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A SHdSRY PLEYRANAMIR He SUBseluentV Etail

1 A SEALI NG ELEMENT AND A COUPLI NG DEVI CE PROVIDED T
W TH SUCH A SEALI NG ELEMENT FI ELD OF THE | NVENTI ON
AND PRI OR ART 5 The present invention relates to a
sealing elenent according to the preanble of claiml
and a coupling device according to the preanble of
claim9 provided with such a sealing elenent. In this
é%@yipﬁg‘wg$gn$UCH .
searnildipdivek® refers to a f--ow ng mediumin gaseous or
liquid form Consequently, the expression
"fluid-tight seal"” inplies a seal that is
FIELD qui dutei ghteestoeldvoagrgas-trkght . Devel opnent within
of fshore oil and gas exploration in the recent 15
years has_been directed_to subsea . nstal L O :
R A e e
the sulssedlienstatlati onsindepl aeerlithalariadi prepafiing to the
prefiatd QB 2 Whes 6,01 Ardgag &L&, t4 anRsponted) dRent 0
the platformfor further processing and transport.
This devel opnent of subsea production, processing
In @nd tdeansppetio sy sthensubasquesiuldlednisn ahe term “fluid”
i ncreasi need for. subse [ - S [ n
reﬁ%f%ﬁ%hﬁs?98W§9gf%¥£$%bgﬁiﬁagggg%fﬁgﬁlgggguﬁggﬁ“g
Condyetupmgilng tbe | etmrasorhvact abhed priotids sieng bRl €35 it sgal
that W d-ti,ght - ; ANNES et hasgbeen sieal i sed that seals
based on corrosion resistant netallic materials are
nore suitable than conventional 25 el astonmer_ seals
Devdlaforidse whtsubsSesr appld catli ens.gdd dwad ofrart herin bgen recent
exper.i d e t r._se Ve . [ :
vea D BB Y B e R e S P e
and neypnsesult of notbsznd gest.| BkEbE | $EREENdNGE2aBsEO WatidPLace

theiﬁﬁ%ﬁ%%ion%mi§%§Hf&¥ﬂ§q!w%e@%iﬂiﬁaéﬁﬂjdﬁé EB@ dsen®oed up
seal . cO I n evice 10r upsea u .

C0 eIy KRG OB “298595 K RS 680t I g
develetnee tcofipshisesa meletdoupl pngegearing and transport
sys%é‘Jgégogg%ggaéfgﬁl%WFqg?k%ﬁgiﬁ%&grﬁp%oén5ubsea coupling

nter medi ate sea , seal is pie
and | ssadddobylargihy <said dotpFPRgl P t'© B sgarnstveath
beldi@ly thenmakeocouplding pabtes sipy ovicdedswihhat#biid-tight
man$%§£ﬁ%té%g;?ggéqgﬁ&h%ebgﬁgapelIcﬁé ro%yes |8r££§aon

h%e%oup fﬁb Bgrfs are
resimtged trewal dsc escteoteher aby @ore suitable 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 is 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 1is 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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2 rotation of the male coupling part in relation to

the female coupling part. This construction puts

hi gh demands on the tolerances and the alignnment of

the coupling parts and is therefore costly to

manuf acture and al so ratherZconplicated to 5

assenbl e, SUMVARY OF THE | NVENTATI ON A first object
rotagfiqhe fprasent ¢ mientilon PSLEolprigvicdéca §eafing erale
cm&ﬂhﬁﬂﬁ@k&ﬂakﬁﬂgsp@ﬁﬁ%ﬂh@f@oﬁeﬁu@@HEuﬁﬁabmﬁgdbebME@ﬂa
. Ltwo i nter- gg connect a Iefp? ts with rel at velj){d
olergiieremBht 5" Wi T FESpéct © &V EtiIVE PSFE anceslS
thevAdeordicngtip thendrmfentiuon, atfi sl objrecheirs caghl ewedkd to
ass#ﬁ@@aseal ing elenment having the features of claiml.

e tube-shaped netallic 15 body of the sealing

el ement according to the invention is provided with
sumie dentgEnediate denbers, which are conpressible so

as to be capable to store elastic energy when t he

sealing element is subjected to axial sion
A Eiste Y] eFheC S el § ﬁe@eeﬁeﬁfwe%wwesntot ng"f ttegfealing
elerbeionveenihgopbessd e SaealellﬁlgbﬁréI’rtkeaUSLngableQWEGHZﬁwstmt@r-

sti,c energy S

con ity o b S e g Cohehe o ST i e per £ psrRect
to ﬁdh@ltdwa ghﬁesexaqz@ bet ween the respective nal e

seal i ng nenber and the corresponding fenale sealing

menber, which, all ows, for | arger tol erances
AcCopgigld p6st T o HY 0 hé ééa?gh%CW%EF lﬁﬁad%yt%esealmg
elerfarcesv2hgexes t schtiureshe fi ni eiconnetts anbefshheedatarallic

f I e T re

bod R e S ey ar GOt Forred 1ot e Body' T n
provaldmwmléhamoeimﬁa:ﬁwlaﬁenmembws;oém@hf éﬁﬁee%er%%lble SO

as ¥ ¢cuberanee th étf&eb%%és@&&e@géf@y m&n@hbheeg;emg &lement
axis of the body. 3C Accordin %ﬁf ptreferr
St

s bt REnt Cof LD SHERLROR aPel g Trengeafthg elenent
is, prrefreriabliy éachednetwefent heomaémes sealdang npembersrhasble to

stofgwef§§%§rn%£e§&£%&j%%hdchRQQé §&£fQﬁﬁngﬁgbggegrécﬁutually

orrespon I nternal” conical contact
presaad é@ear@ﬁ ea%rﬁamersenseé PAgteretfier fdgidstiat otshls
bet@%éﬂ Wind- thgptcsead ﬂ%ﬂéN%@@lﬂh@ m@ﬁﬁbr seal kthg senbeiponding
femgye nglﬁngeﬁgﬁgeffﬁﬁbn%.”?Tb ggggrrto Q%ggées 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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surfaces are pressed agai nst each other. Hereby, the
sealing elenent is capable of providing a reliable
sealing effect even when the interconnecting sealing
menbers are sonewhat out of alignnment with each
other, i.e. even when the réspective male se. ing
~ menber of the sealing elenent is connected to a5
elengitlt dspondirhgef efaP & E¢aINIng ARkbEr ¢ Far Lil8IsBhewhatever
whe@UthOfi nraki-gnReat i W tdedihegmakenseal d ng soeehert out of

l.Furt erng%e, bg htving. sphericalhcoqﬁgct surfaces 1
oL Gl P e BRI G Wit al  CEREAct SUr T 46aeCERE male
sealolemanterr equinenertisinof et heennt ey conmectiedgtseal i ng
cor%%%?%?%fgi eﬁSHQt%%gﬁﬂﬁd %@ﬁ@ércgﬂy@nﬁgs&ﬁﬁhggt out of

, ) e-art systens, According to another
aLigpesrer rédhelbodi arents G irRe "PRYBAL | fOH,“eREOTe, Dy having
sph&BSRECIIoVE akbt ef FBgi & ererberebsoexpandableal Ncéhgact sur-

axi al irection of the bo b n internal fluid .
acfR ool SR TP RS 1 THIGPRAT Tbot eT0l e Baay-5b 88 qplin
memugige dike reéspecetivelomlee compbiag nenther soatwapfsthigrart

the axial direction of the body against the
SVYS R . . .

correspondi ng fenal e sealing nenber when the sealing
element is fitted between said fenmal e sealing
Accoeaey $o bhetepby pidedeasi BgbbhensealdMgheonhasthtion, the

ressure _between the respective 20 | e.sealin
ool SR CERETCOT CXUSRT NG FERAT S el g ol
dirdctsiegond obpebtdpfbi e pnéseneli hveint irowsisgreoin the
intPLEM 40,3 couplingqdev ce FBKiAg. p&?élr@!sgeet%mﬁle
I nt erconnection of two coupltng parts with
seal ) atiegery PEW'EGUI Ferreft $XwWit il esged £6 FBRPPVe
agai%%ﬁ(ﬂh%réﬁ@eésﬁem&ﬁﬁglﬂdmalémﬁe@Dﬂm¢imﬁmuwﬁrmﬁenmbhéesealing
of fering. reliable seali bet ween t he rdj
1R T LATSRE: BROTTTT S odh AoPIre SR dUedeBgEgS! ditkeny
incoouplringhedevi Eenhavinig therteat s esetofees] anm 9espertive
mald N&diINeNtib¥Be oML NG 30 -deybegind henalke seQuphd Nmber .
part is connectable to the femal e coupling part via a
sealing element, which is fixed. to the nmale
A se€oipl idng epar bf The prdzenshapedntedal 1d cdbodyvofiethecoupling
seal | el pI QVii | east t :
e S g TRanbe T e thPe B A knt PR g queting
partd e rcagablevedy stor ecellasemenener gy’ Weeregs fherelative
tol SEHINg ek GRBAt ths Sbjeebedntopaxial eanpr esskog a
Her eby, lthe geaI|%% | ement is, when the nmale
YHUS 597G T part °F 5V eI d to the female coupling

part with the sealing el enent clanped
According to the invention, this object is achieved by a coupling

rel

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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bet ween the femal e sealing nenber of the male

coupling part and the fenmal e seal i ng nenber of the

female coup ling part, able to store elastic energy

as said femal e sealing nenbers are nmutually pressed

towards each other in order 4o formfluid tight seals

bet ween the respective nmal e seali ng nenber and the
thecpepabpotfdilagosreeharl e lsddls AGTARFDE?UPWHAICcR2alt odgle to

sto%ﬁreié§§ﬁﬂ éh@k@ aﬁ§e§61d1ﬂémaleaéé@llﬂ@SﬂdMU@Msngr@fmutually
e.sealln

and in the e xe
Brep Aty CUHon FOn P S e Tl and Perai umr ngont Sof1s
betWEﬂhemﬁa1Tﬂ©600mpeessi¢ﬂ&£a1nhgrmeﬂbaieﬂnbnmersearespondlng

femgﬁgthg%ﬂggn@Rbe%hew@ﬂgyélﬁo@sskgpl ﬂﬂQ:Qfﬁegbﬁgés in the

bei n orned as a l rotu erance in the
am@bd@o%%@ﬁgoér’élw%dsetqtem@eﬁ?m CBXi ZDfI 1t hEe HBEYES

exeA@@@lrt_it NGt Qn@eBESﬁ@éé@%rﬁ@oﬁhﬁﬁtﬂ&l@faribclhefelmﬁﬂﬁnééélﬁlng

coupl i evi ce s r a each on

menEP T e I SR PG ® 15 TR S Rae” B G EngF e formed in
thesp@@yibaka@@mpaetasmréﬁﬁﬁne@$lgaadefdwyd&ﬂm@gfmﬁmhdaas a
progﬁ%éfmq' nng n%ﬁ%naéxt(‘eq{?f ﬁég NG agle S t@’%eaQis of the

aSSOCIate e sea er so as to forma
body}ui d-tight seal between the male sealing menber and
the femal e sealing nenber when their contact

surfaces are pressed aga ac other
necBBRT o ot B6eTEos B Rbn e el Cop o s 1P he o b ing
deVEO@plamgu@amtsnareppﬂﬁﬁﬁahiyagaphs©n@acﬂfdﬁhemalﬁheeallng
mem%tyqtty anC%QEQFBéfgsﬁr?@xl g pepbers forimiehakiseal sror

are capa roviding a reliable sealing
maté$$é@ﬂjé@eﬁoﬁﬁ@ﬁp?W%“Ebdﬁﬁ@ﬁ@aga??%lo%hdxtﬁéCt surface of

the 85586t aited Seahkils0ssEMies sicabersosesato qutrnoh fluld tight
nment h each. ot her, Further.nor

seaf ROVER B2 Malf SEETE AEhaG AT LI vyt DEX I,

mempentacin stefacesptedie suglegrancee rteqmsr@e:h@mtasn@t theh

oth@?ughhﬁgtﬁ%rkéuﬁﬂgnéhﬁﬂ@§§pg%ag§gem§§§i'Qgene%ﬁgﬁsthe two
are rel ativel ow as conpared to the state-of-

COU?hJen%rRarst;fstaéﬁspr@,@se%@&ﬁlaﬁSﬁg696 anbtter prefetraty
coneapotidrentslohgt hembawentdve neealpsénys dervicte areheapable of

prov1§PQ§%§V%l E?eggg%ﬁﬁ%%qgﬁggE 868@%&%§! he'@ohg?lng parts

axl a rec I on y an I nterna
andptlessaferciphetheep hieg ﬁratmb@éﬁea% agnevgair geltt Ré alignment

w1tﬁe§£@ﬁndﬁﬂérwab@r§§@iméﬁk 3% yTBEDERy Ost aTids: 1T Bohhgct

xi al Cjrectlon of the body ?galnst t he
surfaces and corresponding conlca ontact 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 fluld 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 nenber when the nmal e
coupling part is connected to the female coupling
part with the sealing elenent clanped between the
femal e seal i ng nenber of the male coupling part and
the fenal e seal ing nenber 0'5 the femal e coupling
part, theregi i ncreasi ng the sealing contact

Parpraxb e BERRRBNStHE NG ESPEEEi Ve it & WedFi AgURBHbRPaTT/

t he 2616k tlhﬁr‘é@rsﬁ ag§ pond mﬁlef@alc@ntgealpmgm@b@étween the
Accord to anfther referred, enbodi nent

oSt U8 eCaupt 1 W oY oo ekt it Sr RGN ALe RS

seatonpriegdea .first |nterned|ate nenber and an adj acent
second internedi ate nenber, the seating elenent
bei ng secured to the male coupllng par t 10 neans

Accofdigg drraphPhge remiere Had fgPadparit ﬁé‘%é?lh\?eélnf’ﬁmfh‘ée
cou§pﬂ99e debzqtc\eeeﬂhé hﬁqﬁéﬁr@dllam%ewﬁmﬁ e:dmrm@e andi tde

ot eré‘}ﬁtlnter E%p rebﬂ e eallnge nember
1 %ﬁ geg t%8" tive ol (%6up |ng part fn a st
thessm@hemaﬁdeeéﬁtcb@nuywanweed 15 Wrotkdre prebéinedoart by

mear 'é“%%kaQE1£@€méﬂB@¥“ﬂd@%n@0yp%éfglﬂé%@l%%d'§n the space
characterized i1 n: - ast one referably

betigrith Ofe, 16F Tt he" Ml atd feRare a%&m G part sliermediate

memwlovm&@bw,thh@ yed Migyg WhicehneonPprdesesedl to the male

Coud%lp a%&\ bl.e val%g bod eqfl grlqginenber acting on
e vay iﬁ %od§fﬁfﬁe Val-ve Bod§ being “di spl aceabl e
agai nst the action of the spring nenber froma first

Ano%ﬁgﬁ(?ﬂ@%erk@dm@ﬁﬂgﬁfﬂgiﬁv%&V%héSlﬁ%éﬁ%%xe apdopreyeMSice is
flul IOM/through the flow channel of the coupling

charpgerizgdai8econd position, in which the valve is
- tk@paerhtan@aaltl oms, ;ﬁﬁaﬂsiaﬁdl@waahnougdw tdte thleowachamnelfemale

coup?]h nqcéjar%upl I gg c?s cgéd 5 alv atwha_Ltchl %%%%f?ggs Og

'S pr OV actu
dlspﬁemy@rblfeowaéw@pb@@y rd e svan% rb@@:gﬁrf eemisdi dnfirstvalve

bodfosdﬂé Qa1te @@w secendiiReshtEop d raa%\cﬂn@tteweb@é@i@ of the

the second m seal’l ng nenber r.oug
SPT Wity dgarent © erlhatfrfe“fteﬁgﬂsétl%al Phd%-?\?ﬁ“b Eheofa i is closed
andfgﬂﬁﬁaﬁt@omphungfxmwtthﬁamghethbyfldﬁn&ﬁdnmmlcbannbé ofupling

pargPQx{§§%%%EhMe 8 qﬁvﬁpg %a&kltﬁ tﬂyt §|E¥en Tmigllows
opened, so as to a or an I nterna |OM/O flul
fluithridwgh thievebuphs g ewheenehheh e coell 1pet heeny and

- thde atf erake 5@@&5@9:}@@@%1@5 therfenal @reoupbéingith an
scr Bk R0 the pesor il seall 16 MUB, OLokens cirse
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 1is 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



10

15

20

25

30

35

35 femal e coupling part and the mal e coupling part
are nmutually displaced into contact with each other
during an interconnection of the two coupling parts.
Li kewi se, the flow channel of the respective
coupling part i.s automaticélly closed when said sea
6 iIs broken as the female coupling part and. the
is etlercapltiagtparte ewrelruuably dispigcedleutowpling part

areQQﬂﬁQQHym@EE 188&h ottherr duhtAg: avidi seeRNeehONIOfing a
the two couEJ0 ggngarts Accordlng to anot her

s rdierred 8 it GPPCHEYI Rventive  coupling

devi ce? the actuation nmenber is displaceably arranged

Accighlg IQBSFQQ% §¥%f%ﬂ% dtgﬁg§§ éﬁ@cﬁ#%ﬂ@ngn§§h@§Véo

able 0 displacin val ve bod e mal e
couggloup! ﬁ@glgavtt%@, anta@ fRELYAl e dd@@%ia@ffa%é arranged in

the fﬁmgér%aqoséekb ngr ?@{[é sferaQHb§atbﬂeIf1éﬂétS]Eso]-QspE§| bE 0@a;§e£b1e of
sai d sec Si t.i ate ef ore the_secon

A St & "G dl |n§gﬁ% Cgbfg¥ﬁg s%%# if%ﬁ enent et %?dﬁ%% as

the itloe engagefiente widntalicheofipimahe sedl ifmgmmepber fofst

p051@FIL§QP'§18°QQ£%&9ﬁxﬂﬂkﬁonkﬁ$ﬁ£@&a6§¥yjb%§b¥§ p@@'§§bond

oth ‘actuate manner by one and
mal%asrfealaagua@m@ﬁrn%ﬁbfére SleFCO@t hePrtv it Age8IAas Wéw

radvant ageeds featiw %%a@ﬁnlghﬁem&@mdm@h@ gaRrale attlipling
e coy pllggFgeV|ce ccordlng%to the

par?hJEﬁﬁ AYppea C¥V8ﬁ1? POt Gt 5%8§scr|pt|oﬁde
manmmdkhh@ned&pénﬂ@@tsmﬁa@nsna2®oBRMEﬁ%DESCRlPTION OF
THE DRAW NGS Wth reference to the appended draw ngs,

a specific description of preferred enbodi nents of
Furghes jasventreas cit atf ds 26x aAPpresaIsla dwe tHEFBWS E 2579 n

seaIiH%;d{@MMeﬁ@SaE@gthé ddhpalﬂgraéegééV&tdﬂﬂ%ﬂn@fta the present
Lenent ac ordln%EE t he |n enti.on; ﬁ%gkhe

lnv?ﬁ%ﬂﬁﬂm§lﬁlh3p§%ﬁ?l g el e ent L a2 ot Ui ﬁﬁcgépﬁlon
dep¢morryitt wdienak . secti on;

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;

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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Fig. 3 is a schematical illustration or a first
enbodi nrent of a 35 coupling device according to the
invention as seen in a longitudinal section and with
the mal e coupling part disconnected fromthe fenal e
coupling part; 7 4 is a schématical illustration of
t he coupling device of Fig. 3 as seenin a

Fig| dngi t6dR nafhgestiicen. lé%dsﬁf%?ﬂQWNQf rafecediptihgevice of

part copgnegt g 411 he faemaﬂl@ﬁc\mpialng;ecpam achﬂ qm,t& the
shows a art q{ t he c%ugllng d<%a f FI% I in
| ar gePe18car & Fig P i "R schematd ¢af Us ralgm g

of a second enbodi nent of 10 a coupling device
according to the invention as seen in a |ongitudina
section and with the mal e coupling part dlsconnected

Fig f ffom thevs epalb® e sUpltitigCpart i nFidgVi7ei §taF 4 in larger
schematkcal illustration of the coupling deV|ce of
15 Fig, 6 as seen in a longitudinal section and with
the male coupling part connected to the female

Fig.cdupl iinga pandnatRiqpl 8lshewsatigardf of sehendotiptddigient of
devi cg qugigmgQﬁ%ﬂfk 9@5r%ggg§§9k%e’lﬁbgnt§m§n%W%een in

the sealin lement included in the coupling devi
of Fi gslioBdbtpdingl swgittadi waf wect itoH; méhﬁ CPF gl part

10 shewscbheeseal im@rekerentni neladed ing phet coupl i ng
device of Figs. 6-8 in a |ongitudinal ,section.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS OF THE
Fig.l NVENTEON s#haesliasg ellénentra@ipractortdiengotpl ithe device of

present 4 i nyention.d s 39 HE£§§Eﬁ@§ﬁﬁi|s%thgn indTwE%h the

seal i ng elenent conprises a hollow, tube--sh
body 2618f Creraing ¢ ot éPP%ﬁPCt?ﬁl StbrRb Y SCot? og?%lmg
resisant;netallic material. A first nale seal i ng
menber Ziais forned at a first end of the body 26,
Said first male sealing nenber Zia has an externa
Fig spher istalisconpaict surthaceorBhidesiqried 35 Fov- natihgarger
with a.gerresponding internal conical contact surface
of a first female sealing nenber so as to forma
fluid-tight seal between the first male sealing
Figmenbershand the fdéaising emahent 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 1s
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 1is
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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8 sealing nenber when heir contact surfaces are
pressed agai nst each other. A second nal e sealing
menber rib is former at a second end o the body 26
opposite said. first end. Said second nmale sealing
menber 21b has an external Spherical contact surface
5 23b designe'a for mating with a correspondi ng

seaj prerralocconnenl thebht Htt sl PREES 015 @ SedBRdSFenayei NSt

eac%e@thhé"lg @@Q@bn@%@ﬁef&aé‘l@h@ Aembé i o i @;tfoﬁﬁaﬁ at a
et we seco e seal er .and t
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21b surrounds said internal
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sph@fféﬁfaﬁﬁﬁa%9a§%§ka¥%tjba,e@@B gthefe fg%ﬁédtg§grﬁ£§9 sealing

1 9, provided with 't
memp ff e@%d@étbesﬁ’éﬁﬁ*é?%s 25 d 1PABT PRt n‘%%lr § r?%eFPESC%taCt
surthe=baoths 26 3betveens the f eshland n25secondreateably
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Therﬁ§f5x§ééﬂ§nbn5@ﬁﬂggéa@fé'n%q@eérg4ﬁre§%¥bﬁﬁ§ coaxial with
conpressi bl é_so he capable to store elastic

eac%n%@ﬁvfwﬁénlﬁﬁ@356ﬂ9@%6uéé1ﬁs Subj ected to axia
conpression and consists of a ring-- shaped

Theof%alg pangse ar,med | gae the Rgﬁyilﬁ@%mgﬁigé&%n%%em 24a,

aroun e Cceffre axis e respective
24&Hfﬁ%®%¢ah@e8@@ﬁ§ﬁtwﬁé§“h1§h§beﬁ6ah@tW§§Pa¢W¢ first and

se 04 rigi 8gstah dnigh e dubut 86, wal b . ofhkhe nbedyn26.at e

me%%%%é?%%gffgiglv rOt%%%éggﬁ%ggapa%ébtbzether with the

first and second male sealing members 21la, 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 i1llustrated in Figs. 1 and 2, the respective

protuberance is formed by two wall parts 27a, 27b of the
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inrelation to the centre axis CA of the body 26. In
the enbodinent illustrated in Figs. 1 and 2, the
respective protuberance is forned by two wall parts
27a, 27b of the 9 body 26 inclining towards each
other so as to neet at a cPest 28 extending in a
circle around the centre axis CA of the body 26.
bodgadh orielofn 54y dt Wap Fdpares2paher7-5th, as esseREPal Py @
cre%t&elzﬁh@p&@{d@«@ruﬂcatﬁ%r@qrée ar\é}'u}ﬁié Ahe &%\@Trﬁab@ls Ch
alin are r eac
of 5PRer %??%lﬁqﬁr8§sﬁﬁd‘# §§ EFF%@ mg7mblp7b has
essp&ﬁb&ll&?&gh@?ﬂhapé thear éspectates protebefaacetel fcwo
malgesga &ﬁ%x%%m5%§$tk§ﬁl l%oﬂﬁ%gif%géb@tbg%akast@%ch

axi al rection o 26, The I nternedi ate
othggntyertd: 24ace Dbl W PFeﬁﬁaélgléoéé%e 1 i atéenpressPERtS

27a§przl7m>g ofotené \A@e@@@@@@% pRloatuherancesy 24a, bdd4hieblaced

el enent a epar.a b t t
e LaghiIc b T s At P e8h T Cendl (S 1 Lt naF ArG . onC of
thenbm&ySNQAaMuaﬁmshombdihawem&mﬁﬂﬂs 124 ckhélsswihilnthus
actegq%}y o A Qfohnggﬁ»m%gl at:g, JTenpersq M 24ac 24b

anlca stiffness so as to allow for
prOW@e&ﬂ%eSco%ﬂﬁes%%ng and CexFansitohs t et ebf 278t | |

sep&&lameai rbwgargaizet@i:zhr@mw@blt@ stnesses andr def beethonsed

i nt er medi at e, nenbe , re .of I
nalafl o BVEA oF BBl §CRBEF G T o<l L AN hat AFFFg® 3Ll
thigherssalthiandemregR0t pr efiercabiinge figrireedne ¢ii ohe pﬁ@@@rs

24awﬁbﬁk;qﬁm!%ﬁ%s?fe&hﬁegggxlc%q sHher 4t e nab ﬁgrgozgllow

he sealing el enent 20 extends through
for ﬁth@r e Bt & THRNDRF 81284, 2P4b. GWS%%%r%ﬁFEPé still
ma mermemq@ﬂeaa f@4b1 aveapnef el‘t&bzlsyse&oae)ﬂcm dafthctthes. The

lntﬁgmf 1.%F%Q%em$nber 21a re o l% é&f?E?dmggeE gﬂ

af ed e ‘he” sea
predleemnty 20 1180 Pt OVi dealswam trfmalrﬂtlecr rmlt%reaﬁren‘é@ﬁs are

preéfad 24P Afrdde aboygei pdicat ed cf YREs bttt he the body

i nventi've sealing elenent could also be provide
26 -t ol iah P Wb saéhOotntermsficat e fre %?%nFOEQESXtendS
thrbRg$erdres imtethedbedy 26nbetrweent 4,he2 4 rsthand

1nt%%%,%%QQ%(%éﬁ%%£QQZE§nb§%% a%%gpégq%rably 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;, Pp of the male sealing

member where the male sealing member is designed to engage with
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The respective internedi ate nmenber 24a, 24b has an

internal 35 cross-sectional area at its w dest part

which is larger than the external. cross-sectiona

area of the respective male sealing nmenber 2la, 21b

as seen at the point Pa, Pt!0of the male sealing
~ nmenber where the nale sealing nenber is designed to
the oAgaERSAIH N0 Felhee coitd edsoAGIMRE . f elrlx%w@%eégren@especme
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In EHg iil%?%ﬂgyégdeﬁﬂﬁﬁ¥ﬁéﬁyn'od%n94§4§foghéiy%ter?edlgte

I nterne nmbers, the right one in Fig,
menBaEs art e tiéthal OBF alet®hd - da2af Pt s"aF dEStEparPAhnTERTe T
d, &8 §M£Hh@kﬁkhgﬁrthﬁhﬁxia&n@hadﬂaﬂﬁtﬁﬁn te ektthpal diameter

di b .
% Tha ludli i ol ERERC DS ST HEenddn 1o e PeEah b2t

between femal e sealing nenbers of for instance two

The09§£diﬂ53é%%%%%tsgoa§s fh@gdd@y t%abg pardsy tReheen female
connected to each other in a fluid-tight manner,

seapipy WENfGIe o8| 68E| ¥ R bEd BERGw W 17 61 GPeRgeto allow
sa1ﬁ0p£f©§fx>3@8c28néciéd§k>%mb@dbﬂﬁﬁf of a Qaupkithght manner,

as %f¥ 9$r§F%%F%5glngg<%§&gs r%%% W WP%?Q%%%%QB%@ to Flgs

second
3-8a coupling device 1 accordlng to t he present
invention is illustrated in Figs. 5-8. The respective

coupllng 25 devi ce rises a nmale cou part 10
A AR LHERITEDE oaﬁl?ﬁﬁgﬁﬁéﬁﬁ'§§Vl?ﬁe ﬁHVg>6§%ﬁlFﬁgt%e
prepant ﬂrOJarﬁlmnmectabLhﬁﬁatetdwenf empbe 3-coupld agspaptd

emb'b3 n}(ér?t ao %alc ﬂ l%!l Olo Eg§ 4 é)et Gr 98 ent
gL PR e

ve Mﬂt enc I xed

inveptite mlléluééQBF?%glfpéfjtgle6 ?heTJ@%alrersn@calérﬁeﬁtwrzbmg

devhée@&ﬂﬁﬁﬁ%@@tEYmQE@Vééﬁﬁiﬁﬂ% wiath aofiksta f@lage coupling
part §$|r¥%e ﬂﬂ%%rc%%glgﬁg pggg‘ % ?gdcggggg¥gbf%n%o 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 element 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 2la, 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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second seal i ng nenber 21b at a second end thereof.

The sealing elenent 20 has an internal bore 22

extendi ng through the sealing elenent and its

sealing menbers 2l1a, 21b. The mal e coupling part

.0 conprises a female sealling menber 11, which

seallngly 35 engaged or sealingly engageable with the
elerﬁef:rrtstzonaﬂéesééb@n%ﬂ anfshber 2214 o@O%e%@m FRg & ehett
elertht and l%h?rgﬁﬂ@é@ LoupltkBg i npaFte SQ tCOMRRbSES Bla, 24b of
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coun T FRare S0o Srcr GLati Fe EVEP gy He S Cr Erel B Detmeen
the sesddeng imenbeis 4d3lida mameer nptaaldlyp pressed towergdsonding
fem§ﬂ§ﬁx§h,%6 ggﬁbgg jpe:ﬁpnnectlon of the coupling

parts 10, 30 in order to formfluid-tight seals
between the respective male sealing nenber 2la, 21b
The &ﬁd:stthﬁiaQ@r geéporﬁ@limbeﬁ 2flemaf etkseeaﬂejallgn@‘léﬁbefﬁerlﬂ has an
The first.mal e sealin nPga the S cﬁ&ﬂgof

eXteﬁnal ﬁphﬁascal COn'{ier aPr B erlcalf%%%tagf sur ace
met 238 ¢ geseFigs. d&s kB Eogf maﬁewlmt@ malcerirappronding

1ntQ§§ﬂQQ%Q1EQE BLi NG Wit ageCOBT €8 panding .20 é@éfﬁﬁﬁ“member
conical contact_ surface 13 of the fenale s

L Qfermoer it 6Pu?¥&PQHﬂ@¥t069pF?n@Sﬁé?ﬂkTﬁl§o%g§l?ot¥?ﬂqnseal
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cor{ b i bEt fa N # Hed ThEof Hor Lt mdare pf opere? Lo
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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 their contact surfaces are pressed against
each other. Said conical contact surface 33 is of metallic

material.
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pressure | oads. 30 The second nmal e seal i ng nenber
211D of the sealing elenent 20 has an externa
spherical contact surface 23b (see Figs. o and 8) of
metallic material designed for mating with a
correspondi ng i nternal coni&al contact surface 33 of
the female scaling nenber 31 o;' the female coupling
part 30 so as to forma fluid-sigh 35 seal between

Tt 1@%@@%@@@%@ %ﬁeﬂq&d}&tah@n@affgé@s argl tzltxias peppl 8 should
sealin er en ei r cont act, sur.faces
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met§} i mateirght - co. tact between said contact
surfaces The resnective contact s surface 13, 23a,

33 i uitably sion resi st.a
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havéenahenEﬂmpﬂlﬁgowaﬂuﬁﬁﬁﬂea@h 3hav%h@nﬂﬂnt@hﬁaheir&w 32 of

el 112, cgg % gé&wl(@ha@@e!ex@équszchqfougﬂiotﬁge

res ective cou ext ends_t hrough the
ass@%s@“@datf@@aﬂénﬁr@lﬂs%lm%eﬁe%er3111 Thpy Elpie chppRel 12 of

the Qﬁ@m@ou]gﬁ:&? phhe vl e:rpeo&pbwnghmrél ard otthent | oavmale
channel t he fenale 30 ar

C g r
coug B 1t GOLE T RO U baRmiR AT B WA CpRga Lon with
theimermall bore 22 of thre S@@éhnggeé&tr&rEtntZOZGthhehh@ Heale

couﬁﬁﬁ %QHQPQBl Qgcéﬁ%$15%&|t% @9@”?§$$¥Etd%u%h§n%eﬂ§$@ 30.

coupl i'ng part en the respective pair o
seal ing nenbers 11, 2la and 31, 21b are pressed
Whe@g@réﬁsjes@@@lﬁleé h@alﬁmfassetao ihormmabseall lhetweeanthel, 21b

2 21b and th corr n
R I
mald2se82ing femberi dter cﬁrm@mde@hevrzfariter@qwl@@néﬁm@b@ esealing

nemi92r Of1 the seal ing) &) et 39 as, t o aliowran 1n't@t:@d5r&@écted

f|OMIOf f1'ui d th ough the couplln arts 10, 30. The
viafllsy PHSLage ﬁe%jg t%séeﬁrbwg c sza%*zo ahgon an

intéheal i fiter ndal fb@t@ thQmMQIH t@@nsemgu]em@ )pa*l&sséaL ealo The
flowggafgé he %%ragaf y Sf%wt he. 562 njb§ for dapst

ectlve seal Ing ne he coup |ng
intparals Boe 30 arél@@sawe@ﬁdédb@ose%%e%éﬁ@ébréa to a

surf&sReGidvef kHEds&ard Yid1eheeoRdbivten Shd@Srds@ective 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



10

15

20

25

30

35

allow for an interconnection of these conduits. 30 At

| east one of the coupling parts 1.0, 30 is

di spl aceable in the axial direction towards and away

fromthe opposite coupling part 30, 10 so as to make

possi bl e the assenbling and!di sassenbling of the

coupl ing device, Wen the coupling device is to be
couglssenticets mEhede auplaneg 1pAPESD L0 BG idtePhat Tatlys [t is

rea Ui SP aced touwards,each 3%iethes sOsas@1est abl ti1sh opposite
the required sealing contact pressure between the

Ofd?%spectlve mal e seal i ng nenber and the correspondi ng
femal e sealing nenber. The coupling parts are then

. _secured t.i.0 t | ac|
Flg%n g%c&%uﬁér%#g'%Myf%%pgggqvgng FPliHE %eg LeR! aC| NG the
@bcmmar§ﬁeé|0by3%u@ﬁrrsmgteaibll@ reagigrent wig ?ééb.%@b@f

OW1r‘i<§‘3cto tthe %%95' Py deviea 1iisqdhsassedrblied oita, sheb, 31, the
posite order, % ﬁ&%v g Iustratelthe £

1ll¥%ﬁﬁﬁ£ﬁq VEUBOURY | Y |05@%kt OYRE T c IS RG PaFTs T

1ntéiboéﬂbdﬂﬁmqnged tou@lirgnmpent swildh gacthast hee, so@avimgy out

of ?#ﬁégﬁﬁﬁ %?%hog Lhe, éﬁgyl ng nenbers 11, 2la, 21b, 31,
us

rat ed coupling device 1 may, however, also
be used for interconnecting two coupling parts 10,

1n 3 thdoAhensomenhalic oitteq 18 of gal | grorents witb. eaeh, the
other. In the enmbodi nent f|IIus r at ed
Bifst i

COU%&&PQHQﬁ¥lC§ 1fh es é ag ?E%Pq?eélia 930 %g?nectlng

isdesigne
bodié&elcdnnemblmgléwmmqﬁnmenpamg 1pothes Dary, O%h@ fats one

2 o%o%%kiqgwgé Elég J§Q§sp§%ﬁc f e f'éé&k?%%n%%lgugé a

connectlng 9 could constltg
Welhk¢$heéﬂﬂﬁﬁﬁ@écb@¢deﬁyit@ﬁdfﬁﬁé ® eTRHR L CGUpPT hg éaﬁ?rms

par@oof of ré‘iaco@@r tnef 3 arseconrd coneedt ofig S@dcdecsonlweﬁ:t:h ng.q.

di es,, . t
cou AT P | CRLPEN 0 S BaBatl ot S Ho T SSaE T ve
embCOLIp i g maetré@pe@@n&owpnméeggapaottUbe1§h§9@§rlses a

tubgoyﬁéégb s%g QrQHQh‘@Myd%@htQﬁlé$OWHé”§¥$%ebh&3me§212 32
coup part extends.” The respective hog %@ is
bo

of 4hg, capliigg §ééEr%%F?Qﬂﬁ:h§h§s§8§P§?E%V?: ¢t'¥n
sec@xe@'UPHQEE@@@le@Wedbﬁkﬁgxkhh@aﬁedylmtOLitwefheably by

respective, hous ng f ciheany
be i %%%éﬁlpﬁPgad des|jﬁ§ echs eﬁ@@%%ﬁfggy'@% 1t
prefatarnalpidwicad ofth e assoeiratedhcometasingehody pit into

an ?ntéfhgf“%hf%ggogkngﬁg ddddstratedohRedti U85 0309, 2t he. In the
emboggﬁa%:%%%ugggagggbfn 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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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 enbodi ment
illustrated in Figs. 6-8, the female 30 sealing
menber 11, 31 of the respec€4ve coupling part 10, 30
i's |ntegrated in the associ ated connecting bod
nenliyd 34e thBescshaped Esitng 165 360 he F@@p%%%?ve
oouﬁl&ﬂ&|§%}tpaotby3m@@%£<M§%£Mé€@lhfm§lm%mmﬁ%oeoahedlng a part

connectin w.th it dl
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second I nt er medi nmber 24b The

ret%ealmqqgsl@e@ﬁeﬁbaem Sigecdredctarthe halhé T8oGpF Pyt
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formed as a_ retaining gt
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e D g b Saap it e FRgLing
memh@ftlﬂihf‘Wh@laa$elt®upllng part and the second lntermedlate

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 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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25 allowng the first internediate nmenber 24a to
expand in the axial direction of the sealing el enent
20 towards the fermal e sealing nenber 11 of the male
coupling part and the second internedi ate menber 24b
to expand in the opposite dixection. 30 The sealing
el ement 20 may be fixed in position in relation to
than Hehef jerderval vel Peateriobi AL stich £ Gmher tERAE 1 He member
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preferably such that the above- |nd|cated retalnlng
sl eeve 4C may be arranged around the fi
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wit®f tihesdadyig261 byen zmtoa@mgbdfbutxdeepf essurfembhe $dmeling
mem]é%lae]]r nalf Eé%nbrél? Soouap Lo ur Qc@ {hees gntalalée F@iﬁng menmber
31 df riget |ﬁmadfe t:hepbmj@ mtlstégaﬁlﬁztm%a@wﬂeéb@nﬁ%@ng

coni?@@&ﬁx%%%lbngeﬂﬁggeﬁﬁ%;me%%eﬁﬁﬁﬂetﬁ&ielﬁ@aﬁlﬁguﬁémﬁék 21a,

part 10 is connected to the fenmale couplin 3
21b 4 ad e CSEAPPRY et ETft"e26 GPanped b e pal- b order
to éﬁwﬁﬂéaﬁﬂmﬂ emganaamﬁaﬁgilt@k thesaleccogplibhg panper 24a

hasagg % ern ?o?%aééigﬁdﬂﬁqb%Eeasgt tg'%%&a%%abgrt, i.e. at

ereby i1 ncreasing the sealing
ltsc@mﬁ%ﬁ12&3r@§$9he1%ei®%ﬁﬁ¥ ﬁﬁénré@%e%%?@ﬁ?%%apéo§éaF??EfOnal

aregf%bearhélfa,rst2ﬂ1Q1@n§eélmelgc%fa@gpomﬁa rws fenrml atseatimgint Pa
er to ensure

ot (Rt Iy, SERLORS PErE T BREDI BtD. phfieP®ia®e21in0

member is designed to engage with the female seallnq 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 Pp 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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has an internal cross-sectional area at its w dest
part, i.e, at its crest 28, which is larger than the
external cross-sectional 25 area of the first male
seal ing nenber 2la as seen at the point Pa of the
first male sealing menber wHere the first male

sealin nmenber is designed to_engage with the
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eond [, S EOURLLIO, B oo P,y nd,f e  one nase
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e T T oy e e ol e c Pho varve
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alleyigyg ﬁhﬁlguﬁﬁ P oW %a%ﬁ“él %T%Q ‘of" fhe coup c’ilbhngmm
52 gardndiTie timbegh coupliary [part 24011 s prowiedednwf i b gh or
viavaJ{é\f/Lagg L}JQ%E %%Hbﬁrle 50, £ orn A f s%r%@jzé%f‘gzﬁeh%oE@S9§C£rhc‘i/eche

) 4, 34 fromsaid first p03|t|ont?sal
inngpdtid FosichEohR | MiREdi &8y 2Befbr 81t e Wddond  hatle 2°
il1seatdng menbey. 24b dise broaught oh nt@nengageresp luntédh the

res%%?‘t[lvseg%!}ﬁfss gc'i;'z ng, nesnbs:l.mpjl'y byt&?s}{i%raali% ERHQL(&len 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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actuation nenber 50 conprises an el ongated body 51
extending 20 through the internal bore 22 of the
sealing element 20, while allowing fluid to pass
through the body 51 via an, internal bore 52
extendi ng through the body B1, as illustrated in Fi g.

8, or _ via areas between the external surface. of e
bRy S | B AP bt -t R nan Bote 2 the
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thevﬁﬁ%méﬂﬁ¥@fsééﬁr @ AN LdspettIVe erdostdeReld, 38
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odi ment il lu ted.in Fi e _boor
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%wtepzl télpet"ﬁéa%qié“%ﬁa‘l 1@@ par tT1% outgags lodbkocted end
of #myvahkledegethenbadledddl sevakyel bodya ilsnreheived in a

illu trated enbodi nent s, r ec e val
cavyay géf ati gggaf%ﬁ?l Eggélsggn %(fﬁe 9 ggfggga valve
bodgedd i rl ywabut thgaq:cnmlﬂazq Perseat01730 :@rearnpéﬁgéammpved

1nt$rg%ﬁ¥¥5% NG L6230 @@m&hetﬁésgﬁk@feﬁmﬁp%ﬁblBg parthe body
as illustrated in

) S.
51 GOyl AC 34 U BPLET aaiat PTG SEHTSErS BYOGRERn Part
34atde iﬁHImalveoboﬁhe3aS§KKHn@badaspth@gowuwﬂnaiylﬁlreGEﬁd end

coeLENLF ISEIEC R (LG, WL ott ectetsy
cou@m@q de wf agatobe- @mmw@n@ér the, swnme@ﬁers% 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 Z24a,

24b of the above-indicated type, but the inventive coupling
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fixedly secured in the housing 16, 36 of the

associ ated coupling part 10, 30 so as to be

i mmovable in relation to .said housing. The

respective val ve body 14, 34 is slidingly nmounted on

the associated tube- shaped lvenber 19, 39. The

outwardly directed end 20 of .the { egep ded. with more
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claims.
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. A shatireacheopetofcsaidiintter gediat & nEH

of 1035 bar (15 ksi) or higher, and environnental
tenperatures of 130C or higher. The inventive
coupling device is hence 15 particularly suitable for
use in well head connector anpd tubing hanger
applications as well as Xnag}tree applications.
Furthernore, the inventive coupling device is very

CLAfSYorable for use in nultibore appl i cations, such as

ROV nade-up multicoupler termnations. It should,

0 V r’ e € n 8 oy a
R e R e o o
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Qﬁ% acterjzed i. - that a second nal e sealing
21b i's forned at a 5 second end of the ody
(Z‘Bf}afom%ﬁ%téf@é%db@?ﬁ st2%8ngxtenfhat e A5E ]P%gy 26)
bRl erimedirate Heﬁber;szx&éta;enaf&b)g aneodqr meek finssesndssecond
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gﬁ%)fL&Qﬂ%b@%Ss@Blﬁn@ﬁﬂﬁﬁhﬁfQQ@Q ) f oL gredh idktteh@abogyherical

and
tontact surface (23a) 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 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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extendi ng around the centre axis (CA) of the body

(26) 20 2, A sealing elenent according to claiml,

characterized in that the first nmale sealing nmenber

(21a) has an external spher@cal contact surface

(23a) dﬁsigned for nating\%trla correspondlng

internal conic sur f sealin
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ng I nterna ica ont act surface of ,
Q‘b@mb@esea@@wgl ferei hsof 1 Bst e feoBRPAL P UTHIRYS gﬂ%tla 1s

c%%@;'la@ew@k@ntﬁéﬁ%e%%%@n@lawl & sieald RgmoEENMDETL Anchd hiish the
femal e seal i ng nenber mheg%thelr contact surfaces

igrerpresakd Wkiatst (é4eéh ofhkr. 35 2d) A sealing

el enent according to any of clains 1-3,

haasharLestldn JhatdLhs Lesperliare pinbuber ance

IS Totationa % tricin. relation to
dreaceatieedxis (eA) thef ip %ﬁ%ﬁﬂﬁ@tﬁzéfmge%§sg@#pn§4b form

Llemntaesording Jerany Rftkl@idEiks4, and second male
characteri zed in thatﬁkhe first male sealing nenber

er1a) i Lempeki w1 tH°t he second mal e seal i ng nenber
(21b) and with the i nternmedi ate nenbers (24a, 24b).

,Z%%gallnﬁsg§é %ﬁn C%Qr%%fgﬁigléﬁﬁsoi @|a|”5

charac erlze at t i nt er medi ate menb
Ct%4E¥e@o¥ant1“a3tcéﬁtel REBRLCHArt 6GETRESIF T (242,

j&Jsﬁsaggp§§§Q@ﬁ93H?k%e §§gblnguﬁﬁﬁh©h8?€2ﬂﬁe 124d1) ( 25 by
. sea nment accordi 1 0,
Char4GLOFT 2ol 1 FETEE (E o™ PebRoctl Ve it By hod] &
nenber (24a, 24b) is expandable in the axial

e%ﬁgh e?gm% eggg%dggg)tgyangnxﬂQﬁ%ﬁﬁ%'1th|d

essur I'n the internal "bore
@haracterLZQd in that a first one 4a) of said intermediate

members has an external diameter (da) at its widest part which
is smaller than the external diameter (dp) 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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10.

11,

20 8. A sealing elenment according to any of clains
characterized in that a first one (24a) of said

internedi ate nenbers has an external dianmeter (da)

at its widest part which is smaller than the

external diameter (db) of aZkecond one 25 (24b) of

said internmediate nenbers at its wi dest part, 9e V
BYUPHiSnd 2dévi ¢&P° tariprisivgrac ﬁﬁ%@%oﬁ?plalsnﬁopg?tc?ﬁ%gle to
ansk- @ cifzemakeecoup) imgrpant (30, (Thariactsebijzeded nto -axial
that the male coupling part (10) is connectable to

tHE 'S0 F'EMal e coupl i ng part (30) via a sealing
el @mentar( 20f erwhl dhpies (2R xedteods el éb@pb@@f@

pard Q&Q%n@@dePQP(i§e§w§eEH@§q §M§Q§Q1Q@nyﬂg§ﬁ &Ed second

nmetallic material, flrst mal e é 3
%%ggqadflﬁédm%b%f?l rst2 endPof 2Rhe Wh( Erz‘g)e éﬁ‘a rjediate
sepend malie,seabj ng menber (21b) be| ng fornmed at a
sg&gnd 35 end of the bod C%laqc%pg\%h%grgan%l;l rzsq%zl

a,

4, ©2¢ nate att 1°eash l?vvo i Nt erme
Als) sapeof or metbtubereere eSoimed e BHogyLp2B) (Het v@é)éln

e%%nmatam@%%n@em@ aseal mg g@ﬂ*@g@%&@a%
21b), each one of said inter msdl

24BF by g CGESIBBeP 85 abl " (56 S5PablETHC Saling
&h@ke &haﬁllﬂhﬁﬂﬁhgys%hemn@hﬁ dady;e(26)y bsakubjlect ed

t o _ax t 2
SR SRR D, bREL AL PoL S S22 e
He22)ingxteadémy tHoughnthe first and second nale
seali-ngnaeabers Q%%%llgéb@afﬁuﬂédWrQ%QEIEBQS a female

| t di at
S PR ER Rt LT B ok ot s L sy PRGNS df Y the

fyohdberaace:4 nrmpeteinbet he2 body { 26 ardlidg element (20).
extending around the centre axis (CA) of the body

(26); - that the male coupling art él 0) conprises a

f b e sieal ideg i creaderr{iID) toWﬁ ehmi & sémnasgeyized in that
t@ﬁgﬁg%gtoﬁa§@a&kﬂ9hﬁ'm@ﬁgége@hh@ Walsh abhextérsdl malerical
sealin

th I t
S ets Sufﬁ%?eté?éaf eﬁiﬁrség@gﬁp a%g’lnt% ?é gl] cg(fr%rl)rliesgondmg
intfeemallecosead i ngpriventesuf 8dgs WI"H clfi sheedémaigt ysealing
ﬁ%%%@%eQQH? M@tghélﬁale 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) 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

140

15

16

e HAFECTEPT 288 C30RIHEHAP

second nal e seal i ng nenber (21h) of the sealing
el ement (20) 10. A coupling device according to claim
9, characterized in that 20 the first male sealing
menber (2la) has an external. spherical contact
surface (23a) designed for %%ting with a
correspondi n |ntern coni cal contact su e (13)
AR SLFL I ECAl I e W e i
at&m&dtﬁﬁlﬁaﬁtliﬁﬂkﬁs@h&SKESpéOtnmaEnkkubdihhght(3@a|24b)
bet \ th | e seal a
ST onl & bha HD rerpar (115 Whr thoir Ssontacte
@@ﬁﬂﬁté@daré2©tessed agai nst each other, said conica
contact surface (13) being of netallic naterial 11.
A coupl.ing device accordln? to claim9.or
Re®Recond rale egging

dfembere2ib) hastlant externakt G@h@ﬁ%ﬁﬂhngombabér (2la) 1is

surf.age b e L r di

S rnar eant e ot Ease T, PPALD% ey RSF TRe remarat o
%ﬂ?ﬂﬁﬂ@@lﬁéﬁb@¢m¥%@3 é%ath84benale coupling part (30")
so as to forma fluid-tight seal between the second

eaI| 9, 35 menber %21b) and t gvfenab eal i ng
lP@la Wheh 14659 " Eohtadty sUr faéedSa t essed

agaisnstereaell ot herat sSaied iconicadiatcomteabersurface 24b) form
a( Scsc)ntqghggs %af@t@clocje't%e@gv?qua&he %rsjcz aﬁdCQQB&tc@gﬁale

evi ce accor any o arms 9-11, characterized
3@?&W%ﬂﬁﬁﬁeefes8%b%i¢e- rot uberance (24a, 24b) is
rotationally symmetric in relation to the centre axis

A Epdnng (5" Sy ol o 0. 1] ChaPaarer F2ed i n

eﬂaﬁanaeslﬁedsinnukezs@alkagpaenbee:ﬁﬁiaﬁedsated%mmﬁr (24a,
M sLhe peaant . hal ech%ea'x%gg efhali da2lh) cAOchYAS N26) by

ouBIeRgdest & SO Dot Byl OTeERl RETD. 137) S0 a5 to
@Itgcg aclerkzpdct ivd hatl o B%aﬂmh@rrﬁ@ﬁbeﬁ{ g 2menbers) (dayards in

B B L TP S Y oo
female sealing member 11 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 second

intermediate member (24b).
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18

19.

20.

15. A coupl i ng device according to any of clains 9-14,
characterized in that the respective internedi ate

menber (24a, 24b) is expandable in the axial
direction of the body (26) bi an internal fluid

pressure in the internal (22) so as to 20 ur ge
t he respectjve nale‘se I|n ne

L s 5T 1o TaRE AXP AT St COR BT Lo e iy (eayed in that
agai Astst hievteamees poadiagoef eivake $eal®mgxnbm@eweémlsald
gé}t ﬁp Qnetmglge%QEQ{ﬁQ?ggﬁkﬁ‘ &éo%hésﬂﬁgﬂpﬁgﬁ@dségllng

coupl ing part

seal |
aFehent ( ?(1230) clhamped bl@@v\#é‘r?qdhé%éﬁ?ﬁ?%l%@am@ﬁ%ef (24b) 1is

meRbesd 25 kb ehithgapml @1 0oupl itRg pardi@nd; tkke€ber and the
fenalg sealln nenbe %§3¢%i8f the femal e coupling
parttct ﬁ@gegg?ﬂ seal i ng cont act

pressure betmeen the re-spective male sealing nenber

eﬁzégugg%%%cﬁﬂgf%h§888£%ﬁ§fQQgkﬂglﬁe l%ﬁ%ﬁ%&%@&ized in that

coupling device accordi ng
tbeaﬁyr%ﬁ iglt&irmed9at s, neMRAactéri zBaS| 7 tHdte T Re dlameter
angrmednﬁé @lm@g‘eep&@mrdrsqf;asmé%z@i ﬂHﬁrﬁltgi%dbatérnal
er a n nt seco i ntermnme

TorBare1 o) lahde Pt ha S EATERG 6T AT daps) gt it
sedaseddx t he mal e coupling part (1 C) by neans of a

35 retaining nmenber (40) having a part (41) received

in the space. between the first internedi ate nmenber
¢22ayr bel tdey isecaraCr it erifedilat e ménberl{24bpraggerized

14 epuplimo devicCenaceéding hengkal mzﬂé kébhs aﬁeanyernal
in that the fi.rst intetnedi at

FORAT ot BN SE4P 0" Pt (40 oF SChes o1 hi'h AgEoeT than
nbﬂbext@mﬁﬂthEOEBFsE6ha©@iseak@ngf hbﬂb@lr$21§¥e sealing

ﬁﬁgﬁs,%hﬁ %SPQ@Qn'Q%e{MEQ&ﬁ_% q@gﬁeéfG%ﬁpk1%§t5male

ocat es et ween sai d e retainin
refberd difiide "he&€oh ﬁ%ﬁgﬁsé@ﬁ?n@eﬁ%ﬁ%éﬂmﬁﬁfﬁ)lTSd%Flgned
@@Utheﬁ@e d/eLVclk‘QQh@CGémﬁil@gsdallﬁﬂgammnﬂﬂr char act ehiezedl e

8%?%? flrst Igéeégggl %?Sg%gggesé@%%ﬂe&%%%eaﬁember

anete f's™wW art whi
(§4lshal11¢ferart halmeﬁrhelexr@?mﬂeqm@u?éﬂeﬁrwrﬁ)t oft st wgdest part

%ﬁ?@ﬂdlérﬂéydg%d%ﬁéﬁ peaber: {:24h) cabsktSectional area of the
second male sealing member (21b) as seen at the point (Pp) 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).
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21.

22.

23,

24

wi dest part. 19. A coupling device according to claim
17 or 18, characterized ).5 in that the first

i nternmedi ate nenber (24a) has an interna
cross-sectional area at its_w dest part which is

| arger than the external ctoss-sectional area of the

f t I i [ 21a) . t I nt
LR e Lo rher (210 B peeh gt e, pel .,
fitistt nul eeseal omg merther nke desd ghed 120 cbopéngagearts (10,
CougfIESoEﬁﬁééqufebIQ%, nb%ﬁl% %%ﬂﬁﬁu%@% gah@splaceable

g part hat the second intermediate

Trehseoody24b} h% a@ﬁqrﬁ@@ﬁangdﬁ%ﬁé@%e@u onal ares@ton the
Y svanipdest pREtva W abdys ( h@F9@4 thamd he sexhesnale against

cross sect ar ea of th I I
5y b ahe LG R HRBepor b Ch SrToe Fhest
ﬁﬁﬁnnMMthe seath nghererdier mhe¢e0$$®éﬁet@deﬁate fluid flow
ﬁ} epZeEDEY, % | gned ? ehgage. V&ofuglths %efraal &o a

of the e coupling par
%ecoand E@SAté@am I%g”@é\ﬂ é@eatf%b?%llh@ RsraRydofL £PF nehutd
9149t 30 uehat et erdwathdnet hat 21 hee el e teeupbipyi pardart ;
% %) and the female coupling part (30) have a
'ESpective flow channel (12, 32), said flom10hannels
£ 1272t32)t Bekny deei@ﬁedmt@ODelianpalﬁﬁ (10, 30) is provided
§9H¥9ﬂi%ﬂk58@1@%tﬂeég%a] %%@r@@k QPéﬁﬂié%%b Q%etbglviéaody

seal i el enen e mal e coupling part %&D
i 54 cotthedtred fal Sglt%%EF@ﬁﬁP@nceﬁpttﬂg5%%??—(Q@?l
2&@&1@3@3}1 Rgrdevi eee ad;ecdafnatl RE1EOs € BiMy 2@mber (21b) is

t d t { f .t
ghatagt etfzedy g, (hat Rt cLgastone of Lhe male-anihy) o
mhechﬂ@ﬁnpmpeeélagdWQWIaé@able vaIve body (14; 34)

and spring nenber (15; 35) acting on the valve body,
the val ve body (14; 34). being dlsplaceable agai nst
B heCsltingh J6F L ERe? SPr i Hg héfrber 2 1 151/ %ﬁf@émd in that
bbtistor peSid cenpling Wiy the, vabyearé gﬂdmaeedawdth such a
g vents fluid flew through the fl ow channel (12;

f of the coupling part, to a second position, in
whi ch the valve is open and allows fluid 10 fl ow

AhégMQﬁukp%eghgﬁ’5@@@ﬂ§uﬁﬂ%%’c@gimoiZthﬁwﬁﬁMﬁékﬂged in that

art; - that at | east one
Eﬁ@ ag&Baq%?nppgvpaEd (50) 1is dlsp acea l§x§Jg;ng%dp§££§de 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)
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wi th an actuation nenber (50) for displacing the

val ve body (14; 34) fromsaid first position to said
second position 15 i medi ately before the second nal e
seal i ng nenber (21b) is brought into engagenment wth
the fenmal e sealing nenber %ﬁ of the female

coupling part 22, A co plln devi ce acc )
QQEQQn%?PHIEHaFéc? rG S iR ghﬁ?n %ﬁflﬁﬁiﬁmgﬁ Zg P8 By’ being
cotpldeng ipapt st (10, 30) are provided with such a.

val ve, 23, A coupling device according to claim 22,
characterized in that the actuation nenber (50) is

25. 1li spirdceably vare angedr dinsi de theln 28 i nternalepored in that

26.

{@@)tl&fea‘dh%fsgﬁyﬁgsﬁé&'ﬁ%t q@@@inéo 1&5 tB@)b@oﬁé’@;afbh@s an
aC|ng t he val ve bo%X % of the

%Wf}%%gt PaFE (AD)IHE Wl T s EHR %l 66883 £3a52%¢

i diermlde coanapt img Hpatt (@30p) from said first

position to said. second position imediately before

the second mal e sealing nmenber 30 (21b |s brought

A tordnigagerehte wiadrahe o érapey s idg ClieRbel ¢31)

&gaéi&éﬁ%ﬁelﬁ(w&iﬂ NhePAtpl 30) - a2 A caypkbAgritutes a
devi ce according to any one of clains 20-23,

Rt HET £288°7 n°t'Hat e respective coupling part
(10, 30) 35 conprises a tube-shaped housing (16;
36), through which the flow channel (12; 32) of the
coupling part extends and which 1is provided with a
thread so as to allow the housing (16; 36) 25 to be
secured to an associ ated connecting body (2; 3) by
being threaded into it 25 A coupling device
according to ¢ .aim 24, characterized in. that the
thread of the respective housing (16; 36) constitutes
an. external thread designed to fit into an interna
thread of the associated connecting body (2; 3) 26.
A coupling device according to any one of clains
9-25, 10 characterized in that the coupling device
(1) constitutes a hydraulic subsea coupling. 26
ABSTRACT The invention relates to a sealing el ement
(20) conprising a
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15

t ube- shaped body (26) of netallic material and first

and second 5 male sealing menmbers (21a, 21b) forned

at a respective end of the Miy (26). At |east two

i nternedi ate menbers (24a, 24b) are forned in series

in rhe body (26) between the first and. second male

seal i ng nenbers (21a, 21'b). Each one of said
ABSTHter nedi ate nmenbers (24a, 24b) is conpressible so

ﬁsdto be capable to store 10 el astic energy when the

0 26) is-.subjected t La r i ‘
ree SR EEEh,FEISHRLIELSE B SR P ietigo <
tubanthapecehdidng (af bund e ldént Petaxisl ((CA) fof St helpotRFond
mald 28)a1inEh@chnyent i on, alse)rebakes 410 A 1eeppkinge end of the

devi ce provided with such a %eali elegﬁnt. %g
bodxpﬁgﬂazﬁt least two intermediate mempers (z24a,’ 24D) are
formed in series in the body (26) between the first and second
male sealing members (2la, 21lb). Each 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.

(Fig. 2)



