HYDRAULI C COUPLER CROSS- REFERENCE TO RELATED APPLI CATI ONS [0001] Not
appl i cabl e. STATEMENT REGARDI NG FEDERALLY SPONSCRED RESEARCH OR
DEVELOPMENT [ 00027 Not applicable. BACKGROUND OF THE | NVENTI ON [ 00031 The
enbodi ments of the present invention relate generally to nmethods and
apparatus for hydraulically coupling two conponents. Mrre particularly,

t he enbodi nents provide a hydraulic coupler that shifts the supply of

hydraulic fluid froma first urce and prevents
external fluid pressure fromﬁngﬂgm{?ﬁﬁqec fluid paths. Still nore
particularly, the enbodinents of the present invention relate to hydraulic
coupl ers for subsea WMFEREU&EH@M@MMELK@&HQNS integrated into
a tubing hanger that allow sel ection between hydraulic control froma

£unni ngpob@9! Nafubphyahieul i ¢ control froma subsea christmas tree. [00011 In
perform ng a wel [p conpl etion, a tubi ng hanger supporting a tubing string

and downhole contrg Aﬁ‘ﬁm? FEDER ALIZY WebiNstiighanded on a
wel | head nenber, suc as a ﬁﬁgﬁ‘tﬁ‘ ]?qugoli)@wl—lydraul ic control |ines
0 se ect éd down

extend from he tg hanger 'e control nenbers, such
as a dolfffrh| &O yal ve or a downhol e chem cal injection nmenber, f or
actuation and control of the downhol e control nembers. Hydraulic control

fluid passages in the wel IBAGHORGQLNR OFREEH, @W% hanger are aligned in

the | anded position of the tubing hanger for the
(0003) The embodiments of the present invention relate generally to methods and apparatus for

hydraulically coupling two components. More particularly, the embodiments provide a hydraulic
coupler that shifts the supply of hydraulic fluid from a first source to a second source and prevents
external fluid pressure from entering the hydraulic fluid paths. Stll more particularly, the
embodiments of the present invention relate to hydraulic couplers for subsea equipment, such as
_ hydraulic couplers integrated into a tubing hanger that allow selection between hydraulic control
from a running tool and hydraulic control from a subsea christmas tree.
[0004] In performing a well completion, a tubing hanger supporting a tubing string and downhole
control members is placed within a well and landed on a wellhead member, such as a subsea
christmas tree. Hydraulic control lines extend from the tubing hanger to selected downhole control
members, such as a downhole safety valve or a downhole chemical injection member, for actuation
and control of the downhole control members. Hydraulic control fluid passages in the wellhead
member and the tubing hanger are aligned in the landed position of the tubing hanger for the
supply of the hydraulic control fluid from the wellhead member through the tubing hanger to
downhole control members.
[0005] To move the tubing hanger to the wellhead, the hanger is releasably connected to a running

tool and lowered through a riser connected to the well. The running tool is disconnected from the



supply of the hydraulic control fluid fromthe well head nenber through the
tubi ng hanger to downhole control nenbers. [00051 To nove the tubing
hanger to the well head, the hanger is releasably connected to a running
tool and | owered through a riser connected to the well. The running tool is
di sconnected fiorn the tubing hanger after |anding of the tubing hanger on
the wel | head nenber and hydraulic connectivity has been established

bet ween_the tubin anger_a I 8 Ltai : Liigbl e
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supplied, to, ,certain downhole control nenbers before the.tubin anger is
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menber. In order to facilitate this control, hydraulic control fluyid
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control fluid to the tubing hanger and the downhol e control nenbers and
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the running tool. [00061 Thus, because it is desirable to have the downhol e
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are required for each control line, a

first path fromthe runni ng tool an i : |

wel | headu ey exeart HipueRa PP 3§ Sty RER e SRBATEM Rlnd Ruile,
hydraulic fluid path fromthe running, tool .is engaged and in use but.the
second hgngenand herdownholg £ppirel gngralers Qtdcﬁi’g §'i"?5’|’%h‘§1¥%5g cioagt“fcéeéji 19 PP Wsea
connection to the well head nenber.. Although the second hydraulic fluid
pat h nhgdralliz sigrlats ftom the nevenggodled to t he wel | head nenber, it should al so
be protected fromthe ingress of external fluids, such as fluids in the
riser, tob@d WHYs, tebist Qr ¢oAkARbRAle hiveethayduvatholec contsfl enerobers under positive

hydraulic control at all times, at least two alternate hydraulic fluid paths are required for each
control line, a first path from the running tool and a second path for connection to the welthead
member. During the installation of the tubing hanger, the first hydraulic fluid path from the
running tool is engaged and in use but the second hydraulic fluid path is left accessible so as to
facilitate subsea connection to the wellhead member. “Although the second hydraulic fluid path
must be able to be connected to the wellhead member, it should also be protected from the ingress
of external fluids, such as fluids in the riser, that may tend to contaminate the hydraulic system or
interfere with proper operation of the downhole control members. The ingress of drilling fluids
from the riser is of particular concemn when the drilling fluid has a much higher density or is at a
higher pressure than the hydraulic fluid in the tubing hanger and running tool.

[0007] Therefore, it is desirable to have a system that shifts the supply of hydraulic fluid to the
tubing hanger from the running tool to the wellhead member and isolates the non-active hydraulic

fluid path in order to prevent contamination or interference with the desired hydraulic



interfere wth proper operation of the downhole control nenbers. The
ingress of drilling fluids fromthe riser is of particular concern when
the chilling fluid has a much higher density or is at a higher pressure
than the hydraulic fluid in the tubing hanger and running tool. [00071
Therefore, it is desirable to have a systemthat shifts the supply of
hydraulic fluid to the tubing hanger fromthe running tool to the well head
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two hydraulic fluid supplies while protectlng t he hy draullc S| sten1%rom
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SUMVARY OF THE PREFERRED EMBCDI MENTS [ 0008] The preferred enbodlnents
provi depiorfiydr aul i ¢ coupl er adapted to select the supply of fluid froma
first source or a second source, The fluid selection is achieved by

mechani cal |y  shi fti ngnanAry GBS eHEHFFERRED EMBOPIMEMTSTENDEr that al so

supplies the second fluid source. Wen shifted the fluid selector

positiv ocks.th for
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external fluids fromentering the hydraulic system In certain _enbodi nents
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providing horizontal porting for connection with a subsea Christnas tree
and ver Whealshiiedt the ghuid selennnpssttivaly blocks the first fluid source and opens a hydraulic

pathway for the second fluid source. When the male stab is disengaged, the fluid selector is
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fluid source and preventing external fluids from entering the hydraulic system. In certain
embodiments the hydraulic coupler is horizontally installed in a tubing hanger providing
horizontal porting for connection with a subsea christmas tree and vertical porting for connection
to a running tool, while preventing riser fluid contamination of the hydraulic system regardless
of the differential pressure between the riser fluid and the hydraulic system.

(0009] In certain embodiments, the hydraulic coupler includes a body having a first fluid supply
port and a fluid return post. The body, which may be attached to or integral with another
component, such as a tubing hanger, includes a cavity intersecting both the first fluid supply port
and the fluid return port. A selector is disposed within and sealingly engages the body cavity and
has a first position that allows fluid communication between the first fluid supply port and the fluid

return port. The body also includes a receptacle sealingly engaging the selector and including a



to a running tool, while preventing riser fluid contam nation of the
hydraul ic systemregardless of the differential pressure between the riser
fluid and the hydraulic system [0009] In certain enbodi nents, the
hydraul i ¢ coupler includes a body having a first fluid supply port and a
fluid return port, The body, which may be attached to or integral with

anot her conponent, such as a tubing hanger, includes a cavity intersecting
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sealingly engaging the selector and including a fluid port that, with the
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coupler to bias the selector into the first position. A male stab, which
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selector fromthe first position to a second position. In the second
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fluid return port is “prevented while fluid communication is allowed between
the second,flujd uppl ort and the fluid return port. 100101 In anot her
preferr%‘H’Pb’nﬂ%ﬁnﬁéﬁ%ﬁ‘gﬁﬁ%r@Hl ic coupler conprises a body having a first
fluid supply port and a fluid return port in hydraulic,c ni cat.i on. .
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return ppty pok srecefividobm portionndumuéd C@i@.‘im!-lh?éatb?@"dyf aelectpr wwlispasedokighip thenpr e

fluid conduits that allow fluid pressure to bias the selector into the
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supply port and adapted to nechanically shift the selector to a

port and the fluid return port. A receptacle is connected to the body and provides one or more fluid
conduits that allow fluid pressure to bias the selector into the first position. The coupler also
includes a stab having a second fluid supply port and adapted to mechanically shift the selector to a
second position providing hydraulic communication between the second fluid supply port and the
fluid return port and preventing hydraulic communication between the first fluid supply port and
the fluid return port.

[0011] An alternate preferred embodiment includes a method of shifting fluid communication to a
return port from a first supply port to a second supply port by providing a selector that has a first
position that allows fluid communication between the first supply port and the return port. The
selector is biased to the first position by external fluid pressure. Fluid supply is shifted by
engaging a male stab that shifts the selector to a second position preventing fluid communication

between the first supply port and the return port and allowing fluid communication between the

second supply port and the return port.



second position providing hydraulic conmuni cati on between the second fluid
supply port and the fluid return port and preventing, hydraulic

“communi cation between the first fluid supply port and the fluid return
port. 100111 An alternate preferred enbodi nent includes a nethod of
shifting fluid communication to a return port froma first supply port to
a second supply port by providing a selector that has a first position
that al |l ows ui d_ communi.cati.on between_t i I: t &
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Thus, the present invention conprises a conbination of features and
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hydraul i ¢ supply sources and prevent the contam nation of the hydraulic
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char act & s of the odinments will De readily
apparent to thqse, skilled in the art upon reading the follow ng detailed
descri pBSCOMPARANGYra¥diSS: ring to the acconpanying drawi ngs. BRI EF

DESCRI PTI ON OF THE DRAW NG[SE.F[ 001. 3] For a nore detH@i]\]I(gg under st andi ng of
the preferred enbodi mentBRIEFEPESEREITON QR IEEBRA conpanyi ng Fi gures,

wherein: [00141 Figure 1 is a partial sectional view of one enbodi nent of a
hydr aul jo013¢ OB@ emotededailed understanding of the preferred embodiments, reference is made to the

accompanying Figures, wherein:

[0014) Figure 1 is a partial sectional view of one embodiment of a hydraulic coupler in a
disengaged position;

[0015] Figure 2 is a partial sectional view of the coupler of Figure 1 shown in an engaged
position;

[0016] Figure 3 is a schematic sectional view of a tubing hanger attached to a running tool and
being run through a riser;

[0017] Figure 4 is a schematic sectional view of the tubing hanger of Figure 3 installed in a
subsea tree;

[0018] Figure 5 is a partial sectional view of a hydraulic coupler in a disengaged position; and
[0019] Figure 6 is a partial section view of the hydraulic coupler of Figure 5 shown in an

engaged position.



di sengaged position; [00151 Figure 2 is a partial sectional view of the
coupler of Figure 1 shown in an engaged position; [00161 Figure 3 is a
schematic sectional view of a tubing hanger attached to a running tool and
being run through a riser; [00171 Figure 4 is a schematic sectional view of
the tubing hanger of Figure 3 installed in a subsea tree; [0018] Figure 5
is a partial sectional view of a hydraulic coupler in a disengaged

posi tion; and | BHEERBPTIONORAHE PREFERREEMBOPIMENDS hydraul i c
coupl er of Figure shown 1n an engagel-g3 position. DETAI LED DESCRI PTI ON OF
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scale or in sonmewhat schematic form and sone details of conventional
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present invention is susceptible to enbodinents of different fornms. There
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embodiments of the present invention with the understanding that the present disclosure is to be
considered an exemplification of the principles of the invention, and is not intended to limit the
invention to that illustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed below may be employed separately or in any suitable
combination to produce the desired results.

[0021] In particular, various embodiments of the present invention provide a number of different
methods and apparatus for selecting the hydraulic supply to a fluid path and protecting the fluid
path from external pressure. The concepts of the invention are discussed in the context of a
horizontally-oriented hydraulic coupler between a subsea tree and a tubing hanger, but the use of
the concepts of the present invention is not limited to this particular application and may be
applied in any hydraulic coupling application. The concepts disclosed herein may find
application in other subsea oilfield components, as well as other hydraulically actuated
components, both within oilfield technology and other applications to which the concepts of the

current invention may be applied.



teachi ngs of the enbodi nents di scussed bel ow may be enpl oyed separately or
in any suitable conbination to produce the desired results. [00211 In
particul ar, various enbodi nents of the present invention provide a nunber
of different nethods and apparatus for selecting the hydraulic supply to a
fluid path and protecting the fluid path fromexternal pressure. The
concepts of the invention ate discussed in the context of a
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in other subsea oilfield conponents, as well as other hydraulically
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applications to which the concepts of the «current invention may be
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in threaded cavity 12 that leads into ported cavity 14 into which first
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28. Receptacle seals 34 maintain a hydraulic seal between receptacle 20 and
body 11batlyi Jlewksitedtalsseal 3@ rovidey kdedl baiveeniredsptanled) andcapassd siabFg. ayedpctor
engaged stab 54. Selector 38 includes rod 40, flange 42 with face 44, and
sel ect 038 hevedRd Wi Bihea vAtCRBEM ahe sépanorighdy 46 which may accommodate spring

48. Rod 40 seals against rod seal 50 in neck 26 while selector seal 52 seals against the wall of

ported cavity 14, Stab 54 includes a second fluid supply port 56 and a probe 38.

[0023] Referring now to Figure 1, hydraulic coupler 10 is shown with stab 54 in a disengaged

position relative to receptacle 20. Selector 38 is in a first position allowing fluid communication

between first fluid supply port 16 and fluid return port 18. Selector seal 52 seals against the wall

of ported cavity 14 to isolate the hydraulic fluid flowing between ports 16 and 18 The

combination of fluid pressure in ported cavity 14 and force from spring 48 act to keep selector 38

in the first position with face 44 against shoulder 30.

(00247 Selector 38 is also maintained in the first position by any external pressure acting on the

coupler 10. External pressure will flow through bypass port 32 filling hydraulic cavity 28.

Because a metal-to-metal seal will be formed between face 44 and shoulder 30, the pressure

balance across selector 38 will also serve to maintain the selector in the first position, enabling

fluid communication between first supply port 16 and return port 18. External fluid is prevented



48. Rod 40 seals against rod seal 50 in neck 26 while selector seal .52
seal s against the wall of parted cavity 14, Stab 54 includes a second
~fluid supply port 56 and a probe 58, [00231 Referring now to Figure 1,
hydraulic coupler 10 is showmn with stab 54 in a disengaged position
relative to receptacle 20. Selector 38 is in a first position allow ng
fluid conmuni cation between first fluid supply port 16 and fluid return

port 18, Selector .seal, 52 .s | t I f. d | disferbdtidio
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conbi nation of fluid pressure in ported.cavity 14 and. for from., ing 48
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fl ow t hrough bypass port 32 filling hydraulic cavity 28, Because a
net al -Mhﬁﬁg&ﬁhli@%%tenw |1 be fornmed between face 44 and shoul der 30, the
pressure al ance across selector 38 will also serve to naintain the
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first. _ return port 18. External fluid is prevented from
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hydraul i c system [0025) Referring now to Figure 2, coupler 10 is shown

Wi th sthdiwben first Fyidesugplyerbrt Behwtfloid r@®rn port 18. Second fluid supply port 56, which
may be within stab 54, is now in fluid communication with return port 18 via bypass port 32,
hydraulic cavity 28, and a portion of ported cavity 14. With selector 38 in the second position,
selector seals 52 engage the wall of ported cavity 14, sealing off first fluid supply port 16
whereby all hydraulic communication to fluid return port 18 is from the second fluid supply port
56 and communication from the first fluid supply port 16 is prevented.
[0026] The design and selection of seals 34, 36, 50, and 52 are critical to the performance of
coupler 10 and depend on the particular location of the seal and the pressure requirements of the
system. The preferred seals are resilient thermoplastic or elastomeric seals suitable for use in
hydraulic systems in subsea environments. These seals may be an o-ring, or reinforced o-ring
type seals for basic, low wear applications, and may be elastomeric seals reinforced with a stiff
support, such as metal or composite. For example, seal 34 is a stationary seal that is pressure

balanced when the coupler 10 is disengaged (exposed to external hydraulic pressure on both

sides) and is exposed to external pressure on one side and hydraulic pressure on the opposite side



is pushed into a second position by probe 5.8 extending,, fromstab 54.
Once stab 54 is fully engaged, selector 38 is in the second position where
sea] 52 prevents hydraulic comunication between first fluid supply port
16 and fluid return port 18, Second fluid supply port 56, which nay be
wWithin stab 54, is nowin fluid communication with return port 18 via
bypass port hydraulic cavity 28, and a portion of ported cavity 14, Wth
selector ,38 in the second ition e : : | 4 Of
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hydraul i ¢ comunication to fluid return port 18 is fromthe second fluid
suppl y pinfercedglagtomese fgalni cati on fromthe first fluid supply port 16 is
prevented, [0026] The design and selection of seals 34, 36, 50, and 52- are
criticaloot Irheonpidefing sealsdbat arcpaigitelly toviennhes s bardesrangfes highly ¢xcldapuch

| ocation of the sea] and the pressure requirenents of the system The
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for use in hydraulic systens in subsea environnments. These seals may be an
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and may oneric se reinforce a stif support, such as
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engaged. Thus, seal 34 nmay appropriately be a thernoplastic, netallic,
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potentially environnmental barriers and/or highly cycled, such as seals 36
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possible. Additionally, the force generated by the make up of threads 22 on the interface 35
between body 11 and receptacle 20 may create a metal-to-metal seal bmﬁqr between nieck 26 and
body 11.

{0028] Referring now to Figure 3, a tubing hanger 60 is shown attached to running tool 62 and
being run through riser 64, which contains riser fluid 66. Tubing hanger 60 includes hydraulic
coupler 10 as shown in Figures 1 and 2. Running tool 62 provides hydraulic fluvid, via running
tool stab 68, to first fluid supply port 16, through fluid return port 18 to conduit 70 in
communication with a downhole hydraulic component (not shown), such as a downhole safety
valve. In this manner, control of the downhole component can be effectuated during the running
of tubing hanger 60 and the attached tubing string.

[0029) While being run through riser 64, tubing hanger 60 is subjected to external pressure from

the riser fluid 66, which may have a density significantly higher than the surrounding seawater or

the hydraulic fluid in the hanger. Therefore, the external pressure acting on the tubing hanger 60



seals may repeatedly be subjected to energization and pressurization, a

nol ded, metal reinforced elastomeric seal may be appropriate,. It may also
be preferred that this seal have a rounded or curved shape to reduce
damage to the seal during repeated cycling. Those having skill in the arts

of sealing hydraulic and subsea systems would realize any nunber of
possi bl e seal arrangenents that may appropriate in this application and
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is shown attached to running tool 62 and being run through riser 64, which
cont ai ngrepdusebetivben de Giéer ftidamdthhapdreulicodridncl udes hydraulic coupler 10 as
shown in Figures 1 and 2. Running tool 62 provides hydraulic fluid, via
runni NgoigPORefehriHE R tof Mglierds tubindhahgatbopks ghewon tnstbied irito culidea tree B8 Sabur n
port 18 to conduit” 70 in "comunication with a downhol e hydraulic conmponent

(not Sc\ﬁ%%s beseH%Qteﬁaecf‘b)gQé’iﬂﬂgll zlf R Ry ¥a¥&d with chiipler MRNERAraulio Auiddéanof

Lgﬁgg? AL edcgﬂpoan han o ctuat’ed during the running of tubing

. an e ache ubi St LN 2 | } h
riser ???‘Fgﬁgzﬁfﬁl\iﬁgﬁ?gbﬁre hﬁth&m‘éﬁgfcé’éf‘é‘(&g% %&)g&tpg’lr‘[ nal mﬁ?“eésh gillljl'rrﬂg r%@@r#&ﬂt’ %ejﬁ
riser ui : ich may have a density significantl Lgher.

sur r ouncemeyl setowahele hylraulip Sompaneat| B@H%P& :“??Plzﬁf?l ‘g %Etaﬁ%fggmetgfh}égi‘gﬂéeg%"t he

external pressure acting on the tubing hanger 60 is potentially much

gr eat er aidée énp@génidng rof akabhjet irnalcouplpr && dwfatesothe tfiret Eﬁi@i FGPLYRAUEAP sedfiph er
10 prevents the riser fluid fromentering into the hydraulic system
regar dl g§srdlor treadt bRy @Migoaknts is shifted from the running tool to the tree 68. First fluid

supply port 16 may also be fitted with a check valve (not shown) to prevent fluid from flowing
from the hydraulic system out of port 16.

{0031] In Figures 3 and 4, hydraulic coupler 10 is shown as a component of a tubing hanger as
an example of one particular use. It is to be understood that coupler 10, and other embodiments,
may be used in other subsea hydraulic equipment. The unique combination of the ability to
select and isolate a particular hydraulic source while preventing contamination from pressurized
external fluids may prove useful in other applications, such as subsea manifolds, control systems,
chokes, and valves.

[0032] Referring now to Figures 5 and 6, an alternative preferred embodiment of a hydraulic
coupler 72 is installed in body 74, which may be the body of a subsea component, such as a
tubing hanger, or may be a separate, distinct housing constructed specifically as a coupler
housing. Coupler 72 mounts to body 74 in threaded cavity 76 that leads into ported cavity 78

into which first fluid supply port 80 and fluid return port 82 are connected. Receptacle 84 is
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pressure between the riser fluid and the hydraulic fluid. [0030] Referring
now to Figure 4, tubing hanger 60 is shown installed into subsea tree 68.
Stab 54 has been extended by actuator 71 and is fully engaged with coupler
10. Hydraulic fluid can now be supplied fromtree 68 through second fl uid
supply port 56, through fluid return port 18 to control a downhol e
hydraul i ¢ conponent. Running tool 62 is detached from tubing hanger 60 and
t he engagenent of st 54 into co e j e j i |y
port - TomgGreaat o f 67 g AT PRI Byt 380 36 "Rebebfac 41 el BlRY
running tool to the tree 68. First fluid su .port 16 . jtted
with a ek 88dharengasss badblthat thisads Xy rcenpdl BX f’%gliﬁtei? ASP s r?é"‘%% %r‘i‘?@h%*
hydraul i c system out of port 16. [00311 In Figures 3 and 4, hydraul,c,

coupl er arkD hidrasliowavias 96 vatnpodder 98¢ Bypassinegt hehgeevides BudeSommrEcyionone

particular use.. It is to be understood that coupler 10, and ot her
enbodi NgAlgen stiBYeabRy USEfdi Kydeduiercasiyp96a $eettaul02inehpdepmeh(04, Thanzanilue
conbination of the ability to select and isolate a particular hydraulic

sour ce Wil eeRL NNk Y GANATAR YR JobATBEABS NG At:. SubebBld)ii0iatke may

prove u I'n~ot’her “appli ons, such as subsea mani folds, control

21 o1 nalUR% PERkRTE L RN Rbifeion oa  Thardary £t Halth Sl B uRBtedredll, |

nanger . boityidly Bed d0dpels aunstapd et oAb derh g ol 1P e B acr PRI o

a coupler housing. Coupler 72 nounts to body 74 in threaded cavity 76 that

| eads i ipplyogurt 826 oalvi prgbeB28.i nt o which first fluid supply port 80 and

fluid return port 82 are connected. Receptacle 84 is
[0033] Referring now to Figure 5, hydraulic coupler 72 is shown with stab 124 in a disengaged
position. Selector 102 is in a first position allowing fluid communication between first fluid
supply port 80 and fluid return port 82. Seals 118 and 120 seal between selector body 110 and
ported cavity 78 forcing the hydraulic fluid flowing from port 80 into cavity 78, through
counterbore 79 housing spring 112, and through fluid port 114 to return port 82. Seal 116
prevents the hydraulic fluid from flowing out of ported cavity 78 and prevents external fluids
from entering the hydraulic system.
[0034] Selector 102 is maintained in the first position, as shown in Figure 3, by fluid pressure in
ported cavity 78, force from spring 112 against body 74 and selector 102, and external pressure
acting on body 74 and coupler 72. With selector 102 in the first position, face 108 bears against
shoulder 98 and creates a metal-to-metal seal and rod seal 122 prevents pressure from passing
between rod 104 and neck 94. Extemal pressure is allowed to flow through bypass port 100

filling hydraulic cavity 96 in receptacle 84. Because of the metal-to-metal seal formed between

face 108 and shoulder 98, the pressure balance across selector 102 will force the selector 102
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10 inserted into cavity 76 and creates a pressure barrier at seal 86.
Receptacle 84 is held in place by retainer 88 that engages body 74 at
threads 90. Receptacle 84 includes a stab cavity 92, neck 94, , and
hydraulic cavity 96 with shoul der 98. Bypass port 100 provides fluid
comuni cation between stab cavity 92 and hydraulic cavity 96. Sel ector 102
I ncl udes rod 104, flange 106 having face 108, and sel ector body 110 which

acconmodat es .spring 112 . .Selector body .1 . '
vel | as"s & @rsgfpaﬁ%fg?biawﬁuﬂ OrpB i bl & s IRt BRI pod® 2
cavi t .- Rod 104 seal s against rod seal 122 jn neck, 94, .
i ncl uée&l aThes aegrrdlpssi of the lﬁl%ﬁqfwt'ﬁb PEESIE %5‘%‘335 tlb? Bﬁsg“flzgu{do%g?e é@ég}u}lp ng
now to Figure 5, hydraulic coupler 72 is shown with stab 124 in a
di sengagentingdhid {cotthe [Setsart iarpoit@@cavityi 18),sefertos § 0pwall ramain i the dirsipopitign d
comuni cation between first fluid supply port 80 and fluid return port 82-
Seal s ﬁéﬁﬁﬁo%%Qeﬁ;s%xt@ﬁhmfﬁﬂlirﬁskr@qifyafaun@dystehio and ported cavity 78

ro

forcing the hydraulic fluid flow ng m port 80 into cavity 78, through

count er hor ' ' gl soff | A
ort aARE el Sels SRl I plcR 8 s Hon pUb LRI Lhdagel. BRI e
cavity 78 and prevents external

Car Y AT RESYE oo SR b Hes 42 ALK G U8, Rt s
BRI BINLN o CERE It AT & e s
and coupler 72. Wth selector 102 in the first position, face 108 boars
agai nstands hoy| gheeachSsidn df direaflesl suppht abet8), relak meaBOand prevens duidraip
prevents pressure from passing
communication between the first fluid supply port 80 and fluid return port 82, Seal 116 is moved
to a position to allow hydraulic communication between hydraulic cavity 06 in receptacle 84.
Second fluid supply port 126, integrated into stab 124, is now in fluid communication with return
port 82 via bypass port 100 and hydraulic cavity 96. With selector 102 in the second position, all
hydraulic communication to fluid return port 82 is from the second fluid supply port 126 and
comununication from the first fluid supply port 80 is prevented.
[0036] As with the seals of coupler 10, the design and selection of seals 86, 93, 116, 118, 120,
and 122 are critical to the performance of coupler 72 and depend on the particular location of the
seal and the pressure requirements of the system. The preferred seals are resilient thermoplastic
or elastomeric seals suitable for use in hydra;.tlic systems in subsea environments. These seals
may be an o-ring, or reinrforced o-ring type seals for basic, low wear applications, and may be
elastomeric seals reinforc;a with a stiff support, such as metal or composite. For example, seal 86

is a stationary seal that is pressure balanced when the coupler 72 is disengaged (exposed to

external hydraulic pressure on both sides) and is exposed to extemal pressure on one side and
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between rod 104 and neck 94. External pressure is allowed to flow through

bypass port 100 filling hydraulic cavity 96 in receptacle 84. Because of
the metal -to-netal seal fornmed between face 108 and shoul der- 98, the
pressure bal ance across selector 102 will force the selector 102 | | into

the first position, enabling fluid comruni cati on between first supply port
80 and return port 82. Thus, regardless of the differential pressure

bet ween_the external flyj t [ r aldaBeh. f ItHud N gshsy
pr essu?@dirwllﬁo?rFs’eSHrec Q/i#%/%%%ﬁes% e% glﬁ q%fswlﬁjﬁr g&r?ggﬁii n tuh’e first A
position preventing ingress of external fluid into the hydraulic system

[ 00351 FRPFePriaiehybsy %Olﬁ?sgﬁrféetéﬁlcc%dsliﬂé‘?m IO AGalni th stab 124 fully
engaged. Selector 102 is pushed into a second position by probe 128

ext endi [0ep7f rloreostiadying24als Orat ereotentiatbylenvironmantal basriga gad/onhighlycaries ghi nst
sea] 93, selector 102 is in the second position where seals 118 and 120,

on eachassieste 99f 116, 158, 120U B2pphyaviardutyd Gnore subiust sealdesign8eyabrlappreprisie.
hydraulic conmuni cati on between the first fluid supply port 80 and fluid

return BobhedioscRals r&ﬁ;ylgpgaifm%e%bﬁae@ 10 eférizRibnl ndapreQ0ribuibnad imalded,

comuni‘cation between ul'rc cavity 96 in receptacle 84. Second fluid
R e M R R T
o1 ur n pISEABLOT GITARRED 1SRG Fte B QP HB FPeRSE e C RRGARURE on
fromthe first fluid supply port 80 is prevented. [0036] As with the seals
of coupdkéli irlthe arsefdedingrhyairablis aindstibssa spstere Moyldggalizzzanymgnber p§ possipje
and 122 are critical to the performance of coupler 72 and depend on the
parti cueal artm@aib@s tih midyeappropriate in this application and any combination or selection of
seals may be possible. Additionally, the force generated by the make up of threads 90 on the
interface 87 between body 74 and receptacle 84 may create a metal-to-metal seal barrier at this
interface.
[0038] The embodiments set forth herein are merely illustrative and do not limit the scope of the
invention or the details therein. It will be appreciated that many other modifications and
improvements to the disclosure herein may be made without departing from the scope of the
invention or the inventive concepts herein disclosed. Because many varying and different
embodiments may be made within the scope of the present inventive concept, including
equivalent structures or materials hereafter thought of, and because many modifications may be
made in the embodiments herein detailed in accordance with the descriptive requirements of the

law, it is to be understood that the details herein are to be interpreted as illustrative and not in a

limiting sense.
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sea] and the pressure requirenments of the system. The preferred seals are
resilient thernoplastic or elastoneric seals suitable for use in hydraulic
systens in subsea environnents. These seals nay be an o-ring, or
reinforced o-ring type seals for basic, |ow wear applications, and may be
el astoneric seals reinforce with a stiff support, such as netal or
conposite. For exanple, seal 86 is a stationary seal that is pressure
balanceg when the, coupler 72 is disengaged (exposed to external hydraulic
pressur isi5damediSdes) and is exposed to external pressure on one side and
12 hydraulic pressure on the opposite side when the coupler is engaged.
Thus, séal 86 hydipuliappiplpermpddivgbe a thernopl astic, metallic, or
reinforced elastonmeric seal. [0037] In considering seals that are

potential 'y envi r ohedyriaaingladirstifbidssupply/port dnd gliluid refueh poit; such  as seal s 93,
116, 118, 120, and 122, a heavier duty, nore robust seal design nmay be
appropriate, Becauagyides€bsfah@rsBRihsHORARE AL ﬂuiﬂ%uﬁﬂ?b@@bﬁcﬂth’&@xﬂd retumn
energi zati on and presSurization, a nof’ded, nmetal reinforced el astoneric
seal may be quropriate. It may al so be preferred that this seal have a
rounded or cBfVed shape to reduce danmage to the seal during repeated
cycling. Those having skill (in the arts of sealin raul.ic_and.subsea
systens woul d reat f%m&t’i‘iﬁpﬂsﬁﬁ%ﬂ“%@d{;’&%@g QSRR ﬂq%%‘ﬁ?ﬁg%ﬁ%ﬁ?‘ih%"%a may
appropriate in this application and any conbination or selection of _seals
may be possi fitstpositibaiallpwingl finjd camsuniestivn beiasen tedistiipid supphyepast 4gg tyy fluid
threads 90 on the interface 87 between body 74 and receptacle 84 may
create a netmhurh @otiet al seal barrier at this interface. [0038] The

enbodi ments set forth herein are nerely illustrative and do not limt the

scope of the a receptacle in said body sealingly engaging said selector,
a fluid port though said receptacle that, with said selector in the first position,
allows hydraulic pressure external to the coupler to bias said selector into the first position;
a male stab having a second fluid supply port and being adapted to engage said
receptacle, wherein said male stab is adapted to move said selector from the first position to
a second position preventing fluid communication between the first fluid supply port and

the fluid return port, wherein in the second position fluid communication is allowed

between the second fluid supply port and the fluid retumn port.
2. The coupler of claim 1 further comprising a spring biasing said selector to the first position.

3. The coupler of claim 1 wherein said selector further comprises:

a selector body sealingly engaging said body cavity;
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invention or the details therein. It wi.ll be appreciated that nmany ot her
nodi fi cations and inprovenents to the disclosure herein nay be made

wi t hout departing fromthe scope of the invention or the inventive
concepts herein disclosed, Because many varying and different enbodi nents
may be made within the scope of the present inventive concept, including
equi val ent structures or materials hereafter thought of, and because many

nodi fications may he made.nthe e ' ' L; ‘] dance
Wth the desori pit JEeeauikdiw ST ERRITERA e Rl L Gilng St el TS
the details herein are to be interpreted as illustrative and not in a
limting senwhen sadl splestorisgn dedirptagsition; a0 A hydraulic coupl er conprising: a
body having a first fluid supply port and a fluid return port; a cavity in
sai d body i nt er sestddregtehding fromesafd flagge fd dedlinglp pigaging seid agrgptesie- £ 1 ui d
return a selector disposed within and sealingly engagi ng said body cavity
and having a first position allow ng fluid conmunicati on between the first
fluid supply port and the fluid return port; a receptacle in said body

: ! th ! . ! hat
seal i ngly eg@geg@glefgfgﬁgﬁ %ﬁért% said rhd1&/desh Rtk: doials St ARpRAtAEARgE hat

with sard s Irst position, allows "hydraulic pressure
externa{lé&_béo t he coupler to bias said selector into the first position; a
mal e st 8 RSP AYVE S SIFIO% | ui d supply port and being adapted to engage
sai d

5. The coupler of claim 1 wherein said selector includes a first seal in sealing engagement

with said body cavity between the fluid return port and external fluid in the first position.

6. The coupler of claim 5 wherein the first seal is in sealing engagement with said body cavity

between the fluid return port and the first fluid supply port in the second position.

7. The coupler of claim 5 wherein said selector include second and third seals in sealing
engagement with said body cavity between the first fluid supply port and the fluid return port in the

first position and on either side of the first fluid supply port in the second position.

8. The coupler of claim 7 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid return port when said selector is in

the first position.

0. A hydraulic coupler comprising:
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receptacle, wherein said nale stab is adapted to nove said selector from
the first position to a second position preventing fluid comrunication
between the first fluid supply port and the fluid return port, wherein in
the second position fluid conmunication is allowed between the second
fluid supply port and the fluid return port. The coupler of claiml further
conprising a spring biasing said selector to the first position. The

I f clai j ' I f ' ,
ceali ngly. engagi noea tEEa VR poshpon o adfle SRET Ry REE, S35 0

sel ector body and sealingly engaging said receptacle when said selector is
in the firstcpopiut@d®wn: and a rod extending fromsaid flange and sealingly
engagi ng said receptacle, The coupler of claim3 wherein said nale stab
further conpri sesa selqi@iispagtdptithih taid brdyage havingla finst positionaliowdns lydsarlisct or .
5.. The coupler of claiml| wherein said selector includes a first seal in

seal | ng engaGsRGNicatthbayBh oG ARl JoRtanRER fiherdhiripdr eturn port and
| | .

external flu nthe first position. e coupler of claim5 wherein the

st seal 15 0 2ALIDG EPMBAEIBALA AP aRAkth AL nE B ibie mE LYRRIS | e

fluid return port™a I"ul port 1n the second position.
7. The coupler of ¢laim5 wherein, said sel ect i_ncl.ude _second and third
seals in seaPHQYﬁ“gﬁwgé’@%ﬁ‘ﬁﬁfo %%‘@’eﬁtoﬁm&f%?tlpﬁm ZFBBN the first fluid
supply port and the fluid return port in the first position and on either
side of the firstafthuhavirgmyseyndibrd sunply prat berekbnensh@ad adapied to mechanically

shift said selector to a second position providing hydraulic communication between the
second fluid supply port and the fluid retum port and preventing hydraulic communication

between the first fluid supply port and the fluid return port.
10.  The coupler of claim 9 further comprising a spring biasing said selector to the first position.

11.  The coupler of claim 9 wherein said selector further comprises:
a selector body sealingly engaging said body;
a flange protruding from said selector body and sealingly engaging said receptacle
when said selector is in the first position; and

a rod extending from said flange and sealingly engaging said receptacle.

12.  The coupler of claim 11 wherein said male stab further comprises a probe adapted to

engage said rod to move said selector.
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The coupler of claim7 wherein said selector further conprises a port
allowing fluid communication between the first fluid supply port and the
fluid return port when said selector is in the first position. A hydraulic
coupl er conprising: 15 a body having a first fluid supply port and a fluid
return port in hydraulic comunication; a selector disposed within said
body and having a first position allomrng hydraul ic comruni cati on between

connect b 1 of Wesaeay SR pEgdrarRAg s bl ARG SARERRGER, g

fluid pressure to bias said sel ector into th frrtgt gegsrtron and a stab
havi ng withaaidhady baiveendhpPrig fﬁéﬂpoﬁtﬁ@?‘é{“ﬁ%@ﬁ BPEER 0 nechanical |y

shift said selector to a second position providing hydraulic comrunication
between the second fluid supply port and the fluid return port and
preventing hydraul i ¢ conmuni cation between the first fluid supply port and

the fl UL r ety EoupRt bf cldith 13TRer6in Ry fit s8fl] iCinakaling chpadehent wileid bodyy a
spring biasing said selector to the first position. 11. The coupler of

Chanet 25’%@%@%@%&%%@ FEASNind B ASH SGRIPEeRThe Soofl REKRA. DOV sealingly

ange protrudi om sai d sel'ector body and
sealingly engagi ng said receptacle

15.  The coupler of claim 13 wherein said selector include second and third seals in sealing
engagement with said body between the first fluid supply port and the fluid return port in the first

position and on either side of the first fluid supply port in the second position.

16.  The coupler of claim 15 wherein said selector further comprises a port allowing fluid

communication between the first fluid supply port and the fluid retum port when said selector is in

the first position.

17. A tubing hanger subjected to external fluid pressure during a running mode and disposed
within a subsea tree during a completion mode, said tubing hanger comprising;
a tubing hanger body having a first hydraulic supply port and a hydraulic retum
port therethrough;
a cavity within said body adapted to provide fluid communication between the fixst
hydraulic supply port and the hydraulic retuin port;
a hydraulic coupler comprising a receptacle connected to said cavity and a selector

slidably disposed within said cavity, wherein the selector has a first position adapted to
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when said selector is in the first position; an a rod extending fromsaid
fl ange and sealingly engaging said receptacle. 12. The coupler of claiml 1
wherein said nale stab further conprises a probe adapted to engage said rod
to nmove said selector. 16 13 . The coupler of claim9 wherein said selector
includes a first seal in sealing engagenent wth said body between the
fluid return port and external fluid in the first position. 14.. The

coupler of cligdyhdid \%ﬁ;‘ﬁ.i tibBerh bdnthe BRBRydrfulic RuSARbbrd Sneihe AYEERI reiint h
sai d body between tche Iuiél return port aynd t he firlsjt fluid supply port in
t he second pos'%,ti on. 1.5. The coupler of claim 13 wherein said selector

i ncl ude secoRd™and third seals in seali ng engagenent with said body
between the first fluid supply port and the fluid return port in e first
position and on ef QWQPYB?SQBO%¥hIP¢@S@1 %@rapllﬁ?ﬁlpieﬁﬂﬂqwcbﬁraﬁwf"ﬁx?ﬁ@} E%‘ééﬂd
position. 16. The coupler of claim 15 wherein said selector further

conpri ses a pies theatibao tnghef firsf mbsiticommuni cati on between the first fluid

supply port and the fluid return port when said selector is in the first

position. 17. A tahiaRGtdbaogficteBudiiRchinga tree axditatped tofdnighge the fsepticte our i ng a
runni ng node and di sposed wthin a subsea tree during a conpletion node,

sai d tubing S RS shitidh@sdidt e i &%H‘%I% oToTa (Vi hagiga first

hydraul i c su%ﬁ@ polgl?%gr%éjaaﬂﬁﬁlgrﬁauﬁc rert u?n or ost ﬁ’gr et roug]h;
communication is prevented between the first hydraulic supply port and the hydraulic
return port;

and a second hydraulic supply port integrated into said male stab and in fluid

conununication with the hydraulic return port when the shifter is in the second position.

18.  The coupler of claim 17 further comprising a spring biasing said selector to the first

position.

19.  The coupler of claim 17 wherein the selector further comprises:
a selector body sealingly engaging said tubing hanger body;
a flange protruding from said selector body and sealingly engaging said receptacle
when said selector is in the first position; and

a rod extending from said flange and sealingly engaging said receptacle.

20.  The coupler of claim 19 wherein said male stab further comprises a probe adapted to

engage said rod to move said selector.
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a cavity within said body adapted to provide fluid conmuni cati on between
the first hydraulic supply port and the hydraulic return port; a hydraulic
coupl er conprising a receptacle connected to said cavity and a sel ector
slidably disposed within said cavity, wherein the selector has a first
position adapted to 17 allow fluid comuni cati on between the first
hydraul i ¢ supply port and the hydraulic return port; a fluid bypass port

t hrough said hydraulic coupler adapted to allow external fluid to bias the
selector to the first position; a nale stab connected to the subsea tree
and adapted to engage. the recept.acl sai d raul c co er and shift
the sel et or MherosplseelFidmplys ‘i"l?ffr?iﬂ Siﬂﬁé‘g%‘?tﬁ’f ’T‘?]que& a Eﬁﬁﬁ%‘ﬁ %eér F@?ange%?r&,vent ed
bet ween the first hydraulic suppl ort and the hydraulic return port; and
a secondithydd allnhigd'nasgwhyit}pbﬁtwednﬁ%/ﬁeg id resumipettand axtgmakiiuid i e fiss @o5IHOT| i d
comuni cation with the hydraulic return port when the shifter is in the
second position. 18. The coupler of claim17 further conprising a spring

bi asing said selector to the first position. 19. The coupler of claim 17

wher ei np4 he l’félc%ﬁ?l%t &Hﬁ%ﬁ&émméfﬁ& sedl iSR s@ﬁin‘arengéééﬁieﬁle@ﬂth 894 dubBiggagi ng

said tu Tng ange ange protruding from said sel ector body and
seal | ngﬂ%gsr%%? \gtysn%%vgecm}?ef?m& fensin port and the first fluid supply port in the second

position.

23.  The coupler of claim 21 wherein said selector include second and third seals in sealing
engagement with said tubing hanger body cavity between the first fluid supply port and the fluid
teturn port in the first position and on either side of the first flnid supply port in the second

position.

24.  The coupler of claim 23 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid return port when said selector is in

the first position.

25. A hydraulic coupler subjected to external fluid pressure, said coupler comprising:
’ a selector having a first position such that fluid communication is provided between
a first hydraulic supply port and a hydraulic return port; wherein external fluid pressure

biased said selector to the first position; and
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when said selector is in the first position; an a rod extending fromsaid
fl ange and sealingly engagi ng said receptacle. The coupler of claim19
wherein said nale stab further conprises a probe adapted to engage said rod
to nmove said selector. 18 21. The coupler of claim17 wherein said sel ector
includes a first seal in sealing engagenent wth said tubing hanger cavity
between the fluid return port and external fluid in the first position. 22.

The coupl er of cl @hﬁ]e?sﬂabvéfﬁ §5t6d 1 shit€sald sfe&fe:to?ﬁ?flseb%dﬁbsﬁ%'sbé}gthmenent
with said tubing anger body cavity between the fluid return port and the

first fluid su ort im?21
wherei n sai d° g@%%%gigpn IWFYF&EP‘% %@g %eﬁ) Srﬁfrﬂ'agﬂ %%?’g' 150%8451% hi ﬁygdrélr%%agenent
wi th said tubi ng hanger body cayvit betvveen the first fh@ gg y ort and
the fluid re&fusm ﬁoch{ﬂmﬂwrﬁ@umca n 1p gavided Retgisen & fecand m*é}ﬂcf R}Y PPH

first fluid supply port in the second position. The coupler of claim 23
wher ei n sai darslghebydraulicuettomgroriconpri ses a port allowi ng fluid comunication
between the first fluid supply port and the fluid return port when said
selector is in the first position, 25. A hydraulic coupler subjected to
external fluid pressure, said coupler conprising: a selector, having a

first pgsi t"g%]c%ﬂ 1ar Bf@&lgﬁﬂhggﬁgﬁ%ﬁ?ﬂélﬁgﬁb g'Bias g%\\lédncps%ﬁcﬁﬂd’\ﬁgﬂrsta first

hydraullc su ort an n“port ereln external fluid

ressur
P posmcm.

27.  The coupler of claim 1 wherein the coupler is mounted in 2 body cavity and said selector
further comprises:
a selector body sealingly engaging said body cavity;
a flange protruding from said selector body and sealingly engaging said receptacle
when said selector is in the first position; and

arod extending from said flange and sealingly engaging said receptacle.

28.  The coupler of claim 27 wherein said male stab further comprises a probe adapted to

engage said rod to move said selector.

29.  The coupler of claim 25 wherein said selector includes a first seal in sealing engagement

with said body cavity between the fluid retum port and external fluid in the first position.
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bi ased said selector to the first position; and 19 a nale stab adapted to
shift said selector to a second position such that fluid comunication is
prevented between the first hydraulic supply port and the hydraulic return
port and fluid comunication is provided between a second hydraulic supply
port and the hydraulic return port. The coupler of claim25 further
conprising a spring biasing said selector to the first position. 27. The

I f im| ' | LS od o] i | d said
ol bot ol 1 unpapetitFeRe SRR ol 4 TR BARE bR LFAN batvan, 5
cavity; fl t rudi f Ld |, ect bod d | i.nal [
Sai o 1 cosaisy beween e EHicraE Rt @B T YR Pt SAhEPR BIF g o rod

extending fromsaid fl ange and seal i ngly engagi ng said receptacle. 28, The
.coupl er of claim 27 wherein said nmale stab further conprises a probe
adapted to engage said rod to nove said selector. The coupler of claim25

wher ei mjsai drHeebeslEEs! ddia|2006fken fdid sdlecs@anclide ssemlliand thinigegle iresealing t h sai d
body cavity between the fluid return port and external fluid in the first

posi ti Og}lu%%e%c%{)wit%[ 38a SOMPESly g%tg;éﬂh%@ fIWMARLEHY pbRend iheFlui®Ralm pért ithe

seal i ng” éngagenen sal
first position and on either side of the first fluid supply port in the second position.

32.  The coupler of claim 29 wherein said selector further comprises a port allowing fluid

communication between the first fluid supply port and the fluid return port when said selector is in

the first position.

33. A method of shifting fluid communication to a return port from a first supply port to a

second supply port, the method comprising:

providing a selector having a first position allowing fluid communication between
the first supply port and the return port, wherein the selector is biased to the first position

by extemal fluid pressure; and
engaging a male stab to shift the selector to a second position preventing fluid
communication between the first supply port and the return port and allowing fluid

communication between the second supply port and the return port.

34,  The method of claim 33 wherein said selector is disposed within a body cavity and further

comprises:



cavity between the fluid return port and the first fluid supply port in the
second position. 3. The coupler of claim?29 wherein said selector include
~second and third seals in sealing engagenent with said body cavity between
the first fluid supply port and the fluid return port in the first
position and on either side of the first fluid supply port in the second
position, 32. The coupler of claim?29 wherein said selector further

conprises a port i i: R i ween the first fluid
supply port and tﬂ‘LééI%WJ?’gdi‘Léétéfﬁ%y%o% \ﬁﬁgﬁtbgg% 521 ector isin the first
position. 33. A nephod of shifting.flul nj cation to ar Lt
froma first supp?barﬁgrpfc’tf@% é%g%%ﬁelf%cu%%?%néfr%gﬂ%e rfglﬁﬁﬁégggér%%})@glleng:
providing a selector having a first position allow ng fluid comunication
bet ween t hewher sid selpsior s ipda fsiResiA® a8t urn port, wherein the selector is
biased to the first position by external fluid pressure; and engaging a
mal e stab to shi f4 radrestesding €ioor saidxflange enbrealingby engaging sridweaepiaglg. f | ui d
comuni cati on between the first supply port and the return port and

allowing fluid conmmunication between the second supply port and the return
port.. The nethod of claim 33 wherein said selector is disposed within a

bod ' f : ' anl eald.n ' id
pody cadrt y; TS Hich BFIAROTEhAE sufl obfe R Rl AROKRER  FhopARERE 0P, o

engagi ng sai d.recept.agcl en said selector is in the first position; and
g9ad &gngage smcf ro% tg stﬁﬁ sgid s\c,Y(c]ctor. P

36.  The coupler of claim 33 wherein said selector includes a first seal in sealing engagement

with said body cavity between the fluid return port and external fluid in the first position.

37.  The coupler of claim 35 wherein the first seal is in sealing engagement with said body

cavity between the fluid return port and the first fluid supply port in the second position.

38.  The coupler of claim 35 wherein said selector include second and third seals in sealing
engagement with said body cavity between the first fluid supply port and the fluid return port in the

first position and on either side of the first fluid supply pert in the second position.

39.  The coupler of claim 37 wherein said selector further comprises a port allowing fluid
communication between the first fluid supply port and the fluid return port when said selector is in

the first position.



a rod extending fromsaid fl ange and sealingly engagi ng said receptacle.
The coupler of claim 34 wherein said nmale stab further conprises a probe
adapted to engage said rod to shift said selector. 36. The coupler of claim
33 wherein said selector includes a first seal in sealing engagenent with
said body cavity between the fluid return port and external fluid in the
first position. 37. The coupler of claim35 wherein the first seal is in

seal i ng,enga L b a6k diidR batwlat RReand feoid fiid soeicey mdpoiluidand
the fi r%l?" flgﬁ?%ﬁ%ﬂf/&por{ Pn"t hle second position. The coupler of claim35
wherein said, sel ector include second and third seals in sealing engagenent

with salH RS RPHANSFOPRIHEEN the first fluid supply port and the fluid

return port in the first posjtion and op_either side,of. the.first fluid
supply port in the bsdysaungsiist aert aggn_teclr-ﬁcg é‘BgrﬂO@m"@Fca P%iwhsl}'ev\‘ktl@? g
said selector further conprises a port allowing fluid comunication

bet ween t he fdurcetantiiasedorslppt ydapted tfomfiad chemunisatdon with the PeidtreiFe saidfrg

selector is in the first position. 40. An apparatus for controlling fluid

fl ow bet weenyfd sesdnddonts 56aL AT bbmaniostitasvignalcavith inisad bodyt urn, t he
apparatus conprising: a body having a first port adapted for fluid

comuni cati on wi FQséﬁﬁ?r{] ﬂ-e§iﬁfe{)c§l+lg:d§pos%9qﬁ GRdAdAbSeeand fﬁﬁrﬁosﬂi@ﬂgv%ﬁﬂittﬁﬂgr

fluid conmmunication w _ _ return, said first and second ports
Feci pr ocabl yl i dRReEav R il Bbath EoS e ant s YR dRRten B R Al g,
between said first and second ports;
said body having a passageway communicating with said cavity in said second
position;
a stab having an aperture adapted for fluid communication with said second fluid

source, said stab moving said selector from said first position to said second position upon

said stab being connected to said body; and

said aperture being in fluid communication with said passageway upon said stab

being connected to said body.

41.  The apparatus of claim 39 further including a biasing member biasing said selector to said

first position.

42.  The apparatus of claim 39 wherein said passageway is exposed to external pressure

whereby the external pressure biases said selector to said first position.
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fluid fl ow between said first and second ports and a second position
~preventing fluid flow between said first and second ports; said body

havi ng a passageway conmunicating with said cavity in said second
position; a stab having an aperture adapted for fluid comrunication with
said second fluid source, said stab noving said selector fromsaid first
position to said second position upon said stab being connected to said
body; apg, Sa‘l’ﬁe Q@%f atud’of cRfh B9 firthef inuluelmg@@awwt@eéﬂs@m stletidr &R hidBsayagenay
upon said sta el ng connected to said body.. 41. The apparatus of claim
39 further including a biasing nmenber biasing said selector to said first
position. 42. The apparatus of claim 39 wherein said passageway i s exposed
to external pressure whereby the external pressure biases said selector to
said first position 23 43. The apparatus of claim 39 further including
seal s between said selector and said body. 0 24
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