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A SEALI NG ELEMENT AND A COUPLI NG DEVI CE PROVI DED W TH
SUCH A SEALI NG ELEMENT FI ELD OF THE | NVENTI ON AND
WORI@GR7ABT The present invention relates to a BeaBRYG6/000077

el ement according to the preanble of claim1l and a
coupling device according to the preanble of claim9
provided with such a sealinglelenent. In this
description and the subsequent clains, the term

A SEALTNG"ELEMENE AND oA fGQURINGGHEEVIGE PROYIOFDs WGTH SUCH A

SEALtﬁglﬂLﬁﬁﬁﬁ@ Consequently, the expression "fluid-tight
seal" inplies a seal that is liquid-tight as well as

gas-tight. Devel opnent within offshore oil and gas
FIEBRPOBr BHE OINVENTHEN rae rjcsarRThas been directed to
subsea installations for processing and transport of
These subsea |nstal |ons re I

Thet Pﬁﬁ??%nhrlv‘i)%%‘?%r%a%ﬁerté’ & 1° &L “8cbbfaing to
thetpaeambleedfupla:mtluamﬁiﬁfqnupﬁnmg'ﬁuntmma aprocesspgngo the

pregﬂglérgﬁsg?an% thb?o@ﬁ%§iQﬂﬂ§@&nﬂﬁ1%HQ% %ﬁ%@ogﬁ%hbﬂe

processing ransport systens has resulted 1n an
i ncreasi ng need for subsea coupling and sealing

In ehieﬂ'eﬂégcrEpﬂloIﬁOdin@OMWéim,goslélﬁﬁﬂ’ifrclmlﬁ@i tthe term “fluid”
bel opgi n o rnterc nnect abl e processi in a

refFFﬁl gg 5 TTRANGT lLIHF Jr1a§aszeeoﬁlsr ea %éln%?to(%ineal S

Conbageelnbhycoth@sezemr%s;csm rﬁllrﬁeiﬁlllgl’tt rgedr’i dmplaes a seal

thatDL§ §HQE§QL€1§ﬂ@na§Wﬂ"ta{é3 s-8l_gtomer seal s for
use i n subsea applications. has further been

experienced that el astoner seals have shown signs of
DevdegpmeﬁtaWhﬁhlhnoﬁﬁ@MGfe(ﬁl]iaﬁﬂ(yastaxpﬂyﬂaﬁ}onwﬁhchhe recent

yeangyhagsgl%ﬂ glL gftélgﬁﬁggéltﬁ%€?q¥éﬁﬁhe o g%&%ce551ng

ress em 'S I mnate
andnﬁransséat oonebu@mdn@a@jevae%ser cﬁu@qﬂ@séalﬁr@éhaéilons replace

thepE§¥.H§2H§bMaKn§Mtféﬁrﬁé GBN}Ze?J%g?@lll And Y RUpldaf@ported up

e co I ng. part
co FEkuLaESTR BT B ke R R SR cae
dev@hepmenaloseaubseappebdwmkxbmmrpnqpagprngrﬁnﬂnnﬁamﬂport

sysE@ﬁEsgggakgéﬁlgéﬁhlﬁtQﬁr1n3¥gééﬁﬂ§3ﬁé%&ﬂdeJéﬁ%@éd ®oupling

provi projections which fit into helical
andypEav&8T| RLERENEEaE eI c obPF | FRFDERY LaHetRF COMithg
belpagtisgate thgedcbamnasesbeachroidwyihy modilaid dm ef filhed-tight

man%%&? Egugggngeggr%egfiégéa%ﬂ§¥]éééfgmigéggﬂéi corrosion
resistant metallic materials are more suiltable than conventional
elastomer seals for use in subsea applications. It has further
been experienced that elastomer seals have shown signs 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 1s 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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coupling part. This construction puts high demands on
the tol erances and the alignnment of the coupling parts
wandeig74sher ef ore costly to manufacture and al BOTAB10L&€600077

conplicated to assenble. SUMVARY OF THE | NVENTI ON A

first object of the present invention is to provide a

sealing el enent making possil@le a reliable sealing

bet ween two interconnectable parts with relatively |ow
rotaeten refrets Wil qaupday tenteliat iredatdper AAckBe female

coupEL£Ry | éﬁkt‘kﬂﬂﬁidﬁﬁéﬁﬂddﬂloﬂ SOQh%%Igbﬁﬁﬂagleﬁeﬁh@y
sealin nen av eatureg.of claim1l he
CoLEEBRC SRt TR 4111500 Bt Cio CLURLLAG BPERENtnd 1°
theaeforei agstly tire naneiadtone sngr alisdedawhel taoplicated to
RLeL medi ate nenbers, which are conpressible so as to
ass
e capable to store elastlc ener gy when the sealing

el enent is subjected to axial conpression. Hereby, the

SUMBERY | o8 BhemateNsiowhen it is fitted between two
femal e sealing nenbers, able to store el astic energy

as said female sealing nenbers are nuytual ly pressed
A fiphkreR] e ote REFtiterl MENdOR fEuite- Proit 9Sedl §8aling

eleh€hiefakine p@ﬁ@ﬁ@le ‘e m@tﬂ@alse@gmgnbercwaed the inter-
correspondi f N e Io 0
confGEEEFPETOLIG, |SIP 2000 IR Lol S B 01 hOEcopec
to S@é&th@en@QﬁﬁﬂéﬁQﬁﬂjl n the forces exerted in the
interconnection of the nmale and fenal e sealing
ressi bl e i nternedi at.e nenhers

ers. The co are .
Accgaéhn%?%ah? nlﬁ%ntbb% i SHHCE di5d 2 SuRgnpY = sealing
elenmanbehabindeting fermeceasoa qiraotulier aiee tiubet-sbapedymetallic

n g t f & b
B
progide@ayitiynwo p*%‘?%lfwl;ﬂ%éfr?%sroﬁmlﬁé”l R Se C§§‘§Ir?ﬁ§1ble 80

as BBNBEr&a ?§1@nt@Xéﬁ5féﬂeEﬁHE¥d(éﬂex@@ﬂh&©h %%bfaéallng element
or

. desi, gwth a corr ndi ng.i nt ernal

S 58%?%5?6%05?a%?l%ﬁﬁFgﬁgﬁﬁsﬁg?eﬁ%f h?éa%ﬁﬁgsea 589 §gement
is, aghen forbsafited- b¢@Wﬂ€$éGM>Uhmwé@nSEHélmal@eQ@§ESngable to
stoPBNReL < 2nd %ﬂé?gy%lﬁﬁ?aéétﬁb@.mqun@q%wﬁo%@sr are mutually

contact surfaces are pressed agai nst_ each _other
PrepEPabyOvRReS sRafh etehet O fabIFOTsY g difgtaseals
betwekhabhe segbéagief frefle eedling 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 members 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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when the interconnecting sealing nenbers are sonmewhat
out of alignnment with each other, i.e. even when the
woespactisye mal e seal i ng nenber of the seal i ngperaBm®né/000077

is connected to a correspondi ng femal e seal i ng nenber

that is somewhat out of alignment with the male

seal i ng nenber. Furthernore, 3by having spherica

contact surfaces and correspondi ng coni cal contact sur
elemenEsist¢mpamﬂ@naﬁqyxné@ﬁhmememmgi@blehgealing effect even

wheh NLRL CORPELLS NG SEAld NG STBIRE hidndeS-o! Gl-at 'skS%leM;hlaQWo% of

onpared to the state-of-the-art systens . Accor
allﬂ%m%ﬂ%t%%Fhp?%ﬁ%w??ﬂf?mﬂimﬂ mEYE oY %FﬁetpﬁvgﬁﬁpﬁﬁtlY%emale
sealeﬁ@eﬁémwérl of eftee di e 16l e dl@imang. @xpandaklkeedntbhe

corres ong ﬁch%ﬂe Irﬁ%éﬁ%ﬂ%“%@%%@ nﬁﬁ%t§rn% mekﬂbg out of

bor e of
allqmg@nt h@ltl@s*plé@tmaﬂee rfeet el igesh IMamdp S e m@ms iow having

sphéP?céZ'@éggééﬁcéﬁﬁﬁhégst%ﬁakﬂaﬁk @%hgtF%nlcal contact sur-
correspon enmal e seal | me en the sea

facEf onbe FeL ot St BT o oo JEe st Loy R e Bgs sealing
membées edyei nelevsvealyy twv sealdorpaoedt dct theessate-of-the-art
sysPghyeen the respective mal e sealing menber and the

correspondi ng femal e sealing nenber. A second obj ect
of the present invention is to provide a coupling

Accdﬁ&hﬁ@ H@km@tu@@_ﬁsﬂ%ﬁ&@eﬁcﬁ I"ﬁlic{]cfbldjﬁ’(teelrtC@rfn&(hIei anvehttiivh, the
th relative ow._r i renen Lth

respEePLEE % Beb el 4tk gl Sl BN dT IR WAl

dlreQUpDnngfpahest@hlbxé&nfxnuqnpairﬂﬂuuﬂﬂp§e§§aﬁﬁngn the

intRehyeep -beny ﬁ&‘&%&aﬁngss 0 d R iypRNtRN ,rets@ae%tqmee%le

I's achi eved a cou deV| haV|n the fe
Seaéﬁnalﬁﬁﬁ?gr OPEW?ﬁ%Slﬁ%e %ﬁﬁf %Pﬁe ody
agatiake Chépbbﬂge@@@ﬁdiﬁg(ﬁﬁmuﬂﬁEﬂﬂaﬂﬂmg'mhﬁmk&naMQn the sealing

164 SPIBOLLVER ALSFLLID LI (yc el bkt
incgpashagsthpi ﬁgabf nﬁ%cfprmﬁﬁwwh%“@eﬂé rte\%ectlve

malénggéﬂEﬂPaﬁgmﬂgﬂb§ﬁ§ , £ W 188 S SHIL FehnRlle $@a22S nbOmember .
be capable to store elastic energy when the sealing

el ement is subjected to axial conpression. Hereby, the
A sseahiingbgkeheof tke mhesenthelmwdre icoupls g pacvide a coupling

devﬁ?%ﬂ@%k?gﬁa ngbigngj§H&§&%ﬂiﬂgbﬂgyﬁnéMﬂﬂbﬂ'B% $6R) BYpling
parts with rela 1ve1y 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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between the femal e sealing nmenber of the male coupling
part andthe femal e sealing nenber of the female
woamplorng2part, able to store elastic energy agCsaBI06/000077

femal e sealing nenbers are nmutually pressed towards
each other in order to formfluid-tight seals between
the respective male sealing nenber and the
correspondi ng femal e sealing nenber, which allows for

the| &pgatet ptal HAE SBTRET Hef dticalCqmesict icoWPRETST PRRE, able to

sto§§aélﬁgtﬂ@n%’1@é§g}afr@? hébi&‘lefén%l%ef%e%?ﬁ_&fgeﬁlekn%e&@eare mutually
rconn ion O e nale e

prefrior e Curi AR bI T | BOETaHe tipht seals
betwaeh thenedspact hree boalle i seal isignueakand aeff ithieenbrresponding
femH§Qn§ a9¥n§eﬁgﬂbéprn@ﬁh§§ éﬁfgﬁgl%%?“ﬁ%?%ér”t%ﬁ%r@ﬂ@%s in the

ext en round the centre axi s
aXlAécBPﬁiLﬁboilbn%\ of eflee r%%ﬁje‘rftﬁ)dﬂqmrsofanﬁ]éni Wentryees
exe€0Hfl ROt HEVi E€er@bnhedtSioNes ’dlféi‘flr%ﬂ@b&‘lde&@haQ@eseaﬁ.lng

he sea ers has a xtern spherica
mem%8ﬁ§gg#ﬁ§u??gggg%£E?g%eHnFeﬁmﬁékqrﬁgqﬁ erspare gach formed in
thecbpdgspondi agmphe eamdl e Eohd et gomregt bguﬂOfEa@g épbrimkd as a

pro@ﬁﬁ@?hﬁ&@dlﬁeﬂﬁéeb&?@l DG AL 2 RARS thi IR axis of the
d-tight seal between the nale sealing nenber and

bod Vhe femal e seal i ng nenber when their contact surfaces
are pressed agai nst each ot her. Wen the coupling

Accggﬁﬁﬁgessegséngéfg eac %ﬂf tﬂMé (ﬂggntQer%%billng

al ns
devdgat a@f-u hgagéa@nﬁg We%@f%blrsorerﬁ%me rs&.ﬁ é}f‘«mﬂ@ﬁeaﬁ@allng

mem®aRabhEs0bnPERVELHAD Spketi @bl eesaldigaffee ®eeBned for
fs and the .associ ated s aI

I
a0 Caf o GHEARALLO0E O ST Gt AL W BRes PhEF2oe of
theFaptbelabed, fbyahavéagl sphenédedr conteactt s icfraces famd d-tight

seaCiOEE@@QQHdEHQ ﬁgﬂﬁcééaf% afd sl fACEShd NRrd-0le:aRE8 ng

requirenents e coupling parts and the assqci at ed
membgy| FRELNERBLF SCAREAFRI %H%‘F%/S |5 gecsoﬁ?&araﬁ‘ltn@tt f&ch
othetrat @neht bRe abtxp$yﬁgeasv1a9@cm i gigerid eAnotiner. when the two

ef erred, enbodi nent of the vent Qup [ .C8,
couByEhELbRLEET R, RFarada e it Sk, o AR sty
conthetarpgakedi ingt nombefst hermoust by Wlawt‘féwn:&l af?tleuucapable of

proRi8Iadl § !rQlEQElénggﬁl@hg bOf £ SO Bfert %ngg&ﬂéq%oupllng parts
respecCtive, nmale sealin er outwards in the ax

anddFP@CFﬁﬁﬁcﬁﬁtﬁﬂesﬁﬁaﬁngg%? §TF 1fre somewhat out ofaallgnment

with each other. Furthermore, by having spherical contact
surfaces and corresponding conical contact surfaces, the
tolerance requirements of the coupling parts and the associated
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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correspondi ng femal e sealing nmenber when the nmal e

coupling part is connected to the femal e coupling part
woizods/ors2seal i ng el enent cl anped bet ween t he PemaBm®06/000077

seal i ng nenber of the male couplingpart and the fenal e

seal i ng nenber of the fermal e coupling part, thereby

i ncreasing the sealing contact pressure between the

le_seal m d th di
parRRRC o PRy ettt LRIV T Gt deReT p eetenAgy part,

thegabydineneasing hehé nvemnt i mwdmg;x@@\ém beltreen the
resb@E@EU@dﬁéi@ @ﬁ%@ FORPLL S’LO.a dd Scto g;roql%g%%t %e{nﬁ%e

nber and an adj acent secon | nt 61 e
seaddnfj RgMRFEMent bei ng secured to the nale coupl i ng
part by means of a retaining nenber having a part

' bet t first rmedi at e
Ao TS DO TH ST A e tdr rRe BB 2CLHe
coupingngeeiepenthe slrsieecm@mattm e beadse comppliiseg apditrst
1nté9m§d§éﬁ@|ﬁe@@@reéﬁdQéﬁ”gdfgggﬂﬂ'sé%?ﬁ %Et%&%%%EQ%Q member,

glnent of the inventive coupli evi c
thecﬁﬁ? CEer FLREER h: being feqrakdst t&%ma&@epéﬂagwgeaéﬁt by
meanaepf od rGEaimdmgEmﬁhﬁéﬁﬁﬂawﬂﬁyﬂﬂIpm3tp&@h%1w%dpﬁﬁVtﬂ@dspace

betﬁ%&ﬂ 9h¥a£¥§stmiﬂégkéégggﬂéﬂﬁ ﬁ%éy %ﬁﬁ.%%aPégcéggylnFﬁgmedlate

Spring ne act e va
mem@ﬁFv eHeBaly belfligy Hraping e@kﬂl@l’@g 348n§teculhr@dad;p| theofale

coubmen§ppaﬁ©.ﬂEWbeélcg!&“éh&'éﬁﬁldﬁgﬂtth%ﬁnekn whi ch the
valve 1s closed and prevents fluid flow through the

fl ow channel of the coupling part, to a second .
Anopbsit poaferredhedtodienalofe tile dpeenaicreakcboaps ihhuddvice is

cha;ggwéfbggggﬁnthe fl ow channel of the coupling part;
- that at |least one of the coupling parts is

- tB‘?‘Bv?EeﬁeW‘i PRy RAFRGHEN h@RsEr ongr @fsfhecmaget Ard female
coupaing p@ﬂysfmrpmﬁéd ettt @S haile’ twhiahd coRpeides a

th 0 seal i
os- BT IR lsly Gnl o s e egind e s 0
bOd%eaPhﬁgV¢&Nﬁx#Odﬁ heiand ehilpd aceapllienggpanst Heeebybion of the
sprifg héme£hannels of; the JasnRech Vgnc%%{ﬁlchngh@a(rglbé is closed

enatflgimtl colly erpned, o8 oo e diig ol anniehi e o
parseato betswemd hedianmlre sSeahinighmenberaofet he tpeal €nd allows
fluf@uPiéﬁgtﬁ¥gﬁgﬁ“E£éi?i&WE(ﬁg%nel 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
sealing 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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mal e sealing nenber of the sealing elenment is
established as the femal e coupling part and the mal e
woauplwrmg2part are nmutual |y di spl aced i nto conpatTiiB2e0é/n0077
each other during an interconnection of the two
coupling parts. Likew se, the flow channel of the
respective coupling part is &tonmatically closed when
., said sealis broken as the female coupling part and the
1s hapkeronpl FRy partlareyRriing IRr%H spIdadée Satleoroupling part
arecantagllwi dbsebsdedthet &mrdd}g:a@tdivﬁ@:ﬁﬂ%@&ﬂ f@lﬁh@ﬁ:dﬁh@ing a
. I NQ-p S... According to _another preferre
dls%%%%l??rgiﬁ% (chJF ée tf%?/e% lfgelelr%o@ﬁlri%ﬁg devi ce, the
actuation nmenber is displaceably arranged in the

Accbﬁ&@ﬁ?atob@ﬁétﬁértﬁﬁéﬁé%ﬁéd&bﬁﬂdﬁﬂ%@%ts%fa%hkoig%entive
b t he val ve body of, the nmal e

capa of displacin ,
couRDERP; FEVhEFt  HRS vaF Tuaie ahashafe Hody SH ScRE R gnarganged in
thecbopeingl paote fobmisaitbdiigt qiesidntord assaiodbgeeapdble of

: Ltian.q ' efor ecan | e Ii
a1sROSLAG T hT PEL A BdaPf the MBI EOMATRL pRE R WB0we11 as
theelghye ety wpf htid el etears ecxuliing et éronf spAd first
pos%ﬁ?ﬁhet?OinﬁnQeéﬁﬁd;pé%ﬁﬁﬂbh ﬁﬁﬁﬁ?ﬂ&ﬂé@% %@@Fﬁ% 8he second

0 ctuated in a.si e nanner one.an e.sane
ma12ObEa P Pha et Sh it et cahetle 1gopr ongnt TReo
engadenerhgedbts that ipwsl ofsadid rgpalamigrelogmeie dedaflbecoupling

parEPFﬁEEQngeyéﬁﬁ @§4¥¥c%§ﬁﬁéé)éﬂgaﬂyk%§%%kuhQ%%gﬁkﬁg simple

ear fromthe foll ow ng description an

will ap
mama@ﬁehneﬁ?e B¢ e TIEr PRISERIGETIMOWRSE - THE DRAW NGS

Wth reference to the appended draw ngs, a specific

ripti f d iments of the inven
PR P fRaRhr A8 i T D TGS, B REcte el
seafigy ¢lewent prrdpee | v@uRdigW ¢levd csegldcegddngnint the present

invaB€0hAi o1t oa%gs@af NEsedth 11 fd10.ovd nghes chrherseal bRE the
d el negt ccording to Fig. 1 in a longitudinal section;
epé?g?n Fs?d"Schematical illustration of a first
enbodi nent of a coupling device according to the

BRIEEV§E§¢QEPffO$Q§@ ik i ARgidydi nal section and with
the nma

e coupling part

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;

Fig. 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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di sconnected fromthe female coupling part;Fig. 4 is a
schematical illustration of the coupling device of
woi2006/037483 seen in a | ongitudi nal section and RCThB100€000077
mal e coupling part connected to the femal e coupling
part ; Fig. 5 shows a part of the coupling device of
Fig. 4 inlarger scale; Fig. 6 is a schematica
. illustration of a_second. enbodi nent of a coupling _
Fﬁgdeéice15080?8%ﬁ8aF6c?ﬁel%%W%Eﬁ??ﬁp%éﬁéééﬁiQ?qulng device of
| ongi t GdonaB secteen andawidigithelimde soapldMGfBMith the
di scon e m.t.h i.n art;, Fig. 7.1s.,
a sc he?rlg? iEc gﬁﬁﬁ)?%gt ?%%?E%E Ig?&?ﬁééé ctocg orihd ed‘}sav]]%c & O@PS'L g
Fig. 6P3Stseen in a | ongitudinal section and with the
mal e coupling part connected to the femal e coupling

. part : _Fi ho art of the coupling device of,
Fige §ohkp R Br P oal PR oot S i g ¢ in larger
el emen€cpheliuded in the coupling device of Figs. 3-5
in a longitudinal section; and Fig. 10 shows the
FigSe Iing el ement included in the coupling device of
Flgs. £g

i FCEePBhyFR it hats tedttidh o pET Aqgepd embodiment of
DESCRll BTt ONp Din §RESERIRED: EMBAANMENTES tOe T dNVENTENseen in
A seal ,,n [ n the .present .
i nvent ?Q%oﬁé’??ﬁﬁ%%%?a%%@{% ﬁgﬂgé %Iltfh § Jg41S fgupling part
el emenfie6APrRESEsd af Fom e fanress iemyad ilned wa26 ;of
nmetallic material, preferably corrosion resistant
. metallic material..A first | e sealing nenber 2la is |
Flgfo?nedlgtaas?ﬁ?g?t%ﬁﬁﬁ(ﬁfﬁqégﬁﬂﬁﬁfn2§¢ d AP iingargvice of
seal i ngigenbens 2deemabn an Jextegnnalirshedctdloncantaati th the
SurfaCﬁa2§3c9§§19H§d?££H 68H4é¥lé&t€% g %O%%%%B%ngbﬂ%ling
con gl emal e

i nternal conical act surface of a first
seal i ng®Fehber so as to forma fluid-tight sea

between the first nale sealing nenber and the first

. fepale I N er en their, _contact surfaces are
Fig. .
lgprgzse%ﬁg%%l%éggggdﬁfggﬁ%f¥W£%iﬁ§3 Vit&ie Odefieng® in larger
nmenbers2abeis formed at a second end of the body 26
opposite said first end. Said second mal e sealing

. _megber 21b has an external spherical contact surface
Fig. gb sgows ghe seaf&ng e emé%t included in the coupling

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

Fig. 10 shows 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 so as to form a fluid-tight seal

between the first male sealing member and the first female
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23b designed for mating wth a correspondi ng interna

coni cal contact surface of a second fenmal e sealing
woenis@77482 as to forma fluid-tight seal betweeaTaBmo6/000077

second mal e sealing nenber and the second femrale

seal i ng nenber when their contact surfaces are pressed

agalnst each other. An |ntern&l bore 22 extends

throu glqphe b gg and throu h the first and second
ng B8 eﬁgWﬁsﬁb 651 5onsa60 THE AGRBrHET IiRasesh against
eacénd:th&b: opesengstﬁaleZSbaptmglrd@@b@f i1he reshestddvat a
se%%?é %Edt%% %ﬂgeﬁ§8?|b@go ﬁgfﬁg e%ﬁ_ Sald second

seal | ng

uent |
ma]&r%?égtlé‘ﬁ R§TMPRE §é@ohésnﬁnee§%%¥1ﬂ¢1b WC@W%’C@C"« surface
23H|ﬂé§1@h@6ﬂ&brbﬁéelﬂ§ w1EHeaS@8ﬁfé§§6n&ﬁm§aﬁﬁtéﬂﬂéﬁﬂébnlcal

. 23b .of th res ecti.v
con% 5% §HF6G58s CSaftd® Eﬁ?ggng?m%%?e ?%l ”I%é“edﬁ racﬁO %s to form a
fluigr-fragbs E@al p8bwaes tbebecobndvtale i searming irdyber and the
sedyn%lf %allalné %%é‘i@ﬁﬁofﬂeﬁ\ﬁéks&zﬁé% @i@éﬂ'é&n{%@ré@ﬁa&@ are

26 and e mal e seal i ng mber s a, are
Pre&F@ﬁe@aﬁ|l§lSFoFﬁ§a PRhBRe ﬁPel‘:‘éterFPPel P s?e%|%3frgends through
thamedder 2622ad 2hboayh phef ef abt yadaxé@ndvddleasdnl ing members

ot (P e Th
AT DR YA T —
at |thesaeispecitiavehengoay pBebue ke erea hend retbenrl FeoorRdb.
COﬂE%ﬁ? %@ghnﬁhgeﬁbgéﬁ Rdde 3&@115@3ﬂéﬁ$é¥rﬁﬁ¥ﬁﬁé3connected to
er

forma cont ous rt togeth
e BB fod 6B HETBoLehts nh et P osepat e 22. The
spHHnacméspe@tawe EntrérnedRabe REnbef Ha, r&Sledtsive male sealing
me %'Ipr.'ﬁ%s' Ellﬁ %‘arg§g}ﬁ§b§agépgl€i&§rﬁ& Sﬁ@f@ fd asfﬂé contact

ener gy Wwh I's _subjected to axjal

surcf@f?@rSe§§@on2§ﬁda€6n Psbg of me ?hjg%%db%‘be%%]tut@?eafrﬁ?@bly
coﬁr@fsﬁ%@h v stiBeabedyeab1andmnexéengl Noaad otel Bdhe, wtarrm the

T res eCt| er an
ma 1 A g el e ay | ok ob St et SrihlY RN Siny gme iece.
ThaIm@LEu@@hénnwamEmbérshélbod91@6aréh@r¢tﬁxﬁhiy\Rpax1al w1th

ead¥ YcRer ange 13431240 lySihokaLi opal ly symetric in
relation to the centre axis of the body 26. In the

enbodi nent illustrated in Figs. 1 and 2, the
Theepent i Y& pesopuleriaded wsthoruwed tytéwneddldt paneésbers 24a,

24%2%{06%1%%?i%: Qg*%%dé’s 28,1 gkl B, LML ds RaGh OfheE 52t ang
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, 24b 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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crest 28 extending in a circle around the centre axis
CA o f the body 26. Each one of said wall parts 27a,
wazwehazsessentially the shape of a truncated eom@B2006/000077
When the two nmal e sealing nenbers 2la, 21b are pressed
towards each other with a certain pressing force, the
two wal |l parts 27a, 27b of t h respectlve prot uberance
| aced elast cal | rds each other in

e di
vollke 26 Bt FPp ERE st S b ST TR A Yl SFeat a
creaeftberss 2dagnadbowiid ahusradeIaﬂaumdcbhpr&aﬂtme axis CA

ofSEHengboc:lr € 5 WO r3d A G Bfogléq(%{ aNees éé% (fzdzbh‘i)f 598 has

seal i.n enent are separate an I nt

e8GRty %2191/ tRei she@q ikkdat Hﬂl%%t@@ﬁ@d. gthen the two

mahéﬁh@&iiﬁ@.maﬂbdﬁyndxhhaﬁebaaMﬁLﬁf@éﬁ@@ﬁ%ﬁﬁi&@s each

u i nternedi at e nmenber
Otgggi%§£ﬁkﬁhégrggﬁntp??%elng %%ﬁf?b Fo %QHW?%Q parts
27axi al7kconprebsi srsrEwt Expansioend e hweneef widtli Ibe displaced

elgﬁltﬁtc%lm}ngt§@5@d%| lyabl 8¢ sEressest R0d,det |leQiiP@§tlon of
24a, 24b are of netal

ternedl nbers
thﬁag&41 “Cpre 8r&mafﬁﬁﬁ¢b§F8nW%ﬂﬁ%ﬁ%n?4ﬁet&ﬁ@chll thus
achaﬂ&haﬂa QWMP&EGsmHﬁfﬂﬁthngMhﬁitﬁooadjmdﬁﬁtmnth

r&gﬁ é?gn éstB@abo% k;QDprﬁe %] bgﬁ%ﬁ%ﬁéﬁ £$

seal i ng_ el enent ext ends thro i nt er me
SeRarBées 2y, 324Bntﬁ¥éne?<?ﬁ@f3ﬁeéradﬂe€§ﬁe¥r%er $t24$ :;z%llsed

th@tetplreefmtagfmea@&wealmdmbérbh@4raa| @@Babhwlr@nﬂpﬂé a wall
as |Ilustrated in

cn R AR BTN S  ReVEe St ot BREAGLAF § nembers
24@vo@ﬁde¢hwt@esmmaan§m®dnaCelmaﬁmﬁSnééa sAmoftohellow

fo@bﬁﬁ% -d:00h cab sl b ey s HYE £Re é%ﬁgﬂé¥8n§e@ﬂéﬁbof ﬁtlll

| ement, coul d_al So _be provided wth nore than two, suc
ma%ﬁFéﬁﬁ%ﬂ%t%aﬁ%nﬁé&?W%ﬁhﬁdsFﬁ%ﬁﬁq%saPﬁ ﬁﬁé%ﬁﬁ®1968 The
inbetrweelldthe hénderand secondbnale seal hegamanhkernsatdaial,

prg%gragg.%aﬁ?épgg l\c/)% if’ltg{gg?n%t atnip ] 24a 24Jpafasand are

r Cross -secti ona area es aft
rrofegRbly | Geyeedt Han athe exeeenallicr o@besesetatonair bheabody

26 0f Thize inesPeebivedm & 5egki Ble 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.

In the illustrated embodiment, the sealing element 20 is 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



10

15

20

25

30

35

menber 2la, 21b as seen at the point Pa , Pb of the
mal e seal i ng nenber where the nmal e sealing nenber is
wdesicgriesd2t o engage W t ht he correspondi ng fenmalPeT/1B2006/000077
seal i ng nenber. Hereby, the respective internediate
menber 24a, 24b is expandable in the axial direction
of the sealing el enent 20 by 1&n |nternal fluid
pressure in.the_sealin enent, i.e. a fluid pressure
b R PRB o AR L oPes bENS SEEHAST o MR ndie respect ive
:Lntrees\pdaarteemmberseam ng4beibesxdadalZld agaimstaditg direction
A n e e
of ER 88R90AGNAI LANRL S, 58} B (RIS, When, g, rsesaédx%g in the

enent 207is fitted
Sea&éﬁﬁeﬁéemﬁﬁénebyelnérEé@iﬁgp¥¢ﬁ§@%§uinﬁﬁdﬁnﬁhﬁnlnternal bore

22 ,pes sl ecberyeerntheek é@@ﬂ*{ré\&ﬁal@@e%{ nyganr@@@rla, 21b
andtt@%ecorres ondi.n

sealjn
A9 hstrat §6TE 88Pﬁ%ﬁ9 g%ﬂ%f%4%9?i %%m@? %ﬁrﬁﬂﬁ%ﬂi@e sealing
elememiterd, 1Bhéittgﬂtbehween Faid ﬂBMﬂﬁblbeaﬂmngzmembers, thereby

1nc%é%?ﬁﬂ§ltﬁbaﬁghﬁEngacéﬁté&§ ﬁ!é@%ﬁréﬁgétQM%1 eﬁrespectlve

s th he eXternal dianeter db of
e L EP AP ATE e B0 2AB° aFOTT SoRFHER e Leripeal ing member .
In seel inguekesent aﬂbbalm@ﬁend@det:méoaaﬂ‘ itHeed heinmeeiate

mem%%qgletigaEE§ gﬁﬂgegﬁ Qf fO{ (?Q?ﬂ%% s Ccn%%rqé% diameter

$ SO as w Sai a° partS t o be connecte
da éﬁchtétﬁé@eﬁh BaFt uvlich ghg smadnar, thanithe xtewnel diameter

d;,, 6EOSBEYOEREE i RESREA DI M ddndef er8nGe 4e FidSesd- aré.
first embodi ment of a coupling device 1 according

the present invention is illustrated in Figs. 3-5 and
Theasseddnd eidbuodntendd b antemmédrnp(haﬂﬁmiﬁbdﬂhHMWﬁemgfemale

seatlQn(_qhﬁleHbgi*gan' EE@”H&QE‘ ée'%duyséc! Sesglgj tl%s SO a% to allow

The respectlve coup eVI ce conpri
saigogpirtagtpaPe ﬁenaﬁata f ePrafcl RIPIS g har t£130.d-HHeht manner,

as male seupbiragcpakrél}Odéscemmvedaide wixl hefamle to Figs.
3= 8coupllng part 30 via a sealing elenent 20 of the type

descri bed above with reference to Figs. 1 and 2 ,
which is fixed to the male coupling part 10. The

A f%%%lt' eab@b%@m& 38 ascs@ﬁfﬁ%eagwc@rp\a&%}d@r{gh t& the
first male sealing at a first end tHhereof

Pregiita 1§¥SBEa°§eéF| hblﬂﬁ%%?ecéfdl A1 secondeh@ second
embblement. ofhe seaplihggedentrd Phadwascdimd nerial diesent

. endi [ I t

1nv§§gﬁéh Qg n%lEQEg%de ?% fﬁﬁ% ﬂ%ﬁg ?g%gﬁi%g%Atf%e Goupllng
deVééﬁp?P@@é”léeﬁePramél@e@@‘ilmlglf#@rﬁﬁé?t 110 am§l @h fiemale coupling

par8€8bi.NGh¥ 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 1s 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 2la of the sealing element 20, and the female coupling
part 30 comprises a female sealing member 31, which is sealingly

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

(]
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engaged or sealingly engageable with the first male

seal i ng nenber 2la of the sealing elenent 20, and the
wobenwlog7asoupl i ng part 30 conprises a femal e seRCTMABR006/000077

menber 31, which is sealingly engageable with the

second mnal e seal i ng nenber 21b of the sealingel enent

20. The tube-shaped netallic Body 26 of the sealing

el ene th two, i nternedi ate nenbers

2 OVI
elegipnt %&’b %}hetﬁ Fyﬁgaaé PRt L RRANi 16 Fefidtered g
elefiegs. 2D amdpZoyidkichiahetwonpiesahddfatsd menlderd@4a, 24b of

thec%%@ %e‘is%rib@&egﬁb%t gg%ﬁnleégy M@@ $ 16 gsa' IJV\%md 24 which

ment 20 1S su 0 axi a npr ess
arerré%"é‘%&@ﬁllﬁoﬁs gar ﬁsmol ke b%@?@bje%n%o‘iwq e afs fergesgy when

thdxﬁaﬁluggbﬁaéheﬁe ﬁb61§e§hbﬂQC@é@n@@ta£¥bﬂmé&mﬂ%éi51on When
e etween_t seal

i ilg Tt R e e AR R R
coupid nie valrs é@uphﬁngeﬁénng éwwm@ptcﬂorwallnbaru&hmnaa between
tha"eRens 24a1i24bmehBerseal 6f‘gt}?é epeid e@cﬁx ﬁl':)iriaxtto and the

store el astic énperg X as said femal e s
fe b

° §fa&989nﬁFWQFFy r 85 sklde t bRt %Qﬁﬂﬂ%ﬁQKﬁaQHﬂlqﬂ}ng to
thet Heteameddhtanmehbthe eoapl 2419, petd Ssl 18P él@n@rﬁerzo is able

to %%or%rghggggg Eé%?gyz%%l§aP§t%@§n1trgééf%%fCtHﬁﬁhﬁ fi 31 are

correspon
muté’é&llhfn@rﬁéﬁﬁ@r tevards. eqple ¢iher cﬁmzrﬂéleset-am r@mﬁw@on of the

cou%l@n@f ptahess@al i 9! ehespatr has %m@xgﬁhr@lt rdefals between
h tacttsur aci 3a isee Figs. 5 and of talllc ai
the R ESPRT L H8sGhEaSF O LHdt THIPH tHi%r Cotlt eSfbridisg ot Fesponding

femadteesrall ingninemberohl acslsurface 13 of the femal e
seal ing nenber 11 of the nmale coupling part 10 so as

to forma fluid-tight seal between the first male
Theg £41Ehg "ReRbEP221RT aNETPET s2 32 R R dlsalg e fament has an

ext\&ﬁmlalt b@héreaauaeblnsuet agesrate Z;Haesﬁﬁé asg@@sts earh s) of
ni,ca tact surface
metdigh: greefiARooRRe el £ O Bl IS by e

mt@é\maée@oneqaitr eonteetrt anfaxd al3 prie-tlensians forea ltiog member

11 Be mRknkahBedolp19hgdepat® £MSI e PrPeio S ﬁ%td—%Qght seal
and avgld coupl1ng se aratlon under pressure,load

bebHETs EEGn A LRAF e™3e8! P RG. HERDRTTZD i (K SdHiq rfgnale sealing
membleenent wAenhabedn exhesoal ssphwrécalre PiatdiedWdade®t each

oth%§b 6348 Ebg%ﬁ? 88f: 8. 9& df@é@'ié 1 AL A 148 MG rial .
It 1is reallsed that the descrlbed coupllng 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 fluid-tight
seal between the second male sealing member 21b and this female
sealing member 31 when theilr contact surfaces are pressed against
each other. Said conical contact surface 33 is of metallic

material.
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internal conical contact surface 33 of the fennle
seal ing nenber 31 of the fermal e coupling part 30 so as
woaodegrmsa fl ui d-ti ght seal between the secondPauiiB2006/000077
seal i ng nenber 21b and this femal e sealing nenber 31
when their contact surfaces are pressed agai nst each
other. Said conical contact $¥rface 33 is of nmetallic
material .It is realised that the contact surfaces 13,
23a, 23b, 33 should have a suitable surface snpot hness
It $8 aéalﬂs@dilfmé@ ’ilhélicdarttiagfﬁ finfaels hetweea,sadh, 33 should
cont act,_surfaces ective contact C
nav§2g ! B5LE L 680 T LSIREE ¥ CRNLACt U 001 ida-cigne
contrethl between esd & . cqureaqml@m‘@ma n@-"hﬁarflesl?ﬁcéﬁéret pentact

surEQH@l €3Coupl i ngzpariz 30 each Have AN & RigrRalohl @Wsistant
channel 12, 32 e flow channel” 12, 32 of the

metFé%b%cW?V%r%%hpllng part 10, 30 extends through the
associ ated femal e sealing nenber 11, 31. The fl ow

The Qﬁ]gel: éélf{lgtfﬁgrﬁn(g &r?&’péﬂ %e‘ﬁ%.rlte %qlgtlg_?lgr AW 30 each

anne | e cou |ng part esl g

haV?oaBelPheﬂl%ll df tevmetrergt ot mith (The iflcer ﬁ%’lanﬁl@lle 122 32 of
theoﬁrebﬁécﬁﬁﬁél @Qudﬁif«iﬁ@%aﬁ@ vhers ¢ hactmlse eouhighg thar t

to.the f [ 30. .V
asspPibiedoRneet ecie e degple ounll nguperh 90 pen; 12 o
the2thblar eoppkssgdpag‘al asd e hf otvherhagmeds 320 Afortipeg female
cou%@ﬁh b E%EGQOtQEe“aé§1§&§h'@Q1&?0@?55?5%& é%H%dﬁT@akh%n with

orr s ondi ng f seal 1 ng penber 11, 31, said flo
thecﬁaﬁﬁérléll]zorgzz%m ‘Pf bRS | PR CEh Rt (20 pfin the fale

coubltagnghrbore 22 ebnhbetsdats nghelfmmrite SR ing glalraw30 .
an internal flow of fluid through the coupling parts
10, 30. The flow passage formed by these flow channels
When theo ramgechavenbet nabt beeal 209 \iebahsdqudda yise 31, 21b

aresfﬁ*'e%gefir QFL t 8t SHEERUBEhESSsHYad N sahs d ddd between the
bét ween the res gectlve falr f sealin

The
mal@oﬁﬁﬁﬂﬁggpgﬁpge 02130 21R the quiigg female gsealing
mem@@mneatedlt0sa1desmewtchenméhwdlxar3%dwuﬁkxhﬁhmntenﬂmnnected

v1a h%olﬂk QﬂhiogoéﬁebﬂtSECQHQegééfgh%ﬁeféMEﬁ%(éH“HEtsb allow an

couplin arts
mt@.r@mlaéé@m efi fluhd skeravg]au *%lé%ﬁ%lpltm%rwtfndwaw&f The
£l @ﬁ‘s'{sageoﬁléﬁfﬁéﬁe OUpkE8Qr Dav t clzdhndlk SKp a3 4 Gurthkehe

1n€%rnal %%r%hgzass LEH qggngi qgsqggiié&’fgom 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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t he coupling device. When the coupling device is to be
assenbl ed, the coupling parts 10, 30 are nutually
wdiepliarse t owar ds each other so as to establ i BaTBE06/000077
required sealing contact pressure between the
respective nmal e sealing nmenber and the correspondi ng
femal e seallng menber. The cddpling parts are then ;
cured in relatjon to each other. This djsplacing an .
coBdae REZBF ARCBApR NG Do Py A e ety - T¢ is
readhypesuithabl eheeansplitgi deviad i sediidaisdigleDUP il opposite
orddgvice is disassenbled in the opposite order . Figs.
3-8 illustrate the respective coupling device 1 with
the coupling parts 10, 30 arranged in alignnent with

Fig@ach -at heuugeﬂ%t;g tlﬁetﬂle?ﬁé@@ﬁv@fch@ﬁﬁga'déi&dEﬁbQﬁ%h the
1 1 the | ust r at cou evi c

coubsn BarfiP100 1 10" Serande® LT TGS At h o Ot her

OWl@@uﬁbuﬁ@epahﬁpelof B@et$@ml£ngammmhamﬁnlxunzxﬁ 21b, 31, the

111@%t§a%%atcahbh1§§C&e918§f1 &JX}rﬁbﬁgggp Fﬁéc§be usig for

illustrated 1n Fi -5 and cou
Nt DEe L L BIdBYPEWPT BRY | FRETE e igidtiug e Somewnac out
of edngecknhgwhodi esc? otBer. The mal e coupling part 10
fornms part of a first one 2 of said connecting bodies,
which e.g.” could constitute a well head connector body,
In 5hg EMBOFERantS cbLbnsFEnprd tiB(Fias mS ParndFigsse6ofd the

coupleéng a@bvsakdl CQ@ n@@éi@@e@%ﬁ%nm%fe& ifP¥h@ connecting
consti g_hange In the |Ilustrated

tyte n
0oaABod nint 38 HELT cSPeet1ve BohbIT g Fa% PIE 59 o First one
2 O£Oﬁpmsesnaet:tlbngshaqb:edshoms1cﬂg dlhy. Imulichroaugit iwliceh a

wel&ﬂ@aﬁleﬁhﬁgéeaﬁlb&gY %%n%ft é“%éﬁ&ﬂglégﬁﬁi rg&%é.%ng% forms

The respective ho 6 IS secure
pargsebcPafeECRBNABE 3 n%gb%ﬂj%ﬁi xonrectigiefadissy marissi g9 -
coullir eadeditnte attudhey YW:& lbﬁﬁiwomﬂ hel 6.1 1%@tlr&ted

b agf gglytgrov i ded wi \ an_ext ernal rea des
e ?o tTht 6 an TT e?nﬁYet?ﬁ%? ot Rﬁﬁa oci’at€d 25 a
tubéoﬁhé@?dnbobédy9216 336,Ithldughnﬂhmnhnﬂhe|ﬂMoMSEManadl 12, 32

of tReFEB8p13n§. phhe Lerdhes seald rlgaé?émvellro%%.n%f lkhe36 is

respective couplin art 10, 30 iS integrate
SecH§§EcF8t EBehoBsPrtfas) SEnRCHHY Qadard v - duarééﬁéably by
beipgdthhendefl. ihbtot hie. enmmxhéﬁyﬁcuﬂﬁdﬁﬂduﬁﬂm@|1m Fizgsis

pre@egabﬁ? EQSG?&S SﬁfﬁﬁQQQQ%gp%%B&ﬁ*tﬁygég &éy%gned to fit into

e cou |ng par
an 1nternal 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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integrated in the associated connecting body 2 , 3 and
the tubeshaped housing 16, 36 of the respective
woaolorg2part is here secured in the associ at edT/1B2006/000077

connecting body 2 , 3 with its outwardly directed end

| ocated on a level with the femal e sealing nenber 11,

31. The internedi ate nenbersleof the sealing el enment 20

conprise a first internedi ate nenber 24a and an
memquabﬁmtT@EtcﬁﬁﬂﬂnﬁbﬁﬁﬁaﬁateﬁénﬁérS@ﬂbre¢héos%%$|miﬂe

Bad0 18 el 12 thecmmk ufkiq a0t hdoi
couﬁ%ans >3 2 reséfnln AR 20 hglﬁg REhBErP By a part

41 TemrvRd T R taeEn PR FEr PLr iRREbAgie be gnember
24a rmm@ewhé%mmﬂ t:he:eamem@tlentnembedl aub . nEnbehe 2dhbodiment

1ll£s1§%§{rebc§dir[mﬁf%§ | 1us{ r gt ed rje[EaEhgﬁg Fﬂeéﬁbet:hgor eLakBiAgd as a

med ds a retaining sl eeve that
retdiniel ysbeevr dehato tshd inadd e 685 RE par Fh?omﬁ}eb‘é?wahng

par@ef@{ﬁﬁ E@iﬁ?téébdﬁbdf&iﬂ@@t&yﬂgolﬁgefhbbelﬁglee of the male
In ar e 1,1

cou@ﬁﬂg%fpggfd %d%sﬂ%@ ﬁﬁ%‘ %ﬁ%apggg?ﬁ%% Eﬂgngugﬁa of said
housSngDumteﬁhsw,ash¢crdﬂamnmn@vaﬁméewn4ﬁeﬂétm@ﬁnF@dséPdaS to be
1mm§9%§igglﬁareléfﬁéﬁmt6”g§¥ﬁ'ﬂaﬂélhﬁlQ%tr@EEthneﬁbga;ment

he retalning nmenber 40 is forned a retainin
111ypeBaeed hi ?%9¥1%%d?y1§§h&F§@lF&n€h@eW§F§ é8uﬁﬁlﬁarged as a
ret@ﬁﬁinéOSbye@@lﬂ@asenyrﬁﬂ«ﬂﬂnegwqwrb@.tbetassmaﬂatedupling

parEO¥§Q§tlnglgod¥ec%£F ckéékgguid %%EEQS%%%gatE@echgectlng

nount be 1 mova
bodyn2reAhsoonntbh¢hbah@%%|¢EFQASQhelﬂﬁ?@ﬁﬂl@gbﬁﬁﬁpﬁﬁg4o is

mou@é%?ougggg?ﬁg ?@?Q@%é@%ﬁﬁ% %ﬁ“%éﬂﬁﬁﬂdﬂ m@é&mﬁbﬁguﬁ@ng 16 of
irst in

thej Ra&P dFFUBt oFF UbFhy- fif%ﬁfi;‘?gﬁ"n “@“}?ﬁ %’écé?lean SrATfiHY membex

40 spaeceuhaswera fhesti istemantlisdoonknbse 2fedieade has an

inwg‘%gggiﬁ %é@ud%égl fﬁ!%%? f‘l%%t“']ﬂ.é Sfesived o enlkl | tace

nova e sealing element 20 in t
betuPEBCERONEARAY FROMPERRI] cribh S RsHI4 ty TRASES 2% Yip. saia

flahige it:Y @scaaahgﬂgcipadstlﬂ:ﬁ)ubycmmmang nagailid tyhef the

Irst nter lLat e r 24
R e A
memba:lrt 110pfwhhkemsi &l toaplm@ mepxthel & |b}étahq¥ttéﬂ9e@19atlél8t the

flrg%miﬁrce%ﬁi@dﬁgtgxﬂéﬂgekn24£‘es@)@.@|tcd'trl'%?ﬁé]ﬁﬁ k¥ed Rre sealing
seal |n8 el enent towards the ena e S g Qqu
elepensf 2 héeﬁﬁrédcsapl:hﬁgm%%?tc%‘iﬁjllt%%ae% while'still

allioRtiggmedeaf@rst 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 is maintained in contact
with the corresponding contact surface 13 of the female gsealing
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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menber 24b to expand in the opposite direction. The
sealing elenment 20 may be fixed in position in
woebwtorois2t o the first valve part 10 in such aPQEABENG/000077
that the contact surface 23a of the first male sealing
menber 2la is maintained in contact wth the
correspondi ng cont act surfacé>13 of the femal e sealing
menber 11 irrespective of the nutual axial position

thapetiieefxtAtnahl ¢ianeteer ©fvahee spgons iptezpediptenpember
24Dl bltuﬁﬁéahﬁgegﬂbpﬂtilﬂeni’ﬁe d:h;‘efé;ﬁe{r&!ie igderdediatia eeabehal

as _an I na t a est art
aiofiATene; Ge i | Bt (a i CRETERLE. R aF hREt BREqpoaTet ipdicated
retséndnd shéevae@@am@yn@ﬂbﬁrrénuﬁduanqwndmuhanfqnﬂﬁ intgemediate
mem%%&f§ﬁ?n§§t9eﬁﬂge8u§@fds&?%éﬁémgfcHKE“?éﬁéiﬁX%gaQQe@Qe 40

erab such that the above- i ndicated ret.ai,ni

ess@Péé@élxofﬁﬁﬁhbﬁlg?r%%%e%F%ﬁ%ﬁnﬂFﬁ?m?#|§Qﬁ second 1nte%med1ate
memb@ﬁ:erzmadl ate. neabentﬂaﬂmw f hudthevidit erhes wefraghenfy tlfe the

cres InI@gﬁﬁgeS¥SO48 éggﬁcéq%é%fﬁéﬁ¥éfﬂg%%ti%%f@hd§§t

secon erms

faV@ygebﬂannyhfra§h69FthOt¢hﬁFﬁ#$¥9ﬁw%ﬁ(ﬁthRWQnQQﬂPL299 parts.
of the second internedi ate nenber 24b which is
favourable with respect to the de f the two

The, GEOPPAG L Bar {8 ST T ESpELITYR T4fteriit 2 & ERSAP e in the
axiddadizZébtisnexpandabbedyn2¢ Hey e aintiyrect i Wit pressure in

the29%¥ %gagybggelﬂﬁeégagsfﬁg'&k ée§ﬁé”f%éﬂbééﬁ%é'Héyéugeallng

respectlive nmal e seal |

mew@ﬁm@ﬂazlalbzqzatuaraér 48 Fietdelaki BTt iYn t%’re ey 26
agdﬂ%&% %ﬁea@@kﬂéﬁﬁbhalﬁ@rf@ﬁ@lémhéaﬂiﬁgﬁﬁémbﬁﬁﬂmﬂu;31 when the

a1 NGB a9 BFho Dot ECRBRRFFhg BATIC S0 T TRLLS Pazt 30

w1b§e¢&engeeﬂenenelementaapedlwﬁm@@émeEWﬁﬁﬁeﬁhﬂei%ﬂﬂﬂq mgaling
nﬁﬁﬁbqﬁ Lt QhetHglgHESuEQHﬁﬁ'ﬁﬁr@aiﬁda$ﬁgtf@hiﬁﬁ“ﬁé&llng member

seal i ng fema| e coupljn art reb
31 Fﬁbﬁ@@sﬁﬁ@aﬂﬁec§éﬁﬂﬁﬁg Bdhtact %?%E%u?% 4%? sehling
coﬂﬁaime@&bweu&aleesaabnnghaeﬂbepeaﬂﬁveZMiﬂeumhalmng member 2la,

corr ondj I I
ZU%O éﬁ%@re%tﬁgesggﬁdﬁ Fﬁ?ge %@f{ %Jmeﬁgﬁ%rﬂ%grgfgln order
to regreyere zﬁpash&scpaﬁdah@éﬁﬁw h@s%lr%*éc-‘flﬂ‘b?me%lraetﬁ Jrember 24a

haé tas:l \Mrﬁ%itnaﬂa'&:trosb §ec@§.oh§.§ £res5ta28it i Tdedts ﬂaﬁd"d},erl e. at
el R Ehe exteunel or esasectionalesl e bt he Ll S iccionay
ardd rft tigd ehs*eal mag enerbéingheevbehe2idras segw asi‘edihmgmlnt 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-
gsectional 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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menber is designed to engage with the femal e sealing

menber 11 of the male coupling part 10, whereas the
weecawnd74sat er nedi at e menber 24b has an i nt er naPCTABRB6/000077

-sectional area at its widest part, i.e. at its crest

28, which is larger than the external crosssecti onal

area of the second nal e seal lfig menber 21b as seen at

the point Pb of the second mal e seal i ng nmenber where

bropfbt seebnef nerga st hgigntdre ifsngdsi goe@lioJdeRgage30 and
aut%bhl&ﬁ@lf/eﬁpéﬁll‘i@%am ﬂBi'glﬁfaﬁlodifesi h@lefnemJeEmale coupling

art,30. In the illustrat i ments,.the
parfonl) PRIGEEI 185 TS ted WA TarE aneneaupyihiCpart
Theautosnsndaf ¢yale osduyl it partter Ad, BOr egel2ack? p@;‘fDthﬁéd with
a vawe' 'wﬂleﬁréém 5 sS9 phen e, R a_400l¢r;| qugp@%tea%@y

I sb rou ht out of engagenent with"t ena e COU

arrﬁﬁﬂﬁdsenéh@ea%o%??%Jr)}O%ﬁerﬁ% %adq ntt&tn &t &)Fg‘&loed

houwlilﬁ.ﬁ nEe Bal ef copl dngopiaid peartramdght spitimce ngaperent, 35
with t [ to lg a I
scrlibohErLoTBLSS UL P IS TS 20 o aceavis
agawhs@htb@nwts,@s af viame/eamc'quuﬁd Fprding meews] 5, 35 from a

fir8kl @Bgﬁglbﬂskﬂﬁ @@lél?_gﬁﬁélgg}a%% ﬁ.l.sl@%os%@ﬁ a@fa Eﬂ%veg.ts fluid

a ousi ng 0 e coyplin rt an
flo@;’pft?“ﬁauﬁg nbef €§OW3%h%%??%&%n Ihe e &%alnﬁhgar to a
secwabveobddyois, i34whichli s acelald exsagmamtartd]@ldwsorﬁluld flow

thrgtghh%heswsmﬁgrﬁﬁ@p Dy, mepher élfe &ohlt! Strhe male
tron, In val've 1's and prevents
coupﬂarla PREW LAr bﬁg]ﬁr@‘ﬁ%)d?ql th'c}haalffhé}Ctl‘v? 1pn gembeg 50 for

dls@Quallhggtaar tespOcBi6€CoNTvPastdy ar, i3e Wicgeh saHel first

S 0 andallowsflwdflo t.hr flow
posiilye 3, 9peR abd okl ove, LUl d, Llow hngpl dhe thow, oo
malpastal@ngsmpmbei dadb wi ¢ horpugict mu@mn@mﬁrsromh the

fer F%gkseaggg?t m@m5s§p§£tbfetﬂéll f/&namlyc&fplﬁég fga% 3@i.d The

ion_to said,secon osltion tel
aCtb‘éftéPél PRELEECBRICHEPEL SR ‘?‘%g&n%‘?&?e e%ﬁ%e 537 ding
thﬁoﬁtg@f ehgagamenhai bbré he2 f efratlee sesd 1 ingy nelrdremt3 2 0of while
the fe coupli ti neh
allow1n gggﬁgngg % gtg§£% gﬁ %%@ 5%%3§hdﬂgkroug%&é¥%al bore
52 |emt@rﬂdalngb§hé029hothfﬂ h]éoéléaﬂnga%l remt ey, R Fig. 8, or
via@ladr@WsN@etl/ded tRePagtelhs DUGhrdee bﬁﬂytl'@- bﬂd%f <’:B’l and the

i a3 BOLESZ,EXLEN RS, (huough Le bod oL fenc, oo
illextteanald sor Fage 6f The dotyabsiommenibrer 50 dlSplaceS 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



10

15

20

25

30

35

inner wall of the internal bore 22 of the sealing
element, as illustrated in Fig. 5 . The actuation

worodsa 7489 di spl aces the respective val ve bodyPd#jiBR46/000077
sinmply by pushing it inwards in the associ ated
coupling part 10, 30 as the actuation nenber is noved
towards the female coupling part 30 together with the
mal e coupling part 10. In the illustrated enbodi nents,

seaflpagaciamenbn Fenbes SUPELERED| HaHlIsA RS dfgddg. 10, the
bodyngud@ft Beel a&@ﬁ@@io@%@nﬁe’.r of s téuelc&&ajlyn%oeirﬁ@nma@ctly to
in a; ﬁosbe cagablg q% .gla0|n the Vakv?t€1dy 1

nFﬁe ﬁﬁ B5hpFERigeha U tife SFal b l@ﬂ
eleméntheAbeaalelteupatn@epatmeEﬁbd&wﬁlmpﬁtuhe actuation member
may‘ %*eeé,%%?%&t t8ntﬂé &va&%%&nﬂa R UiShe THA ALHRIIOY part 10

I's suitably nounted to the sealing el énen
S0 2@ té?sblel WG&’FPé?eEIOSH%UF?@sz@ AL 0724 vie fely -
enmbodi nent illustrated in Fig. 9, the body 51 of the

tuation, ne r i di ngly,,count | S

T e A S

is,i Anesnad foret2poeititesedtsigned dremealinglie abut against a
sea@medi ABNG i Lhyshr @ﬁeghé nh&u@lnc}olG t hes hodye il s@fsdchted

actuation menber is slid g nted direct!

couBliBE WAFE LfrfAlessfiiHe ?%%#aﬂrn Jor s 22° %"Of g The valve
bodsealsi,ng 4elienepkcedsagainast etinbs i went tHe, Bodyurskenftehection
of %%t u%tslsglal%ggegpmg bﬁerﬁﬁ% rfg tf)S ! g\ﬁ-ﬁ:ﬁ/&{ Vis E]Qgéédl‘%etween

mal e coup so as t e nova

art
the ggerhendweth thRi gas*a@v%o%d% | 3¢ t3R i3 | R iatesd 18 38

ar::% pled BBNthe bﬁ@sﬁ@épﬁﬁtaV’@uN@lMﬁaMMﬂéﬂoeﬁﬁﬂ S,39,Nwhich is
i.d first 05|t%8e dest

to
fl%; Y SECHYEA LT 903?} g% %gt% %OUSI%ﬁ?%ﬁ?tgﬁscoupllng
pamtf 1ithe 38ssockhat &d beupﬂnmngalpmtlllorelﬂ)ths 49 |apsitd Acaging .

The T ﬁg%tl eanl@e bEﬁ? Y@lV§4b?QVSﬂﬂdlﬁﬁh?‘thﬂﬂéajon the

agal his seat under the action of

as SeeEGicat é&@pﬁhﬁ@eﬁeﬁﬁ@i@eﬁsw 3539th1&% Pt ‘ﬂraﬂsélc}’ directed end

ofkﬁ?éﬁﬂ%%ﬁé@t1w%atueﬁdshﬁpéhem&mbyﬂ body3d4is Heamidreal in a
shou 38.arran n e sl ge,

e MEREE 15 S0eturranttE rTieard Wl B P veLve

bOdl/DlJ%H NG4L6We shet REURSEDEI BABES chUp] 3 @ Prartutys 1 lap moved

1int?P RBhtl@ e iimeyabl echerletati sacée saed éﬂuﬁﬁjﬂbf'ﬂhé body

oo LSRG v, YAl body LcoS5, 15, S8 I6LY IOUNSE Ruting pae
34amﬁﬂmmhﬁ ywalivieebodg endaptatbedr aspelt i vetwarhdls bipedted end
thé?%%&?%n%?@m%%.k%i%99§h¥8dbbaya34 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 associated 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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cavity fornmed at the rear end 14b, 34b of the

associ ated val ve body 14, 34. Wen the coupling parts
waQo06B07482 € nmutual |y nmoved into contact w th eaci/iB2006/000077

other, the outer free end 53 of the body 51 of the

actuation nmenber 50 will abut agai nst a protruding

part 34a of the valve body 348arranged at the

outmardl directed end thereof and push this valve
deViGgy CoH ﬂnﬁéﬁ&’s CPAPEhESf dnBFRl telipti e Har Agglads tvith more
tharhewactsiveh ahtthecdpatagnarbdes B&rméﬂ ihessams tinhe body

y A e tyatio MA|| ush t

26 baf R ot FurkiorBl FEALRE RIS Snbithg'aliet o,

agai nst the action of the spring nmenber 15. Hereby,

Thel %ub&&ﬁ%cﬁb\#&chéathfb@ﬂé! phe st Whdeher S sid %Qﬁd;a@ﬂe for
con th th aSSOCIa{ed seat 17, 37 so .as

uSeORAsOR FROFAULS o PUGPEh GOt LB rospe Ty EIRIRS gooether

conduligst bafledgingFicgs indercdnnedtavle roddmws fiowmaqatiles in a

fluﬁ%rQﬁ%Rttﬁgn5@§pegh' %rE?H@%éngggVéﬁgiﬂa%ﬁidﬁgﬂfﬁyéﬁ%lng

roken |1 nes
Coqdlllt&WapédhéﬁﬁoHFﬁﬁﬁ%e RS bbb FePUSL e 1 meaning

elé&@%&ﬂl@Q&s@u&%abhﬂgtéhpéﬁﬂtuﬁ@ ﬁéI&ﬁéﬁﬁthdééﬁ\MéserV01r oil
an%rnernedlat rs 24a, 24b of th above- indic

Vpe, pﬁogufhéopnven PUESEoubTT ndawt % Tor? ]ﬁf§b%EVlce is
prefempilye ratsdalfongapbéieat iprovinfedl wind awrigtdraalt wressure

of sm@% ibaterediat ¢ e%nﬁﬁgﬁeéorm éﬁbfﬁéﬂn@‘éﬂﬂaﬁ té@np%%xures of
etmeen the f d second mal e seali ng ne ers

irs
13 0Zfa oo PR ghege d B‘Ep FPﬁﬁnBé\?? ceOUPHINg rf%e‘b“r%@s ent hence
padtiventbirdy issisablabberfate ube wsl Ehdydlir@inertsihsedl tubing

han%%#plg%gicgtgpnfogscggghlg £8£§t€§ge #%F&ﬁ%ﬁﬁlons

nter connect abl'e prOCESSI es 1'n a
Furf‘qhmr@otfueg htheaAREENtiHe papepEinarde vrcapidt ity dimyorable for

usé rivlolmwmgb@%dhprmaaeﬁoﬂs ghs@él@séﬁé”@\ﬁﬁﬂécﬁ% multlcoupler
N %rature Eg evat ed essur qbgﬁ%enperatur Killed
eﬁWﬁ“&té&“ﬁo E&eﬁ PB r voPYEBrT- % %%% Bt 13 gipreon skiiie
in Wmee@vﬁrthahethaveaalvegcebgmemg ey i dees | oyplefmay alsdwice

ac of%%glgfs % %B% geetslbgeslwaﬁﬁywqm@y Mtlgé@'f&r Sther

and envi ronment a
E@Wﬁ@r&@ﬁ?@saoﬁlf§l le 6Fdh£ﬁ%@? E gt i $RANt Sy grequired.

coupling device is hence part|cularly sui tabl e for use

in_well head. con ector _and ubln hanger_a at
e, e IO BB FaBraBphPEatt oY LY (RN od B the
prafwm@ eabodipeinhg destrebed aﬂ@wefa@mrtdm edrgirary, 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.



10

15

20

25

30

35

use in nultibore applications, such as ROV made- up
mul ticoupler termnations. It should, however, be

wevi@ant4sto a person skilled in the art that tReT/1B2006/000077

sealing el ement and the coupling device according to
the present invention may be used for many ot her

pur poses where a flexible antbfluid- tight seal is
required. The invention is of course not in any way

CLAIMStricted to the preferred enbodi nents descri bed

above. On the contrary, nany possibilities to
nodi ficatiqns thereof will be appare

L. G RIR IR Pt 190N LERE%art CHPERBBEOBRRRPRY N1} o

thdrea biaist anaitbea 20f, tahef iimavenkilen seathngsmdebened2ia) theing

%%ﬁ%%?gﬁh%i%hggﬁrgéﬁgped{gbdéoﬁga)b@? ekﬁgFFEterlzed in:
matlest & S%Fanq‘ §12 hfalsead Al ﬁ\@mﬁ@ﬁbé?wzlay permgd at a

5“5’&5@1 @'HC% off it kﬁﬂii/ lo(f26t )he @@@&ltézﬁ}a,ldchafraﬁtéﬁdzed
at. a se e
P DA SIS R0l (21D) L ere fomes

smlsbf1¢$tlnﬂuhe-bddﬁn 24t) Ibeaweemm@henﬁeraﬁdaadesecond male
n(&rﬂ?erghdf(@la?r & 1far med ohn oSer b@S shRgt Eﬁt@ﬁqé(dlate

etmeen t |rst and second_nul e seal i ng. nenbe
ponkers1i4a, fth &ifeEE COHPE SSRLE RedPafE ﬁ@nﬁ@rgapable to

£248e YAt heidigepnpessidilee batyas 260 he eapabkbeetioto axial
store elastlc energy when the body (26) is subjected
O BXT AT Cpression; - that an internal bore (22

extleadsan himiapna hédsly( 2226 exteaids ithrepghl ther bo@m}%
ext enghh g4 Qe t 38 f idsete RGeS Q%Q&@gﬁakﬁesﬁﬂkbﬁgand second

%ﬁnggééaééﬁ m%‘%f?% 2N hr o lﬁlgt tﬁé@tlrr?‘a nggltggl antermedlate

natleened( 24 2, naﬂhﬁfsuﬁ24a 24b) consists of a

o ShabCkane oLt i dbe 29 st s cadpoagy
sensipegs e@%n@rﬁr%&%ﬁw tiraest thec &Fié(ct éﬁ? z@ad

ERcthaing her Sk St il eosedl ing STeTOr of2tak basyan2e) .
ext ernal spherical contact surface (23a) designed for
mating with a corresponding internal conical contact

. sustatinofelbefenal acowaling trerdeinsd, 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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as to forma fluid-tight seal between the first male

sealing nenber and this fenal e sealing nenber when
woOhaedero7eesat act surfaces are pressed agai nst eaetTaB1ves/000077

3 . Asealing elenment according to claim2 ,

characterized in that the second nal e seal i ng nenber

(21b) has an external spheri2®al contact surface (23b)

designed for mating with a corresponding interna

. icorpdangcedement sartarding ko fapml @f seld ity Imeher so

c@éxiagtfeg&%a &hUtplat;l ght §§§¢e@@iwe§kamm Mg 24b)

sealin er an IS al
JﬁhéﬁFagéﬁFﬁéﬁysﬁVPQEEglﬁrénp?%%§55”53%?qg% éﬁ%hre axis (CA)
it here. HodyA (g6al.i ng el ement according to any of clains

1-3, characterized in that the respective protuberance
(24a, 24b) is rotationally symetric in relation to

. & weaddmor €18%eat( eAFosfintetpodyY (26)clayns X %eal i ng

Al RVerdced donghhe any ofrst anfibe lsdel Dhpraailest zeda) is

T e SEo GG FRPEP Sl TRg PR bT (SR AR (T peLth €he
mnﬁanma@ma$Eemﬁmbbess(@24a 22hb) . 6 . Asealing

el ement according to any of clains 1-5, characterized
in that the internedi ate nenbers (24a, 24b%l Jso%
ond

. R AToL S SRR 6GEPRELTH FR FRE ??r%}alatﬁ

dﬁﬁﬁadﬁﬁﬂﬂzam menkerns thkainPébhediite wemwleats n(p4a, 24b) form
nt .according 0 a &5 %%1

T RAm e Fapacrerehber s EhOHER Filag PR SR g R

saak&q&nmﬁmﬁa?a d2ﬂﬁe axbal- direction of the body (26)

by an |nternal fluid pressure in the internal bore

(22) A seallng elenen% accord%ngl 8Ny

°t RRY & fFr3t™one %24a) of
éhaxhcﬂénﬂzﬁdnunetha&nm@esrbaseaniggtenharm@daﬁﬁﬁemembﬁr (24a,

24 lés aqxedsébl%argub\‘ﬁ‘;ﬂ C?}ﬂ%lsﬁ@!rg@héﬂa@ft@ﬁe body (26) by

ernal dl anet er a second one (24b of sald
sttt efwéréoévr@s&ﬁlr.et dnyitestnpgrpalgbora (22).

coupling device conprising a mal e coupling part (10)

0 e syl g At B0k, ghacaster ged, n

|ng pa IS connecta le'to the
characterized in that a first one (24a) of said 1ntermed1ate

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 (2la) 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 (2la, 21b), each one of said intermediate
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femal e coupling part (30) via a sealing el enent (20)
which is fixed to the male coupling part (10) and

woanpro’sss a tubeshaped body (26) of netallic raraBioaé/n00077

10

11.

-nEnBerrting Geviee IRFE

a first male sealing nenber (2l1la) being forned at a

first end of the body (26) and a second nmal e sealing

menber (21b) being forned at2h second end of the body

(26) opposite said first end; - that at |east two
henleened 2% rAdiere i somprsEsibaef 6pned A Berfagable to

stotdeshodyi £ 28)e Vé@)%@l the bobst 28y $ecendjeBted to axial
sealin nenbers 21b) , each one of said

TotRY enenbers (24a 24b) being conpressible so
asthwtb&ncgqtéﬂnal(bcamoﬂazelastbmdsnehgpughehhehQO@wdyZ6

égﬁé nl‘?’fec‘%ggcr%cgf%t&ﬁx' Se‘lct Bﬂggotkgaflﬁgt and second

i nter ext ends sai d

nater pedl T an T extZeidi r?&bt ma@@gﬁhtrﬁégﬁ tha apgermediate

@@@@@ﬂsgai@,segadb)ng menbers (21la, 21b) and through the
er_nedi ers.(.24a, 24b t hat (o ne .of
AR SRaPE riiar Stpsiadisg Mt st i A0° Ao

qmm&uwwar@ﬁc@ p@pﬁsberﬁnchefbbmyd(Qﬁ)tb@ubQ§aeﬁﬂﬁru?nd

é%ﬂ@ﬂ&inbh%r%%ﬂhr%h@xbénggé)aﬁistb@ApQgﬂ ﬁﬁgnbodytiﬁﬁ

the mal € couplin art |ses a femal e_se n
the ml.g counl) ng parl (10} comyises 2 Jemle Sl M ying
n&ﬂgﬁgeabhe Miwhi chhésf Eeatlingle seahdgead oendsal (1Rila) of

t he in enent a

eqﬁﬂﬁggile %1%% g%g fggsg %ale an%léga%eﬁg Iﬁgﬂaeégfthe
qqgmlng\ﬂ%am¢n¢s Q@éhlﬁgﬂy engageable with the second
Jth%tsec@Jel rf@nﬁ&@b%bubilh}; gart:he3 Sﬁabblﬂ@rﬁé@éf&ﬂtfe(n%().l)e

evi ccord .to.claim9
St GRTVRE 1 natBERE FPr SEARAPel Eeat TheHRparith the
déﬁbﬂdimﬂiamwaaiuegnabmbpheﬂBahb oﬁnth@tsgwli@@ee¥QMEnt (20)
designed for mating with a correspondi ng interna
coni cal _contact surface 513) of the female sealin

IFhFIFm I 1GParFessT tgL&ed in that
iy miardd wWadd isghtl isgahchebweeniahenfisr st emtersehldpigerical

T, (ST L SR D) o
sdiarmednicalicednicenttact surface (13) of the female seallng
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, said conical

contact surface (33) being of metallic material.
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12

13

14

15

16

surface (13) being of netallic material. 11. A
coupl ing device according to claim9 or 10,

wohereactssei zed in that the second nal e seal i ngPAEARBING/000077

(21b) has an external spherical contact surface (23b)
designed for mating with a corresponding internal

coni cal contact surface (33)22f the female sealing
menber (31) of the female coupling part (30) so as to

. & arampd ifricuidgviiqghtecsezidibet Weeanyhef setadnds nat &l .

Sealdde e d 21k and t_»a@et:@wleep%ahwgaﬁ@@bema, 24b)
(31) when their cont %ct syrfaces _are a i nst

ol G 9 FIOURCEE SOnt SRt LR Bee (S35 B RGBS (O
aettdd iwodwmt @d)al . 12. A coupl i ng device according to

any of clainms 9-11, characterized in that the

respective prot uber ance (24a, 24b) is rotationally

B VeRHRFING | Wlé?@atalcé}?xldénﬂhéocéﬁyr efagiaipeay-of-t he

&Qe%’ac(f?@lzedl&.n Arzaupihengidevi aelaceenlling hemaay 0fla) is

cl ai haracterjzed in that th Lrs e
S b S SRR Rl Bk 3he RERRRES (3 TE) rapg witn
sleal imgemesrbiert  2ddnoeaasd (Rideh RKE)i-nt er medi at e nenber s
(24a, 24b) . 14. A coupli ng devi ce according to any of
clainms 9-13, characterized in that the mterrre?hate

- eI K10 AL Vi A FRTH A% bt PRE0RE FAPL™Foge

&mifa&ttﬁr:fzé&tuartdqas:eaﬂm imtleemedabirgmerbbess (2244, 24b)
glg% 3 tln qg?&& éf%ﬁeﬁc%QEﬂ'@get91§Q¥ Qﬁd second
Cé ri C ¢t er zed

he respective
haterseal e wewRES (&4&, 24¥) -is expandable in the

axial direction of the body (26) by an internal fluid

th t N th
ReSpiel fos e tes B e (18T S18) "Bubuaias in

theraatetized et i dmnfthcherdepiyrt(ie) lagarnstiinhe member
ga%gesfgg i ng ééﬁgﬂiﬁﬁa%g rthﬁggggﬁl(&lreé%lfﬂh%@ the pody

e coupling i s connected th I
é%@bI]Pﬁga%aWt?%@%l vi 1H G RF essRIten g e FEFenft Ffﬁ?l “pore (22)
gbaar@e@lo b?fg@eifhé meeé%amih:afes en’aaI]Jlen@erai&ri‘ngr mehbprof(2the 21b)

Qupl ing part t ena r

‘f’ﬁ]é ¥ ehal gh%o%}ﬁrl ngdlrectglotrhéjr e%%%l H%])r s?ﬁg %Ql%st the

seateagon@mgcfemb%siﬁfaelm W@@ﬂPGtIhe(lrle 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 (2la, 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

gsecond intermediate member (24b).
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spective mal e sealing nenber (2l1a, 21b) and the
correspondi ng femal e sealing nenber (11, 31) . 16. A

woauplwmg2 devi ce according to any of clains 9- 2ET/1B2006/000077

17

18

19

20

characterized in that the internedi ate nenbers
conprise a first internedi ate nenber (24a) and an
adj acent second i nternedi at e23renber (24b) , and that
the sealing elenent (20) is secured to the male

. Bogphphinpaievidd)adsormias tof cdadet dieni shamesberigad) in

'aﬁé(t Ngh@ PaFdt (AlderRasiMed ddddie %Q@F}elgeﬁ%ﬁ@etﬂhﬁetween
first internedi ate nmenber (24a) and t he second

BRE G RBEF ol b1 DEEY ZAPALIENY ATEGH FRG. GBgi SaTet male
eean)tﬂg ngeticec!| 2 1A)16, whﬁ‘rﬁa’mttefe zedtond tihatrtnkdibieshember

(5465 TEQ! BLE, (RINEL. (24R)od 0 LGl dBeleen 9. path

a| nin
@@@b?iﬁga%n@é@ oa%) ,m%r%%?slltﬂge “@é@@ﬁd |2r3rﬂ0ér medi at e
menber (24b) is located between said part (41) of the

d d I I
- RosRyPh B AR e PR S GOt Tro HPARRCLF ed in

chatather f zest i mtdmatedirme 4 inestogmt @r%éd!halse a_rmewbéernal
ggéﬂ%t ?S ém) %efﬂéalw1%e%,'£etp% t( R iknat gl tsﬁﬁanggStchan the

mal | er than the external dianeter é %
fit@ﬁ@aée@bﬁﬂevweécﬁ@d.%ﬁ et%r?@gpnézacﬁ)teafnefiﬂ@tw ggper (240)
par itsl@iddscoppti ng device according to claim 17 or
18, characterized in that the first internediate
menber (24a) has an internal cross-sectional area at

.Bt sowpdesy gavicenretordinarierciadian Y heredSer sjaracterized

§%2§§a§§€5éggﬁffﬁgﬁgtéépéfﬁhgé'ﬁEmHE¥‘XZ%%Q'm&% rRMheternal
S in e fir
éSF?nﬁeﬁEh‘B’@?fmﬁE‘F% het §5 r“éjtd%ﬁq éoasfgtambﬁ %ﬁoéﬁ%r than
daei gﬁédrhml eagage- se¢ biddel farnsd efSadls rfgrrmmu@rle( BEpling
f 5@% >09y n%é&g g@rghﬁg int &) t%%t chie rseeendaie

erms an | ntae n
@ﬁ@égnge@ﬁw@ﬁm wla@é% Blee | f5rsf deste paal Jm apnper is

b@fsggheahae éﬁ@a Xt @f PRl t6& osSnSRs tdlalnpreaer tthe) of the
B Cgpe ﬁaaié‘%sﬁg BT AT e & g tediace
membad akk) sbabi ag hehbenal scndmgﬂmttﬂtcmaén@a@?@ Wit Rts
%H%e%@nﬁggt 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 1s 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).
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seal ing nenber (31) of the female coupling part (30)
20. A coupling device according to any of clains 9-19,

wohereact4sei zed in that the nmale coupling part eCOYB2NE000077

21

22

23

24

the female coupling part (30) have a respective flow
channel (12, 32), said flow channels (12, 32) being
designed to be in fluid commsication with the
internal bore (22) of the sealing elenment (20) when

. Rheownl éng odevier) purerdiry) tcs derimeliled chorektetrdngtein:

couph i N PREL s Bk Jof Fhe MOURHING ABYECEALEIRE PArts (10,
to claim?20, .c ar,at&tlerlzed in: - at at .| eas n

“th 8 of
$he hAI EF SRAT L W coUIRy BACE CEBPTieps 8 displaceable

padve deddw {1 a 34) \wd whisghricgnoemdes d18i;spbaceablirg on the

{glye Dy, (34, B0 2nn oo ng el i tshpanic ageines

Bee ngcEiepl ok cdt SRIgdIhStentee ddiioR Sof fere 3pfingt
ﬁ@lgbeimﬁ,ﬁlin 3,5%icm gine,a d e i}fﬁﬁjﬂaﬁs}‘c&l@, ahahmwﬁntﬁefluid flow
valve is_clo a revent.s | w t hro t he
Fﬁﬁwglﬂa ]ﬁ%lgf‘i"i;cqﬁ?ne?f @1@ c?&dpqunﬁ%ﬁalﬁf)}lpru[gng part, to a
second positiom, im wiiiah thee wedivee liss oppan aaddadflbyasfluid
ELuldifl Qugh heguof Sihedd g channel; 012 32k ebubheng part;
coupling part; and - that at |east one of the coupling
pBfts (10, 30 ) is provided with an actuation menmber
]gsehaﬁoatdnsabacbm@ dhechval areudiioidyy (Bt s34 of, r o) s disd

L rst sitipn_to_said s i tdQn d i.atel
Bpgia® h‘é’lEgc%%dagn‘gf%t%‘grgﬁﬁeﬁ‘@@?ﬁ}enfoéeoﬁ (?é’%b)aiusg’lg"%ﬁahtthe
vatyeehgdyehibht %\#i hExere $aidh| fol walbafy thewbdie 317 gpcond
bB@iEgHﬁl §rtnﬁ8é!£’£té‘ g@éf%fé:"o&lftle Qefzco?\lcﬁ(ﬁ{é{q_'é tr&aqt@.zﬂgcl?lember

ccording to cJ]aim21l, characterized in oth of .
35580 ComoprauSphr FRC0 100 e e ‘ohiduithisu AP S eR 147
nahber. (23) Aofotpé i Aignalby | ceuplciony dieng: t(@l.ai m 22,
characterized in that the actuation nenber (50) is

di spl aceably arranged inside the internal bore (22) of

-PhecypalPagderefenicrRding B ¢ ik Lapshegasterized in

dhspl 8stRgoEhgaval ¥eupDilyg (déhtof (1dhe 3ml ereowdwiged with
par%l 10%[ as well as the valve body (34) of the female
E5Gp1 Pnd=p&Ft (30) fromsaid first position to said

.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) 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) 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).

.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)



second position i medi ately before the second nal e
seal i ng nenber (21b) is brought into engagenent wth
woOhersfoermb e seal i ng nenber (31) of the fenal e eoupBiong000077
part (3 0 ) . 24.A coupling device according to any
one of clains 20-23, characterized in that the
respective coupling part (15 30) conprises a
t ube- shaped housing (16; 36), through which the flow
thammetequEed 37) a6f aEsecietsli Agnpartiest bady And 3) by
B@Hﬂ&1ﬂﬁké&d@d(ﬁﬂidMﬂ&la.thread so as to allow the
housing (16; 36)to be secured to an associ ated
connecting body (2; 3 ) bybeing threaded into it. 25. A
25 . & ouplp nhgleleCieaccodidigat cockanmm234, chhanasckerieed in
ikt Nale therddy & e txfé% e%%@_%t hzsasaﬁgSI g, (165 36)

constjtutes an external desi g to fit |nto an
FPREF Hell t 5 rh £ TR 5%@@1%@@&16%%5& ﬁétbb’a\}o(%n
Bnernb. il hg e Wt cddateddicpgntat any baéyof2; 3).
clainms 9-25, characterized in that the coupling device

(1) constitutes a hydraulic subsea couplln% .
26 .A coupling device according to any one of claims 9-25,

characterized in that the coupling device (1) constitutes a

hydraulic subsea coupling.



