealing nenber
with the second mal e seal i ng nmenber
wd Rdd77and with the internmediate nenbers (PREEB20244Y077
10 14. A coupling device &gcording to any of clains
9-13, characterized in that the internedi ate nenbers

(21a) is coaxial

(24a, 24b) forma continuo
mal e seal
15. A coupl i ng deyi ce accord

first and second

characterized in that the

menber (24a, 24p)

i s expan

direction of the|l body ©f26
pressure in the |nternal b
the respective nale sealin

outwards in the ax

agai nst the corfespo

31) when the mal g
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i al
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couplin
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sTpart
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thereby increasing t
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31). 30 16. A coupling devij
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35 is secured to the male coupling part (10) by neans
of a retaining nenber (40) having a part (41)
received in the space between the first internedi ate

wdBiaerst 24a) and the second internedi at e PAEMBRSNG6/000077

(24b) . x(12006/077482 PC¥t1 R2006/ 000077 23 17.A

coupl ing device according to claim 16, characterized

in that the first intermedi ate nmenber (24a) is

| ocated between said part (41) of the retaining

menber and the firsgrnale seal i ng nenber (21a),

whereas the second T ternéﬁgate menpber 5 (24b) is
b )5

| ocatjed between sai retai ni ng

menber and the se i ig menber (21b) 18. A
couplii ng devi ce accor @i to alm1.7, characterized
in that the firstyingernedi mher (24a) has an
exterinal 10 di aneterfj(dd) pt tdest part whi¢h

is srmaller than the exteérlpa apeter (db) of the Xﬁ
secord internedi ate aF )i at its wi dest part.
19. Ajcoupl i ng devi ce fcGalich tg claim17 or is, v
characteri zed inijth thiet /i rist _internedi ate i
menber (24a) has an ijpt at r sQSectionaI area at
iCts_ Vi dest part whichjis|llarh an the externa
crosy:sectional area [pf e fiyfistjl mal e seal ing

menbgr (2la) as se at e

t
f Fant a) ref the first
mal e | seal i ng nmenbiel mhaqﬁ tHE‘ i -friate seal i ng
menbgr is 20 destghed to-leng wi tth| the femal e
seal ijng nmenber (11} !]of % igéahg pl i ng part (10),
e =
i

and tihat the $£€0 i nt nbef (24b) has an

i nt erjnal cross-sé&e | —dest part
which is |argergt e (t{zﬁ rpss-sectional
ar ea |of th@ﬁsgf?gg el | i bp~ (21b) as seen
at the 25 poi at— P ne b e sealing
nmenbgr where the\sefo 1] Y
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mal e sealing nmenber is designed to engage with the
femal e sealing nenber (31) of the female coupling
part (30). 20.A coupling device according to any of
wacload/msis9- 19, 30 characterized in that the Bed[TB2006/000077
coupling part (10) and tH& femnle coupling part (30)
have a respectjve flow channel (12, 32), said flow
channel s (12, 32) being desijgned to be in fluid
conmuni cation Wth the i al bore (22) of the
seal ing el ement (20) whenithel nale coupling part (10)
is 35 connected to the fiénaleicoupling part (30). WO
2006/ 077482 PCT/ 11820067|()0QG7r 24 21. A coupling
device accordipg to claijfi2( racterj zed in: -
that at |east pne of thegfal®|and femalje coupling
parts (10, 30) is provijdedy tE§a val vie, which
conprises a dlsplaceaﬁk\ & vé body (14; 34) and a
spring nenber (15; 35) gc¢ji | opythe 5 valve body,
the val ve body (145 34) |bei ngrdi~spl aceabl e agai nst
the action of the‘Spring frefther (15; 35) er51a first
position, in which ilvel| s cl osed [and p&ﬁyents
fluid fl ow - through t fl channel (12; of the
coupling part,|to axgsé/
val ve i s open and a

posiLion; in mh t he

] 18 flowithrough the

fl ow channel ({12; 32) o oupling part; and -

that at |east pne of the Tagfparts| (10, 30) is

provided with an actgatipn E er (50) for displacing
B

=

the valve body (14; 34 sald first position to
said second i5| posigio M | y€ beflore the second

nalﬁ fﬁaI%pg FenbeFx ( U ~2§2?t ;n:g e?gagfnent
Wi e femal e seali 0 e femal e
coupl i ng part, (30) =22 0 }g:ﬁevice according to
| ai m 21, charact ey < &
claim 21, charac §§i£; - &
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20 that both of said coupling parts (10, 30) are
provided with such a valve. 23. A coupling device
according to claim 22, characterized in that the
we@baatison nmenber (50) is displaceably arr 2§Gas202g000077
inside the internal boretf22) of the sealing el enent
(20) so as to-bhe capable of displacing the valve
body (14) of tlhe nmale coupljing part (163 as well as
the val ve body (34) of th femal e couplling part (30)
fromsaid first position4osaid second position

1%

i mredi ately before the gecondy: . al e sealling 30 nenber
(21b) is brought into en emeni—wi th the fenal e
seal i ng menber; (31) “of -1 e_coupl ijng part (30).

24. A coupling|device acqgafdi ggany orje of clains

20- 23, characterized in atist-he respectji ve coupling
part (10, 30) | 35 cogpri S t yhe- shaped housi ng
(16; 36), through whi~ch the ilow channgl (12; 32) of
the coupling part extendsjamd{which is |provided with
a thread so as to-dl |l ow|{the iousting (16; 36)

2006/ 077482 PC T/ | 06/|QDOCE T 25 to be securgd to
an associ at ed |connecti ng{body|(2, 3) by beigg;

t hr eaded Fito it, 25, A gauplliing device according to
cl ai m 24, cﬁakacterﬁk that the tlhread of the

respective housi ng T116; €OQ§titutes an externa
thread designed to fit ijnffoj#R— I nternal{. thread of
t he associ ated connecti b (2% 3). 26. A coupling
devi ce accordijng to any of <lains 925, 10
characterized|in that=t cquipl i ng devi ge (1)

I
constitutes a| hydrguly ga «Koupl ing. WO
2006/ 077482 PCT/ 1B

> TS

0]
e

= =<
} R4
] ““" o~
S~ ~
:'% X* =niNy R
TN s
::3 o~
\\ F‘::
™
3 : S h
e RUIC i
ps
ﬁo’/ 5 bk
™Y 3 ' Q\I
ol B ™
N Al b
@’3“\.,,8 0 (N
® g‘\JM
Q
Q g'\vg
™ J ™
e VANSER
T €




N e4 E ~ WO 7006/ 077482 PCT/ 02006/ 000077 2/ K 7 LI-
114 g M | . WO 20061077482 PC s/ 1B2006/ 00007 2/8
,S COY C6 R ~- | WD 2006/ 077482 PC VI B200t 6/ 000077

wobh@mhwsz "'S 9 CIScry r }ti V~cr f .~ RETABAAKADOT7
2006/ 077482 PCT/ ! B2006100®077 5/8 S, JI Cs 4V G _
L} 1

A | Y é\w\
~ 1Rk
— TN
-
SN | I
AY
\\
g \S ®
I L
> N ;
& ! Do
//wm\ ,Y‘D
i l é‘ LL\
I

> ATl N
R)b/
: rl\ 3
(4 /
O / =0
NLL T A &
g f
L e .
|
\g \//8%{\ D“WJM
& = 1D




~rl r.~ i a WD 2006/077482 | L "I /182006/ 000077

6/8 Ah NJ 14- -e. zs ] @ 311, 1 ~" cl \WEB

2006/ 077482 PC EY1B20061000077 7/8 11 / Et a 9 {
wokerast ~ 1 CNs~1 N} Bl a~ | <S | pPMIN¥006/600077

2006/ 077402 PCT/ 18200%/ 099077 8/8 ,

T,

T xm\‘\T\\ﬁ\\\\\\\\\\\\\\\?i\\\\\\\\\\\\\\'\'“\“\"\’(\)\\Y\\\
ey 1 TR VLRV ERVERTRTRRARTR LIRS

o,




p ((rAA __~ 14 ~ J | NTERNATI ONAL SEARCH REPORT

| nternational application No. PCT/|B2006/ 000077 A.
CLASSI FI CATI ON OF SUBJECT MATTER J}-RG—see—ext+a

s REERNEIGNAI-FFAREH RRP@RAat i onal Paifr@{pnal application No.
Classification ([PC) or to bot h nagt PHM&ZQOG/OGOO??

I—l'\ l')['\ ClLOCLDC. o ADeLIER
el-assi-F-cat A—aR g Fl-E-BS—-SEAREHED—M-irm

A CLASSIFIGAEIORSH S5 \4BH T hed (cI assification system
foll owed by classification synbols) [|PC E210, Fl6J
Alcfogdmg i%stmmqn%assgcamp E% toeoqm Qﬁnons cla,s§1hjc1a§on amllg;l mim

reacrt+~o1f—t0 Luc extent Lllal such—toTunents are

- .
B. FIELDS S ﬁ%ﬁ?&ﬂ%a -A—the—fiel-ds—searched DE PKFEH-NO Classes

Minimum docung§anarbs81{f@d (gfs%fﬁatn?ndﬁtlenéf’ol&geﬁgy(:ﬁﬁxgcénorbs&rhboi)” ted duri ng t he
IPC: EZlEntF%.ﬁ'at' onal search (nanme of data base and, where

n?‘ e cable sear-ch—t-eris ur\nnl\ EPO—+NTERNAL \ADY
Documenision BT, PP I DATCUVENTS CONGH BERER PO BE "REL EVAREF” =
SE,DK,FI, g@thggge\g aChit@ki on of document, wi th indication,
wher-e—approprat-e,—of—t-he-r+el evant assages—Retevant
Electronic data ‘[38 cc@{ulgp (hlfl:]g@e mtpna)@n@ar?ﬁx@me@@takse(am\@er ﬁ%a%ﬁ;%
AS), 1-7,915, 2 February 2005 (02.02.2005), page 13,
20026 line 4 - line 27, figures 1-4 A US 3857572 A
' w V| A PAIT AI\ 31 Decenber..1974..1-26-
C. DOCUM[(I\ﬁ"&d)&SIbQRH;)Témﬁmhreﬁwdm:urrents are listed in the
continuation of. BoOX C. See pa oretperelev

ann
Category® C1§b<)énéylf géqcun&e&tt V&S eﬂdnicaéxgn, 8}?ere 2PRreps dl et n ng pas%gf elit%g\;ant to claim No.

o i APuBE il @EMSt i nt ernati onal f| | ippp, 9-15,
P,X %ﬁeﬁg&rug{: ng 1?2%0 d@PUg%%t igefini ng the |general

atige of -t ﬁﬁ i not conS|dered datie and not

|n conflict mnth the application but cited tlo

understand to be ef particular relevance the

principle or theory underl the invention

A L§a3857é?2 ag?x Dcawd% o Abht éh@ewﬂ»emeﬁ shed |on 15¢°

af t&-1hé% 4t er nati onal " X' document of partjcul ar

rel evance: the clainmed invention cannot be [filing
dat e consi dered novel_ or cannot be considered to
i nvolve an inventive °L" document which may| t hrow

doubts on priority clainms) or which is seep| when the

docunent is taken al one

D Further documents are listed in the continuation of Box C. ‘: See patent family annex.

*  Special categories of cited documents: “T* later document published after the internationa! filing date or priority

*A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"B” earlier application or patent but published on or after the international  vx»  gocument of particular relevance: the claimed invention cannot be
filing date considered novel or cannot be considered 10 involve an inventive
“L”  document which may throw doubis on priority claim(s) or which is step when the document is taken alone
r citation or other
cited 1o establish the publication date of another <t 'Y document of particular relevance: the claimed invention cannot be
special reason (as specified) . considered 1o involve an inventive step when the document is
"0"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

fReans being obvious to a person skilled in the art

' i i i i i t than )
P ?}?ec;[:;g?itt yptél;l[xeslzcleg gxggr to the international filing date but later “&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
18 May 2006 19 -05- 2008

Name and mailing address of the ISA/ Authorized officer

Swedish Patent Cffice . .

Box 5055, S-102 42 STOCKHOLM Christer Bicknert / MRo

Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (April 2005)



cited to establish the publication date of another
citation or other special reason (as speC|f|ed)

dOERRMWNTIOBAL AR GHURBPORE| evance:

F%
i nventi on cannot he considered to Eg%?ﬁé%%%gymNo
0

, , . 000077
I nventive step when the docunent i5 cunent

referring-to—an orat—disciosure;—use, exhibition or
ot her _conbi ned th aqne_ or ot her such docunents,
Interngfiqnado B ERAE | g%ﬁ?&ﬁftﬁg¥ngﬁ%QV|ous to a person
skilled in the art "P" docunment published prior to
E21B 17/@2 | R%6niti onal filing date but |ater than
F167 186@UnE06nBhber or the same patent fanmily the
E21B 3pridFit3podafe) cl ai med Date of the actual conpletion
E21B 48f01 hedost.6ihat i onal search Date of mmiling of the
i nternational search report 18 May 2006 -~~ 200 Nane
and mailing address of the | SA/ Authorized officer
Swedi sh Patent O fice Box 5055, S-102 42 STOCKHOLM
Downlo&Ary&ierpaBacknéoturerMio atFaesi Y eNo. +46 8 666 02
The ciB6d Tgdephodechoent4tah B82daEnledeRorm PETIPSA £ Gy
followlsecenyl 1sheet) (April 2005) | NTERNATI ONAL SEARCH

i ﬁ?&?@ﬁé@ 'E’Hd aRRIseaY! 8-Noes/Cited documents

patent classification MC) 1212

, 3 151 2006, 3 33/035
908 a4 %ﬁﬁgﬁff hg your patent

Use th@oé?@&%ﬁ % f¥%83@|ted patent docunent s

The Pa&ﬁﬂoﬁ%iﬁﬁﬁﬁ Eﬁéa [t www. prv. se by fol | owi ng the
[inks: in Engllsh/Searches and

Paper §ePYPE ST QX HBET et eser 9?0%6 S%rl%ﬁ’&ﬁ SRFY oF o

PRV Inéeif}?%sff@ﬂfempsﬁd%umr%‘nt cef¥it¥ in swedish). Use

the application nunber as usernane.
Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (April 2005)




The password is ICTFMNIN . Paper copies can be

Rt osdarin REPSRIF per copy from PRV
Irneﬂéﬁhﬁf§gfép ne nunber 08- 782 28 -85)——Ci-t-ed

Ilterature be enclocé@”%ﬁmﬁéﬂéﬁmﬁﬁWn
S BT Ry 5 f‘g %éé‘%? T?a saped /L 0(6ARTACT/ 22069/000077

' NI-ERNAT-ONAL-—-SEARCH-RERCRT—+-nt-er-Aatt+oral apprl catton
No [Information on patent fam |y nenbers 04/03/ 2006
PCT/ 132006/ 000077 A, G3 2404425 A 02/02/2005 GB

GB 0416208 D 000BOROBE NCﬁBZOOSSWI@ o/ 1002 Felciy ol ng

20050056804 A 17/03/2005N ]
mmmmmmmmm e 3857872 A 3¢ FROYE "o 435213 A<V
us ooBRALIoS BR A %é 16/ 9?:45%?5% GB 33835 A

2248446 A,B lﬁfﬂg;%ggg
"""""""""""" T """09’0 T
h_,m,dm,s.,.mum;,:m;m:.;;.g:.;,:..:.:.g&;..-m:,;;saa;m-m;mfmotﬁnuECifgzs f -4 m@atne(nt Jam |y

annex) (April 2005)

Form PCT/ISA/210 (patent family annex) (April 2005)



