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in operation of the flow con_:pletion system, flow through the annulus bore and
the service and controi conduits must be carefully controlled to ensufe that well fiuid
does not escape info the environment, For example, during installation and workover
of the flow completion system, the annulus bore must typically remain closed unti a
- blowout preventer (‘BOP") is installed above the tubing hanger, at which point the
tubing hanger may be opened to allow for circulation of fiuid between the production
bore and the tubing annulus. In the prior art, a wireline plug is typically used to close
35  the annulus bore. However, sach Installation or removal of the plug requires a
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cl osure nenﬁ@@ug’fhi}'ebbod)péfvfmf%w thenfitstlapd the second branches are configured and

connected such that, when the gate is in its closed position, fluid flow through the flow
passage is blocked. In a preferred embodiment of the invention the actuating
mechanism comprises a piston which is connected to the gate and which sealingly
engages the conduit, and means for conveying hydraulic pressure to a first portion of
the conduit which communicates with the piston.

Thus, it may be seen that the components of the closure member which move
the gate are aligned generally longitudinally relative to the gate. In this manner, the
closure member occupies a minimum amount of the lateral cross sectional area of the
component compared to prior art closure members. In addition, since hydraulic
pressure is used to actuate the gate, the closure member may be operated remotely.

In one embodiment of the present invention, the closure member is adapted for
use in a tubing hanger which is suspended in a tubing spool and which comprises an
elongated body having an annulus bore that extends generally axially therethrough,



I n one enbodi nent of the present invention, the closure nmenber is adapted
for wuse in a tubing hanger which is suspended in a tubing spool and which
conprises an el ongated body having an annul us bore thaﬂ3§%¥@ﬁﬁgﬂﬁﬁﬁerally
axially therethrough, 3 Septenber 2004 the annulus bore conprising a

general ly | L ' h. connected t 0O ener al | axi al second
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a condui t whiockhindie gatess aligmed mdthltlye fvst lvehyh &t @dlgbed he body from the gate,
an actuating nmechani smpositioned in the conduit for noving the gate from
the cl osed position to the open position, and return biasing mechani smfor
noving the gate fromthe open position to the closed 5 position. In a
preferred enbodi nent of the invention, the actuating nmechanism conprises a
pi ston which is connected to the gate and which sealingly engages the
conduit, and neans for conveying hydraulic pressure to a first portion of
the conduit which comunicates with the piston. Furthernore, the tubing
hanger ideally conprises first and second annul ar seals positioned between
t he body and the tubing 10 spool, and the closure nenber further conprises
a gate cavity in which the gate is at |east partially positioned and which
extends Into the body frombetween the first and second seals, wherein
pressure within the gate cavity is contained by the first and second
seals. Therefore it maybe seen that the closure nenber of the present
Invention 15 permits flow through the tubing hanger annul us bore to be
reliably controlled froma renote |ocation without the use of wireline

pl ugs. Furthernore, since the gate and its actuating nmechanismare
oriented generally axially within the tubing hanger, the closure nenber
occupies a mninmumradi al cross-sectional area of the tubing hanger. 20
These and ot her objects and advantages of the present invention wll be
made apparent fromthe foll ow ng detail ed description, wth reference to

t he acconpanying drawings. In the draw ngs, the sane reference nunbers are
used to denote simlar conmponents in the various enbodi nents. Brief
Descrintion of the Draw ngs
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25 Figure 1 i's a longitudinal cross-sectional view of an exenplary flow

conpletion - system which conprises the gate valve of the present |nvention;
Figure 2 is a longitudinal cross-sectional view of a porx $Qme’8 Pert3094t ubi ng
hanger conponent shown in Figure 1 taken through the tubing hanger annul us
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honme positionsedindueas. 8A is a | ongl tud| nal cross-sectional view of the

annul us bore prot t ed in Figure 6 shown in its down
position; and Fi Sﬁ*’%&lf ﬁggggggér] it 8&?@‘?’?[1@ of heguasesidpventiaial  vi ew of
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the gate valv is showmn installed in an exenplary flow conpletion
syst em 1220As explThPsfandiefiiesolents andiadvantages of the present invention will be made

apparent from the following detailed description, with reference fo the accompanying
drawings. In the drawings, the same reference numbers are used to denote similar
components in the various embodiments.

Brief Description of the Drawings

25 Figure 1 Is a longitudinal cross-sectional view of an exemplary flow completion
system which comprises the gate valve of the present invention;
Figure 2 is a longitudinal cross-sectional view of a portion of the tubing hanger
component shown in Figure 1 taken through the tubing hanger annulus bore and the
gate valve;

30 Figure 3 Is an enlarged longitudinal cross-sectional view of the gate valvé
shown in Figure 2;

Figure 4 is a radial cross-sectional view of a portion of the tubing hanger
component and the gate valve shown in Figure 1;

Figure & is a longitudinal cross-sectional view of the gate and seat
35 components of the gate vaive of the present invention;
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applicants' co-pending U S. Patent Application No. 09/815, 437, which is
hereby incorporated herein by reference, the flow conpletjon system12 -25
conprises a wel | head housing 14 which is installed near %:$RPtembercd004 wel |
bore .(not shown), a. tubing spoof 16 which is connected over the well head
housing 14 and which includes. a central. bore 18 that extends axially

t heret hrough, and a tubing. hanger 20 which |Is supported in the central
bore 18 and which includes a generally annular body 22 having an outer,

st epped cylindrical muleZsla!oi@mdznmlumwgcﬁtmag@“w&@ pflios BROfubifig Ringk€ast one
tubing string 2 re and defjn tubln
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flaw through thﬁmﬁﬁﬁéﬂﬂfeﬁc&ﬁuﬂﬂ%dr@éc}%ﬁﬁuﬁ&qx BoSRIN trols bridge 42 for

connecting the annul bore e 'Sefvice and control conduits 38
with correspbhding e Q‘E?ﬁ%fs adengifdingl cregscpeefional Miew of n esnulusdioreghiatesiyr. | n t he

f1 ow conpl eti on cemﬁﬁr%mdbaicﬁemﬁguﬂﬁﬁéﬂbwﬁirgwh@mé podiddf; t ubi ng hanger 20
preferably al so i ncllg | ndust r%ﬂlre quired first and second

barriers -between the we ?‘P’S@ ?r@' ?‘Fﬁ?‘sﬁ‘ﬁ‘%" Riretbe aanwys bereinmtertari ng t he
need for a sepalcameonﬁofqemefsdwrﬁmuméhowgmtmselew:@ﬁcmmﬂ'faﬁdfl rst barrier is

provided by a first %&@éis'é?aﬁr%ﬂ nﬁn‘éﬂms@% t{f&rz]iat an" Sedgfl"#]fpérggf

production bare 30 above th on pas age
annul ar, prefer 319?&?"%?%%SEE'E’&PHK%PW&WQ)BO%O& ti oned bet ween the tubing

gang:ar I20 atnﬂ t Detalledhaacr Imelpﬁefmgohﬁ,egfsoductlondpassagF\Nay
imlarly, e sec a secon wireline crown
plug 48 that Is nou%?‘qla ﬁenqa %V@{Vigssﬁ% t ?Brﬁs%BWée'@?f‘ BELheuseH o ot cr own

pl'ug 44, and a SecHreughiavaretrof fqw eiplelidi systemeb@aboreas) it Vi) biBéseibdds
posi tioned bet m&@ﬁ&ﬁﬂbﬁ&ﬂﬁﬁ%&:ﬁ%@%@ﬁ%&&% ”:9‘?%(%}%@%@,@16 above the

first seal é@. Ln pordance W t e present 1 nven b|ng hanger
20 al so i nclrude®¥ HE™Mal ve 10 and, in the enbodi ment of the invention

depicted In Figure Refepmgi@ﬂ—'@bé Y, a’o}:ir&@re%l e‘&ﬂa@&ﬁﬂ (oF P2 g vﬁﬁé@@ﬁ such as a
E E)Ir 293%0 open CH&Glcs Yalnv e%m{)tgry 169 Q(Enri ehlorll Sdtem & %feﬁgnédhlggrg%ﬂiy ¢ annulus
applicants’ co-pending U.S. Patent Application No. 09/81 5,437,
which is hereby incorporated herein by reference, the flow completion system 12
25 comprises a wellhead housing 14 which is installed near the top of a well bore {not
shown), a tubing spool 16 which is connected over the wellhead housing 14 and
which includes.a central bore 18 that extends axially therethrough, and a fubing
hanger 20 which is supported in the central bare 18 and which includes a generally
annular body 22 having an outer, stepped cylindrical wall 24. The tubing hianger 20
30 supporis atleast one tubing sfring 26 which extends info the well bore and defines a
tubing annulus 28 surrounding the tubing string. In addition, the tubing hanger 20
includes a concentric production bore 30 which communicates with the tubing string -
26, alateral production passageway 32 which extends between the production bore
30 and a production outlet 34 in the tubing spool 16, an annufus bore 36 which
35 extends generally axially between the tubing annulus 28 and a portion of the central
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25  hanger. In order to most readily accommodate this vertical orientation of the gate
valve 10, the annulus bore 36 preferably includes a lateral branch which is connected
to a longitudinal branch, and the gate valve is disposed across the lateral branch. For
example, in the embodiment of the invention depicted in Figures 2 - 5, the annulus
bore 36 is shown to comprise an upper branch 54 which extends generally axially

30  through the body 22 to the top of the tubing hanger 20, a lower branch 56 which
extends generally axially through the body to the bottom of the tubing hanger, and an
intermediate branch 58 which extends generally laterally between the upper and
lower branches. To facilitate the formation of the annulus bore 36, the intermediate

branch 68 is ideally machined into the outer wall 24 and then sealed by a plug
35  member 60 or any other suitable means.




agai nst the gate 68, and an annul ar seal 88, ‘such as a spring energized,
pressure 20 intensified straight bore-type seal, is disposed around the
reduced di aneter portion 82 to seal between the seat aﬁﬁg?m%mgﬁ%@xﬁocket
64. The seal 88 is preferably- oriented so as to be enhanced by pressure in

the gate cavity 62,in#B@mboSRatar hé inkhiSPd I upglity of radial
hol es ext endi ngs},‘herethrou h ma g plg’geegm gt'we%%eﬁegﬂé%%%fe‘éﬂ@ he

shoul der 84 to"rarhl 2iCAMPYE agensrallyreaaneyiar gatsvilyRaichekandsgentralyt he seat .
25 Also, the rlsterall tomigh feiostepwall Riraatie Yubir@Wasle 26 Snd iReRkds fi" cul ar seal i ng

lip 92 to provj letdeO eal . _this one netallic, between the seat

66 and the sea!tnfégg%%?_g%ﬁ%hdBTﬁﬁédg@‘?ﬂg?F%iaﬁﬁ%%#% PRSIt i ons to move

the gate 68°beldISKsely Digithabodyais prfirativiomedat edoh itersectisnaoigégege hol e 94 in

the gate Is alb@mmﬁtheh@gned@g@g&ﬁ%_am%q&% 1?%,30?51r{ﬁpa val ve dosed
romthé

position, In i ch the hobg 94 | s oftset Fe¥Pat e branch

(as shown In Fi§Giarsdsegis§6.sach ofwvhich isnopiioned in aseptusickes ¢, agatet8e i nvent i on,

t_het act uat: ng&v;fggadicbtﬂya@pqsed!rbét\ivé@&h@seﬂis%‘g%dgﬁ@&}:at%@ hét}ﬁgggﬂpports a
pi ston sea : _service and control condui . an
el ongat ed pj ston r%ﬁ%@‘%ﬂﬁbé‘%&agﬁﬁgﬁ?@ﬁ@ﬁmﬁﬁoﬁ PROdYE3E hahestendshe pi st on
head 96, td %?W@liwaﬂ!@wmzamﬁhﬁzs attached between the |ower end of
Connect i on 104, Al seemd ShecBaty BiFifte & dB ot Bts s by @ T ReRetty 106 15
posi ti oned bet%%?ﬁ@se\?éﬁ'i?@”%qeg%ﬂﬁiﬂ%ﬂ%ﬁ thergale 69, wireas fage @4 opmstiathé  condui t
Condi  Tocat efahaie e e e e RabTL ¥t g il AR Dby
a gland nut %ﬁ%’ﬁsﬂ%@‘ t:it's E@e?f?feebd’gi%ggﬁﬁpwﬁ\w%bmpﬂm@mwsﬁewg afanger 20 by
sui t abl e nBangniagied digmetes rim 8P atiacantihe Sant e 72,0 redtioed aisihotet jor@nBBChani sm 70
pref erabl v al sajace el fack 74 Gt BN QIRP SNIABARANR Be Al lnd 1 Lhe

' i i igures 2 ahd'

enbodi nent of e tnvention ilJustrated I n %onprises a
mechani-cal bi ﬁ%‘@d%ﬂﬁt&rmﬂ- Feitions a Beligvilig washer 86mekindaimdansisasher s, t hat

i s operati vel yosiinnad betwbert the fn 80 Bad b Smsr et Gfnado E@Qme%legt%‘gzn“t 108.

10 I n one enbegks h to nti,on, thé gate cavity ext ends

into the @god?aglglﬁg#e S@E?eéaf %bd%%%ﬁ‘gﬁagg\égﬁu%?%ﬂnq rgizedshrestH@® second

annul ar sedl s ,s‘ﬁe‘?s@%ﬂ’?ﬁb%%h’ﬁ%ﬁ?bi$tdi9poseuramnaﬂn9m@mnédlgg1ﬂétérp'oﬂioh he wal | 24

that is positicoresalietveathe M&n@%‘éatpxﬁﬁt@@%}aggal%é p'resferglﬁt' mal 1y dosed
he I'n place by 'a C

by a sinple ¢ | ate 116, whi I's ] Yndrical sleeve
118 that is tgﬁeg"ré%%&aéifr 'P*‘yer&h@'a‘@ﬁg)éafe%mm?@ateﬁavi’wﬁ.l@dmng@rﬁmo The
pressure wi t hhavindeeplgaliteofeadial hyleSektdnging tefeliralah Ynay B8 bbb uen e first

?g? Z econd segg atfine sbuRfdfad B fafitHHO A progerly ggs'iﬁo-llgg rregﬁ\%rtg ’thensgat.n ced exists

25 - Aiso, the rear face 74 is preferably rounded to form a circular sedling lip 92 fo provide

an additional seal, this one metallic, between the seat 66 and the seat pocket 64.
The actuating mechanism 70 functions to move the gate 68 between a valve

open position, in which a transverse hole 94 in the gate s éllgned with the
intermediate branch 58, and a valve closed position, in which the hole 94 is offset

30  from the intermediate branch (as shown in Figures 2 and 5). In a preferred
embodiment of the invention, the actuating mechanism 70 comprises a piston head
96 which supports a piston seal 98 that engages the service and control conduit 38,
an elongated piston rod 100 which is connected to the botiom of the biston head 96,
and a valve stem 102 which is aftached between the lower end of the piston rod 100

35 and the top of the gate 68, for example via a T-slot connection 104. Also, a suitable
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separate seal or seals between the cover plate 116 and the body 22 to
contain the pressure within the gate cavity 62. However, %Qe resent
I nvention contenpl ates that one or nore such seals coul®® e’BB‘?f\ﬁoc%d
bet ween the body 22 and either the cover 20 plate 116 or the sleeve 118, to

contain the pr W.ihin the gate cavity 62,  especially when the

openi ng 114 i SQ(%@"[.H’ aﬁg\@fg@ggs pﬁé'ﬁ%@ﬁﬁ.“ﬁﬁ%\%@sﬁeﬂﬂo@ﬁ ”’lerﬁea’éﬂﬁﬂqi on, instead
of the cover pPYLEl con®iiti38itogpal the gatmentits? ftchethspeRinf hd8ervich BnddoRffe coul d
be dispensed géddtit B&fkd 20 o] VAN ofel| .onto.the body, in

whi ch event seals ﬁre §B§¥&e@gﬁﬁ%ip§gﬁﬁﬁ%'9§@§hggWeola(?S\%f"QEP‘gte and the
body 22 to ret %08 Hativsecyied fathe bodxi2e Bf the lubiag banger 2kbyistitebBaneans, t he
product i on fodsuchfas apedindris@Bwaio. (e ﬁ@g}% i 2 . the gate
valve 10 Is nog@%&giasijr: th&l gos.eq]%ggt}lﬁﬂgn., n%ﬁ@%@%@%ggl%%@gm{% open the
annul us bore 36, "a°pr ey IgFANENMIdInthe epbodinest efdainventordbstsatedi f or ce of

t he nmechani cal FigWeid andf3 copgprisesklechadcd bissidgmezhs 12, alichlad @ sk bioUS

i nterfaces of ; I ' Lntrpduced into the service and
control condui?agg a%ocgé'twhagisén?)gta@vﬁﬁ'hg a(ﬂ’egg&".veefﬂh%p'StB?é@Lﬂeé‘“Wl force the
pi ston head 969X and thus nove the gate 68 into the open position.

In this pos$dtion, filomk@mbbdinb@ of 40 hiaSerRiink | llow from
the Iower brangh, l iy R e aﬂe?ﬁﬂggg\g%gmfsﬁ?% t he upper

N | h th t diate b
branch 54, wher-e%ft‘?z\f\’lh #‘gﬂgwghﬁ'?ﬂelégo'Teqrti’éﬁngglg%@%&a’&qa%md@nﬁ@ﬂ@éﬁfsﬂﬁ,, i f
present. 7 3 SEANdebeeqRDiyionss atopening T4 hewal 2 tha IS FsRorcabBesy 120 of a
Comient ol kel Tho Gl it S AT L b e B PR

and control ¢ nsjd?it 38 to conn égn pressure
hydraul i c fl uitf'4'®PiEeRdYSvindieal slprred ddithetis Bleswnidallyrecelvhe overthe tubingpl i ng 120

i s engagediby langa0eTROeisnS WitkiteYakUdRlysD B pﬂéf&%blgf;&lc%?ﬁﬁt&)ﬁg ﬂ}@gﬂ&sﬁh may be

nmount ed, for in bi anger.  runni_ng to trols

bri dge 42 and%%ﬁ?ﬁeagsu hgdfjgndgtg‘?]%@éﬁg%'“i’éoq' Héewsfae 80 peedssistsder by a

cor r espondi ng SeRarele sedl osssalsibotweomitie covet piate 116 41d-theBddg PP &l doMBin¥he t Ne top of
the service 68 Qi Lity 638 | pcl ude a seal profile for a stab
which I's carr ?iti;%son t hig e?ﬁ%ﬂﬁwﬁg'n'é’%?‘{uﬁﬁ%ae t%?’%?,“?’ﬁ‘”é“ﬂ%?ﬁ*’@l s bridge
and whi ch I n 90f A" PeeshiRsals eotid ke prewided betyeenthe badyP3und eitheMhe cgat € val ve 10

35 of the tublig bt oo b boaaah b padurt D Fb8REANY 5 07 LN DO
o e tubi [ el op. 0 e tubin nger and a
portion of theeg[%gr |cee"§?16d°p@8'ﬁs\é\?ﬁ}s E%?P&ﬂ‘?fb%‘seﬁmﬂwalsﬁﬁl s 4t adfiitobel ow t he
pi ston head 9éstepipfthe enyer plate W6 Heingtrétainaly e bve 818 HeRIeMuidHg OF stab
seal profile dRperded REPHIYES R . e,C ensagtion port 122 to
facilitate the i:‘WHLS connect i on O%Fpﬁ%fg&%ﬁ?cﬁé?éﬂ%WSﬁ%%@ i ieﬁﬁﬁﬁ%er r unni ng
tool or the c8Refera 5Pli0&iggd batween the cover plate and the body 22 to retain the

25  pressure within the gate cavity 62.

In the production mode of aperation of the flow completion system 12, the gate
valve 10 is normally in the closed position. When it is desired to open the annulus
bore 36, a pressure sufficlent to overcome the combined forcs of the mechanical
biasing means 112 and the friction at the various interfaces of the gate valve 10 is

30  infreduced info the service and control conduit 38 above the piston head 96. This
pressure will force the piston head 96 downward and thus move the gate 68 info the
open position. In this position, fiuid in the tubing annulus 28 Is allowed fo flow from
the fower branch 56, through the intermediate branch 58 and into the upper branch
54, where it will encounter the second closure member 52, if present.



‘a correspondi ng external service and control line. Wien it is desired. to
cl ose the gate valve 10, the pressure is renoved from the service and

control conduit 38, whereupon the force fromthe necham%ﬁﬁmﬁm5§”%§4 nmeans
112 conmbined with the pressure In the annulus bore 36 acting on the valve

20 st 102 |1 68 i nt
stem W plﬁ&fshb\hﬁnmgﬁfe%ah\%ﬁ% Sind D0k & it ressureyc{rgﬁ?g&p%é 'nto

the dosed pos L1 R0 su the rvice and
control condui kn gge 'ngtﬁlj)qﬁil"ﬂtﬁ? El‘ﬁ‘?‘8?9@%?”P€%@W°“@%@Bﬁ%@ﬁ&ﬁkcal bi asi ng
means 112 wi | | cainetlieg a selra of high eresged Ieydfalid MididBe SasiesaRamhidon or nove the

mbodi mont gf - Caue 8 e fa A BBy A oo pederpiing g oot

enbodi rrent f the I nvention
devi ce. n e which (ray B‘ﬁﬁ'@mfﬁ?ﬁbfw exsiplehie adubing haager ainfiflg tdohet tRCt Uat i ng

rochani sm 70 banirals pAERS L B WL § s Gonebeis tgﬁéﬂﬁessﬁ@%oﬁr%lw ) biasing

mechani sm woul a nechani ca | nstead, the

conpensation p es@ﬂ'"? gﬂ%ﬁﬁ%‘&?@%ﬂ@%‘%&#@@%lmm@@p eiteessenice hydr aul i
fluid, In ordeandaoniatendait 3reaygatieicZGexplone f&@sta@mﬁ-n&ﬁ i"daRRAGn BRSI L' on,
ressure i s i or t to force the piston
IElead 96, and P{HE@&I%& mm&égagrtﬁwﬁas 6#9? ﬁ?‘g‘"@%ﬁmmﬂéﬁ?““eﬁtﬁ@m tomt epval ve
10 is a "faP %[QSSJ?SOHEm'6’@gatervab(e,d@)msaalmmphiesamombafsamﬁmdwzgnt of the
present i nventhatextent thduditne bAdylz%fﬁé@S’t%%ﬁhn éx%rbgmg%g]? %}rga“ ng

mechani sm 70 % |%:{}’Erl sa a _nmechani ca al l ow t he
gate val ve to BE"HAEHR aﬁ@'@%ﬁl“&%ﬁeweaﬂ%wﬂwmué%wh@lBfCSelptienber 2004
t he event of abelcmﬁ"lmpietomBéﬁtﬂsngmil@ndt%wﬁﬁ@t%b!rfaﬁln@@%rnﬁ%fi’eoo-[l ng Fﬁﬁ@an' cal

I ng 4? I's

mount ed' nf P oS A 5ol Y e LR oAttt 22 Seciee . nor o
oper ation, 1% hé’oﬁwaﬂQi@l%&fouﬁy tetdbingimnger pening gio! gritiessstitreds brldgeh t 0 t he

service and C G doFretpofidl éméi‘ger@l&ém%?% ingal Iy force 5 the piston head 96
downwar d. However, ‘M‘n 'E ure relating to the pressure
source, an external' "3t Wsﬁﬁ’?ﬂa@" 10, 8w pegssraés rewevedifide coupl i ng

124 downwar d ﬂnafnsm@ragagmmonwmsh wileRsupbrsthe fordesrah tﬁ@mé&aﬂﬁ%%@fhga' 'ly force
t he piston’ t.0. Fi gur e 7A, overri oupl i ng
L9800 MR TR B8l P41 6 i vy e

124, which |s shomm In |ts seen to
conpri se £% o §5M Hi2 v %b@emn\kmd:%upsfaardramelmoyethegataﬁa&mbmblbsdﬂ t he

service and cposiicl lf@%ﬁﬂéﬂntss Wgﬂ%p’r&%sﬂé eéér\ﬁ@eva%d%&%rol ggg%um i ng

sl eeve 126 Cogﬂcﬁdlc?%f : stem 1 V\/m ch es an axi al 132 and a
nunber of radi Hecany soaspsy Q'E%ﬁ'éﬁb’i‘%'ﬁ%nam%m&sﬁgerﬁwrtmet he exteri or
of the gate 68 in the closed posifion or move the gate from the open position fo the closed

position. Thus, in the preferred embodiment of the invention the gate valve 10is a.
25 “fail closed” device.
Inan aitemative embodiment of the gate valve 10, the actuating mechanism
70 is a pressure balanced device. Thus, the retum biasing mechanism would not
require a mechanical biasing means 112. Instead, the compensation part 122 is
connected to a source of high pressure hydraulic fiuid, in order to retumn the gafe
30  valve 10 to the closed position, pressure is introduced info the compensation port 122
to force the piston head 96, and thus the gate 68, upward. In this embodiment, the
gate valve 10 Is a “fall as Is” device.
In accordance with another embodiment of the present invention, which Is
Hlustrated in Figure 6, the actuating mechanism 70 may comprise a mechanical
35  override feature fo allow the gate valve to be actuated mechanically, for example in
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stem an upper receptacle 136 which is connected to the axial passage,
and-a lowers" 15 receptacle 138 In which the piston he | s slldably
recei ved and agai nst which the piston seal 98 is seal abl q?ﬂ 04The
override coupling 124 also conprises a valve sleeve 140 which is slldably

received | n t hiee opmest rta@@p{a[ e a ring seal
142, a keeper f%itf}re X sgtf:ﬂ Qot?qéﬁre@éi&éoﬁmé ﬂ#lggecrhpgélﬁga"%%l ow t he val ve

sl eeve, a val ve pi ﬁsqa‘éd%ﬁﬁ?yéﬁ"&]%ﬂvgwg?)mlgg 15ﬁﬁ@ﬂ@m@@9@nmoﬂmh 20
ext ends | ongi testiieesnt gortidol cvadi 38. Dawgmomwvdnﬁeyah&ﬂ%é&@hdé goup ﬁﬂggﬁq ! ”ht hle
I | { 15 I t n the | ower
\(;ZVY'? ysbg'ta \‘I’\:enébﬁ%gsﬁ@ g%séﬁéﬂ{{ E&??/gn‘js)‘fomg@g%dﬁﬁﬂfﬁiyﬁ'h@gg@ﬂfﬂl’fé@ sl eeve
upwar ds aga? nstFePiﬁt@“F%?ﬁ'Q@deWﬁ@ard quminmmtabdia[mtéfelahﬂ'@am| ve sl eeve
140 al | ncl ysiess h
en the. Uiar coutBheh shefplaudtrcan ik dlickioh Bfind abrtll SBIEHESY ol ve

bet ween t he upper cgy %‘ | ower é

seat 15.6 that“gWagini QBS?W%@W“UH%P@%@“@ tqmschamaﬂv frscedhé pistore. | n

addi ti-on, the heppdowrnawd.ty 152 houses a vaI ve head 158 which is -urged Into
eljef spring 160 that is

sealing engagenmen t sea
suppor t ed |n t he 3%%"85&*&1 e g’eg"?’%fi 'Fg?{?ﬁﬂh'%”z‘smi’“ﬁ“ﬂﬁtﬂéqmﬁb open the

gate val vel0Lo rrde @%pmay@peemto mmnmﬁeahmpmaavdezsx@ﬁcmﬁmbamg 124, a
femal e coupl i ﬁgalﬁwa\@mbéarﬁ%ﬁloﬁgm&dﬁlsta%ga?é@ﬂérjs%g Lessuri zed.
ports 134,

hydraulic fluid i’s gonv égd fromthe
through t he afPH NS Wﬂé‘?ﬁfﬁtﬁ’f'ﬂ@QW@W@ES%WQ!93$B®@‘2&I1M val ve

sl eeve 140. ﬁnumbpwaiaaﬁlﬂmrﬁsdmﬁatdoh&ctvtﬁéwi pasRoewith b Sl@MMVEHYh agai nst the.

return spring ad 158 i revented from novi ng

downwar d b tﬁﬂeeﬁ\eg v@}é he&g%a;s\égvgmﬁﬁsc?@?&ledfoﬁeWefi?ﬁssﬁ%%é"iS@%@ar at es
from the vial v&ecspigete i nafh@hﬁuelpbmhm@msgidsmmmranaa%dawdwmblc f1uid
Cavi ty 148, 1 st o eaniy ook O ol L B B [ nto t e

cavity 148, eeper
| oner  recept g%' gi%vﬁ%%@aysgltdlaamwmm e {pRer fsicentadie f@mmd%edbdnwar dto
open'the val v&eraifnbmrd'@rsealmmmkﬂeﬁehﬂmm iysdcied ﬂthéu override

d f h ted
 gur o 78 an 220 1 velud <Al ARl Fie SR digho éem@%‘éaer{aﬁwﬁ@ﬁ hanger
runni ng t88 P Kendsdangidlinglyeihmaugh a lbwertcayity 048 thitds fotnesahin ﬂ:@ﬁ)alir@s!@é@h t he
coupling sl eev4, éﬁ(ﬁaM%ﬁéﬁﬂ?ﬂl&l|§§‘0§iﬁbﬁed|ﬁlﬂ§lop.@féa9@l§) COUF" ' ng

sl eeve 126 wi Lée lpa%ﬂ'ée Sle I ston or ce rd whi ch
bl Cther by Ogg Ve o woe 1§ valve %?QVPHBW%‘Q%Q&MSWFtongWA t he
override cou punpegregemaqa %e ﬂ'aé)\lfa}uelsme\lfdJﬂa Blsd incli@es effup Ay188)q0 prevent
pressure fronyges M8 HHidRRETNdd Bhnkdf eOuV\‘Ser 05\%9%% 6 I|ower cavity 148, and an
25  annular valve seat 156 that is formed between the upper cavity and the orifice. In
addition, the upper cavity 152 houses a valve head 158 which is urged info sealing
engagement with the valve seat 156 by a relief spring 160 that is supported in the
Upper cavity by a refalner ring 162.
| Irs order to open the gate valve 10 during normal operation of the override
30 coupling 124, a female coupling (npt shown) is coupled fo the stem 130 and
pressurized hydraulic fiuid is conveyed from the female coupling into the ports 134,
through the axial passage 132 and into the upper cavity 152 of the valve sleeve 140.
This pressure forces the valve sleeve 140 downward against the retumn spring 150,
but the valve head 158 is prevented from moving downward by the valve pin 146.
.35 Instead, the valve head 158 separates from the valve seat 186 and allows the
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Such trapped pressure could interfere with the return-of the piston head 96

and thereby prevent the gate valve 10 from dosing properly. Int absence
of pressure in the upper cavity 152 of the val ve sl eev§ é%é‘?ml&?{f%gf‘essure

within the |l ower 15 receptacle 138 will force the valve head 158 off the

val ve seat 156hypdralliafiad o$ibw tHiqigh telorifk 13@r1'ﬂ%91y&r§9icﬂ[ﬁﬂ? \ﬁgﬁt%gllrgl&v Il
consequently bﬁavﬂbll ([:_Iotﬁ) lﬁass. thrtﬁu%g the orifice % and exit the
override coupl ing through enePSHRE X theseepedd4 frebshown) anddnto fhgdiver ports 134.
In the enbodi ntaseptede t3gewhareibwill foocs the pistsit eaid 96 downviir@idoBePthe Vige.f | OW

conpletion 20 sys l.s valve 164 in the _ upper branch
54 of the apnu us-ttl)‘g(?}:géﬁ%gﬁ%‘g{ %&a‘%‘ﬁ’? Ef%gwgl?%ltgwag%e B?I"QS?Pfr?QerlaPP’{)cﬁe annul us
bore. ReferPi n{_!i’ef’lﬁerflqeg‘iﬁ’P@mSl@"fs Which i derieted i FigureoiBranidaviee sheh adatstits val ve 164

t he upper br anplbteﬁﬁadhd@ﬁldtubiﬁmhg@%nﬁ?éogHQB%&se%éQQi@&g%ﬁ%%%ﬁaﬂy a | ower

expansi on 168. ke debris val ye conpri se cyl'i ndri cal
body 170 whi ch1ﬁst8§¥ﬁh&€eowgli“8§%?‘(?§3¥F’ﬂw'i“‘f?éd'aﬁﬁﬂ!?ﬂgt: g befiomeofthen annul ar
col lar 172 whi etpling sleevat26ohill contabichespision head bOARI reb WaGdA® wiRRGM and

| ower expansi Oﬁérebj%'ﬂé Fhedd 174 which |Is operatively engaged between a
shoul der 1 n_ the annul l']S eg‘%rde@gﬁ'd a radial flange 176 extending fromthe

body. In .A%diti onReteriBoperkyto Fiagre 7 thaguanide aolipiing 024 mefcmbly iikiides #an open

bott om end 180rehufthedhanRRVth Brevédt presdufy t ' | Late with
the interior o%@lﬂ%%[)bnd : gov\ﬁ\gj%n the@?nnugﬁp%%ﬁ%w@wg%%%%%he spring
174 will urge §§ P FRUlS intpiiRze Wikhige [sEun eftempistomiegdioBiand he t op end
178 i's posi ti dherebymreventthe gate vablel 1@t ERsk bOpER. IR abs'eﬁcé&?in%sﬁf?é i tion,

P

debris | ' t d and into th |
bore. 11t but o Hotprca RAScruaRe Sbole o i pBsusitin e Byee. ¢no 11 d
will forct t HECBEEY 13§ willifgreashe valvelheag 168 dffithevalviiseatt b6 bnd dyzinkitamge 176 |'s

In contact Wi trﬂief&]ﬁn@%m%bﬁfes&:?@wﬁﬂ&séﬁlﬁn%tg?ov%%éﬁaﬁ%w 'htguﬁffgegA?t :ﬁaSt

partially int expansion 10 3 Sept )

this positi on,&ﬁtﬁ%@g%hﬁ’ 8&&9%??1 RERyPing W%HQ\*/_"UM’E'NIPQ%FQGE 13%addha om end 180,

out the ports radigdpoftst3ugh t he upper expansion 166 and up through the

annul us bore. L flLhwdnhiS i . .the t of the annul us bore,

the fluid y!| fo'b?ﬁ@'@%ﬁﬁ%‘?%ﬂ%%mpﬁ%!éé%génmﬁg‘ﬁ%g'ﬁ??éﬂﬁ“{@"ﬁ%ﬂm ch the

fl'lange 1767 s SYSIPTR A M@y iNslude 28abris walve 164 inshe Uppgr branthtSHef he hrilusddrear e

posi tioned at SBaﬂm'evepwébﬁ@irdrlyodlléchhﬂﬁﬂh%ﬁlus B0 AR AR oI & Y - I n this
e

Phrough & he porFbo et ot e doR B warer brrach stidenti nadss an i ough t he
annul us bor e. UPRRS expansign tHifiand e Idwegenpandon MBOARE, thedddRSVANRfB40f @ gate val ve
of the presenitomprises a hollow cylindrical body 170 which is slidably received In the annulus
25  bore, an annular collar 172 which is secured in the annulus bore between the upper
and lower expansions, and a spring 174 which is operatively engaged between g
shoulder in the annulus bore and a radial flange 176 extending from the body. In
addition, the body 170 includes a closed top end 178, an open botiom end 180 énd a
number of lateral ports 182 which communicate with the interior of the body.
30 - When the annulus bore 36 is closed, the spring 174 will urge the body 170 into
‘the home position, in which the top end 178 is positioned within the collar 172 (Figure
8B). In this position, debris is prevented from passing past the top end and into the
annulus bore. if fluid is allowed to flow up through the annulus bore, the fluld wilf
force the body 170 into the up position, in which the flange 176 Is in contact with the
35  collar 172 and the ports 182 are positioned at least parfially in the upper expansion
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10 Invention, which is Indicated generally at 10', Is shown Installed in an

exenpl ary tubing hanger 20. In-this enbodi nent the tubi hanger. S
shown to conprise an annulus bore 36 having a -first br?’ar%@rtleaq@eéf?\%ﬁl ch

extends generally laterally through the tubing hanger fromthe tubing
annul us 28, a . .18 L ch, ext s fromthe first branch to
the top of th2%163%@%gﬁgrllg@r%%gtrl\(ﬂ‘algamﬁh'gﬁl,lo"%eﬂgo Wiyp thrguoh g Ratom / conpri ses
a gate cavity B9 Bhaut g perisd§2)troedhdiid ypperrexpangion ti6@antaipl thiddghafie t he  t ubi ng
hanger gener al dnnulu§ BRI Bhilicvis YirdeR dbip m\f’%uléliﬁe@'g%gﬁrﬂglam sb&@?ﬁ%?&gﬁw@aw ty 62

P
forms an opening. 114 In the wall 24 which ef er abl y a cover
188 that Is i?@'&gﬂ‘?%ﬁ%ﬁ&\}‘gﬁwda‘t@ BRsiiag in whicivtee fapge hep inforepddowsi ng any
sui ftab: Ie neﬁanlsagammhe sptindaridise &ﬂié'ﬂez @rbgwmﬁned & ée%g[ﬁjamgmﬂ tﬁrermveg;o?/er 188I | s
optimally sea i ng. hanger 1, .at east” one annul ar sea
190. In the er%gﬁfs?r)gk%]&g% H&hé&’ﬁ\?@%@bﬁé é}@b‘ﬁ glowgd i flopingsttee lgwer; he gat e
val ve 10' is <hawent168, dolhpudlsibe poripdB, cbBhhgicthe battomsdnkddab byt dhivmposed

across the fi rigoudt BO&thul8forebet ween a pair of seats 192, 194. The first
seat 192 Is simlag to the seats 66 discussed above. The second seat 194

can be identical tBSPHRIRMW ofFiguef anaffier gnbodiment of agmipvaiviersf ip gesent9, it can
conprise atl arimehton, Widchyis idicatbd fsherllf &A0'EE shawrfistdied FRf exdiiggr al ly with

t he cover 188. .l ' the ver. 188 preferably Includes a port
196 which ali %%&Mr%thh&t%ﬁéﬁ%ﬁ%ﬂ%ﬁ%ﬁﬁgﬁ’lbwg?‘ﬂ'éggég ‘F§h°l'§é?°‘i'§‘2i‘s?6" def Pne a
flow passage 2n06us barsdheving e fitshbrenohalB4 ehitiexidrids berexlig ttsallp ¢iroughn t he

t ubi ng annul U5H1et@ﬁn@%g&%n‘fﬁéElblnaéﬁrﬂﬁngﬁsaﬁdSggcghyg@g@tfavi\ie@kﬁe 19 further

i ncl udes .an act ua%g@%gts@gani smt0 nove the I a cl osed
posi tion, in W€ B Bthrancs fathetop pfihe tbing hanger. dn addiionsthe gaten t he 1 ow
]pftssage 1985  tvalvan0'cpeprispos g@te Odvity gmyrﬁr?xféhddlé!:@ralﬂﬁhr%u@ﬂﬂé Walpdd Gafd Wlh_t h ; he
ow passage i.Qur , ctuat i ’ng. nmechani sm (not shown) is
positioned i ﬁ“@%ﬁ@%gﬁ%ﬁ%‘&“‘%&?ﬁww“&%’ﬁ%‘?}ﬁ‘&@@“r %Q?qutgcwfyé%{ogep general | y
vertical ly ov&nopemngititdn the wall 24 witchSepefersbly clo28iby aaverl18s aatls ideglly, t he
act uating mechgiovaly aithedto B hg! i
mechani sns di Sﬁus gﬁé eggigve 'S t?ggnneg%r.ggﬁ% %ﬂtsﬂ@bleﬁ%#g%u@?%%?t@@%e stem
. t houg 1 4 angs ood t hat
102. Al t hough SABM INAFETIa e Goven 14 ig pptimatly sepled iffeiubing hangetisithettood t h
ot her corfl gleaatdnemanuddr skdieo@at e val ve are within the scope of the present
i nvention. For 5 . avity 62 coul xtend longitudinally -
into the tubin g héﬁglg%brgg%gﬂﬁ)éﬂgﬁﬁ?@ﬂ? F?Pi‘il%ﬁ? %gﬁ’ﬁgsﬁe gfe vejwr H’gli‘avi ty woul d
i ntersect the SAWII? CoyRprise B o2l S8 aihigh isslidebly dispased amressrthefirst brarrh 384 or _
installing theotheai &pirorsbas 192 4. TheRGlbeal 132l Uriiar S ¥ MR 6st N Dover which
is used to cl q38 tgda opening that the gate cavity nakes In
Iscussed above. The'second seat 194 can be identical to the first seat 192 or, as
25 shown in Figure 9, it can comprise an annular body which is attached to or formed
integrally with the cover 188. In elther event, the cover 188 preferably includes a port
196 which aligns with the through bores in the seats 192, 194 to define a flow ‘
passage 198 through the gate valve 10’ which extends between the fubing annulus -
28 and the first branch 186.
30 - The gate valve 10" further includes an actuating mechanism to move the gate
68 between a closed position, in which a lateral hole 84 in the gate is offset from the
flow passage 198, to an open position, in which the hole 94 s aligned with the flow
passage, as shown in Figure 9. The actuating mechanism (not shown) is positioned
in a service and control conduit 38 that Is oriented generally verfically over the gate |
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the bottom of the tubing hanger would not include a port 196. Rather, the
first branch 10 184 woul d communi cate directly with the _tubi ng annul us 28
through the wall 24 of the tubing hanger. Al so, althou&héJ Qfled In
the Figures, other configurations of the annulus bore 36 are COI’ISI dered to

be within the %QRﬁdﬁonttﬁ@aﬁaﬁﬁﬁ%chbﬂ I%h'icf‘l'&snn lFeiogim?%fo g%ftge %ﬂﬁ LT st

branch of the anrhul us hore coul exten gene %h t he
t ubi ng= 15 han'J&f aa'ﬁ'ﬂsg'ﬁ?i’ﬁﬁﬁﬁ’@@a‘fee‘s\ﬂrﬂﬁdﬁ @ﬂpﬁﬂﬁtﬁ Etﬁvatl\»fe@te:reiﬁa al bore of

tﬂe tugl ng ﬁpoof thﬂhougﬁndatmaia&ﬂiralhgnt@gttﬂﬂo&&@é@d%towﬁﬁf&hﬁﬁm Oyeddtg Sealh
the tubing han s exa , the_second branc
woul d ext end g‘gﬁh&éﬁf)ﬁaﬁ%é# L}%l"ﬁa‘P“VRLPPEﬁP"&ewéE'P nﬁ%’?'&'o&oﬁﬁ t hrough t he
t ubi ng hanger @@mplecthe gie n@lltﬁﬁm@dmd$xtehm!oeglddnhallpimtomdﬂﬁbmghér@emainve woul d

P eurd be’ an thé‘B&tﬁsHtﬁQ'eéfn e ‘E‘/@Rdo {e{ska% rese‘%ﬁ ﬁ%‘%ﬁf’l o20 .

shoul d be appreciated t n provides
an effective oM GF‘FOBYW“HE%J‘? Wt‘iﬁ“'@ﬁ)‘h?ﬁ@ﬂfﬂihﬁ@ﬁfﬂbﬂa@m I!IDWSt hr ough t he

annul-us bore 3damplEhRe gRkAWHIEH iy Gsetifo e @R YPEALY thi thed atd RiShA being a
r obust and reI v ﬁb em%t he dat e%\s}a ve may be

cl r.e ,
oper ated renot e?got% églﬁ%f?g'ggﬁﬂgergﬁ‘ﬂ‘é&@@cﬁ%ﬂ)&?”&ﬁg@d Rﬁﬁ‘?%“\elﬂfﬁh?fﬁgchand
retrievi ngl rh%mmgldpbmgunlme diatiyrvaith tid tubirey dnhalus 225thiobigtome Wall 2eorgnul us bor e
are elimnat ec{ubl,l,:%“atn & nore, because the gate valve is oriented generally
axially in the tubing hanger, it occupies a mninumradial cross- sectional
.area of the tubi ngA'ﬁ%ﬁﬁ@UQIéﬁ‘HdPlPI@Naiﬂ&eé’gﬂrqscﬂﬂwmrﬁgmraﬁnnagfﬂmargmmto

R I v e
been descrlbegﬁgﬁgﬁ’%&?8@?%@”@@”’?%’%@9?@ g Y theqnos thed i@t | t hose
skill ted | n1|& S;ambjranﬁgondwr&a“ ith thta/nochen ufdind Genira) borefof thie n:ug@sp@di ’;h%!;d _

oper ati ona SRR

p [ Bocté ol ﬁg var| oudsrél &TSI%H}&JASIIW%Q%'H%%%?&HBieﬁ'éb'ngd| fferent

| nvention. For eqy;arrp
enmbodi ment s e @BWH@!? tha secondibraegh weyld extend ganersllildnglivdinally froffiher ef or e,
t he appended (ﬂllea‘imfbor&rdewhthrrb.ghﬁr@mﬂﬁrfgllﬁﬁgeﬁ'tbtﬁ@t\!{ﬂﬁgé’dnhluﬁqwa\ﬂh ng.é falling 35

QL 11 L 4B R Rt b}t B b5 e e Potse: o body. and a
fl'ow pass a?é’e ext enbsheyld ge apprediatyd thattiwi datediaiva b the prosentipertireproli@dy, the flow
pass age i ncl udh ggecave%@%mieh%éaﬁ% feF Ednilirla i 'ﬂéﬁﬁ’:?&bgﬁ %@%ﬁﬁﬁl&%weg%tf generally
noveabl e ge ner © V%Y?QF fegagnizer Injhaladuslsas beingra fﬁi%it and reliable closure
member ‘Moreover, since the gate vaive may be operaied remotely, the time and
expense associated with running and retrieving wirefine plugs to control fiuid flow
25  through the annulus bore are eliminated. Furthermore, becéuse the gate valve is
ariented generally axially in the tubing hanger, it occupies a minlmum radial cross-
sectional area of the tubing hanger and therefore allows the tubing hanger to
comprise a relatively large production bore and several service and control canduits.
It should be recognized that, while the present invention has been described n
30 relation to the preferred embodiments thereof, those skifled In the art may develop a
wide variation of structural and operational defalls without departing from the
- principles of the invention. For example, the various elements illuéirated in the
different embodiments may be combined in & manner not iltustrated above.
'Therefore, the appended claims are fo be consfrued to cover all equivalents falling
35  within the true scope and spirit of the invention.
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branch between an open position in which a hole in the gate is aligned with
the first branch and a cl osed position in which the hol i§ offsﬁb from
the first branch; a conduit which extends through the béﬁ@eq? ?ﬁﬁ‘? 4gate;
actuating neans positioned in the conduit for noving the gate from a first
position to a second position; and returning neans for noving the gate from
the second pgsitign to the . first position; wherein one of the first and
second posit orresponds to the open position of the gate and the

ot her position cojres %%1- b S | tion.of th ate; erein the
condui t extends _S!énergﬁl y I%ﬁ%ﬁ"?ﬁ%h% f@"ﬁﬁﬁ%d@vf%an@matﬁﬂ%Mﬁm
act uat i ng ndtove passagenextehtingaldreraity ohgitudingiyf ihpvugrERA86d ,tﬁa(ﬁo\{}(ﬂerel n
the first and second branches are confiqured and connected such thaf when

the gate is Ravspge "&T'B@iea gograrathnlaterel fiisy brangh ctomwge:dhtma gefosmiypassage
. acti s rel n n n
s blocked. igngiflifind \M%i%gﬁ&b%%heaa{me@eﬁh%ﬁgrgg Gisihgh 1o actuating means

conprises: a pfston I's connec TS whi ch seal i ngly

engages the conduit; agatenmiich ig roveabléegyeregaly Bhgithdinaly aefidSnedirg: fi 1 st
portion of tbhe CBI’I ui t which conmunicates with the piston. 3. The closure
member of clPAPRgHDE IhOopRB PosiipayR whichahole indiprgateds alighed withdhp! i ng

menber whi chjrd ' bt i . es g flow port

ext endi ng t h'é?tﬁrﬁﬁﬁgﬁe dlgo%%&gggﬁg%lleé W%:g'ﬂftw%ﬂ%g @?%%ﬁf%n%ﬁtﬁé& t@?"ﬁ'l‘;ai m
3, wherein the coupl i dgconstiitewhich exteridsethrougjhoibeddydremansgyaei ch is
novabl e relative to the c?nduit' and ..nmeans for retaining the coupling

sleeve within the con@f4atingiResrs Rositiened ipihergpnsiuitdor maying thengatedyoran

ext er nal fohqﬁ’stﬁoéiﬁtﬂﬁ&?afsﬁéomgbgiﬂoﬁ% hereby nove the gate fromthe

first position to the second position. 5. The closure nenber of claim4,
wherein at |east a poretusringimears for moving the gate from the second position fo
the first position; '

wherein one of the first and second positions corresponds to the
open position of the gate and the other position corresponds to the closed
position of the gate;
wherein the conduit extends generally longitudinally through the
body, whereby the actuating means is generally aligned with the flow passage;
and '
wherein the first and second branches are configured and
connected such that, when the gate is in its closed position, fluid flow through the
flow passage is blocked.
2. The closure member of ciaim 1, wherein the actuating means
comprises:
I pistpn which is connected to the gate and which sealingly
engages the-conduit; and |
means for conveying hydraulic pressure to a first portion of the
conduit which communicates with the piston.
3. The closure member of claim 2, wherein the conveying means
comprises a fluid coupling member which is mounted in the conduit and which
includes a flow port extending therethrough.
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fl ow port extends through the coupling sleeve. 6. The closure nenber of

. . . . . . . | Ve for N
claimb5, further conprising a valve positioned in the | i 08
controlling the flow of hydraulic pressure through the%%%\ﬁfﬁlg‘?@. . The

cl osure nenber of claim2, wherein the returning nmeans conprises a
nmechani cal biasing means. 8. The closure nmenber of claim2, wherein the
returni ng means conprises neans for conveying hydraulic pressure to a

[ ' ' ' the first portion of
he condul t by tHs pi Suro0gre il cBTRahSuiTen BRsauplieg member t hr ough
8, wherein tchmprisesponent conprises a tubing hanger which is suspended in a

. : . ds
ol and the flow passage conprises an annulus bore V\/(n ch exten
Eﬁ?éﬂghsf ﬁe tubi ng hagplingeleereewbichds moviabltheriatbie tol thersohduithengi n t he

[ [ ' cond annul ar seal s positioned between
Eﬁgl Bgdgagggrt hgorr{)trjIb'?ﬁ%ar{sép@gltre%ﬂﬁnéﬁ]?ec%"fpg"gﬂrs_ée%w’ﬂ@b'"f[B_Ptcﬁ’é‘ﬁ’uﬂorrpri ses: a
gate cavity in which Mmrgiﬁttheicﬁ)uﬁﬁn%gfé‘éﬁleﬁ’s?ll‘rfdv%bleybypﬁ 'é)dté}fﬁ%ﬂfcﬁ e fo m' ch
extends into the ﬁgedé,from b%t ween t he ifél! rsteand ?heeC(ﬁ)nnt ts)gig'nz’tosﬂweedo g
pressure w PAPRIE igten @'&@l'ﬂ%{ebgmfﬁf elrgg}irrswlmt hrojgﬁ Sitiod 0 e ¢ thr(]a |
zgﬁ:og.neﬁtl. C ﬁﬁigiﬁég:u;ecgﬁpﬂgﬁ;n?f o?n; ?r 0\(/:v 2orrpl etion syste,m 14

5. The closure member of claim 4, wherein at least a portion of the

flow port extends through the coupling sleeve.

6. The closure member of claim 5, further comprising av valve
positioned in the coupling sleeve for controlling the flow of hydraulic pressure
through the flow port. ' |

7. The closure member of claim 2, wherein the returning means
comprises a mechanical biasing means. |

' 8. The closure member of claim 2, wherein the returning means
comprises means for conveying hydraulic pressure to a second pottion of the
conduit which is separated from the first pbrtion of the conduit by the piston.

9. The closure member of any of claimis 1 through 8, wherein the
component comprises a tubing hanger which is suspended in a tubing spool and
the flow passage comprises an annuius bore which extends through the tubing
hanger.

10.  ‘The closure member of claim 9, wherein the tubing hanger
comprises first and second annular seals positioned between the body and the
tubing spool and the closure member further comprises:

a gate cavity in which the gate is at least partially positioned and
which extends into the body from between the first and second seals;
' wherein pressure within the gate cavity is contained by the first and
second seals. | -

11. The closure member of any of claims 1 through 8, wherein the
component comprises a component of a flow completion system,
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