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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 is preloaded by urging said coupling parts against
35 each other. The male coupling part is provided with two projections
which fit into helical grooves in the female coupling part, and the cou-
pling parts are urged towards each other by a rotaticn of the male
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30 male sealing members are mutually pressed towards each other in
order to form fluid-tight seals between the female sealing members
and the corresponding male sealing members, which allows for larger
tolerances in the axial positioning of the female sealing members and

the forces exerted in the interconnection of the sealing members.

35

According to another preferred embodiment of the invention, the in-
termediate member is expandable by an internal fluid pressure in the
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simultaneous connection of two or more coupling devices in a

multi-bore arrangement.

A preferred embodiment of the inventive coupling device is character-
35 izedin:

- that at least one of the first and second female coupling parts is pro-

vided with a valve, which comprises a valve body displaceably ar-
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35 part. Hereby, said cavity will have an internal pressure corresponding
to the external pressure of the surrounding medium, given that the
internal and external pressure respectively are effecting a cross sec-
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the coupling device is disassembled.
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body part only has blunt edges so that the ring-shaped seal element
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BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, a specific description of

preferred embodiments of the invention cited as examples follows be-
30 low.

In the drawings:

Fig 1 is a schematical illustration of a sealing element according
35 to the invention as seen in a longitudinal section,
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schematical illustration of a first enbodi nent of a
GPY2004M0k00 devi ce according to the inventicansas &eaN
in a longi- tudinal section, 5 Fig 3 is a schemati cal
illustration of the coupling device of Fig 2, wth
the femal e coupling parts out of alignnent wth each
other Fig 4 is a schematical illustration of a
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present | né@@i%r‘?n is illustrated in Fig 1. The

seal i ng nprises a hollow, essentially tube
WO 2905/ 008105 PCT/182004/ 002334 9 shaped body 26 of
netfag bi ¢ nit ar sattematichai rikistratice sfeal thig pewbdm&itaof a

coupling device according to the invention as seen in a
20 longitudinal section,

Fig 7 is a schematical illustration of a fourth embodiment of a
coupling device according to the invention as seen in a
longitudinal section,

25
Fig 8 is a schematical illustration of a valve device according to
the invention as seen in a longitudinal section and in a
closed state, and
30 Fig9 is a schematical illustration of the valve device according
to Fig 8 as seen in an open state.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION
35

A sealing element 20 according to the present invention is illustrated
in Fig 1. The sealing element comprises a hollow, essentially tube-
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35 member 21a, 21b as seen at the point P of the male sealing member
where the male sealing member is designed to engage with the cor-
responding female sealing member. Hereby, the intermediate member
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32 of the respective female coupling part 10, 30 ends at an opening

15, 35 provided at the outer end of the associated female sealing
member 11, 31. The respective female coupling part 10, 30 is here

35 tube-shaped. The coupling device 100 further comprises a male cou-
pling part 20 in the form of a sealing element of the type described
above with reference to Fig 1. The male coupling part 20 is conse-
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axial direction towards and away frem the opposite female coupling
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35  of the respective male sealing member 21a, 21b as seen at the point
P of the male sealing member where the male sealing member en-
gages with the corresponding female sealing member 11, 31. Hereby,
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35 In the embodiment illustrated in Fig 4 and 5, the respective female
coupling part 10, 30 is provided with a valve 40, which comprises a
valve bedy 41 displaceably arranged inside the internal bore 32 of
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respective spherical contact surface 23a, 23b of the
MR Bosw@ads ng menbers 2la, 21b and 25 t he pcomi2@aho2334
contact surface 113, 133 of the corresponding fenale
seal i ng nenber 111, 131 ar@0Odesigned to forma
fluid-tight seal be- tween the sealing elenent 20 and
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| s Teepfasdadlve pant § he aadithé sdcomtvaion mHrt 1 B@ asealisphgee-

Osgl%\'ifgeng\er\]/eﬁ)%tgé?\ RY e8éh bmeenwe fakilau dirBERSS B thd B%&;{WQG of
|

! Ui sEFIsEpleman g FanuBeh o lifdy PBEEREESe P B “pWRicn

ur dlee chetagksyéay 9@a nibeolskethi myeniaahag nzelraberzﬁda 21b

agas psdssebeagadistdts sqroaugpongdinfesvmitact seafaicagl 18eridsrof the

11kemiRlsediif rﬁ@%b%}r@cﬁqaqugaﬁ@ﬁ se2BRl 'p'&gltlBﬁrlE@&tFl% 9),

pr ess
5P ki e oAt A 24 S LA Cear o b b
t héng erdrbrys 21ae @iy is20uf of @nmqmnprtsewketﬁ ¢qieespopgding
anGonereRdriied Ve3pas3 sf iltomald@eallif nfenftilrs vah ve31. In

part he i Imtr%'?éjd %hﬁoﬁﬁﬁ%ﬂdtﬁ’eatj?é? vﬁﬂfe Fe}r’?’Q@rt@ cﬂ:’sfg‘” edChs a

a rVé‘&\tei RRHSHO BFROBRgRY BF Wen%éalvmgarb*%%me s’jrond

30betvabenpart filB0 3¢ hpessitdably heerteRiig s8)d valve Whusihg so as to

allow the second female sealing member 131 to be displaced together

with the second valve part 130 towards and away from the first female
sealing member 111.

35 The sealing element 20 may be fixed in position in relation to the first
valve part 110 in such a manner that the contact surface 23a of the
first male sealing member 21a is maintained in contact with the corre-



the contact surface 23a, 23b of both nmale sealing
menbers 2la, 21b is pressed against its

s Hoeapamndi ng contact surface 113, 133 ofectrineooshesml e
seal ing nenbers 111, 131, and a second position (see
Fig 9), 25 in which the cortlact surface 23a, 23b of
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sealing element will be sealed from the flow channel 103 by the seal
formed between the respective pair of sealing members.

35 The valve device 102 of the present invention is suitable for use as a
subsea valve, e.g. in the form of a subsea ROV operated isolation
valve to be applied as part of a subsea manifold production system or



val ve parts 110, 130 are in said second position (see
Fig 9). Conse- quently, the flow channel 103 is in
fwob@s@emiruni cation with the inter- nal bermashd®onis
the first valve part via the internal bore 22 of the
seal - ing elenent and the space between the second
mal e seal i ng nenber 25 21b and the second femal e
seal i ng nenber 131 when the first and second val ve
partfsa 5i@le bB80IamIer subssaiptodetiondirgosidtemn,it whowdd, how-
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girst posi 30 tion, which constitutes t he cl osed
st | t hi s} at
h a%feng{vebngn Ysa ygogrgg r‘fqﬁ I{t Jttyf @52 Va?t%%dto {h% &’e dérjtlgd
t he®MBRAMeAL %‘F%ﬁ'@ﬁf’ afore- Ba teegoalary mrtyngoefq"aw‘es to
Chamnéllflcamﬁtswetdmé wsleak apparamtdo batensmnwitherdinary skilt in

r esp@cdrt (\j{/ﬂhB@ﬂ tﬁep%frtl %h{]g\e”md{eﬁcfea &Sthzhﬁ¥é/rglo\he?uch as
ev en invention is suitable or
dj tjiecfmeé % tggbgé%en aeld am@_ _

use as in the formof a subsea
ROV operated isol ation valve to be applied as part
of a subsea manifold production systemor WO

2005/ 008105 PCTt 1B2004/ 002334 22 of a single or
cluster subsea production tree system It should,
how ever, be evident to a person skilled in the art
that the valve device according to the present

i nvention may be used for many other pur- poses. 5
The invention is of course not in any way restricted
to the preferred enbodi nents descri bed above. On the
contrary, many possibilities to nodifications
thereof will be apparent to a person with ordinary
skill in the art without departing fromthe basic

i dea of the invention such as O defined in the
appended cl ai ns. WD 2005/ 008105 23 CLAI M5

PCT/ 1 B2004/ 002334 1. A sealing elenment conprising a
hol | ow body (26) of netallic mate- rial and a first
mal e sealing nmenber (2la) forned at a first end of
the body (26), said first nmale sealing nenber (21a)
havi ng an ex- ternal spherical contact surface (23a)
designed for mating with a
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5 correspondi ng internal conical contact surface of a
first female sealing nmenber so as to forma
fbolbookydodight seal between the first mal e meabingosss
menber and the first femal e sealing nmenber when

their contact surfaces are ®dessed agai nst each

ot her, character- ized in: 10 - that the sealing

el enent (20) conprises a second nale sealing nmenber
(21BHAIMS ned at a second end of the body (26)
opposite said first end, said second nale sealing
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i Bl e 8353 AD TG 3 Rck80s89 A5ndPon

out \/\/a{"’(% mae 1§581iagimAmbRT @die) dh copxighwithdlly gezepdsmale
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the seal- ing elenent is fitted between said female

seaé.l Rgsegﬁﬁrg%[esment according to claim 1 or 2, characterized in that
that the body (26) is provided with an intermediate member (24),
which forms a continuous part together with the first and second
male sealing members (21a, 21b) and which is mechanically com-
pressible so as to be capable to store elastic energy when the
body (26) is subjected to axial compression, and that the internal
bore (22) extends through said intermediate member (24).




t hereby increasing the sealing contact pressure
between the re- spective male sealing nenber and the
oo foespandi ng femal e seal - ing nenber. 103IB204/002334
sealing elenment according to claim4, characterized
in that the internedi ate npaber (24) has an internal
cross-sectional area which is larger than the
external cross-sectional area of the re- spective
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1(ﬁrow dned vvlth a first female sealing rrerrber (11) and
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seal i r?ﬁ mem ber and the correspondl ng coni cal
contact surface (13) of the first 35 femal e sealing
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part @199 8 WAYSEleWSUr faces (23a, 13) are
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2% ont at@ @ﬁWPBEéC‘(OZ@'B)? pranyRf daigentt6, a f”St female coupling

part (10) provided with a first female sealing member (11) and hav-
ing an internal bore (12) extending through the coupling part (10)
and its female sealing member (11), and a second female coupling
part (30) provided with a second female sealing member (31),

30 - that the first female sealing member (11) has an internal conical
contact surface (13) of metallic material for engagement with the
spherical contact surface (23a) of the first male sealing member,
the spherical contact surface (23a) of the first male sealing mem-
ber and the corresponding conical contact surface (13) of the first

35 female sealing member being designed to form a fluid-tight seal
between the male coupling part (20) and the first female coupling
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mal e sealing nmenber (21b), the spherical contact
surface (23b) of the second nale sealing nenber

(wWd bys@mds t he correspondi ng coni cal contaatsswiace
(33) of the second femal e sealing nmenber (31) being
designed to forma fluid-tiz;ht seal between the male
10 coupling part (20) and the second fenmal e coupling
part (30) when said contact surfaces (23b, 33) are
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with a valve (40), which conprises a valve body (41)
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(42) HEON
bei nginditbplugbethbl awuatiag wett 30k aad-itst feomalefsen vy spEmh ey
menber31(.42) froma first position, in which the

valve is closed and prevents fl ui d flow through the
|nter nal bore (12, 32) of the female coupli ng part,

to%% éé’@&lﬁ'df‘q;)S%Y’P? Gscoidingua elRim 7hchasacierized ip dhatathe
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tion to said second position inmediately before the
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\(/:\Aotjﬁl iﬁ#&—agrrespondl ng mal erggglhl ngI %?rb:p a(21a

21b) othat red lrasteon @bhltherdirgtaand §@e)nd female coupling parts
(10, 30) is provided with a valve (40), which comprises a valve
body (41) displaceably arranged inside the internal bore (12, 32)
of the female coupling part and a spring member (42) acting on
the valve body, the valve body being displaceable against the ac-
tion of the spring member (42) from a first position, in which the
valve is closed and prevents fluid flow through the internal bore
(12, 32) of the female coupling part, to a second position, in which
the valve is open and allows fluid flow through the internal bore of
the female coupling part, and
- that the male coupling part (20) is provided with an actuation
member (25) for displacing the valve body (41) from said first posi-



11. A coupling device according to claim 10,
characterized in - that the valve (40) conprises a
Resisbngs1(23) which is i movably fixed i nsirdeodshesss
internal bore (12, 32) of the female coupling part
(10, 30), said housing beimgp provided with a cavity
(44) acconmo 10 dating the spring member (42) and a
part of the valve body (41), and that said cavity
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char ac er zed {ﬂ'ﬁ ﬂ act uation nber

adapt & P%ageer% &I PR THE co4pIe p%éég&(M) so as to

cover the orifice (45) and thereby restrict the 35

f 1 ove.t haaieghlibh@eoicbfdazerdieno themf enediaaraerirized in that
ogremben, { ?aétuaﬁ&h Térﬁbérn 2%29?%@%@(1 i cte trtc'?q e fow through

corres e sea
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in - thgy the valve (40) is provided with a
ring-shaped seal elenent 5 (47) arranged in an
annul ar groove (48), which groove is provided the
25 nné&s Anedyplipggdevite preerAingetonalpingdrleoy 13, 95-25—-&—3%

f emal ¢hat the cavity (44) is in fluid communication with the orifice (45)
via a channel (46) extending through the valve body (41).

14.A coupling device according to claim 13, characterized in that
30 said channel (46) extends axially through the valve body (41).

15.A coupling device according to claim 13 or 14, characterized in
that the actuation member (25) is adapted to engage with the valve
body (41) so as to cover the orifice (45) and thereby restrict the

35 flow through the orifice when the female sealing member (11, 31)
is in engagement with the corresponding male sealing member
(21a, 21b).



coupling part, and - that an external surface (50) of
the val ve body is adapted to en- gage with the
rnogeshaped seal el ement (47) so as to f arommeofsowsd-
10 tight seal between the inner wall (49) of the
internal bore (12, 32) and g2he val ve body (41) when
the valve body is in said first posi- tion. 17. A
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char- 15 acterized in - that t he val ve body (41)
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the finaBbore (12, 32) on mutually different levels as seen in the radial
direction of the internal bore,
- that the first flow path section (51a) is connected to the second
30 flow path section (51b) via an intermediate flow path section (51c¢)
extending obliquely in relation to the first and second flow path
sections (51a, 51b), and
- that the first body part (41a) is adapted to block the intermediate
flow path section (51c) when the valve body (41) is displaced from
35 said second position to said first position.
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t5second val ve part (130) provided with a second femal e
seabi ngy m{mm@ dé%%acc@@n@t@@@hmg & fgYRiHarb@@rized in
accordi . [ - 6. inter :
the ripCihg Dydiheadly ool actidr ISP IS HyrnEh AR, oy
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engagenent with th erical contact surface (2

of the first male sealing nmenber (21 a), the
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seal i fegiz2é@ A0t QNS LGP G dbBE2004000233stit2@sne mydraulic
and tﬂ%S%QrJO%EE'Q@ﬂgi ng coni cal contact surface (113)

of the first'te

| e sealing nmenber being designed to
2forma flui d- ti ght seal between the sealing el enent

(2@!. artivalve devicst chaagtenizad in (110) when said
cont acthad W dasRsesZ3arst Vhble par (PI®spedidagalinsta first fe-
male sealing member (111) and having an internal bore (112) ex-
tending through the valve part (110) and its female sealing member
30 (111), a second valve part (130) provided with a second female
sealing member (131), and a sealing element (20) according to any
of claims 1-6 interposed between the first female sealing member
(111) and the second female sealing member (131),
- that the first female sealing member (111) has an internal conical
35 contact surface (113) of metallic material for engagement with the
spherical contact surface (23a) of the first male sealing member
(21a), the spherical contact surface (23a) of the first male sealing
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15(111, 131). 23. A valve device according to claim 22,
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(133) able intrblatigedordcli ettalrén seabxingdinertioarof (th8 bpdy (26)
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connegaie@tbdre (11 13nj.ernal bore (112) of the first
val ve part (110) via the space between the first
fen%l e Eeal i ngj menber (111) ) .
23. valve device according to claim 22, characterized in that the
contact surface (23b) of the second male sealing member (21b) is
30 out of engagement with the corresponding contact surface (133) of
the second female sealing member (131), whereas the contact
surface (23a) of the first male sealing member (21a) is in engage-
ment with the corresponding contact surface (113) of the first fe-
male sealing member (111), when the first and second valve parts
35 (110, 130) are in said second position.
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5 and the second fenal e sealing nenber (131), and
that said flow channel (103) is in fluid

mmmi}gﬁ@ti on with the internal bore (1®2y1mbosbhrsss
first valve part when the first and second val ve

parts (110, 130) are in sgpd first position, whereas
said flow channel (103) is not in fluid

comuni cation with the internal bore (112) of 10 the
fipgt walyGe Qi@chV\é'@d'ér&;H tbi d18in 2ndoS 28 0BHaNRSMEzed in
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char adtier [szeannieptedt tedt ethéfﬂﬁélbOée (e\R) O the fjgst valve part

consti { Mt 88 tige SpdeBeti@bNehe first female seahng member (111)
and the second female sealing member (131), and that said flow
channel (103) is in fluid communication with the internal bore
(112) of the first valve part when the first and second valve parts
(110, 130) are in said first position, whereas said flow channel
(103) is not in fluid communication with the internal bore (112) of
the first valve part when the first and second valve parts (110,
130) are in said second position.

25, A valve device according to any of claims 21-24, characterized in
that the valve device (102) constitutes a subsea valve.



