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“1-, SUBSEA FLUI D COUPLI NG EMPLOYI NG

METAL-ZO METAL SEALI NG The present invenfion rel ates
to su a fluid 5 couplers and, in particular, to a qU|‘W\quconnect
Subsea fluid coupler enploying netal -to-netal seals.

Subsea fluid couplers are commonly used in connection with subsea oi
wel | s. Functions of the subsea well are controlled by val ves and
other devices 10 which are actuated by hydraulic fluid. That fluid is
delivered fromthe water surface through fltid supply condui ts which
are connected to the subsea well by neans of underwater couplings. It
I's conventional to enpl oy . Subsea coupl ings which can be quickly

connected and 15  di sconnegupdea PrYTDCeoRPLING PMPLOYGNGR! € and fenal e
parts connected to respective CONBPALIPIMEPALD SEATING By converging
t he nmounting plates, sinmultaneous connection of the male and femal e

parts can be nade. Likew se, si mul t aneous di sconnection of the nale
and femal e parts 20 can be nmade by separating the nounting plates.

It is necessary to provide a sufficient sealing action during connect
and di sconnect operations to prevent sea water fromentering the
conduits and to mnimze the spilling of hydraulic fluid. It is also

gfeSi Lgblmgl te Oaﬁg femalmenms pPaLaheNERVERLIOR FETREES €5 SABséh SERPECt i on
S couplers Bnd, in particular, to a quick-disconnect subsea
fluid coupler employing metal-to-metal seals.
Subsea fluid couplers are commonly used in
connection with subsea 0il wells. Functions of the
subsea well are controlled by valves and other devices
10 which are actuated by hydraulic fluid. That fluid is
~delivered from the water surface throuqh fluid supply
conduits which are connected to the subsea well by means
of underwater couplings. It is conventional to employ
subsea couplings which can be quickly connected and
15 disconnected. Each coupling includes male and female
parts connected to respective common mounting plates.
By converging the mounting plates, simultaneous connection
of the male and female parts can be made. Likewise,
simultaneous disconnection of the male and female parts
20 can be made by separating the mounting plates.

"It is necessary to provide a sufficient sealing
action during connect and disconnect operations to prevent
sea water fron entering the conduzts and to minimize the
‘spilling of hydraulic fiuid. It is also desirable to

25 minimize resistance to the connection and disconnection
of the male and female parts.



- 2- The present invention relates to a subsea
fluidgegoupling, conprising a nale part and a fenale part. The mal e
.part el udes a housi ng defining a first end 5 face, and an aperture
whi ch extends longitudinally into t he housing through the first end
face. The aperture is of non-circular cross-sectional shape and

I ncl udes first ] and second walls di sposed on opposite |ateral sides of
a | ongi tudi nal axis of the aperture. A first fluid- 10 conducti ng
passage is fornmed in the housing and intersécts the first wall of the
aperture to formtherewith a first port. A gate is longitudinally
slidably disposed in the aperture and includes laterally spaced first
and second - outer surfaces which are arranged to face the first and 15

second wal | s, reSpectlverma prdseriiifiventiicis @@ lates tPdigusleanl |y toward

the first end face. Jl.,ockin osi ti te |ncludes a
hol e ext endi ng £1ui Fgr’aﬂq'y GIRRTESING, ¢h P&F&J rlf{;tq %W@ PRt

port " Wi t rrhd]enaha:cpai-mwrmlms‘ acenoniseﬂmgt defdning @ ifirste edd

port-bl ocki ng I Q} ar. c it
body of s %h?\éécl rcu arpoeststusreectwlh&%g eﬁagg cc}ﬁor dﬁﬁ'ﬁﬁgﬁlyoqp gg
shape of the afde thélSl'nE thaeugh thedfirss emd fased The apertureciser

surfaces di spo ryh-PRRAI N I&toe;saise%ﬂ%a%snap% athd q@ﬂutua@sne&reél s of
the conduit bod The cond

positionable i r%l’?dacﬁeﬁ@“d waﬂﬁ%mﬁ )}é“t GPPR " ne s 3’?&%&‘& sﬂﬁégﬁgﬁs? ng.
The condui t lonm;d.imnl lﬂas {bfse.tmdpfelrltud'econdutwm fauddge t herein.
Dt S SR PSR bl ALK ) apd YtRAblEs
fourth outer sdﬂﬁa ddgst wall of the aperture to form therewith a first
port. A gate is longitudinally slidably disposed in the
aperture and includes laterally spaced first and second
outer surfaces which are arranged to face the first and
15 second walls, respectively. The gate is biased
longitudinally toward the first end face to a port-
blocking position. ' The gate includes a hole extending
laterally therethrough for communicating the first port
with the second outer surface when the gate is in the
20 port-blocking position.

The male part includes a conduit body of
non-circular cross-sectional shape corresponding to the
shape of the aperture. The conduit body has third and
fourth outer surfaces disposed on opposite lateral sides

25 of a longitudinal axis of the conduit body. The conduit
body defines a second end face positionable in facing
relationship to the aperture of the housing. The conduit
body 1nc1udes a second fluidgconductinq passage therein.
That second- passage “inéludes’a first portion extending

30 toward the second end face, and a lateral portion
intersecting the third and fourth outer surfaces,
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- 3- respectively, to formtherewith second and third aligned

ports.glhe conduit body is sized to enter the aperture t hrough the
first 3g@ad face when the male and ferale parts are brought together

to push the gate out of its port- 5 bl ocki ng position and bring the
second and third ports into alignment with the first port. The male
part further I ncl udes a slide nounted on the conduit body for sliding
novenent |ongitudinally thereal ong and belng bi ased to a

port-bl ocking position. The slide include¥ FaTerally 10 spaced third and
fourth generally planar walls arranged to be in alignment with the
third and fourth ports, respectively, when the slide is inits

port - bl ocki ng respecpnsél?pntoAfeenlthgreblﬂntseeohd anadVvihird vl tdned

i ncl udes S gn s | | rally
15 al i gned rg%kflongﬁge 888?@6 fgﬁg?eipar?Le %9¢%P ﬁg éﬂbréﬁ%ﬁ th
annul ar net al tbaP%9U|tbesédr$h eadefaceywaenghbq male and| fienalbepares t he
mal e part. The r se t fLES i t he
aperture and t%%éf§%g§6§5 téggtﬁQP éo gush ?ﬁ%¥€?%%u§§t1-£ %t%ﬁ#mrseal S
di sposed Bet webhosking Pﬂél§§96nﬂn4abribg the %ﬁ@?@@w%ﬂ%ﬂﬂh%Fﬁeggﬁﬁhd out er

surface of thexﬂ@éealﬂaﬁméhfSﬁxﬁﬁafhésfﬁféé NESFL] N The mélir?&EE“EUkther

rel ationship t re first %ﬁf .

th
Gate o in Deoinbiides Riehfte ROinteares theesatulh Sody fok
surroundi ng 25noveu¢at|bon@ihudbnanbyhEheeedlﬂdqt&mﬂrhéfngWH&nséﬁrgmte i's

inits port-bl rd I [ en the
third vvgl | of ?ﬁé&ln% éé“dﬁ?l"%g{lﬁtighout'gﬁé Sifdgs% oflﬁﬁe cordui t
body Thk0 four?hﬁ%%%]th%rﬂl%@%s%@“rth geperakly, planap waklsarranged.e

slide and the ¢®ubd hiwUdBigrblent Wiha€Re Othir® HRBUr€WPortghe third
and fourth seals trHrd and

fourtn  parespertifefys areh SR Rascls X T fp#q"é%q

bl ocki ng posi tpasition. A sealing structure is provided which includes
first and second annular metal seals disposed in laterally
15 aligned relationship on the female part, and third and
fourth annular metal seals disposed in laterally aligned
relationship on the male part. The first seal is disposed
between the first wall of the aperture and the first outer
surface of the gate. The second seal is disposed between
20 the second wall of the aperture and the second outer
' surface of the gate. The first seal is arranged in
surrounding relationship to the first port and to one
end of the hole when the gate is in its port-blocking
_ position. The second séal is arranged in surrounding
25 ' relationship to another end of the hole when the gate is
in its port-blocking position. The third seal is disposed
between the thira wall of‘the slide and the third outer
surface of the conduit body. The fourth seal is disposed
between the fourth wall of the slide and the fourth outer
30 surface of the conduit body. The third and fourth seals
are in surrounding relationship to the third and fourth
ports, respectively, when the slide is in its port-
blocking position. -
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-4- . The hol e conducts fluid pressure to the opposite
Iateraz surfaces of the gate for laterally pressure bal anci ng t he
gate an the hole is aligned with the first port. The | ateral
portion of the second passage conducts 5 fluid pressure to the outer
surfaces of the gate for | ateral ly pressure bal ancing the gate when
the gate is di sposed in the aperture. The objects
and advant ages of the invention 10 wi || beconme apparent fromthe
foll ow ng detailed description of pref%rred enbodi nents thereof in
connection wi th the accompanying draw ngs in which |ike nunerals
designate |like elenents and in which: FIG 1 is a

I ongi tudi nal sectional view through 15 a subsea fluid coupling according

to the present ' ”V'Fﬁ'é ' t%‘le V&éﬁh&é\?s coupid @ré&&g'ﬁwgﬂsme

condi tion; viewsimlar to FIG 1 w

coupling in a cEﬁH%EQ%dF%EﬁEﬁ??cﬂf “the gate for 13?#131¥¥|R¥€§ﬁ“5ﬁgltudlnaI

sectional view b&kene thé hgat@lwtdriGtid hole is aligned fWiGh 4hes fdrst
cross-sectional_view fh Ion t he of , FI

FIG 5is a fr 'ﬁ't ar ctb‘tﬂf' °é eerﬁ)%?ﬁ%rﬁa%&ag’tehgc’lwgﬁﬁ on
with the cduplifipid wﬁsuremm abtemdurfacesiaf the gate for FIG 6

is a fragmentary,¢d i i presiird BUAIERAng the 'Jadd @hen the gate is

disposed in the aperture.

The objects and advantages of the invention
10 will become apparent from the following detailed
description of preferred embodiments thereof in connection
with the accompanying drawings in which like numerals
designate like elements and in which:
FIG. 1 is a longitudinal sectional view through
15 a subsea fluid coupling according to the present
invention, with the coupling in a disconnected condition;
FIG. 2 is a view similar to FIG. 1 with the
coupling in a connected condition;
FIG. 3 is a longitudinal sectional view taken
20 through FIG. 2;
FIG. 4 is a cross-sectional view taken along the
line 4-4 of FIG. 2;
FIG. 5 is a fragmentary view of a second
embodiment of the invention with the coupling in a
25 connected condition; and
. . FIG. 6 is a fragmentary view of a seal depicted
in F16.'s. -~
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A coupling 10 depicted in FIGS. 1-4 conprised mal e and fermal e parts
12, 14_affixed to respective 5 nmounting plates 16, 18. It will be
appre ted that nunerous identical couplings 10 are affixed to the
pl ates 16, 18 for sinultaneous connection and di sconnection as the
pl ates are converged and separ at ed. The femal e part 14

I ncl udes a netal housing 17 10 which is affixed to the nounting plate 18
in any suitable fashion, .e.g., by bolts 20 passing through hol es
formed in the housing 16 (see FIG 2)° The housing 17 includes a
first end face 22 which faces the male part 12. Extending into the
housing 17 through the end face 22 is an 15 aperture 24 of rectangul ar
cross section. The aperture 24 includes planar walls 26, 28 disposed
on opposite sides of a longitudinal center axis 30 of the aperture

24. The aperture R4CSGEYYH%C§666 acéagﬁ p? Fﬁég oh-§i k§ quéacss

section which extends to a s hous
A fluid passag®®be aadffemadei PAFR8 hdusth@fiixed to Eﬁépéﬁ81%$ which is

adapted t® be souneLhgdplatassyepl ys. 1t wOITUbé sﬁpgééﬁadeagtﬂ&a
hydraulic fluid source a face EggﬁPaog? end of which
e

i ntersects theé ero “ﬁaféeﬁggﬁ$ltﬁ%péﬁiRQ%r 25??03 %h a port 39
conmmuni cat i ng plxtesistégel8ofort Sinakt ampecusireortiection and A neta

O Fains 3" APHdndlseIaR ap \hfpiares SR LUK eRfed inlnfLidER 4121
respectively. 30 A ciThel fenale pare if Qﬁtﬁumethb hovaing 3%
fastenedg o ongnfel Pé 4PLiged etdOeky ﬁ&irﬁ’!ﬁa&@ﬁ'@h 18 in any suitable
fashion, e.g., by bolts 20 passing through holes formed in
the housing 16 (see FIG. 4). The housing 17 includes a
first end face 22 which faces the male part 12. Extending
into the housinq'17 through the end face 22 is an
15 aperture 24 of rectangular cross section. The aperture 24
;ncludes planar walls 2§, 28_disposed on opposite sides of
a'lonqitudinal center axis 30 of the aperture 24. The
aperture 24 communicates with a bore 32 of circular cross
_ - section which extends to a second end face 34 of the
20 houéinq._ _ _ _
A fluid passage 36 is formed in the héusing 17,
one end of which is adapted to be'connected to a supply
'_conduit_38 extending to a hydraulic flnid source at the
 water surface, and another end of which intersects the
25 wall 26 of the aperture 24 to form therewith a port 39
comnunicatinq the passage 36 with the aperture 24.
=~ ., A metal gate 40 is slidably disposed in the
aperture 24 and includes planar surfaces 42, 44 which
. slidably engage the aperture walls 26, 28, respectively.
30 A circular plate 46 disposed within the bore 32 is
fastened to one end of the gate 40 by screws 47 and
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is engaged by a coil conpression spring 48 which is constrai ned

axi al |y between the plate 46 and anot her circular plate 50. The plate
50 is\Wetained within the bore 32 by a split retaining ring 52. 5
The spring 48 biases the gate 40 toward the end face 22 to a

port-bl ocking position in which the port 39 I's bl ocked. A netal seal
menber 60 is dispased within an enl arged portion of the fluid passage
36. That seal menber 60 conprises a hollow cylinder having a slightly
10 outwardly flared end surface engagin@%ﬁu?surface 42 of the gate
to forma netal -to-netal seal therewi th when the gate is inits
port-bl ocking position. A sealing spring force 62, such as an annul ar

metal ring of GSlengaged dsy a coil semipmession Smpasrd dailvbem ide seal

e Y e e

spring force I ases
aperture 24. Afigaskarmplate-59ng The fpkake H5&dratained wltshimmtga seal

between the sealor@meindG asph e stélaifdg Hing 52, the enlargement. 20
Situated qgpposite the seal nenber 60 |s anot h 5 netal seal .nenber 70

di sposed W thin a seal ¢ iFRrINg ¢ 44 Tewagd dhg epd
cup- shaped, andace 22 td hu qmieﬂ-l-mm:fgecbdsiﬁﬂoh an hnﬁaﬂectueqm& P9 t he

h h f h
ceal member 60 1o Ece X et sdal Hediin 5h 1 USRS ki 217
spring 62' whi @énlargefepartiion of the flwid @adsages@6.ng Tek seal

el astoneri ¢ O indihei4 Jd’ré'ﬂinpzhises AN o e HaVPHiHy ' S R 1P D S

70 and a si de e seal carrier

ext ends 1% er alQUFaRdyyfkared fnd surfage qw&%&:t@q Rufagedk o, 44
for placing the:meajate to FHeS ndtal td-nddal @mrmmlmmnwm thee

L) presdteh HE ACFEAHLIBAI s e o Vel 'doring
force 62, such as an annular metal ring of C-shaped cross
section, is disposed between the seal member 60 and a

15 shoulder of the enlargement, to exert a lateral spring
force which biases the seal member 60 toward the
aperture 24. An elastomeric O-ring 64 forms a secondary
sliding seal between the seal member 60 and a side wall of
the enlargement.

20 Situated opposite the seal member 60 is another
metal seal member 70 disposed within a seal carrier 72.
The seal carrier is generally cup-shaped, and is
threadedly secured within a threaded recess of the
housing 16. The seal member 70 is of identical

25 configuration to the seal member 60 and is biased toward

. the aperture 24 by a sealing spring 62’ which is identical

. to the sealing spring 62. An elastomeric O-ring 64 forms
a secondary seal between the seal member 70 and a side
wall of the seal carrier 72.

30 A hole 80 extends laterally through the gate
and intersects the surfaces 42, 44 for placing the seal
members 60, 70 in fluid communication when the gate 40
is in its port-blocking position, whereby the gate is
laterally pressure balanced at the surfaces 42, 44.



}hai Is to say, in the absence of the hole 80, pressurized fluid in

t he pafﬁage 36 woul d i npose a |lateral force pressing the gate agai nst
t he 28 in a manner generating friction forces with would oppose
noyenent 5 of the gate. Movenent of the gate to a
port-opening position I's produced by the male part 12 which conprises
a netal conduit body 90, a mounting end 91 of which is cylindrical
and extends through a hole 92 formed in the_plate 16 and 10 is affixed
therein by a nut 94. Rotation of the condui’t ~ body about its

| ongi tudi nal axis 93 is prevented by a pin 95 (see FIG 3) which
engages recesses in the plate 16 and conduit body 90. The portion of

the conduit bo@hagD is to sayyechAdi hhef absence mfutthedioded 891 pressurizedi on
away 15  fromphfig qx@tﬁxeleassagé REC Wendy | Angdse® ¥ %%%makoﬁeépe

correspondi ng to the shape aperture . e conduit
body 90 has a PFESfjnDAIhe}gake; ﬂgamst tt*!?er‘@clﬂ-r F&yHnd ®ANP8Tconnected in

any suitable fgeherating frictionaktveces Witd Wil loppdsecrbvemendt shown)
di sposed gn 20 % sub ea well (not shown). The passage 96 includes an

axi al porfion &f ‘eral portion 100. The axi al portion 98
term nates short of theuamﬂménteoﬂ3thé gate to a portopenddy pOsitionm hat

int of t
Pateral portiodtigyoacia By Ehe mare Bate 33 Vhich CBMprisEh°d Bl
pl anar outer <condudf bedys90¢2a mennS#nsh@néoﬁdumf whdghodst 6¥%gn¢rrica1

therew th and RAitleridis RAEbGGROS. hé@& SQGQE&QEHNQthhe plate 16 and
Mount ed 08 t hose ogt r surfaces 106, cIosurerllde &ssenbly

110 whi chOi s ad®p RERIngbY’ agPif 94 o RakakioRe Pl
conduit body 9BodyTabout itsclongitudindd axisriely islpPreventedebyaabl ock

2 S o 495 VBIEKGEIS) WASCR lopblc Ui Mdend udedois
- 8 - and conduit body 90. The portion of the conduit body 90
' extending from the mounting end 91 in a direction away
15 from the plate 16 is of rectangular cross-sectional shape
corresponding to the shape of the aperture 24.
‘The conduit body 90 has a passage 96 extending
therethrough which is connected in any suitable fashion to
a valve or other actuating device (not shown) disposed on
20 a subsea well (not shown). The passage 96 includes an
axial portion 98 and a lateral portion 100. - The axial
portion 98 terminates short of the end face 93 of the
conduit body 90. At that point of termination, the axial
portion 98 is intersected by the lateral portion 100.
25 The lateral portion 100 intersects a pair of planar outer
surfaces 102, 104 of the conduit body 90 to form therewith
a pair of ports 106, 108, respectively.
' Mounted on thoseé outer surfaces 106, 108 is a
closure slide assembly 110 which is adapted for axial
30 sliding movement relative to the conduit body 90. The
closure slide assembly 110 comprises a block 112 which
has formed therein an axial through-hole 114, and a pair
of lateral holes 116. The block 112 can be formed of one



biepe, or of two interconnected pieces each having a lateral hole

116. Eé;e | ateral holes 116, which I ntersect the axial hole 114,
slida®&¥y receive two metal seal elenments 118, respectively. Each
sliding 5 seal elenent 118 is recessed at 117 to define an annul ar

seal ing surface 120 arranged in sealing-contact with a respective one
of the outer surfaces 102, 104 of the conduit body 90. The recesses
117 of the seal el enents 118 are larger than the dianeter of the

| ateral 10 portion 100 of the passage 95 &0t hat portions of the

outer surfaces 102, 104 are exposed. The seal elenents 118
are biased into engagenent with the outer surfaces 102, 104 of the

conduit body bypiece, respefttve itaverspmnected3PieFasseashrhagingl | ow t he
seal 15 el enpni Sedd 1! @o?& EE?PG%:Q&’egaPé’réi‘f{xbfé@“h?reéﬁi‘ér?

existing in the passage 9 be ssed. A coi
conpr essi on springeugechi thesaxjal hole blbsU$bi§#PH¥ regeive tWsi ti on

closing the '-etQPrééaioﬁleﬁgﬁtszﬁis, respectxvéﬂy?peﬂﬂéh0§ﬁ1diﬁq(NOUP||ng
10 is in a dj sconnected state shown én Fl G vvhg gi
cdaefiine an Qﬂnq

part 12 i s® sepa?dtbeieBRNENL1B AR RegRFTed At THE7 (59
femal e part is eabingtsurfac@olre carrsamgedointsealing contaot with-laG 1

Closed by a o SRS LR SRG GPOLAS ourdl MlyEScgd 09, Ty NENARE 5 ¢
62. Ther e¢enduit cbhedyc9 0t h’;’mamq!ﬁ#q!s,utﬂ-?r@fn the sealage 36

i s prevented. Ji’@néﬁé@rf‘isf%&eﬁafééf NchR K &ﬂiﬁeﬂ@t of thewidtéi-%l
bal anced, due to the hol e 80 _whi ch Conmuni cates 30 th °¢§¥H§HS 60,
I

70 with ok and9EtionT3eQ oghghg&essage 9§re?ﬂ)e?§a%op°’7?)1%? ged
agai nst the gatcﬁxé&vkﬁﬁfaces 1621;16\104 e sexpgdsed. t he portions of the

ITACeS O e of Moo HER SHbL Fhouiien, LN SLAEY RS sk
with the outer surfaces 102, 104 of the condult body by
respective wave springs 130. Those springs allow the seal

15 elements 118 to be pushed open by sufficient pressure
existing in the passage 96 as will be subsequently
discussed. A coil compression spring 132 biases the
closure slide 110 to a position closing the
ports 106, 108. '

20 In operation, the coupling 10 is in
a disconnected state shown in FIG. 1 wherein the male
part 12 is separated from the female ﬁart 14. The gate 40
of the female part is biased to its port-closing position
shown in FIG. 1 wherein communication between the

25 ‘aperture 24 and the passage 36 is closed by a meal-to-
jmetal ‘seal created by the seal members 60 and 62.

:Therefore, leakage of hydraulic fluid from the passage 36
is prevented. The lateral forces acting on the gate 40
will be balanced, due to the hole 80 which communicates

. 30 the seal members 60, 70 with one another. Thus, the seal
members 60, 70 will be urged against the gate 40 with
equal forces. Also, the portions of the surfaces of
the outer surfaces 42, 44 which surround respective
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ﬁenbers 60, 70 are of equal area, so the fluid pressure appl i es equal

force g opposite sides of the gate. The passage 96 in the
pal e p#'t 12 is blocked by 5 the seal elenments 118 which form

nmet.al -to-netal seals around the ports 106, 108. Hence, sea water
cannot enter t he passage 96. Alternatively, the seal elenents 118
coul d conprise soft seal nenbers. The plates 16, 18 wll
typically each be in a 10 hori zontal oriegtation, with the plate 18
posi ti oned above the plate 16. To connécf the coupling 10 (and al

ot her couplings that are joined to the plates 16, 18), the plate

18 is lowered toward the plate 16. As the plate 18 approaches the

plate 16, the evdguiof s hed ee@leand: vbich argpexpgsed2byi fhehsepdnal e

part '12 and pUﬁ\QQSetrlge éﬁﬁtelo‘lgre of ek;ﬂa@; dire’st Bgntﬁ&aflﬁ"ia”bi'agsﬁﬂg face
22 against the th see ate 40

e sprin .
travel s MAthlnappﬁleQaﬁQEAA Sorse ﬁefognesa SrFéPSsmﬁfcﬁhPlgégﬁn t he
circul ar bore 32. Tﬁhomﬁ$sabthEEﬁh hahwaametbareomduub de&kS& ppd 20

ate 40 can be t abl i.shed me noent
groject f%on1tﬁ§§eﬁﬁah; 3&3 Ehﬁ&h ?°58d9380E t°'“e$ﬁas§°ﬁ#ﬂs can be
i nserted i nto aropadatthveg poatssd©$,1398. Hentel hsegawatéf €annofl énté&€y. As

h duit bogy a9 2 | 110
;bﬁtgo?hg' t25 O‘éle‘xﬁ dBFssaqu%er dﬁlﬁ%r@ﬁ@ibgigg éget Eﬁag QiHhSnéls' gfa |

Movenent of th§°§&@eQﬁvﬂﬁisﬁeﬁ&ﬁtvéﬁyleES?bSEEause the Iateral forces
?ﬁtlng agalnsz t he gateT@hﬁpﬁh&bgahéanB willbeypreadly a&aehSB?VQﬂ garlier.
is is inpor n i ngs
carried Bt nehdsizoRERlcorieneatoh, ith LhéZplabs T8 bo8TERONS pRave
bal anci ng at e&bke piate tli§e t Fpalkcohnect tiheecceupiing 10 (andtsltoatber al l
of the couplin I S I
T 923&9%839 QhQ% ﬁ?g B?QBEG to the plates 16, 18), the plate
conbi ned with dBeipolowered $9€a§§rthsplet&na513256ftﬁ° Plage| 18f the
couplings that appedabfied theOpRate 16, the conduit body 90 enters the

15 aperture 24 in the female part 12 and pushes the gate 40
in a direction away from the end face 22 against the bias
of the spring 48 (see FIG. 2). The gate 40 travels within
a portion 24’ of the aperture which lies in the circular
bore 32. Proper alignment between the conduit body 90 and

20 gate 40 can be established by means of alignment pins 133
which project from the end face 93 of the conduit body 90.
Those pins can be inserted into cooperating recesses 135
of the gate 40 (see FIG. 3). As the conduit body 90
enters the aperture 24, the closure slide 110 abuts the

25 end face 22, and the spring 132 becomes compressed.
Movement of.the gate 40 is relatively easy because the
lateral forces acting against the gate are minimal and
balanced, as observed earlier. This is important, because
‘there will likely be many couplings 10 carried by the

30 plates 16, 18, and in the absence of lateral force
‘balancing at each gate, the total force necessary to
interconnect all of the couplings 10 could be substantial.



As the gate 40 is pushed out of-engagenment with 5 the seal nenbers 60,
70, itsga pl ace is taken by the conduit body 90 until a preset gap

bet we nounting plates 16 and 18 is achieved. In that position, the
| ateral portion 100 of the passage 96 of the conduit body will be

al i gned sufficiently with the port 39 to comunicate the 10

passage 36 with the passage 96 (see FIG 2). Hydraulic fluid can
then flow to the control device. The Iatqgg*, - portion 100 conmuni cates
wi th both seal nenbers 60, 70 to | at eral |y bal ance the mininmal forces
due to seal pressure | oadi ng applied to the conduit body 90. Thus,
the force 15 necessary to subsequently disconnect the coupling 10 wll
be mininized. As it is, only FPGW¢FPC§é°app¢e§Paﬂéd5PhaF°sPﬁ€e1%ge seal

Gate 40 and comn e A nge et o oper
_ i | _ i u

seal is establ@g”eﬂf % couplings %8ﬂ§nnﬁﬁ§ SSUBVFH§°TB’is subsequent | y
di sconnected (FIG 1), Asethevgaspri4ogisliplshednoutt bé engagement witiments
118 to begnove fr copdui . e |

lui o predaur o SrBvReay B4kaEs °88:\'7h, 1rs pI85E 38 BARER P phBTuORnfl
In that regardbady 90 untiigat presetcgapabptveensaounbingdphates veAndin
order to 1%n§g'§ﬁ§§&gb&? OfrnOtHgE QS¥EE§oﬁ§yE§§rTﬁ%érhfaﬂoféﬁéﬁﬁ#ﬁﬁ

a rest position. eature i S not necessar any or all of
the couplings of thRePagsadepPfngf the cenduitspody villcke aligned

rl igl acefl b% nO%uleifqbgéthyswith tahabair;ggss go c?iaﬁﬂﬁigﬂtethl@esﬁm el ]gemeRts
cou e replace se nmenber mlar t ose, of the
‘femal e pgpt. 253858 3¢ 358h the passag‘lgsiZsﬁfsgigbsé?bleQYQF?ﬁééﬁion
the seal menberfduid canwthehnflow at thdOcantitol deeicenduThe bbatesdl
instead of = g r‘t&ohhgoBOE%HngaéQQ @i eAVEELA! 8%211:%9“&31-'&“6@[‘ 70 to
arrangenent is"depicted In I'n a coupling I 5 arranged In a
connect ed st at éateradiyobaiancecthe nipimal forces due to seal pressure

loading applied to the conduit body 90. Thus, the force
15 necessary to subsequently disconnect the coupling 10 will
be minimized.

It will be appreciated that since the seal
members 60, 70 and seal elements 118 engage planar
surfaces of the gate 40 and conduit body 90, it is

20 easier to ensure that a proper seal is established.

When the coupling 10 is subsequently
disconnected (FIG. 1), the wave springs 130 permit the
seal elements 118 to be moved away from the conduit
body:90 under the urging. of fluid pressure remaining in

25 theﬁpaSsagé 96 to biéé&fthat pressure. In that regard, it
might be necessary for such bleeding to occur in order to
enable a valve or other device at the well head to assume
a rest position. If that feature is not necessary for any
or all of the couplings 10, the wave springs 130 could,

30 for example, be replaced by non-yieldable split retaining
rings, or the seal elements 118 could be replaced by seal
members 60, 70 similar to those of the female part.



constitutes a conventional netal c- ring showmm'in FIG 6 whi ch are

S|n1lar§to the earlier-described sealing springs 62, 62'. Such netal
C}rJng% 150 coul d al so be used in the enbodi ment according to FIGS.
1-4; that is, the seal 10 menbers 60, 70 and sliding seal elenents 118
could be replaced by Grings 150. In FIGS. 5 and 6, elenents
correspondi ng to those of FIGS. 1-4 are given t he sane ref erence
nunerals and the suffix "A". It will be appreciated that the
coupling 15 according to the present |nbbnt|on facilitates connection
and di sconnection, because the pressure forces acting on the gate and
conduit body are Iaterally bal anced due to the presence of the holes

80 and 100, respectivellt 8 adsa [pessible sgaposdtian the sealapembens

gate A0 and TEREFANCIES 40 S/ Lhil CohuRly ”%é”ion u.""‘gt"é‘él g "
By contacting ‘d?a'ﬁ%ﬁ %‘?}Pﬁﬁ?ﬂas} 7 A g °&Pr°sa}(i 19 i Sch an gy f gces,
the seal nenbenaryemert ﬁ Adepiictedr dnbelIGer S i.n a TupliagPeohorm a
fell'za?l ¢ s5eal i} Hddd in 2 connectdd state. ,Each of the seals 150,  ,
subsea flui d c@anatitytenmpconventional metal C-ringashewnl dnpRIG. 6

i ncl udi ng: which are similar to the earlier-~described sealing springs
62, 62’. Such metal C-rings 150 could also be used in the
embodiment according to FIGS. 1-4; that is, the seal

10 members 60, 70 and sliding seal elements 118 could be
replaced by C-rings 150. In FIGS. 5 and 6, elements
corresponding to those of FIGS. 1-4 are given the same
reference numerals and the suffix "aAw. '

It will be appreciated that the coupling

15 according to the present invention facilitates connection
and disconnection, because the pressure forces acting on
the gate and conduit body are laterally balanced due to the
presence of the holes 80 and 100, respectively. Also, the
seal members 60, 70 and seal elements 118 make sealing

20 contact with planar surfaces 42, 44 of the gate 40 and

with planar surfaces 102, 104 of the conduit body 90.

By contacting planar surfaces instead of, say, cylindrical
~surfaces, the seal members and seal elements are better
|.able to perform a reliable sealing action.

28 _ s
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‘a housi ng defining a first end face, an aperture

extending longitudinally into 5 ' sai d housi ng t hrough
.sai d st end face, sai d aperture being of

‘non-ci rcul ar cross- sectional shape and including
first and second wal | s di sposed on opposite | ateral
sides of a longitudinal axis of said 10 aperture,

a first fluid-conducting passage formed _ 12 - in said
housi ng and intersecting said first wal | of said
aperture to formtherewith a first port, and 15

a gate longitudinally slidably disposed CLAIMS : in said
aperture and including laterally spaced first and
second outer surfaces faC|ng said first and second
wal | s, respectlvel (jé§§3 bei ng bi.ased 20
longitudinal Iy toward sate firkiSubges coupling, comprisingj ,
port-bl ocking position, said gate i ncluding a hole
extending laterally . hgr et hrough for comuni cating
said first a tealep%?ft vM#‘%%’#'second outer surface when 25
said gate is in said port-blocking posi tion;

- 13 - a Ml g Riding' delinihg a first end face,

an aperture extending longitudinally into
5 said housing through said first end face,

- said aperture being of non-circular cross-
sectional shape and including first and
second walls disposed on opposite lateral
sides of a longitudinal axis of said

10 ' aperture,

a first fluid-conducting passage formed

in said housing and intersecting said first
wvall of said aperture to form therewith a
first port, and

15 a gate longitudinally slidably disposed
in said aperture and including laterally
spaced first and second outer surfaces
'tacing said first and second walls,

. S respectively, said gate being biased

20 longitudinally toward said first end face
to a port-blocking position, said gate
including a hole extending laterally

- therethrough for communicating said first
port with said second outer surface when

25 said gate is in said port-blocking
position;

* [ L M 1 *



—

a conduit body of non-circular cross- sectional shape

corres@andi ng to sai d shape 30 of said aperture and having
third d fourth outer surfaces di sposed on opposite
| ateral sides of a |ongitudinal axis of sai d conduit
body, said conduit body defining a second end face
positionable 35 . in facing relationship to said aperture
of sai d housing, said conduit body including

a second fluid conducting passage t her ei n, 13 = sai d second
passage including a first portion extending toward
said second end 40 face, and a lateral portion

i ntersecting ' said third and fourth outer surfaces,
respectively, to for”‘tﬁebQWEt§a§%CQB@1uding: and third
aligned ports, said conduit body being sized to enter
sai d aperture through 45 said first end face when said
nmal e and _ af eoRlaikabbayabe Boavgiircudast Beessi o push
said gate out of its port-blocklgq Roilthon , “ﬁn bring
sai d second and third ports ifigGtional shape corresponging,ta.said shape(
first pomtg and 50 - of said apektdeenandt Advings&hdrdoamsdii t body
for sli di e I ' L&l real .

and being biased to a port-blggE?gé Giter QHQEEBQE alg%o%%@i?ﬁoégﬁégﬁ%F
slide including laterally lateral sides of apiongitmdinainaxiswefh
generally planar = - gaid conduit body, said conduit bddy- S5
wal | s arranged to be in alngHEEE Ynth sai d ) third and
fourth ports, respectively, wieéfining a second end face,pgsitiopable; j(s
port - bl o@isi ng in facpngi redationship to said aperture of

said housing, said conduit body including
a second fluid conducting passage therein,
said second passage including a first
portion extending toward said second end
40 face, and a lateral portion intersecting
said third and fourth outer surfaces,
respectively, to form therewith second
and third aligned ports, said conduit body
- being sized to enter said aperture through
45 said first end face when said male and
female parts are brought together, to push
said'gate out of its port-blocking position
and bring said second and third ports into
alignment with said first port, and

50 ' a slide mounted on said conduit body for
sliding movement longitudinally therealong
and being biased to a port-blocking
position, said slide including laterally
spaced third and fourth generally planar

* c L L} s *



seal neans, conprising: 60 first and second annul ar

met al spal s di sposed in laterally aligned rel ationship
on'said female part, said first seal di sposed bet ween
said first wall of said ' aperture and said first outer
surface of 65 " said gate, said second seal disposed

bet ween said second wall of said aperture and said
second outer surface of said gate, - 14 - said first sea
arranged i n surroundi ng relationship to said first
port and to one 70 end of said hole when said gate is in
Its port-bl ocking position, said second sea]
arranged®¥n surroundi ng rel at Vahb®igrranged to be in alignmenty ipithersadidd of
said hole when said gate third and fourth portd, | Eéspectivd BEKivien

posi ti on, 75 . tri%ﬂ%and fourth annula{ qgial seal s

di sposed in laterally aligned®?®ifa? H§ in 1ts port-blocking ., ;g
mal e part, said third seal dippsbseibn; and bet ween said third
wal | of said slide and said third outer surface of
said conduit 80 body, said fourth seal disposed between
said fourth wall of saisealineansd eamprising: fourth outer
surface of said conduit body, -
15 - ' sajd third and fourth seals bejng in

surround®®ig rel ationship to sEA%P% ANd) serpngd; annular metal seals /i
ports, respectively, when saidispesl in laterally aligned irelatidmship

port-bl ocking position, on said female part, said first seal
disposed between said first wall of said
aperture and said first outer surface of
65 said gate, said second seal disposed
between said second wall of said aperture
and said second outer surface of said gate,
said first seal arranged in surrounding
. relationship to said first port and to one
70 end of said hole when said gate is in its
port-blocking position, said second seal
arranged in surrounding relationship to
another end of said hole when said gate
is in its port-blocking position,

75 - - third and fourth annular metal seals

' a disposediin:iaterally aligned relationship

on said male part, said third seal disposed

between said third wall of said slide and

said third outer surface of said conduit

80 body, said fourth seal disposed between
said fourth wall of said slide and said
fourth outer surface of said conduit body,

A



said hole conducting fluid pressure to said opposite | ateral
surf s of said gate for | ateral ly pressure bal ancing said
.gate en 90 said hotle is aligned with said first port, said

| ateral portion of said second passage conducti ng fluid
pressure to said outer surfaces of said gate for laterally
pressure bal ancing said gate when sai'd gate is disposed in
sai d aperture. 2. A subs_egsf |_.ui d coupling according to
Claim1, wherein said first and second seals are disposed in said
housi ng, and said second and third seals are disposed i n. sai d slide.

3. A subsea fluid coupling accordin g to da wherein each of said
first, second, third and four$fidekhdrd andc5ﬁHFF§e§ealﬁoPPbﬂﬂc§P|ndrlcal

rrerrber spring biased into suti‘&uhﬁiﬂ@ckb\lﬁtieabhmﬁ eenkagd. thira and
A suggea fluid coupling agcor

seal is dPsposed within a cup® gﬂﬁgédg°rgs'sEﬁPpﬁﬁFFVE}YthYégﬂgﬁgga %ted

to said housing. is in5it4 pobteblétkingcpaplitignaccording to
Caim2, wherein at |east one of said third and fourth seals is
novabl e out of sealing relationship with said |ateral gortlon under
the urging of fluid preSaifdchepesgpadycsting fluidppreggurectecsaid bl eeding

of that pressure. opposite lateral surfaces of saidl§ate for 6.
A subsea fluid COUplInglaggggfiygp}gssurenkalanclng said gate when
90 said hole is aligned with said first port, said
lateral portion of said second passage conducting
fluid pressure to said outer surfaces of said
gate for laterally pressure balancing said gate

when said gate is disposed in said aperture.

2. A subsea fluid coupling according to Claim 1,
wherein said first and second seals are disposed in said
housing, and said second and third seals are disposed in
said slide.

3. A subsea fluid coupling according to Claim 2,
wherein each of said first, second, third and fourth seals
comprises a hollow cylindrical member spring biased into
its respective sealing contact.

: 4. A subsea fluid ‘coupling according to Claim 3,
wherein said second seal is disposed within a cup-shaped
seal carrier threadedly connected to said housing.

S. A subsea fluid coupling according to Claim 2,
wherein at least one of said third and fourth seals is
movable out of sealing relationship with said lateral
portion under the urging of fluid pressure in said second
-passage to permit bleeding of that pressure.

* [4 L M S *



" wherein each of said first, second, third and fourth seals conprises a

met akiy i ng of C-shaped cross section. 7. A subsea fluid coupling
. acco ng to Claim1, wherein said first and second seals are disposed in
said gate, and said third and fourth seals are disposed in said conduit
body. 8. A subsea fluid coupling according to Claim7, wherein
each of said first, second, third and fourth seals conprises a netal ring
of C-shaped cross section. 9.. Agubsea fluid coupling according
to daim1l, wherein said first and second walls and said first, second,
third and fourth outer surfaces are planar. 10. A subsea fluid

coupling according to aim9, wherein.said t.e _and sali opduj dy are
of rectangul ar cross-s&cti dhSubsea %lulalfpuiﬂgﬁﬁg@ngF&g880g§p¢#ﬁ R,
according to Giireih eaodr @fh sadidd flirsti,ngecondydahiand andufaurthr seals

communi ¢at ! 19 i) S RN $ind BF - GHINGE Uk BakBof] sPOsed i1

said bore for ng sal e to"its port-Dblocking position.
12. A subsea fluid coupling according to Claim11l, wherein a portion of

said aperture is formed in diffdead@uldn@oupldngplatcording to cidimAl,
subsea fluid cqupling accor |n%éto Claim 11, fyrther |nclud|€g.a COLA
conpr essi on sﬁh%%rsadidaéqwﬁf and secar are §4FPOBPcAP gt

posi tion. gate, and said third and fourth seals are disposed in said
conduit body.

8. A subsea fluid coupling according to Claim 7,
wherein each of said first, second, third and fourth seals
comprises a metal ring of C-shaped cross section.

9. A subsea fluid coupling according to
Claim 1, wherein said first and second walls and said
first, second, third and fourth outer surfaces are planar.

10. A subsea fluid coupling according to
Claim 9, wherein said gate and said conduit body are
of rectangular cross-section.

11. A subsea fluid coupling according to '
Claim 1, wherein said housing includes an annular bore
communicating with said aperture, a coil compression
spring disposed in said bér@ffot biasing said gate to
its port-blocking position.

12. A subsea fluid coupling according to
Claim 11, wherein a portion of said aperture is formed
in a wall defining said bore.

13. A subsea fluid coupling according to

Claim 11, further including a coil compression spring
for biasing said slide toward its port-blocking position.
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