WNULT{- SSAGE FLUI D | COUPLI NG Aggﬁ?ﬁ?%ﬁs THEREFOR
ahd—i

+ The pre ent I nvention relates to f|UId coupl ers icular, to
a qU|ck di sconnect fluid coupler enpl oyi ng netal -to-netal seals.
Cplck di sconnect fluid coupl i ngs have been her et-of ore proposed for
use i n subnerged and non-subnerged applications. An exanple of a
subnerged application is 10 a subsea flwiyd coupl er such as that comonly
used in connection with subsea oil wells. Functions of the subsea
wel | are controlled by subsea devices such as val ves which are
actuated by hydraulic fluid. That fluid is delivered fromthe water

surface through fluid supply condyoLBI+»PASSAGE FLUID connected to the
subsea wel |l by neans of undcOUVPLENG AND METADL| SEAL. THEREFORONventional to
enpl oy under wat er coupl i ngs which can be quickly connected and
di sconnect ed. Each coupling includes male and femal e parts connected
to- respective comon nounting plates. By converging the 20 nount i ng
pl at es, simultaneous connection of the male and femal e parts can be
made. Likew se; sinultaneous

The present invention relates to fluid couplers

5 and, in particular, to a quick-disconnect fluid coupler
employing metal-to-metal seals,

Quick-disconnect fluid couplings have been
heretofore proposed for use in submerged and non-submerged
applications. An example of a submerged application is

10 a subsea fluid coupler such as that commonly used in
connection with subsea o0il wells. Functions of the subsea
well are controlled by subsea devices such as valves which
are actuated by hydraulic fluid. That fluid is delivered
from the water surface through fluid supply conduits which

15 are connected to the subsea well by means of underwater
couplings. It is conventional to employ underwater
couplings which can be quickly connected and disconnected.
Each coupling includes male and female parts connected to
respective common mounting plates. By converging the

20 - mounting plates, simultaneous connection of the male and
female parts can be made. Likewise, simultaneous
disconnection of the male and female parts can be made
by separating the mounting plates.

"Each coupling, i.e., each pair of male and female

25 parts controls the flow of hydraulic fluid to one subsea
device. It is common to employ a relatively large number
of subsea devices, necessitating the provision of many
‘couplings which results in the overall fluid control

- structure being very large and awkward to handle. It

30 would be desirable to minimize the overall size of that
structure, and/or to enable more fluid passages to be
provided for a structure of given size. '
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di sconnection of the male and female parts can be nade by éeparating

the mp¥mting plates. Each coupling, i.e., each pair of nmale
*and féfal e 25 parts controls the flow of hydraulic fluid to one subsea
device. It is conmmon to enploy a relatively |arge nunber of subsea
devi ces, necessitating the provision of many couplings which results
in the overall fluid control structure being very large and awkward
to handle. It 30 would be desirable t& Al nm ze the overall size of that
structure, and/or to enable nore fluid passages to be provi ded for a
structure of given size. - 2-

Furt hernore, the mati r‘igmﬁhaaidrermltmq)aﬁatmq rofi each mé.‘am:pa'q:)adith asults
in the need nea e bo bet e male
and femal e ptgr% S. 1 #’%& Sre@uﬁ-_ #{pen efeq cl;eréﬁ a%/é aﬁeavgaﬁq’é“[k "B’érform
t hat seal i nginterfaqing |h§twee\mmha¢ mta:la ad | fema ke Artsiur I8 eis han

el astoneric ts d i T a
consi der abl eélsﬁlb:%r?\}el%nlcgz ? tth?n :hﬁ' sdff %\&w%e seeﬁiéal S mcﬁ%ased
in an ePfort PBCtr’r&“easé"mé&r metal qqu@ 9{% norg | d445able itafess of the
seal s may inkilBistokéric WeAl®, tHeit iae waateRiHd Ak iY Begleicddhtd he nal e

and fe?%b%e%@ﬁf% éT@%Hgl efané‘%%éé%éé%f&ﬁ%éﬁ“”f%téhé”?%@f%ﬁty
of the seals is 1ncreased in an effort to increase wear
life, the resulting stiffness of the seals may inhibit
10 proper relative_movement and play between the male and
female parts. Therefore, it would be desirable to provide
metal seals which have a long wear life and yet are
sufficiently elastic to facilitate relative movement
between the male and female parts.
15 _ '
The present invention relates to a fluid coupling
comprising a female part, a male part, and metal seals.
The female part includes a housing having a longitudinal
aperture formed therein and defining a longitudinal axis.
20 .The aperture is of polygonal cross-section comprising at
least three inwardly facing walls. A first plurality of
at least three ligquid conducting passages is formed in the
housing, those passages intersecting respective ones of
the walls to'fo:m first lateral ports. A gate is mounted
25 in the aperture for longitudinal sliding movement between
a port blocking positioh and a port unblocking position.
The male part includes a conduit body defining a
longitudinal axis and configured to enter the aperture.
The conduit body is of polygonal cross-section
30 correspoﬁding to that of the aperture. The conduit body
comprises at least three upwardly facing walls arranged
to be disposed opposite respective ones of the inwardly
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metal seals which have a long wear |ife and yet are sufficiently
elastl %o facilitate rel ative novenent between the mal e and fenal e
.parts. T The present invention relates to a fluid coupling
conprising a fermale part, a male part, and netal seals. The femal e
part includes a housing having a | ongitudinal aperture forned therein
and defining a |longitudinal axis. 20 The aperture is of polygonal
cross-section conprising at | east thiPe€ inwardly facing walls. A
first plurality of at least three liquid conducting passages is
formed in the housi ng, those passages intersecting respective ones of
the walls to facing welllsalopicel the aleA aynl o dnfa I Wk 2ave beerd he

aperture for Ion tudl al_ slidi enent_ betwee D0l ocki ng

position and 4° %ﬂgt un§1 °ﬁ‘? %gs‘ﬁr%\i&w OP atﬁe&%lt&ﬁ% Fﬂ#&%des a

condui t body etehdmcrtgns passaqe@ng'is fbirmed dxi Shenccauihvitbady t chaseer t he

aperture.  pasHageSoNiitlerdidbings rlsgleidR Undd W 966 1 diiatlL
e condult body

cor respondi ngTfo t at 0 erture ri ses at
| east thPee ufR&isgy wRddi Q/\/éqr@ Feacagedateral REHS i s&)d%ﬂeQ;F‘{ﬁ?po& te
rgspectlve 0?@11@% h@?ﬁdﬁﬁﬂéﬁ'ﬁn thﬁ con%?ﬁp bﬂdy for l??glt%?lnal
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a port unblocking position. The male conduit body is
insertable axially into the aperture such that the conduit
10 body pushes the gate to its port unblocking position, and
the housing pushes the closure slide to its port
unblocking position, and'fﬁrther so that each of the first
ports becomes laterally aligned with one of the second
_ ports. The metal seals are provided for sealing around
15 each pair of first and second ports once those ports are
aligned with one another.
Preferably, a first releasable connector pin
is provided for alternately connecting the gate to the
conduit body and housing in response to relative axial
20 movement between male and female parts. A second
| releasable connector pin is provided for connecting the
closure slide alternately to the housing and conduit body
in responsé to relative axial movement between the male
and female parts.
25 Each metal seal preferably comprises an annular
metal seal member having a center hole therethrough
~defining a center axis. The seal member includes first
and second annular lips spaced apart along that axis and
forming a groove therebetween. Each lip includes an
30 anchored end and a free end. The anchored end of the
first lip is thicker than the anchored lip of the second
lip so that the deflection of the seal member occurs only
in the second lip.
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joined. A second plurality of at least three liquid conducti ng
passagéﬁlis formed in the conduit body, those passages intersecting
respecti've ones of the outwardly 5 facing walls to form second | ateral
ports. A closure slirde is mounted on the conduit body for

| ongi t udi nal sliding novenent between a port bl ocking position and

a port unbl ocking position. The male conduit body is I nsertabl e
axially into the aperture such that the eoadsdit 10 body pushes the gate
to its port unblocking position, and t he housi ng pushes the closure
slide to its port unbl ocki ng position, and further so that each of

the first - ports Refqimsdiater ablyeall geeenit! Bhen? j25t! ARaSEE8BHa
d 5
ports. The netal seals are provided tor sealing aroun each pair of

first and secdd®@SpGAntaGtc&aIRESEiysr suripces on thei gade angnhfemalanot her.

Preferably, aphirtst. r aieasaltifaceorngayed PyNthe firkt Ppipvigegréeerably
alternately cqgnnecting the atﬁ.to t he &gnﬁﬂit bod nd houaig& I n
e parfs. A

‘response to r 81 SREFRCRMRLCH) s1idgs, ERAAELNE: ﬁaFérgﬁdiFBnaFE

second S sarfaceblengagede dyothei secengr dipdéd poefevabdyt angutliace
closure slide_al:t.grna : [ copduyi . I Nn response
to rglativ; ayﬁé%ﬁhggéﬁé%¥5%g%&§é%?Fﬁep%ggggt tg Eg%dgggégﬁelﬁgfts. 25p
Each metal seal prefer ey pregentsdaventinapufurther rejates §0aR nenber

having a cent enyliQl @dlpAlitihavdRg the aB8LkOhBScEiBeE! %Eléé&ibl'erhﬁiﬁea'
menber includes first and_sécond annul ar |IES sgggsglggart al ong that

axis and arrangement .gr dOPEherepEBRERRS. theCANVE dates 89
anchor egoend theé adoves-deetribbdemesaliosedlcadoné &Rd in combihatibhp i S

et lect i on of eR 0% sHeAaskeCHnPE 3F §RGages. \ F"Cecond 11,

The objects and advantages of the invention will
become apparent from the following detailed description of
15 preferred embodiments thereof in connection with the
accompanying drawings in which like numerals designate
like elements and in which:
FIG. 1 is an axial sectional view of a fluid
coupling according to the present invention in.an
20 uncoupled condition;
FIG. 2 is a view similar to FIG. 1 after
a female part of the coupling has been partially
moved to a connected state; .
FIG. 3 is a view similar to FIG. 2 after the
25 male and female parts have been fully coupled together;
FIG. 4 is a view similar to FIG. 3 with the
coupling in a partially uncoupled state; '
FIG. 5 is a longitudinal sectional view similar
to FIG. 1, with the view being taken about a plane
30 - oriented at forty-five degrees relative to the plane
about which FIG. 1 was taken;
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-4- - Each seal is mounted so that the first and second

| i ps cgl act respective surfaces on the male and femal e parts. The
surface€ engaged by the first lip is preferably a surface which slides
relative to the first lip, and the 5 surface engaged by the second lip
Is preferably a surface which is stationary with respect to the
second |ip. The present invention further relates to a
fluid coupling having the above-described geleasable pin arrangenent .
Anot her aspect of the invention relates to-10 - the above-described net al

seal alone and in contFIGii®nis a viewtdinbbasurd aFES. whiwbthttkegages.

The objects qmg tagﬁf f I nyenpt | | pparent from
the foll ow ng e?géll e es]tér)i%%llttgsn 0 €5f8i]lﬁi:?+%$1ree %ﬁ%%g&n%ﬁts t her eof
in connection with thefFIG. 7 & corpeessngectionalsview krken|akengubhreal s
desi gnat e line 1 ¥K&7 &d€ S nd in which: FIG 1 is an
axi al sectional viewof a flujd coupling according to the present
inventich in an 20 KMol aFRFEFoRectional view taken@longstheyjew
sini!ar to FIXind sd8 ein FIc. 3 fenmal e part of the coupling has been _
gﬂnt : erl %lo FI G rzrm;??e}ﬁfq.ﬁ OinsneaCtp ar%tx?at.eew of a metal seal:l.:x!lgGme?’mﬂ:esra view
according to the present invention; and
FIG. 10 is a axial sectional view taken through
10 the sealing member of FIG. 9, with the sealing member

mounted in a fluid coupling.

- The preferred embodiments of the present
15 invention are disclosed below in connection with a subsea
fluid coupler, but will be appreciated that the invention
has utility in any environment disposed above or below sea
level.
An underwater coupling 10 depicted in
20 FIGS. 1-8 comprises male and female parts 12, 14 affixed
to respective mounting plates 16, 18. It will be
appreciated that numerous identical couplings 10 are
affixed to the plates 16, 18 for simultaneous connection
and disconnection as the plates are converged and
25 separated. :
The female part 14 includes a metal housing 17
which is affixed to the mounting plate 18 in any suitable
- fashion, e.g., by welds or bolts. The housing 17
includes an end face 22 which faces the male part 12.
30 Extending into the housing 17 through the end face 22
is an aperture 24 of polygonal, e.g., octagonal cross-
section. The octagonal aperture 24 includes four planar
long walls 24L and four planar short walls 24S arranged in
alternating fashion,about a longitudinal center axis 30 of
35 the aperture 24 (see FIG. 7).



25 mal e and femal e parts have been fully coupl ed together;

FIG 4 8 a viewsimlar to FIG 3 with the coupling in a partially
uncoupl ed st at e; FIG 5 is a longitudinal sectional view
simlar to FIG 1, with the view being taken about a plane 30
oriented at forty-five degrees relative to the plane about which FIG
1 was taken; FIG 6is aviewsimlar to FIG 5
with the mal e and fenmale parts in a=félty coupled condition;

FIG 7 is a cross-sectional view taken along the line 7-7 of FIG 3;
5 FIG 8 is a cross-sectional view taken along the l'ine
8-8 in FIG 3 . A plurafiliey 3£l Sedghl aRowreW19fia2 pARsagesalsl 1g
menber. according to the preSent _invéntian;

and F 10
is a axial sectfi¥E ibkheabensipfoddn (88 FIGSe Seadnd)menfBe GPdFPg 9,
with the seal i eadiepa¥sage 36 Hsuatagted 8of bei ¢ondeitiedgto a flexible

The preferred cnhodimentiudl UaC Bt8RGha R0 & hJUPAUIYR Fr6:d' 36L2RE]

5 at the water surface. The supply conduits pass through
openings 38’ formed in the mounting plate 18. Another end
of each passage 36 intersects a respective long wall 24L
of the aperture 24 to form therewith a port 39 |
communication the passage 36 with the aperture 24.

10 Disposed in each port 39 is a metal seal member 41 of a
configuration to be discussed later herein. '

A metal gate 40 of octagonal outer cross section
is slidably disposed in the aperture 24. The gate
includes long and short planar outer surfaces 40L, 40S

15 which slidably engage respective long and short aperture
walls 24L, 24S. The gate 40 is hollow and includes a
center through-hole 44 of polygonal, e.g., square, cross
section. The sqﬁare hole 44 is formed by four walls 46.
Two of the walls 46 are formed with laterally outwardly

20 projecting stop lips 47 (see FIG. 1) which slide within

| longitudinal slots 49 formed in two of the short walls 24S
of the aperture 24 of the housing 17. Those slots 49
terminate in stop shoulders 51 which are engageable with
the stop lips 47 to limit the extent of relative movement

25 between the housing and gate in one longitudinal direction
(i.e., to the right in FIG. 1).

Two holes 48 extend laterally through the gate,
each hole 48 intersecting one of the outer surfaces 40S

. and one of the walls 46. Mounted in each hole 48 is a

30 freely slidable latching pin 50. Each pin 50 includes
a cylindrical stem 505 and a head 50H, the latter fitting
into a counterbore 56 of the respective hole 48.
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fluid coupler, but will be appreciated that the invention has utility

in any €hvi ronment di sposed above or bel ow sea | evel .

An undeftater coupling 10 depicted in 20 FIGS. 1-8 conprises nale and
femal e parts 12, 14 affixed to respective nmounting plates 16, 18. It
wll be appreci ated that nunerous identical couplings 10 are
affixed to the plates 16, 18 for sinultaneous connection and

di sconnection as the plates are convergedg ang 25 separ at ed.

The female part 14 includes a nmetal housing 17 which is affixed to
the mounting plate 18'in any suitable fashion, e.g., by welds or

I vl ST v
i s an aperturédipdted Ry wptkact ©fy flaggesySOR ofr e heads SULVHH The
octagonal apeghouddéts Y W HedbydlthRilcounterbodie® 58 . s Eidh aded our
planar hort 88 Sk’ h TR 55" ac an, o SRR LY oMM

A plural Bty oftheehgad f5@MH. f IThied headk £9#s 186 also chamfered.

The housing 17 includes a plurality of
longitudinally projecting, circumferentially spaced
fingers 60. Formed in an inner face 61 of at least
two of the fingers is a recess 62 (see FIGS. 1 and 8).

10 Each recess has a base surface 64 and an inclined side
surface 66. Likewise, formed in two of the surfaces 42 of
the through-hole 44 is a similarly configured recess 68
having an inclined side surface 69 (see FIG. 3). Each
recess 68 is configured to receive a chamfered end of the

15 head of a pin 50. Likewise, the recesses 62 are
configured to receive chamfered ends of the stems of pins
carried by the male part 12, as will be discussed
hereinafter.

The male part 12 comprises a metal conduit

20 - body 90 having a main portion 91 of polygonal, e.g.,
octagonal cross section (see FIG. 8). A mounting end 91’/
of the main portion 91, which extends through a hole 93
in the mounting plate 16, is recessed along two sides
to form shoulders 92 which abut the mounting plate 16.

25 A pair of retaining rings 94 engage a recess formed in
the mounting end 91’ to secure the body 90 to the mounting
plate 16. The hoie.93 is of larger cross-section when the
mounting end 91/, permitting a certain amount of lateral
play of the mounting end 91/, so that the male part is

30 self-aligning with respect to the aperture 24 of the
female part during installation of the latter.



formed in the housing 17 (see FIGS. 5 and 7). One end of each passage

36 is ypted to be connected to a flexible supply conduit 38
extending to a hydraulic fluid source 5 at the water surface. The
supply conduits pass through openings 38 fornmed in the nounting

pl ate 18. Another end of each passage 36 intersects a respective |ong
wal | 24L of the aperture 24 to formtherewith a port 39

comuni cation the passage 36 with the apert&re 24. 10 Di sposed in each
port 39 is a nmetal seal nmenber 41 of a configuration to be di scussed
| ater herein. A netal gate 40 of octagonal outer cross
section is slida | S5 r e uigpe e :

i ncl udes | ong and shor'?h[y)? girlléair%out e{r:ﬂgﬁ??]ég‘gg ngcﬁg% 31:% bGé&h?gh sl i dably

engage respect?3® TR RARPAINT 129G pextending thepgthroygh (388 The gate 40
is hollow and FIG$ Udesard 8). E#&¢h cpasfage ghe hDhelddesf apbbygotalinalg. ,

square, Cross . S o] T uyare hole 44.is fo foyr .vwalls 46.
Twb of ¢ he val R EERE (e TR FhiRret fon ot dFSCB o Ena R kbR
stop |ipss47 (peetiG 98 )isvaddpted deo we htonnected| thgat adnduitsi(oot 49

housi ng 17, THOSASY LG eonasord yarqurfy LILACEENN Ené chuphify 20,

engageabl e wi t¥P the wekk heash (ne% shown) ¢ i nfFach hhakeyrahtPertienaipfe
novenent 25  jhed¥edtd e reusd i vatotidt €f | fo@Pcol©epi sudtasksdibget ben
(i.e., to the right jh H‘%iéﬂ'91 o Tmf golgg 4geexéegdo
lateral |y throf(fb%“ﬁaﬁe“ 1% RcHORDI R B Y sechFndedRE G¥Wo: RE
outer surg acestHédDdther ouker mwrfdcescldw! { sofitthémairdportienhshobees
Lfll ?ng)?i cal f;t%gén%(%%ésé%?'g& g%%a%%xp% hnaeéﬁg%%gf&g?i‘ﬁ%\g&éagl uidﬁfo a :
counterbore 56 of the rfeyn%ed \enhohe m@in portion 91 of the body 90
is a closure slide 110 which is adapted for axial sliding
movement relative to the conduit body 90. The slide 110
15 contains an axial through-hole 112 of octagonal shape
which defines eight surfaces 114/, 114’’. Formed in four
of those surfaces 114’ are recesses 116 in which seals 118
are disposed, the configuration of which will be
subsequently described. The surfaces 114’ which contain
- 20 the seals 118 are situated opposite the ports 106 formed
' in the body 90. Thus, when the closure slide 110 is |
situated in a port-tlocking position shown in FIGS. 1
and 1A, the seals 118 will form a seal around the
ports 106.
25 Two of the surfaces 114/’ which do not carry
seals 118 carry slidable pins 120, the pins 120 being
in alignment with one another (see FIG. S). Those
pins 120 are configured identically to the pins 50
disposed in the géte 40 in that they have chamfered heads
30 120H and chamfered stems 120S. The chamfered stems 120S
are configured to fit into the recesses 62 formed in
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-7- Laterally inward sliding novenent of the pins 50 is

I|n1tedfﬁy contact of flanges 50F of the heads 50H with shoul ders 58
defined by the counterbores 56. Each stem 50S has a chanfer 59 at an
end thereof located opposite 5 the head 50H. The head 50H i s al so
chanf er ed. The housing 17 includes a plurality of

| ongi tudinally projecting, circunferentially spaced fingers 60.
Formed in.an inner face 61 of at | east = two of the fingers is a recess
62 (see FIGS. 1 and 8). 10 Each recess has a base surface 64 and an

i nclined side surface 66. Likewse, forned in two of the surfaces 42
of the toh@ugbngers 46 bf théiwousihy aonf apdr cher ehantezr@d

cont i oured 1o hERgrABHoRER: EPnEataes; Ebrgitl intRt Recossed 1383 obhel®
Li kewi se, the ;aceespec62varsurfacescbolFguoédthe cenduis bhdwfsoedsends of
the stems of pLpg, 4. Raéiqﬁdwéy tffs”Bkegﬁéhtréées§51W%'bh@%hdh cussed

her ei nafter. conpri ses conduit 20
body 90 hawvi nglacated farthestofrem %6¢y@6HaFln§ plate 16 pyefggssal cross

section (see F&ﬁbhéf tﬁaﬁDHnéi@Q @Qﬂ19i29 1ocata& Ehesesitn tRoktheon 91,
whi ch extends thiou

9 ?o ih Rtln | at e %ﬁﬁ recessed
al'ong two si de@ounting;p ?B?n}ghéﬁ?%e?56923 i cfh éﬁu HEeﬁD |n§ Bl ate
16. 25 A pai ¢losuret sl bdegl110 ngsl Dibesgngeastaeheds tbothyed conduit the

ount i ng end 9%6d§09aeaa£fn&h§ gfggoggeéeigneognuﬁgi@gupling 10, as
10 will be explained hereinafter. -
Projecting from the main portion 91 of the
conduit body 90 is a tongue 132 which projects toward
the housing 17. The tongue 132 is of square-shaped
cross section, corresponding to the cross-sectional
15 = configuration of the square hole 44 formed in the gate 40.
Two outer walls 134 of the tongue include recesses 136,
each configured to receive the chamfered stem 50S of a
.pin 50, as will be discussed.
IN OPERATION, when the coupling 10 is about to be
20 connected, the plate 18 is oriented so that the male and
female parts 12, 14 are in the position shown in FIGS. 1
and 5. In that position, the chamfered heads 50H of the
pins 50 are received in the recesses 68 of the housing 17,
and the chamfered heads 120H of the pins 120 are received
25 in the recesses 126 of the conduit body 90. Hence, the
gate 40 is connected for movement with the housing 17 and
plate 18, and the closure slide 110 is joined to the
conduit body 90.
The plates 16 and 18 w111 each be in a
30 horizontal orientation, with the plate 18 positioned above
the plate 16. To connect the coupling 10 (and all other
couplings that are joined to the plates 16, 18), the
plate 18 is lowered toward the plate 16, i.e., is moved
to the right in FIG. 1.
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pl ate 16. The hol e 93 is of Targer cross-section when the nounting end

91', p fmtting a certain anount of |ateral pl ay of the nmounting end
91", that the male part is 30 self-aligning with respect to the
aperture 24 of the femal e part during installation of the latter.

- 8- The main portion 91 of the conduit body 90 - has
four passages 96 extendi ng therethrough (see FIGS. 5 and 8). Each
passage 96 includes a | ongitudinal bo}?iﬁn 98 and a lateral portion
100. Each longitudinal 5 portion 98 is adapted to be connected to a
condui t (not shown) which conducts hydraulic fluid fromthe coupling
10 to the well heasd {heotpldtmvit Afprvdaies dthegprlate 16p

bor ¢ on 91 1o ey Eoriats s B HY MRS B B0 ‘eelt the | (1 M
surfaces 104' cepterh&hrgughmiaieotHpiirthe gat%ecﬂé%%e%h?ocl%%\é?%e pins as

will be discusigde 110 enters a dWudd Qburildd byTaite PEIAGErs 90 0f the body
90 is a % osure slide 110 which is adapte axi al sliding
v

novenent 3r el aP @hﬁonﬂﬂ§¥ﬂﬂuﬁ?¢ 3 FhR (f%ﬁﬂ(ﬁ?]&ﬂ 15 contains an
axial through-hole 112 2af i gopatad w\mtlnues/\/rt¢rm@|vaélﬂwamgwesurfaces

11-4I , 1147 Fgr TRd 1'6n t%e end fa(%:fet Ot sclﬁrf% %fsi]]% 1.§r§°£€ggé§e&e116 in

whi ch seals 1%
closure slide 110 and pressures the closure slide toward

the plate 16. 2As a result, the side wall 129 of each

10 recess 126 acts as a cam surface to push the respective
pin 120 out of its recess 126 and into a recess 62 of
the housing 17 to join the closure slide 110 to the
housing 17. Also, the gate 40 abuts the conduit body 90
and is pressured thereby in a direction toward the

15 plate 18. Consequently, a side wall of each recess 68

' acts as a cam surface to push the respective pin 50 out
of its recess 68 and into a recess 136 of the tongue 132
so as to join the gate 40 to the conduit body 90. The
pins 120 and 50 remain in that conduit as the coupling

20 reaches its connected state shown in FIGS. 3 and 6.

. The plates 16, 18 could then be connected together
in any suitable fashion to retain the male and female
parts 12, 14 of the coupling 10 (and all other couplings
mounted to the plates 16, 18) in the connected state.

25 As the conduit body 90 enters the aperture 24,
water in the latter is displaced from the aperture 24
along longitudinal gaps formed between the conduit
body 90 and aperture.

In the connected state of the coupling, the

30 ports 106 of the passages 96 are in communication with the
ports 39 of the passages 36 (see FIG.6), whereby hydraulic
fluid can be conducted from the water surface to the well
‘head via the coupling 10.
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are di sposed, the configuration of .which will be subsequently
describggg The surfaces 114' which contain 20 the seals 118 are situated

opposite’the ports 106 forned in the body 90. ‘Thus, when the closure
slide 110 is situated in a port- blocking position shown in FIGS. 1
and 1A, the seals 118 will forma seal around the ports 106. 25

Two .of the surfaces 114 '' which do not carr seals 118 carry slidable
pins 120, the pins 120 being in aligﬁné t "with one another (see FIG
5). Those pins 120 are configured identically to the pins 50

di sposed in the gate 40 in that they have chanfered heads 30  120H and
chanfered stens 120S. Wherhitnf s edesired 6@08isconnédte €19aféoupELng 016/ t

. h H . .

51 (1 TECEIAS BALEUTHE A0 LA R e BRSSP neaos
120H are confi QRRKedUF S iaxprinedcakoee. 1Bhdbrimd as the ihoustmect?ve
surfaces 104" mpfvddaus,ond !, hesWedOrd sefe left FHfatNe ¥ SiKe a@ﬁéujgt%

i ' ate
U6 proj ects. bod HH Oh BI6" 2 IS A Fe 195 Yok AR FaRAmA
mount i ng pl at e stat(izeary @ue)to Thts conngesidmatithieche condd 5 Wedyp!dale
110 wi Il beconQ,iadt rp%ﬁ’l?%&,o atrn'ie ﬁ?@déjiésure slide 110 will travel with
the housing 17 due to its connection therewith via
pins 120. _
10 Eventually, the stop shoulders 51 of the
housing 17 engage the stop lips 47 of the gate 40 as
shown in FIG. 4, whereafter further movement of the
mountihg plate 18 to the left causes the gate 40 to
be urged to the left. Accordingly, the sides of the
1s recesses 136 of the tongue 132 cam the pins 50 out of
the recesses 136 and into the recesses 68 of the housing.
Simultaneously, the heads 120H of the pins 120 engage the
high sides 128 of the recesses 126 to prevent further |
movement of the pins 120 with the housing 17. Instead,
20 the sides of the recesses 62 cam the pins 120 out of the
'recesses 62 and into the recesses 126. That condition of
the pins 50, 120 coincides with the condition shown in
FIG. 2. The male and female parts 12, 14 can now be fully
separated and positioned as shown in FIGS. 1 and 5 wherein
25 the passages 36 of the housing are closed by the gate 40
and seals 41, and the passages 96 of the conduit body are
closed by the closure slide 110 and seals 118.
The metal seal member 41 is depicted in enlarged
view in FIGS. 10 and 11. That seal member, preferably
30 formed of stainless steel, is of annular configuration,
having a center hole 148 which defines a center axis 150.
- The seal member 41 comprises a pair of annular lips
152, 154 spaced apart along the axis 150 by a groove 156.



]

body 90 during a disconnection of the coupling 10, as 10 wll be

explaiégy herei nafter. _ Projecting fromthe main portion 91
of the - conduit body 90 is a tongue 132 which projects toward

t he housing 17. The tongue 132 is of square-shaped cross section,
corresponding to the cross-sectional 15 configuration of the square hole
44 formed in the gate 40. : Two outer walls 134 of the tongue include
recesses 136, each configured to rece2ve the chanfered stem 50S of a
pin 50, as will be discussed. I'N OPERATI ON, when the
coupling 10 is about to be 20 connected, the plate 18 is oriented so

that the nale ﬁﬁ?y I i Itel Wn oin
FIGS. 1 and s§al Imné_ at Qgggr{ri%#dt #éﬁigmﬁr%%ﬁgg%gﬁ_o %t he
pins 50 are rddeith®l housing ddoestich dhady the Yhudsilip 452 sealingdy t he

chanf ered headpnkddtLitHhdiging,2Wn2readscade/ &hidk 1ip rsetah%?qgesses 12?
or novenen

\?\: thhf hgoﬂgﬂéfq%%%%?&he'*%% %bﬁzﬁh-: Fhaty av% er?é‘%mrlg%cf?g‘%ﬂ&si s joi ned
tothe s @omlittffadeodshith is movable relatlive Hotthe B@adndnld will each
the plate 16, 3 SBAE PRerRItN Y, o vhe B dedcl POt O 0E Tnge”
that are joined to the Biich ©f the 1gps tI%2, 154 igiclugless ans anchored t owar d
the plate 16, dnf-and & TRAend. THe ! RAdHAHYA idhd Id¢ the thick
lip 154 is thicker than that of the thin 1lip 152.
10 For example, the thickness T of the thick lip at its
anchored end is at least two times the thickness T’
of the anchored end of the thin 1lip, and more preferably
four- to five times that thickness.
Due to the difference in thickness between those
15 anchored ends, the thin lip 152 is flexible, whereas the
| thick lip 154 is rigid. That is, any flexing of the seal
member will occur is the thin lip, which flexes about its
anchored end. When flexed out of its released state, the
thin lip preloads the seal to initiate a sealing action at
20 - the face of the thick (shear seal) lip. Thus, the seal
member could be described as a combined lip/shear seal.
Also, the thin 1lip can flex during operation to permit the
seal member to take up float between the housing 17 and
the gate 40 (or between the housing 17 and the conduit
25 body 90) in a direction parallel to the axis 150. The
thick 1lip 154 is rigid to minimize the occurrence of wear
resulting from frictional contact with the gate 40 (or
conduit body 90) during movement of the gate (or conduit
_ body) relative to the seal in a direction perpendicular
30 to the axis 150 (i.e., in a direction parallel to the
axis 30). Hence, the seal member is able to flex to take
up the lateral floating motion between the parts 17,40 and
yet is rigid at its interface with a relatively movable



- 10 - As the plate 18 approaches the plate 16, t he
tongueSEBZ of the conduit body 90 enters the center through-hole 44 of
" *‘the gate, and the closure slide 110 enters a space bounded by the
fingers 60 5 of the housing 17, as shown in FIG 2. As
the plate 18 continues to nove toward the pl ate 16, the end face 22 of
the housing 17 contacts the closure slide 110 and pressures the
closure slide toward the plate 16. <A Tesult, the side wall 129 of
each 10 recess 126 acts as a camsurface to push the respective pin
120 out of its recess 126 and into a recess 62 of the housing 17 to

join the cl osgagtsitiodpel¥drivo theenecesshoyssaaling Aunetiohe ¢dteoh@ abuts

th duit body 90 d i d by in.a di Iy dth

15 “plate 150ansex At §, hioh GRLHaPY bRScESHuNEIBeS FEACtIoRaL i ag o

cam surface tpoupbingt hetiempecSuch pehabflopudbf the sehli is metepsps&ibaed

Into a recess 3%@%%%%&%9‘1%%%1 seal SBfaé.-EBaJRQH”c &s32L2e43nt 0 the
ofo) e prns and-50 th COo

condui t body remai n 1 h that 'condurt™as the

coupl i ng520 whergdme&hiet d ipsnhaveecansharedseods pf Ehestigadnd 6. The

plates 16, 18¢fQukeelsaen be connected together in any suitable fashion

to retain the male and f 2, 14 of the coupling 10 gand al
Ceed

emal e ., parts, 1
- ot her couplings ndig ER1CE LAB ﬁpété§°iB§e§8?niﬁ“Fﬁ€ YRS dtate.
25 ~ whAgh! bxtendduitowaedya9@reat end tbs sgether €¢hdék lip inater in
e et o BIBRRTAR pORy' RepRRERUEE A 1 m, et e RN 0%
connect 8d st aseadfingheontagiti bgtweks 8he thpokt 3ip06d54f ande thassayduil6 are
:/mne?g?;uﬂ;g?;hleﬁg%bh dirs in aPPEhatIVedy hAPrBRS3EGEEn38d§acent! nb) -
free end 153, so that the elastic force of the seal is
concentrated at that region. This produces'a highly
effective sealing force.
15 Furthermore, when the conduit body 90 approaches
the seal member 41 during a coupling operation, the
inclined surface 157 of the seal member, shown in phanton
lines in FIG. 10 faces the oncoming conduit body and |
enables the conduit body to more easily compress the seal
20 member along the axis 150. That is, the surface 157 acts
in the manner of a cam follower surface to facilitate an
axial comp;ession of the seal member by the conduit body.
The seal member 41 is arranged such that the
recess 156 opens toward the axis 150. The seal member 118
25 is of identical construction as the seal member 41, except
that the recess 156 opens away from the axis 150, as is
evident from FIGS. 5 and 6. As a result, it is possible
for pressure occurring in the passages 96 to force open
the seal member 118 by flexing the thin lip in a direction
30 toward the conduit body 90. This enables the seal
member 118 to relieve pressure in their respective
_passages 96. Such pressure relief can occur, for example,



fluid can be conducted fromthe water surface to the well head vi a

t he caﬂbllng 10. . When it is desired to

‘di sconnéct the coupl i ng 10, the plate 18 is lifted fromthe plate 16
to reverse the procedure expl ai ned above. That is, as the housing 17
noves up, i.e., noves to the left relative to the conduit 5 body 90 in
FIG 3, the gate 40 wll initially renaln stationary due to its
connection with the conduit body 90 4ia pins 50, and the closure
slide 110 will travel wth the housing 17 due to its connection
therewith via pins 120. 10 Eventual |y, the stop shoul ders

51 of the follwusiq@r Urammkindie it nade Andfanelemenberss
shown in FIGg éeﬂﬁbe)ﬁ.ﬁaé&nfé Jfl@ﬁ%ﬂf@b‘rwll%g% deviﬁesmlﬁﬁg gapl ate 18

to the left causes the gate 4 ur ge eft. Accordingly,
the sides of ReRD AFtuated &y dhe Jwdpanlic tR?ﬁ@fé‘rPBQZ%é'rﬁttW 250 out
of t he gIRERAE & eyl isdfcd he recesses 68 of the hou5|ng

oSy, e e e e Al W93 e i AL

with the hougpruyibes Iansuae]ay,fémale ddupldinde 2 2¢f ghevhricshe g X688 cam t he

pins 120 out il ¢y of hydraulic passages, i.e., four, to be
simultaneously interconnected. This significantly reduces
the overall size of the multi-coupler structure of which

10 each male/female coupling 12, 14 constitutes only one of
many such couplings 12, 14. A multi-coupler structure of
smaller size is thus able to interconnect the various
subsea devices being controlled.

Furthermore, the use of pins 50, 120 for shifting

15 the gate 40 and closure slide 110 eliminates the need for
heavier and space-consuming springs to perform that
function.

The ability of the male part 12 to be self-

_ aligning (due to the looseness of the mounting part 91/

20 within the hole 93) facilitates the axial mating of the
male and female parts and eliminates the need to provide
precise alignment of those parts.

The metal seal members 41, 118 are axially
compressible and yet highly rugged to be resistant to

25 frictional wear.

Although the present invention has been described
in connection with preferred embodiments thereof, it will
be appreciated by those skilled in the art that additions,
modifications, substitutions and deletions not |

30 specifically described may be made without departing from
the spirit and scope of the invention as defined by'the
appended claims. As pointed out earlier, the present
invention can be used above or below seal level, i.e., in

- a liquid or gaseous atmosphere, or even in outer space.



recesses 62 and into the recesses 126. That condition of t he pi ns 50,
120 cg%gcides with the condition shown in FIG 2. The nmale and fenale
‘parts , 14 can now be fully separated and positionedas shown in
FIGS. 1 and 5 wherein 25 t he passages 36 of the housi

the gate 40 - and seals 41, and the passages 96 of ’t]mliim"ﬁmﬁﬂtﬁml
are cl osed by the closure slide 110 nd seal s 118. N5 | wlhe
netal seal nenber 41 is depicted in enlar viewin FIGS. 10 and 11.
That seal nenber, preferably 30 f or med of stainless steel, is of annul ar
configuration, having a center h@aiM$ which defines a center axis
150. The seal nenber 41 conprises a pair of annular |ips 152,
154 spaced apart along the axis 150 by a groove 156.

- 12 - The seal nenber js arranged within, ,a,recess 158 forned

in the housing 17, such-t htEdwEd ($P4P1 IR 159°RREAFARSY contacts the
housi ng, whereas the thick I|p sealingly contacts the gate 40. That
is, the thick |ip enga gﬁ a surfaCf %@lch is novable relative to the
seal in a di r ectT oFeTRIS FRE T ARTIVBLRHE axis 150.

Each of the lips 152, 154 includes an anchored _ end and a free end.
Iﬂfnarfgoigg end of the thick nousind 'WavPAg' & 18hg¥ehaifal Lpatelbet Ne
' ' formed therein defining a longitudinal

5 axis, said aperture being of polygonal
cross~section comprising at least three

inwardly facing walls,

a first plurality of at least three fluid-

conducting passages formed in said housing
10 ' and intersecting respective ones of said

walls to form first lateral ports, and

a gate mounted in said aperture for
longitudinal sliding movement between a
port-blocking position and a port-

15 unblbcking position;

a male part including:

a conduit body defining a longitudinal axis
and configured to enter said aperture, said
conduit body being of polygonal cross-

20 section corresponding to that of said
aperture and comprising at least three
outwardly facing walls arranged to be
disposed opposite respective ones of the
inwardly facing walls once the male and

25 female parts have been joined,



10 For exanple, the thickness T-of the thick lip at its anchored
end i sl least two times the thickness T of the ancho nd of the
thin I ™"p, and nore preferably four to five tinmes:t hi ckness:

Due to the difference in thickness between those 15 ._arm)j,?' he
thin lip 152 is flexible, whereas the thick lip 154+ 'S¢ [ ﬁmy
h

is, - any flexing of the seal menber will occur is the thin |i%,

fl exes about its anchored end. Weh #feXed out of its released state,
t he thin lip preloads the seal to initiate a sealing action at 20
the face of the thick (shear seal) lip. Thus, the seal menber coul d

be described as a conbi ned | iap/sHeard pdairality ofAl &b, leasttthneéi plubd-

fl ex during operation to perm fpﬁ.. éﬁ?qe 0y p
bet ween the housing 17 and Eon éﬂ%ﬂ%? or ‘be W%%nlﬁgégﬁgu%%#§@£9 and
the conduit 25 body 90) i fadwiansctinfienaecting respeetivesones. of The

thick lip 154 is rigid to M yalid QuUthRRAGH FRIIGRy Gra¥Bd to form' 8846khaNT
fromfrictional contact with _the gate 40 (or conduit body 90) during
movemen8Qf the gate (or cond@%eral Pon¥Syy@n%k| ative to the seal in a

di rection perpendicul ar 30 to the axis 150 (i.e., in a direction

parallel to the axi s 3Q). .Hence, .t seal er.. i le L ex to

t ake up the lateral fl tﬁ%ﬂfqﬁﬁiﬁﬁi eﬁ%@8ﬁ§%¥é5$a$?gg1$?Q§ugﬁd

yet is rigid at its interfacdody fear nangitmd inabvwbiding movement

- 13 - between a port-blocking position and a
port-unblocking position;

35 said male conduit body being insertable axially
into said aperture such that said conduit body
pushes said gate to its port-unblocking position,
and said housing pushes said closure slide to its
port-unblocking position, and each of said first

40 ports becomes laterally aligned with one of said
second ports, and '

a metal seal for sealing around each pair of
said first and second ports when such ports
are aligned with one another.

2. A fluid coupling according to Claim 1,
wherein said aperture comprises at least six inwardly
facing walls, three of said inwardly facing walls having
said first ports, each of the remaining three inwardly

S facing walls being disposed between two of said port-
containing inwardly facing walls, said conduit body
comprising at least six outwardly facing walls, three
of said outwardly facing walls having said second ports,
each of the remaining three outwardly facing walls being

10 disposed between two of said port-containing outwardly
facing walls. |



part to performthe necessary sealing functions w thout beihg wor n at

a hig@?gate by the resulting frictional rubbi ng action. Such behavi or
of the"Seal is not possible with conventional netal—seals—of C-shaped
cross-section 5 wherein the |ips have anchored ends of identical

*

away fromthe thin lip 152. As a result,-1f7 - sealing cont act ‘bbt wkers t hre
thick lip 154 and the conduit body 90 occurs in a relatively narrow
regi on adjacent the free end 153, so that the elastic force of .the
seal is concentrated at that region. This produces a highly
effective sealing force. 15 Furthernmore, when the conduit body
90 approaches t hd -sedl fhaidecoapldng mearrdbiy ity Gpekmid Further
inclined surfaggldaingh the seal nenber, shown in phantom lines in
FIG 10 faces the oncom ng conduit body and enabl es the conduit body
to nore easily conpress the seal 20 menber al ong the axis 150. That is,
the surface 157 acts at leastt bmenfiret eormeror Pimvoursurface to
facilitate an axi al conpression of the seal nenber by the conduit
body. The seal nenber 41 is arranged such that the
recess 156 opens toward the srnnettdingTisaisegatestisesaitB cahduily omly
i denticak construction as th eali $ ey U4 ess
b and als'E‘?Ji'i’iist‘nercﬂ}rg Ps’&‘i?gthox}sxn &P?Gtsréél?aoar{]%c

156 opens away fromthe axis 150, .as evident, fro 6.

As a result, it is possible to axipd, inserdian @fc faid Fanduide kedkages 96

\tl\ﬂ: gﬁngitsénds toward a frelhgnghilgg l):‘ IOt ﬁ24tlh|nglku??; ?2 Oﬂ""!ﬁm’mmmm’

to force open the seal img@beaidl@perthireXi rhd he thin lip in a
direction 30 toward the conduit body 90. This enables the seal
menber 118 to relieve pressure in their respective passages 96. Such

pressure relief can occur, fd@orecampeeting said gate to said housing
' and disconnecting said gate from said
10 - conduit body in response to axial removal
of said conduit body from said aperture,

said first connector pin being engageable
in a recess formed in one of said remaining
inwardly facing walls;

15 at least one second connector pin for

connecting said closure slide to said

housing and disconnecting said closure

slide from said conduit body in response to

axial insertion of said conduit body into
20 said aperture, and



- 14 - foll ow ng an uncoupling of the nmale and fenmal e nenbers,

to ena@E@ some or all of the well-head devices that had been actuated
by the Hydraulic pressure to return to a cl osed—or—neutral state. 5
It will be appreciated that the present invention = rQyj

mal e/ fenal e coupling 12, 14 which enables a pfunﬂmi g“%ﬁﬂﬁ“ﬁ!&““ic
passages, i.e., four, to. be si mul t aneously i ntent N I S
significantly reduces the overall s12€ 6f the mul ti-coupler structure
of which 10 each mal e/femal e coupling 12, 14 constitutes only one of
many such couplings 12, 14. A nulti-coupler structure of smal | er size

Is thus able to interconnect tbangetingssaid clivbare ddidectobsadd

controll ed. Fu apr h SQ. ' f
shifting 15 the gate 40 andééﬁgég?esgﬁgdgnglglgFPﬁb%gFgggt%égﬁeggonge
heavi er and space-consuni ng spiidgsfrompsafidr housing in respooseoto

e o, o e e P ik Sgedihf g pankigilas Gy ok

| ooseness of the mounting part ¢ Itates the
axi al nme®%ng of the mal eSahd RBAEFBYBarts and elimnates the need to
provi de preci se alignnment of those parts. The net al

seal

menbers 41, 118 are ax'aLLYd at least one second connector pin
being engageable in a recess formed in one
of said remaining outwardly facing walls.

4, A fluid coupling according to Claim 3,
wherein there are eight said inwardly facing walls four of
which contain said first ports, and there are eight said
outwardly facing walls four of which contain said second -
ports.

5. A fluid coupling according to
Claim 1, wherein each metal seal comprises an annular
metal seal member having a center hole therethrough
defining a center axis, said seal member including first
and second annular lips spaced apart along said center
axis and forming a groove therebetween, each lip including
an anchored end and a free end, said anchored end of said
first lip being thicker than said anchored end of said
second lip. ' '

6. A fluid coupling according to
Claim 5, wherein said anchored end of said first lip
is at least two times as thick as said anchored end of
said second 1lip. '



conpre‘iﬁble and yet highly rugged to be resistant to 25 frictional
72

vvear
in connect i on

Al t hough the present invention has been descrlbed

with preferred enbodi ments thereof, it w ft

appreci ated by those skilled in the art that addltlons

i fications, substitutions and deletions not 30 specJMIWImiﬂH"lmp
may be made w thout departing from the spirit and

i nvention as defined by the appended 1@ ai ns. As pointed out earlier,

nodi fi cati ons

t he present

i nventi on can be used above or bel ow seal level, i.e.,

a liquid or gaseous atnosphere, or even in outer space.

- 15 -

coupl i ng, conpr
a housi ng haV|ﬂga

1. ‘Afluid
7. A fluid °°up£¥$§N§Fcorg%Fglncludln

émlgngVPGHFﬁﬁlséﬁérﬂﬁFél seallng means comprgggﬁeg t here

defining a Iongeéuﬂhqahemﬁer disposed in said@Xh&us$agdanBeht Beg1PRLNg of

pol ygonal

member disposed in said closure slide, said sealing member
disposed in said housing having said first lip thereof
engaging said gate, said sealing member disposed in said
closure slide having said first lip thereof arranged to
engage said conduit body.

8. A fluid coupling according to
Claim 7, wherein said sealing member disposed in said
housing has said groove thereof opening toward said center
axis, said scaling member disposed in said closure slide
having said groove thereof opening toward said center
axis.

9. A fluid coupling according to Claim 5,
wherein said first lip has an outer surface extending
toward said free end of said first lip in a direction away
from.said second lip.

10. A fluid coupling, comprising:

a female part including:
a housing having a longitudinal aperture
formed therein defining a longitudinal
axis{
a first fluid-conducting passage formed in

said housing and intersecting said aperture
to form therewith a first lateral port, and

in

in



cross-section conprising at |east three - inwardly facing
malls,%%; a first plurality of at least three fluid-

tonduc®’ng passages forned in said housing 10 ,f,,-—f~*aﬁﬂ*’f~’~

I ntersecting respective ones of said . wal ls
first lateral ports, and ' a gate mm \‘m‘(ﬂm\“
~aperture for | ongi tudi nal sliding en a

port-bl ocking position and a port- 15 = 20 - _\uﬁbl%cking position
a mal e part including: -, a conduit body defining a

| ongi t udi nal axis a gate mouant@dcdRf sgddeaPEE t¥RLL£OFai d
aperturgp said , longituedndyl is1hadnghabiemehtpRetaeen cross-
20 : . section corresp 3@'%& to tha&.of sahd

aperture and conprising at | 2afPrERPIECKing position and a por%s, gy facing
wal I s arranged to be unblocking podgiitioned opposite respective ones
of the i nwardly facing walls once the mal e and 25

femal e parts have been joined,
a male part including:

a conduit body defining a longitudinal axis
15 and configured to enter said aperture,

a second fluid-conducting passage formed in
said conduit body and'intersecting an outer
periphery thereof for forming therewith a
second lateral port, and

20 a closure slide mounted on said conduit
body for longitudinal sliding movement
between a port-blocking position and a
port-unblocking position;

said male conduit body being insertable axially
25 into said aperture such that said conduit body
pushes said gate to its port-uhblocking position,
and said housing pushes said closure slide to its
port-unblocking position, and said first and
second ports become laterally aligned with one
30 _ another;

metal seals carried by said male and female parts
for creating seals around said first and second
ports when said gate and said closure slide are
in their port-blocking positions, and for
35 ' creating seals around said first and second ports
| when said. first and second ports are laterally
aligned with one another;



- 16 - a second plurality of at l|east three fluid-
_conduqﬁ@ng passages fornmed in said conduit body and-
‘intersécting respective ones of

' sai d_out war d| [ ng
\Qlalc: zsfjgef glr imdzefrgﬂgt 28 on said conduit atersl portis“!““!“uu)m'! i[lmﬁiil

| ongi tudi nal sliding novenent bet ween a port- bl ocking

position and a por t= @nibl=ocki ng position; 35

said nmal e conduit body being insertable axially into said

aperture such that said conduit body pushes ‘said gate to its

port - unbl ocki ng position, and sai d housi ng pushes said

closure slide to its ort-unbl ocki ng position, -and eag¢h of
said first 40 at IBBFFS°BEc6§§§tIﬁ?%?ﬁFF?rafPEnganﬁﬁFﬁlﬂﬁesﬁidsaid

second ports, and  gate to said Son@uft Beay aAAa atskbhRfedtingdsaiah

pair of sgid first agdhsecond Ports when sgch orhs

are aliéﬂed with one af8ffefrom sald housing. In,respppge 8068%? g

according to Claim1, insertibarefnssiddcapduitrbodynpnteesaid apestusex

I nwar dly

and for connecting said gate to said housing and
" disconnecting said gate from said conduit body in
response to axial removal of said conduit body
45 from said aperture; and '

at least one second connector for connecting said
closure slide to said housing and disconnecting
said closure slide from said conduit body in
response to axial insertion of said conduit

=0 body into said aperture, and for connecting
said closure slide to said conduit body and
disconnecting said closure slide from said
‘housing in response to axial removal of said
conduit body from said aperture.

11, A fluid coupling according to
Claim 10, wherein said at least one first connector
is movably mounted on said gate, and said at least one
second connector is mounted on said closure slide.

12. A fluid coupling according to
Claim 11, wherein said at least one first connector
comprises a first pin laterally slidable in a first
lateral hole formed in said gate, and said at least one
second connector comprises a second pin laterally slidable
in a second lateral hole formed in said closure slide.



facing walls, three of said inwardly facing walls having said first
ports,£®ach of the remaining three inwardly 5 facing walls being
dlspoééd between two of said port- cont ai ni ng |nmaTdTy*T%KWTmrvwﬁ¢1r“

said conduit body conprising at |east six outwardly
t hree of said outwardly facing walls having said s i"ﬁ!mﬂ jl”“l
each of the remaining three outwardly facing walls beln

bet ween two of said port-containing outwar2@y= faC|ng wal |'s.

- 17 - " 3. Afluid coupling according to Claim?2 further
I ncl-udi ng: at |l east one first connector pin for:
connecting said gate tyg saixd ﬁ%@léolm%g According to and

di sconnecti ng ald 5&55|q1 i n respon t o, axi al
insertion of said flrst pin is alternately insertable

into recesses carried by said housing and said conduit
body, respectively, and said second pin is alternately
insertable into recesses carried by said housing and
said conduit body, respectively.

14. A fluid coupling according to
Claim 13, wherein said recesses in said housing and
conduit body include cam surfaces for camming said
first and second pins out of respective recesses.

15. A fluid coupling according to Claim 10,
wherein said aperture is of polygonal cross sectional
shape and comprises at least three walls, and said conduit
body is of polygonal cross-sectional shape and comprises

5  at least three walls, there being at least three said
first fluid-conducting passages intersecting
respective walls of said aperture to form three first
-ports, and there being at least three said second fluid-
conducting passages intersecting respective walls of said
10 conduit body to form three second ports.

16. A fluid coupling according to Claim 10,
wherein each metal seal comprises an annular metal
seal member having a center hole therein defining
a center axis, said seal member including first and
second annular lips spaced apart along said center axis
and forming a groove therebetween, each lip including an
anchored end and a free end, said anchored end of said

first lip being thicker than said anchored end of said
second 1lip.



-

into said aperture, and for connecting said gate to
sai d hedsi ng and di sconnecti ng sald gate aid 10

éonduiﬁ?body in response to axial renoval Jof said
conduit body from said aperture, ””l”lﬂggl’#ﬂmml’
connector pin being engageabl e _ in are ! !ﬁn
one of said renmaining - zbnﬂardly facing walls ;> 1%

at | east one second connector pin for connecti ng

Said closure . oo tOFAOA metal gealing menber UShERL8R90H BRAVEC 1D,
to forming a qgnter ihelke tdefining a centeii axbsdysaidobady
sai d apertureimdltiding first and second annular lips spaced axially
apart and forming an annular groove therebetween, each lip
having an anchored end and a free end, said anchored end
5 of said first lip being thicker than said anchored end of
said second lip, said first lip including an outer surface
extending toward said free end of said first 1lip in a

direction away from said second lip.

18. A metal sealing member according to Claim 17,

10 wherein said anchored end of said first lip is at least
two times as thick as said anchored end of said second
lip.

19. Apparatus comprising first and second metal

parts, said first and second relatively movable parts

15 including respective ports alignable with one another, and
an annular metal seal member disposed in said port of said
first part, said seal member having a center hole therein
defining a center axis, said seal member including first
and second annular lips spaced apart along said center

20 axis and forming a groove therebetween, each lip including
an anchored end and a free end, said anchored end of said
second 1lip being thinner than said anchored end of said
first lip to permit said metal seal member to flex in a
direction parallel to said axis, said first and second

25 parts being movable relative to one another parallel to
said center axis to bring said ports into and out of
alignment, said first lip being in sealing engagement
with said second part.

20. Apparatus according to Claim 19, wherein said
anchored end of said first lip is at least two times as
thick as said anchored end of said second lip.



connecting said closure slide to said condui t body and

dlsc0&ﬁpct|ng said closure sl i de Tromrsai-d-housing in
‘response to- axi al renoval of said EondU|t body fron125
sai d aperture, : said at |east ondt

pin bei ng engageabl e in a recesy _f

of said remaining outwardly facing walls. w
coupling .according to Caim 3, wher €4 t here ei_ght "sal rd
facing walls four of whi ch contain said first ports, ;e

ei ght said outwardly facing walls four of which contain said second
ports. 5. A fluid coupling according to Claiml,
wherein each netal seal conprises an annuIa net al seal nenber having
a center hole therethrough  RPStE |9ﬁ;EPQm9&§§1%ﬂﬁ§P sai d seal nenber

including first and second annular l'i ps spaced apart along said
o anchor ed end ang s Py Bhub(BolRPEHG,cREBEA" B g uh B Fpubh a1, |
bei ng t hi cker inbhindesi vakecandecfiemalieoparsisdwhich c@@c@ndCbMPIed
6. Afluid COEP%éEHe?CCOfﬂénﬂe*Qle partckﬁbﬁhéeéw?%H% %a%%'ge%“ ehad 1
of said first east " two tines as as s anchore end
of Ssa,dcéggquby|5 slldable gate. The male part includes four
passages normally closed by a closure slide. When the
male and female parts are coupled together, the gate is
pushed aside by the gate part and becomes temporarily
joined thereto, and the closure slide is pushed aside by
10 the female part and is temporarily joined thereto. When
the male and female parts are uncoupled, the gate and
closure slide are moved back to their passage-closing
positions. A metal sealing member for the passages
includes annular thick and thin lips. The thin 1lip
15 = provides flexibility, and the thick lip engagés a
relatively movable part.



-19- 7. Afluid coup ygg accordlngt CI | m 5, wherein

said gatal sealing neans conprises a seal i ng it e lawecsal d
‘housi and a sealing menber di sposed in said cI I
seal i ng menber di sposed in said hou3|ng havi nfg hereof
engagi ng said gate, said sealingfTe dlsposed K saLd ‘closure slide
havi ng sai d f| rst I|p t‘ er eof arra ge |oengage ,g |T1Mbbdy
8. A - Qg O e - e per
di spds ,. Fpeias sl grove,( e‘r’ Zof ‘d saivd
center [/‘/I l. nETbhet di;3paS |d Io ‘1 de
havi ng\5\ 70 Tde% er’e QhEN gopoward QHQ& ag .. "Ib g+
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10. A ffuid coupling, conprising: - a feWFh&thimwﬁ£smnRe laced
a hous#gy having a |ongitudi nal apert /s - || THHSs foO [
defining a longitudinal 5 axi s, =' g muuwnm Irf",
first fluid-conducting passage forned in AT g g -

and intersecting said aperture & Qﬁp'af')byirct hpéqwith a

first lateral port, am/ ) -y, - 20 - :
a gate nounted in sai( \yé/f/)‘// ey | ongi tiudi-nal _ ... -
sliding novenent betwg [ L L. ‘ 5 ..Il NOEkEdY posid{ Qurahd

a port- ’ R = ' RN

ﬂE\ RN . XN

uz” L se 129

Noee .

N\ #se
_'\--_. ,-_4 7 / /1 7 /l// ,?/v ? ‘f‘ "o ’& ,ao ,c*-.l/\s
—_ | d_ <
T _l ' / t N q . \\1.
. -\’\\<, ‘\‘\\\\‘ ! \

. _ | N\
\\ n A S / zzgzz77702,

! M~
/ a

\

T

N

- - ; 7 )

SSN A R

q !
/

.3‘;



a conduit body defining a Iongitudinal axis 15

Qonfidﬁﬁed to enter said aperture, ’TH Tmsmm“ h%d

fl ui d- conducting passage forned in 3/3 ‘"M body

and intersecting an outer pEFiRhe

formng therewith a ' second | atetal port, and 20 :

a closure slide nounted on said conduit bod for

| ongi t udi nal sliding no&gnent ' b@ﬁ%een a 66Hock|ng f
position and a l

14$ ort-unbl ocki ng ppsi

said nmal e conduit bod | e axially 25 sa
aperture such th3® sé 6 9% oige
port - unbl ocki ng pg d

first and
anot her; _
for creating sea
said gate and sg
posi tions, 8@
second ports
aligned with ong

i
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- 21 - at | east one first connector for connectlng said
gate to sai d condui t body and di sconnecting said 40

sdi d housing -in response to axial - : [ sggﬂ_mgmh'sshaﬁo dui t
body into said aperture ~and for conn ctln 0@ q%ﬁe t o|l sai d
housi ng and di sconnecting said gate fir phieS 5? on kot 0 dy

I n response to axial remo¥al of said lesreui-t—Hedy—=5
fromsaid aperture; and T at |least one second connector for
connecting said cl O?tﬁe 3e to said housing and

di sconnecti ng 453 d | i ddOf rom si2 d condui t- body in
response to ,';- ' P BEET -;Gn =l boty—rt-onsai d
aperture, andf{f OTIAE 710 saiftvc 'AQU S04 | '
conduit body 4 JI W’l'*uu ‘-‘\xl\'\ < aid
housi ng in reSppn q4%o ------ 044 O Mg U y
from sai d apdrijre. “l]- 4866 ’ Accdr d;
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Cfain110, wherein said at | east one first connec;dr
mounted on said gate, and said at |east one - sec
nmount ed on said ¢l osure slide. 12. A

S anany

= Fo——1S

2y NTIQHEET

according to Claim 11, wherein said at |east ongfirs OWe {9951
conprises a first pin laterally slidable in a first eTaLgfaLmhoLe_
formed in said gate, and said at | eas? one "~ second connecto o prHses
a second pin laterally slidable ——1tn a second lateral hole forned in
said closure slide. -22-

13. A fluid coupling according to Claim12, wherein said first pinis
alternately insertable into recesS6s 68r g2d faosai d, housi ng and said
condui t body, rEesRe v ) N i lternately
insertable into reces es:Eer e by s N 28 ondui t
body, respectively. : | ' to

Cl aim 13, wherein sai sses in\§al u coAduj dy

i ncl ude cam surfaces mm ng shi d '
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first and second pins out of respective recesses. _ 15. A
fluid coupling according to daim 10, wherein s %ggggriuuc~F§151 '
pol ygonal cross sectional shape and conpri ses at CEME _
and sai d conduit - body is of polygonal cross-sectjj anal g iﬁﬁ% -
conprises 5 at least three walls, there being at | a@ﬂfﬁﬁi_@@@ét e o
first fluid-conducting passages intersetting respective wartrs-or—said
aperture to formthree first .7 ports—and there being at |east three
said second fluid- conducti ng passages intersecting respective walls

of said 10 conduit body to formthree second ports. 16. A
fluid coupling according to d aim 10, wherein each netal seal
conprises an annul ar net al seal nenber having a center bQle therein

defi ni ng a center SQi s, 248 d | menber i nqO4li nG4 i 14

second annul ar ké' . APIPT 7 sai d cenier axtrigzght
groove t herebet ’jf [ Bhe S M e
end, said anchoreg fllgi AN i ' ﬂﬂﬂ[—\?&:{

=]07;
anchored end of Gt b et
- 23 - \
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17 A netal sealing nmenber conprising a body

r‘- --------- —a_center hole
deflnlng a center axis, said body I ncl udi ng $E?Eﬂcgughﬁ ﬁ TJhnnul ar
I'i ps’ spaced axially apart and formng an a nulqé groove t :Letmeen
each lip havi ng an anchored end and a freej| &k 5 Vamggoreo end 5

of said first |ip being thicker than said anchoré?“f~a of aifd second
lip, said first Iip including an outer surface extending toward said
free end of said first lipin a direction away fromsaid second |ip.

18. A netal sealing menber aMUBbTErRASSAGE] ELHHLD7, 10 wherein said

anchored end of said fcofpLING ARDAMETRRASSEAL THEkEPOk'”ES as thick as said
~anchored end of said secomd - 19. Apparatus:

conprising first and second nmapgkract ofPahes Digilbdurest and second
relatively novabl e parts 15 i ncludi ng respective ports alignable with

one anot her, and an annul ar nmetal seal nenber disposed in said port
of said first paAtflwrdcboupalmgnberghavhnguhseanbonpmmhg,therein

def N9 2 CoMlEfudt) Sya 78 Shd Al PIMELLRCUHILAILI B cogp1ednd second

annul ar |ips space sal axrs and roove
t her ebet ween, t@@%ﬁh¢rp |Th#LﬁﬁmEﬁe partahnaheﬁeseaoendpaaaaaesreer@a lysaid

anchored end @ioséd by a slf&ﬁﬁiﬂ éﬁbbe'@Hetﬁéﬁéeﬁakﬁaﬂnéﬁhéeénfaﬁfed end
~of said first I| ern1t S %q?netal seal ne owé ex ﬁ
direction parB??¥99¢% ¥§° WL Yr%tcéﬂﬁugﬁcﬁ &ht & ﬁelng
nnvable_reIaimafetandnmbmﬂmérpﬂrtsu&&éetoﬁpled togeehdrgethergatesiso bring
said ports i | n sealing
sai d ports i nigeRdd Slal'by the AMLETBERL aRd' febbheh teRpBELPTLY

jOlned thereto, and the closure slide is pushed aside by

the female part and is tempo:arily joined thereto. When

the male and female parts are uncoupled, the gate and

closure slide are moved back to their passage-closing

positions. A metal sealing member for the passages

includes annular thick and thin lips. The thin lip

provides flexibility, and the thick lip engages a

relatively movable part.
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20. Appar atus according to Caim19,—wherein said

sai d y pl p | SS§E ARCH RBP@'RTS Application No. /9500244, tj o p

sai d

sisensuespsaadececss H
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| TEXT OF THE ABSTRACT

A fluid coupling, e.g. a subsea coupling (10), includes male (12) and female (14) parts which
can be coupled together. The female part (14) includes four passages (36) normally closed by
a slidable gate (40). The male part (12) includes four passages (96) normally closed by a
closure slide (110). When the male (12) and female (14) parts are coupled together, the gate
(40) is pushed aside by the gate part (132) and becomes temporarily joined thereto, and the
closure slide (110) is pushed aside by the female part (14) and is temporarily joined thereto.
When the male (12) and female (14) parts are uncoupled, the gate (40) and closure slide (110)
are moved back to their passage-closing positions. A metal sealing member (41) for the
passages (36;96) includes annular thick (154) and thin (152) lips. The thin lip (152) provides
flexibility, and the thick lip (154) engages a relatively movable part.

Fig.1and 5

! FSGO05 960628 SG Recherchenbericht 003




