PRESSURE BALANCED FLUI D CONTROL DEVI CE Technical Field

The present invention is generally related to the
woi2adschssd11 pressure control devices, and, in OnNBCT/US2004/025349

particul ar exanple, to a pressure bal anced fluid

control device. Background Art Fluid control devices,

such as gate valves, are commonly enployed in a

variety of different industries, e.g., surface and

subsea ol bragdugespALNCIY Fgﬂﬁpm@ﬁm@wm@q@ﬁt ries.

Gate valves may be classified as elther balanced stem

or unbal anced stemvalves. As is well known in the

Techni&l 'k (iin an unbal anced stem gate valve, there is a net
—Eg—lﬂ%i@%—exerted on the valve stem In sonme cases, this

FI0E GResBRYInDENRAUS Feﬂe@alfyh%la%de@ W Bel@ 68 5}&%%5&&61 dteﬁses and, in

val ve body nmultiplied by the seal area of the stem
one pantinblat exeoenle.gatersamedabiaesdiisd controlglesiceen necessar y

tolimt the stemseal area to reduce the unbal anced

stem force and thus the operating torque required to
Backgraghdlatie the gate val ve. Al though reducing the stem

seal area nay reduce unbal anced forces, such a

IFlyil roqnireh derdgesp ISadieas 288 rHgbtes ofare s QY lemployed in a variety of
. f L
dlfferergtﬁrg(‘g&dslg meh{:'g; %graf%\%?aélgl%g?%g ofl %g'ﬂgg?ﬁ% %‘J)(]ﬂl ifdustries. Gate
valves giagbe@ddseifi¢dlay es:he:rrhallamded aem&ﬁamﬁalahm\ adrh aalkvesl it well known
) posite end of the g erejn the second ste haf
in the @’E dignjunpal 9nqqc}est% lgétesv jie> Hlegs1sfsngt farce gp(gléedz e valve stem. In

Acs ondi e | & 1@ pRSLurt A ERAAGHAIRIOall b Bod{Ah N Eplied b
omecs tem Onee %V\Egc ato thg usuer of such a1 ance ’ prec by
the seatleshgf the stetmt It hiebadamceh dats tvatwei desigea,si6$s Dfu@l B@czSS,ary to limit the

ex of .the alve ntrod

stem s 310 0 RPN P PG T TS Al Pog forggPavived to
actuateStHO 38R WY, | dthbedISredufias 8hd SteROseal @ich 3RAyEreIRAL Bnfa@inced forces,

I ncorporating a balance steminto the design of the
such a Biifgiéen wglipiave atnumbegof urﬂemﬁbﬂ%qm@alnw@ theflesigreofp gate valve.

dj t 0 r__ar

qx? Fégﬁé %@%‘3?1&1&1’(? %taftﬁiﬁ a¥1§ %B@g {/m& er an oaed {Iénq % \;alves include a

second\sﬁa‘m/ gttdbBed ® howpposhe d:nd)f)f the lg@féwﬂeﬁemah&mﬁﬁd stérﬂa haessentially the

same sga%tgflgeﬂlgltgg \\lllglr\]@ s?err]@ 3%%&5{]1}%@]&2 tﬁg?% gqer?(gtagtﬁféfec}ehz;paggg ggttl%nvalve stem.
One dré{@‘ba\’c% t@)ochf: Wid BE §ucﬁ%l%r§:@? sf%nP!iééEgﬁJ ttH tQhe EJEc%HS %ﬁ:ﬂzi%creases the
It has an openi ng ormed theret h rough to a
size, cwb rakldrrg)rriplemty bh theasdve, Imdugtrodtws gdditionall paerdtinl Wenknpaths. For
t he 1% 03|t|o suchthbtheoenln 18.in bal
example i 5é SYgeR &P ‘iaﬁﬂ%sd r‘f i B évad% I ?PGC% OTtRF GRERIR 8 balance
stem 1nMM d%ﬁgn-ghﬁle%m&teqlllﬂrﬂeﬁt secuWr@distfad fag. body 12 by a

plurality of nuts and studs, general |y indicated by
tFiguire 1 depicts one illustrative embodiment of a prior art balanced stem gate valve 10.

In general, the gate valve 10 is comprised of a body 12, a bonnet 14, a gate 16 having an
opening 18 formed therethrough, and a seal 15, e.g., typically a metal gasket. The gate valve 10
further comprises a plurality of flanges 29 and it has an opening 31 formed therethrough to
allow working fluid to pass through the gate valve 10 when the gate 16 is positioned such that
the opening 18 in the gate 16 is aligned with the opening 31 through the body 12. The bonnet
14 is secured to the body 12 by a plurality of nuts and studs, generally indicated by the
reference number 14a. The gate valve 10 further includes a valve stem 20 and a pressure

balance stem 22. The valve stem 20 is coupled to the gate 16 by a lifting nut 21. A pin 21A



ref erence nunber 14a. The gate valve 10 further
i ncludes a valve stem 20 and a pressure bal ance stem
wa200508s31val ve stem 20 is coupled to the gate BETHE2@4/025349

lifting nut 21. A pin 21Acouples the lifting nut 21 to

the stem 20 such that there is no rotation between

t hese conponents. A directiopal valve stemseal 11,

e.g., WV elastomer packing, is positioned in the
couplegoﬁ?l@eﬁftﬂq toggdtot fie ¥@'}n\/905§d§ﬂ1 t%%t R iPTRS $afon between these

ance Ste I's positioned within a balance stem

companons m’gdﬂé"mohhlaml‘i/fsstexmsphleﬂ eg. e eletbynet patlying, is positioned in the

oY LR FSE i acperally ad emted By L
balanc@%éxﬁ'lﬁﬁ@ﬂ alﬁuﬁﬁt ﬁsl@mﬁﬂ&fﬁ#“ﬂ% balyane ?Sa{ A%y JiM&uds and nuts,

gate val ve 10 further Conprises neans for actuating
generaflyendjeated bg thd refaremedwpibet 82b.eAsligcinemal seal ha ivpdsiteoned around the

enpl.oys roll er screw assenbly 24 and an actuat or
pressuf?%?‘éegﬁegé%l y 28. Hydraulic or electrical actuators
CHie g4t6 GabBR ﬁJTﬁlrﬂx\éﬁaox\‘)ghgbstrﬁ@an% gby getddlingl thel@gtel P8l. InTBR depicted

roll er screw assenbl 4 is partially positioned
embodjjneri theavabenHbemplaps Q@ollem aerepwsassamlds ditmgil yn @etuptos dandje assembly
28. Hggl%uﬁ? 4P %iecgrlcag%ctgatéglrjcgagigﬁ%% 8(? ?ﬁ)&%&) g/é%ut}l% '%taﬁJ uJbOa ff dte%llred The

roller S@ew%sémblyhm o paeiall dosftioned twWithid arsaged cgponoebhit Bnthreadingly
he roll er screw assenbl &24 furt her
coupleédﬁﬁhff E@@p@a lf*@r p dhreadedapnuertion 27h /e R it OF seiscreyvs 37 are used to

furthetg % {ngrﬂ[}i B&%ﬁé{t l?%ﬁ% ’[}gthgg nifet R4 ‘éﬁ@z‘ ﬂhfi, Ynr@4 eF%@Eﬁ&%n 36 i is made. The

coupl'es the roller screw nut
roller 82ew (assdmbly a# Ifentha"momprlhema; rcﬂ@r 2&ewAl, elthishdatdemutS@ah roller screw

housin?g%# glp r OVI d ?li)sbet V\g&%g@tdha eﬁl}gﬁ@? 3§gzg$&%ih}e§roller screw nut 32
to the Rﬁﬁ:k Eér@ﬂ%ugﬁéﬂﬁe%ﬂﬁﬁs’c@ﬁ%ﬁl JeAis @ﬁglldéaleoem&ﬁ‘leche Béithet cap 26 and
Al so depicted in Figure 1 are a plurality of

the rol&qjémeﬁglgommgrﬁu Ay elasiomed seplidd 58 Qg@n@leql:;)et\@qu the bonnet 14 and the

vomne P A28 HARRSE 4 9RG , oF SRR PS4, havin et

fastenéi@aﬂBl, BES, stPewd, Hositithed Ase&in. ETIRE o eﬁslﬂ@ssélﬂ frRC ov1ded as a means of
plications, such openings moul not t plca

prOVIdHrge bbricantTiethg Jhepeings dfn 2IB FIng KRERS- aglsy @eﬁmee@pnh@aﬂons such

openlr%g Sydufd Lftrt?lﬁl?élg}y\bg’g he¥diR Fnk QE&@@%e va D[ﬁr%taﬁlﬁg%ys%upled to the roller -

xtern an end o ve ste
screw 80 yége thaeadedtconmetiby 38 Me)&amwthmadm pngn ead o€ thei vahtehs&em 20 engage

an int%g%}herilﬁgagrgg Vf’vﬁ%qz‘%if -ll-’g][eed\ég lrt]\éqi; e%g‘g ngTE%rvg ve stem 20 may further
be coupledttO iheCRUIbYscr8RBE byalpies3 have required a relatively
arge anount of torque to actuate the valve, e.g.

aHtSltmtann sysvaves have md:qnnmg atrhlatively dfggmmpumof}tm@ne to actuate the

n,.ACVE t hr eads. ver, such hj t
valve, o AERBHOR, e eite B ouei TEe sRiubtEroBl e Hih ACME threaas.
Howe@faﬁﬁﬂhehlﬁw tbRjuE ERAREDLN tsOstBRB adsedt S&bMRPESHIMAS.Y &% example, with
such high torque valves required the generation of
respect to manually actuated valves, such high torque valves required the generation of
relatively large forces, thus making actuating such gate valves difficult and very time-
consuming given that the actuating force was generated by an operator attempting to manually
open or close the gate valve. Even in valves employing electrical or hydraulic actuators, the

relatively large torque required to actuate the valve required that the actuator components be



relatively large forces, thus making actuating such
gate valves difficult and very timeconsum ng given
woheds/o8ks1act uati ng force was generated by an BpemaR@r/025349

attenpting to manually open or close the gate val ve.

Even in val ves enploying electrical or hydraulic

actuators, the relatively lagge torque required to

actuate the valve required that the actuator
relatw@lg' lg&@%ﬂ télgar’[]: ??Jféo%ﬁ%fée%ﬁﬁé}é Eggegaﬁi ﬁ%orieggstgar{yggé]c;é S&a %%uatﬁ the gate valve
in a timelyenanakne in a tlnely nanner However, |n recent

ars, efforts have de to reduce t
Y0Pt drcsdt At Bt DPYE: MBEIO ediRee el rageteauied to

actuaté § g‘af%séa‘l@é)l %@ﬁ%au&% foF que§§l Héﬁl%ﬁlel B2gudeqf Fé?qufr@s &§§ Hﬁ‘{‘:eeto actuate
valve, e.g., the reductlon in torque enab

the vah@e eaf., &lﬁabﬂ@qﬁ,om msworgiepanbley dhawse af cmlleﬂ;/dq:se oax@cnswe actuators.
ctuators, trical or

Moreo(®8 18t f SUEE pESAOE. Gi; sistent o RGHIE TmpPhinds deirebls in many

applic¥ftng Nn tABEIE thepe id Mintted sFaﬂié Ch@aﬂéb’ihﬂyaﬂ@k lshdhy cdrRpord&h Unfortunately,
conponents. Unfortunate probl ems may arise when

problemsimay arijeevean yang alr@lwl‘fql;y i tagecizatiaiaassemtlyys.g., a roller screw
reya I
asseml?lglqn anﬁBJeﬁ.ln%c%ﬁ lg%{:e \Fa (e ?]?ﬁ?ec It%eniogvn Qgég ?g% an rgg c@% l%ch O%f the roller
screw iseniby, ebalascedvstan Sortes ynay bebalieado S‘b&m-(ﬁrw&’&h‘e B#ller screw 30
be sufficient to "pback-drive" the rol]er screw 30 and
and theyehy epie e 8¥° lhe Gheenris suek 2 sHupts. isdmgpsiebly from anppperational
point biviéﬁﬂes{'h{@b\gvﬁ | EH& ego%ﬁgé d fpal a@tﬂhﬁﬁ Qgsel)ﬁ'bﬁ(\% such as a roller
when errp oy| duced for ce act uat
screw ass@bhy, itas uswﬂighlea&sayrto) bmpbymemu%whiqg, teé¢Hnique or device, e.g.,

ual | essar to.e a pres cing
a secop RS OR e, Vet 16,59, chost hEuma (bt cOslisarieiopydeseribed
above.S HRWeves) iRBd&kLARS aH&ln@‘é@étCﬁnH r&%mp‘l’eﬁ&t'& tdral Va@ve §éslg~ﬁa’ﬂie9@ are many
descri béd above. However, in addition to addi ng cost
applicaivas odpt dhere s {ionitedvephoed atedilge, Tver Bearse ofhy pressure balanced
stemn Z?Q?Lr'lfegr 1908, g/\l,ilwcsre ttugere is limted spaced avail abl e.
he"use™s atsﬁe ?néssur e bal anced stem 22 is

UTigke pies @t ifvdnfiof us hln@ct‘édi ttdi ah ia@Paraili @nAresBeds fof CBRIADr at least
is directed to an apparatus and net hods for sol ving,
reducipg therefiegls Of, somp i alplithgaleremeationest proBlsms. or al | of
the af orenmenti oned probl ens. Disclosure of Invention
The present invention is directed to a pressure
Disclobat afiednfibui d control device. In one illustrative
epbodi nent.,, the devjce conprises ody, al ve
DR Ber R veBop s dregied W aepoe bagwed il EReTalglyice. In one
1llustre§{‘1v¥ AV dRh&H BRAIVRRSEIANREE 1 RYNE VR stéth \dpeRkiSBly coupled to a
wherein a sealed cavity exists above the valve stem
gate pssabnedamdtharbcr_dwe ai vagve stefl seald positionedi amumd)ﬁlevweﬂhe slem, wherein a
i nterior on. of.

| ed
sealed 8%\2’1}9??{8&3”3%% tﬁ;& va %rséeg% a?aé ag]d apﬂ)@ew&g iR 1d com1¥1hmcel&10n with the

sealed cavity and an interior region of the body, the opening allowing a pressure of the working

fluid to be exerted in the sealed cavity above the valve stem seal.

In another illustrative embodiment, the device comprises a body, a bonnet coupled to
the body, a valve stem operatively coupled to a gate positioned in the body, a valve stem seal
positioned between the valve stem and the bonnet, wherein a sealed cavity exists above the

valve stem seal, and an opening through the bonnet that is adapted to allow a pressure of a



fluid to be exerted in the sealed cavity above the
val ve stemseal. In another illustrative enbodi nent,
woOheosdesdice conprises a body, a bonnet coupl edPCo/USE®4/025349
body, a valve stemoperatively coupled to a gate
positioned in the body, a valve stem seal positioned
bet ween the val ve stem and tdqe bonnet, wherein a
seal ed cavity exists above the valve stemseal, and an
Workil%pﬁﬁili"fﬁ)&iﬁg Quah ﬁ iR RRRNEheleRBked & tﬁﬁ %@ﬁcévﬁ %H)?%Wh@ valve stem
pressure of awo klng l'uird flow ng through t 2
seal. to be exerted in the seal ed caV| ty above the val ve
item seal et anot er il I tive enbodi

b e e Mub@hu T Shhs Gyt 15 'Bhisk copmract gorydy. & Valve stem

operatﬁf@}yp&&@décptoaa %@feepdéﬁﬁinédl rulzie; l')dllyt B&aRRBYem BeMB}0éRioREE Bound the
seal positioned around the valveé stem wherein a

valve el wdiereay ptspalegicavity exiots @bovretheatales semraesleand aangerang through
thro h th bod th ure t.he
the bofP R by b PH At 0T o B Bur B R e gfEbove e

valve didif s¥adl ve stem seal . I n another illustrative
enbodi nent, the device COITE@I ses a body, a bonnet
dauamother niustingive sepodimens) e dsvise cegmna@s %&09}’,@13‘2}1@6 coupled to

e bobP 6L RS RRRS AT, PO St ALY G QLR Plte s

positionb@ beiweea thealabet stemi dnd thx it®haectabberid laese!dlﬁﬂ\(ﬁvﬁi exists above the
seal , and. an opening through the bonnet, the opening

valve sieip sgal; gng pyy SR MU AN M A gotnmunication

with t}fér@ga@@ céﬂ{yeéﬂcpe[n 1rh i'o?ﬂ:g‘?(gn (ﬁh[ﬁe Bogly- 1 n yet another

[Tustrati've enb rrent devi‘ce conprises a body,
dnbmh laeothcnﬂbismtl\teoembm:hmow theadewadevengirisas opedpntd balngt coupled
at e din.the val ve ste

to the §@iPa SBseRin BfERERE shRE e v dietin T B dion RS stem sea

positionb@ hetwked the alaBfk fami dnd tﬁé'b%hﬁeta%&%ﬂ hese)idl \@vidy 8ikts above the
seal, and an openln&méhrou the bonnet that is

valve geraptcali and aa orswing thsvuehnige fooonet thatoini adgpied o @lpwtahworking fluid

ﬂowm% ?lller\ség%lﬁ e‘?ah?c{]tot &?er&lﬁ% Leea?qdcc%.g t§7 yth?rﬁe g e&rmg X§ % 5 ! 9 of'the working

fluid imihe\sealed eaxigyl atve tMaSB\&ﬁétem kénlsti | | anot her
illustrative enbadi ment, the device conprises
0 AOthSg sy S emfedimsal; thedevigs, eonarises a;?@fiatq kmwt coupled

to the BQ&‘}pl £0a1l0 sfond %E@raﬁ@ﬁ& tcbﬁ‘;?l@(lfli té 9 dape &?@éﬁedﬁgkﬂ?@ B&dy, @¥bnnet cap

oupl ed to the bonnet l'er scr W asse
coupledp@ﬂm hanmlety acmllpi etew as%hxblwqberm\&i}emuplddetortbé ivﬁve stem, the roller

s SRS SRR ASBotP LBl &48% Lh@eRli bome cap,

first vabheSdteB @Al (RRfIdnkO BEkeBE INBAN M6n YAl R RnBBR 8R&ohfSeal positioned
bonnet, a’'second seal positioned between t hé bonnet

betweanahe Raenet ivap oh et bonaad aad o Hiirdisesbpositonsidthetred the bonnet cap and
the hogs%glev%ﬂerteﬂaea %ga Of cav1%1p ex1§{s above the first valve stem seal, the sealed cavity

being defined by a portion of the bonnet cap, the first valve stem seal, the second seal and the
third seal, and an opening through the bonnet that is adapted to allow a working fluid flowing
through the device to enter the sealed cavity, thereby exerting a pressure of the working fluid in
the sealed cavity above the valve stem seal.

In a further illustrative embodiment, the device comprises a body, a valve stem
operatively coupled to a gate positioned in the body, a valve stem seal positioned around the

valve stem, wherein a sealed cavity exists above the valve stem seal, a piston chamber, the



t he housing, wherein a sealed cavity exists above the
first valve stemseal, the sealed cavity being defined
woypo@/oesaiti on of the bonnet cap, the first val veTRIS200M/025349
seal, the second seal and the third seal, and an
openi ng through the bonnet that is adapted to allow a
working fluid flow ng througlh the device to enter the
seal ed cavity, thereby exerting a pressure of the
piston\HakibRE béingiifl g thRnRRR Rl SR ¥ BReY BatifPantPheY Siterior region of
stemseal. In a further 1llustrative enbodi'nent, the
the bodgyvinde mwistopmpositioned inally pistonhlbhmbdest em operati vel y

coupled.to a.gate.positioned i,n {the body,. a val ye stem
Pt Be SR BT RBS I eled e it fodit o Bofihet coupled

to the $6@Y, & abr/itbih dPétaiivelyaRapRdkHE Rl positidhedMnsiBa bpc(lf} a valve stem seal
pi ston chanber, thepiston chanber "being in flui

positiensdnativesat thenvalive ltethands ghel eahnehwheyein ridseatedi eavély jegists above the

valve %fegrlt g%algfﬁ ;ﬁ}%g? Pc%g%bgr:?oq‘gl%fi ﬁ#}f’thg r%oﬁﬁ%rh iegglsﬁ%{}gc%a}n%gr being in fluid
comm@fiadénreiith thdeesledi &Qitg oRar s EifitedioP @e¥ion SofdRNBédy, and a piston
_.coupled to the body, a valve stemoperatively coupl ed
positignedan ¢ ristepshembeted i n the body, a val ve stem seal
pasi t.i 0 t Vv e 0
RSV RERD AR Ao dal, BRI 0RE, g bonnet coupled
to thestenlly, a vapiesdtan afesaively dompheddtol 2 gsth@obitibnet in thhebody, a bonnet cap

j ston_chanber being in fluid co ni cation with the
coup@e@q g bemRAtt 3otk SR v HeBRolB PPF’@B%M cepled i teciiveatin. the roller
screwfaalﬁ%rﬁﬁell? rl:ioﬁ%ﬁisiﬂgoé] ﬁguéiﬂg,tehgolﬁbﬁt&r\?dﬁm@l%ﬁds {tRoupRl th@ bonnet cap, a

strative embodi nent, e device comnpri ses
first valvb oty seal ponneteddetiptaadhe valvh steboahy, the baiet,e sst@m seal positioned

operatively coupled to ,a gate.positioned in.the ho
vetwe¥ i hent o BbF Bt efle Bifi Rt podtRGrd Bt B Boimet cap and
the hASHRMANNErP ar Rhicd &layitf @uRtsesbdve th1Eirdt dlake st Meall BR sealed cavity
roll'er screw assenbly conprising a housing, a portion

being gefipgtl b a@eriéomiel thiarbenest cepcthp dnstetalveagiom geql; thetseqoaidseal and the
. m_s L t t al co .
i ST SR DSBS P, el e BT Ok e i i
commuaieaang wite thorneslied @nily sardhii dnigial rpgish tofothedbody, and a piston
..between the bonnet cap and the housing, wherein a
P°$U§§§P%§kﬁéﬁppfh§%P@%s.above the first valve stem seal
t iesfiealnathe: "?lzﬁsttl%étipg ERBofIRlhDBEE BKi@ RBIis& s Bddyt Q%on?et coupled
bonnet cap, the first valve stem seal, e second sea
to the dndy.tahealvehsten apesdtively qoupled o e lzateipesitiboedirdhe hodyhe valve stem seal

...bonnet., the piston cha r being i,n fluid . .
positigHRMATVER Tishv A Aot Be Bt Gy IR s Saled: vy egists above the
valve @81 81, ahd Eﬁkﬁn@ﬁﬁi)éﬂoﬁ'_ﬂ% PpiRistt Ot PASIKIALCMEE fiowikdBrough the valve

pi ston chanmber. In still &a further illustrative

to be exditedi inghe seal¢rb calgtyi while prepentingsthe wesking flvid Gnmeentering the sealed
CaVi,[coupled to the body, a valve stem operatively coupl ed
%to a gate positioned in the body, a valve stem sea

it

Brief Description Of Drawings

The invention may be understood by reference to the following description taken in
conjunction with the accompanying drawings, in which like reference numerals identify like

elements, and in which:



positi oned between the val ve stem and the bonnet,
wherein a sealed cavity exists above the val ve stem
weoeeeals/0s8z1d means for allowing a pressure of a ROTRISZ@®4/025349

fluid flow ng through the valve to be exerted in the

seal ed cavity while preventing the working fluid from

entering the sealed cavity. ®ief Description O

Dr awi ngs The invention may be understood by reference

8okl f5Ql QW LBt SRS GlewPbt ﬂllﬁﬁkﬁQe 'leaﬂ&i‘@ll St bhRRaWelddsign;

the acconpanyi ng drawi ngs, in which |i1ke reference

mtigerealsisi degrbsssectiphad elewnmefitane Blustrativewkrinbédifieguoé the present
N is. ross-sectional view of an illustrative bal anced
1nvmﬁ§?eﬁ$gate val ve design; Figure 2 is a cross-sectional

VFigwef3/08€e bl 6 Rbtivgl /IR bfMBNat®fvallvBan Pc6&8Mce with another

i nvention; and Figures 3A-3C are cross-sectional views
illustragive gmpadianerd of thei meseativveriide wi t h anot her

thﬁét tfn?\lf%\l/tgoﬁl sg 'ﬁlrfsl%gﬁt% f ttgz}?argqu Seg(t:hﬁ zIa,\1/oglgSanodn alternative forms,

specifidashddéaént Mserasithalet Rseh ahbwa E}ow&y ofsfxa@ibfel @ the drawmgs and are
enbodi ments thereof have been shown by way of exanp

herein jdes¢rrheddinaditaigs Ihsepd berEdersioade enissd hah ﬂé?efleﬁcrlpthnt herein of
Spemﬁﬁ E?‘H)logmk? tHR4R% fi‘ft&ﬁgd tDANBMEE inveln {ohtlﬁe 9 g‘é%pf&g% disclosed, but

speC| enbo Iments i's not
on thelcioniraryt the intendioh iow dovet hlk npalifidatiohd eqbivalkentsdartiltsedives falling
but o.n the conjrar t.he intention is to,co al
within {aciFRITTCARG SGARS Oé*ﬁalﬁ icpientini a5 deffgd oy bt FRpendeekeisimst | ng
wWthin the spirit and scope of the invention as
defined by the appended cl ai ns. Best Mdde for Carrying
Besth@ﬂefom@amwneﬂulmﬂm&m ative enbodl ments of the

vent.ion ed bel.ow. ere t .
G o ERy B Rttt are desbiifid PIH T A et of clarity,
not all &‘ée&uﬁe’@ S€hh Bedall inpldthéntsRacart |d§§>tr11b@dﬂ in this Wel:ﬂﬁc@tﬁorp O &A88 of course
r eciated that in the devel opnent of any such

be appmajgsf hahodiefstelopmanteriony suph a@n@rﬂndaqdilréwts@emrpuelmplementa-
thl’l—Spg;gle ((::ls e?%?ogg’gzﬁﬁst IBQ g%o ta&n@&eﬁh@ﬁ%vél@%r? %@J:lﬁ@ %ogls such as compli-

as co
ance @ytht eysterairalaad amd bugnafse-sslafedl abxﬁka&ﬁs’;s%&jhntvﬁll whityC [from one:
will vary fromone inplenmen

1mple%}t%t6)\pepo anqther; | Mog‘é)vgb g @Vétli’ﬁle%gf%%tgga’@ﬁ such a development effort

might @_@‘(:% Mq ﬁHeQJOtllSIml%t bREWoAIPh&%rtBAEs be a routine undertaking for
ti me-consum ng, but fd neverthel ess be a routine

those wad@nwa/lﬂkdblrﬁbc attﬂnasmgdihe omgfihaf thssklidld)Surm the art
PRk SveR T B iR W friorere e MeaFghad fieures. The

words dnidaphaskst 1@dr Breinl Bfould be understood and interpreted to have a meaning

consistent with the understanding of those words and phrases by those skilled in the relevant

art. No special definition of a term or phrase, i.e., a definition that is different from the ordinary
and customary meaning as understood by those skilled in the art, is intended to be implied by
consistent usage of the term or phrase herein. To the extent that a term or phrase is intended to
have a special meaning, i.e., a meaning other than that understood by skilled artisans, such a
special definition will be expressly set forth in the specification in a definitional manner that
directly and unequivocally provides the special definition for the term or phrase.

In general, the present invention is directed to a pressure balanced fluid control device.

As will be recognized by those skilled in the art after a complete reading of the present



wor ds and phrases used herein should be understood and
interpreted to have a neaning consistent with the
wanasrssandi ng of those words and phrases by t ROSAIS2004/025349
skilled in the relevant art. No special definition of
a termor phrase, i.e., a definition that is different
fromthe ordinary and custonary neani ng as under st ood
by those skilled in the art, is intended to be inplied
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conﬁgﬁﬁﬁ@ﬁ edHeEit E*Mtyblﬁﬁpawt bf ab@genphRyee 4.0, heakidf¥ubsea equipment. The
nponent s he val ve that have béen revi ously

body 1aé\s1@ay plsd bﬁnatsﬁpfrré@ﬁé@ﬁtuf%thﬁ igintended tyiqply, hqusethe valve 100.
OECGUIAED) 3y LA Ly KR ERSRSH S 8] BROE they 12, e

lgures s
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body. tIH &h$ klent! 'JB@ cBRds é’fztﬁ‘e Wae 80 ‘?hééloc?et e tcpf ﬁﬁﬂ&t e I'ﬂow of a working

st ructure e. g. a Christnas tr
fluid th\l@hg]h @mOpmng 3Thén bw;llmsﬁﬁtwasemmcbmdmd as delmeted in the drawings, an
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seal patkl PI0Bstwebh Wed béifhet @a 26 aAdRhEGSIIRfscRmPBO®IRAYS MBI ctional seal
The body 12A may al so be a separate structure that is

pack 10h befvred th@)b@meycapo%@@dtﬂi@ boawézmw a irdirastiowll ¥aive stem seal 106
d
vy 1508l TP RETVAIGE 91 BY. B RBAKL gLt o s

directiof Rind diidivettienab bdalicirgreell kn®wvn td ﬂx@seﬁ'ﬂhne(bﬁf Kﬁe art. A retalnmg ring
ext endi ng through the subsea _equi pnent, or i ¥
108 mﬂaldogiﬁeg ppig kAP are éwdp@t 15tadn therdirectipnahepl AR 1%91@5%&1 he bonnet cap 26

and the seals 103, 104, 106 define a sealed cavity 112, i.e., in all interior spaces within the area
defined by the bonnet cap 26 and the seals 103, 104 and 106. In the depicted embodiment, the
bonnet 14 is a separate component that may be coupled to the valve body 12A. However, after
a complete reading of the present application, those skilled in the art will appreciate that the

bonnet 14 may be a separate component or formed integral with the body 12A depending on the



body. In any event, the gate 16 of the valve 100 may
be used to regulate the flow of a working fluid
wohowiwgss1t he opening 31. In one illustrative PCT/US2004/025349
enbodi nent, as depicted in the draw ngs, an opening
102 is formed through the bonnet 14. The val ve 100
further conprises a directiomal seal pack 103 between
t he bonnet cap 26 and the roller screw housing 25, a
. S . 0 . .
Pt S i R iy O RS S0 08 PG PSPt timited to any
particalzal enilB@litnettvee ntyph eofb bomedt/bbdy acvdfiptuatival wdesst arch20mitations are

The structyre and copposition of such directional and
expregily peitaL i BEAPPLMSACIHME wel | known to those skill od

| ik @epitled i Fighdd Miig gch@ﬂaﬂ&%ya&%i&&%wawfl a;gegnote operated

_are used to retain the directional Seal 103 in p
vehiclEh@ @¥hthet noaypb@ @seahtd adveats dlad Hlus@djvel rlye de@ctdéfin fégue 2. Such

o SR Hhi b e A ot o
arm 13@3mayl 84 vaéd tol BRate! N rdthigore Boret el agirhe dhdalve 100 Qhrouéh use of the

bonnet 14 is a separate conponent that may be coupl ed
rollertsgravh assgaible 2hodbloweyer, Hranpsgeent igfentipn anaohgusgdein situations where

g L -

actuati@f @t t MotovpQ athdughrthé oalked 00 desigied hetiin 13 dchatdddyapplication of a
.12A dependi ng on theparticul ar enbodi ment.  Thus, the )
rotationad SioFe fhBRIPHS SHEW BSSHBXOIh@4c dhes iPeRseRld inyentiphingayy be used in
. thou e ' t,Qr,t ] -/ bo :
ootk BaE: 1\ A6 I SELRR.oF" XRR S, BROBRALEORY. wantiona
movemeoi. t dol sunh taneagpisetncte dhe IROWsarmAl $b nagpbe tused itm push or pull on a

Figure 2.is a schematjcally depjicted arm 111 of
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ed .to create a rotational force to actuate the
the apgg?@ezd C?%}Hlst hrough use of the roller screw assenbly 24.

Hewveheedepidied elpbediaidt, ithy 8pdrifd 1008 ib €luith 8indnication with the sealed

. Situations where other neans are enployed to actuate )
cavity hle?, el as gheyinterior gegien of B RguIat e oppewpediment the opening 102
s oo Ay 14 MRS e 1R DSyl P oy 124, 5,
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sent ipventio y .he used in appljcations wher
26, alf 62 Gets _igislrbé@e@al{@d ﬁvt 5 ﬁﬁsqp-eﬁasﬁohéw@mcﬁeﬂﬁu& {at the pressure
abovel thaRalvalkicanalal 0¥ B HRAtamé Bs B Phestite IRRiA BRI 12T the valve 100,
ROV arm 111 may be used to push or pull on a Conponent

i.e., thepeerkingmessucoliW D of ¢he werkirag fheid Stosvin@ throughatbbopenang 31 exists on

t.ne desired results u the present jinyention
both 18 PPt SRt a8 DBy S PR BREPron R e 167 may extend
entireWNbICh 1641€ pialal§ thduak thabRE DIA bitd thREsSssUResk the working fluid may
actuate the valve, unless such |imtations are

be exgstet egdhoph sidesfadrthp vafve stem seal 106, ie., the opening 102 may not extend
through the bonnet 14. In some cases, the opening 102 may be coupled to a conduit that

extends between the opening formed in the body 12A and the sealed cavity 112.
In one illustrative embodiment, the opening 102 allows working fluid flowing through
the valve 100 to enter into the sealed cavity 112. In this embodiment, there is no seal between

the inlet 105 of the opening 102 and the sealed cavity 112 to prevent the flow of working fluid



the appended clains. In the depicted enbodi nent, the
opening 102 is in fluid communication with the seal ed
woawistog3zii2, as well as the interior regi on of PCaShwdp25349
12A. In one enbodi nent, the opening 102 is provided in
t he bonnet 14 such that the internal pressure existing
within the body 12A, e.g., wthin the opening 31, nay
al so exist wwthin the sealed cavity 112 as defined by
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1/8 inch, In %vneral the smal l er the open

Wlthmiﬁﬁzbm%b% edsfiltenddlymapagles pravided. hetabi Sene 1 nglasiemer O-ring, is
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surfacez: ibiifr o€ thet plstomouhambenﬂﬁ ofThe Ipéstara l Mk is1@Oudet am*[hm Ithe Ibieton chamber

152 S oy R Pty SoBRE UG i e Wit chaber
132. TMat i'ésﬁﬁérkﬂstéﬁ GEtaelVPs &is"&&te?ﬁé?ﬁfstﬂfe%ded RAnhbe pt)i'tﬁin%fQﬁe Rbkdrior of the
production, the worki'ng pressure nmay

piston pbz]ira‘ngr\/]eaz)/lshn@mal]g t@read@h Aheopgznmgrlﬂf is Epr@@ded[ﬁl o @iston retainer

136 to\g@m” rrk @Qﬁ vgithlfl i g(%()u tfs))ac‘é)n%néﬁ Wg)ﬁ) | (Iérggg(# O'P}Eeeplston chamber

132 isiingled sethniuglicatiby vithotheaealed c&wBs 1 D {via the opening 102) and with the

interior of the body 12. The size, location and configuration of the piston chamber 132 and the

piston 130 may vary depending upon the particular application. In the illustrative embodiment
depicted in Figures 3A-3C, the piston 130 and the piston chamber 132 have a generally circular
cross-sectional configuration. In one illustrative embodiment, the piston 130 has a diameter of
approximately 0.5-1.5 inches, and the piston chamber 132 has a depth of approximately 3-4

inches. The volume of the piston chamber 132 is sized to compensate for the contraction and/or



subj ected to the working pressure of the working
fluid. Figures 3A-3C depict yet another illustrative
wentisdsseant of a val ve 100 in accordance wi th PO®US2004/025349

present invention. As shown therein, the valve 100

conprises a piston 130 positioned in a piston chanber

132. In the depicted enbodi ngmt, the piston chanber

132 is formed in the bonnet 14. In sone applications,
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entering ehé ngalkd2pavityd 102.t h When ienipdsyieds thd filfee BIOAYnal2be THe any size,
size, laocation a ﬁ configuration of the piston chanber
configpsasiog,andy IﬁéteB?]s%"g cigniotonpeyiaay ire dbiseRg PRI HsRCTiRed herein. In one
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approypinstay Odkdited ainihalvepea ayenef giproximatelyubsho. Although not depicted

in Figﬁ{f%%{ tﬁg%ir{le%? ﬂléo %:) g{nh')) %gtétll ﬂ%'sengbnodli?rggfgltolé lﬂt}lfleg;arleet &gOedepicted therein

to filtBPHeOWbIBAE i flowind thrbedlethe SRdhida€0N| FbPRx&NARDE filter may be
..132 has a depth of approximately 3-4 inches. The

positiqusd avsr gie epeaing K20k & Feeatseiorne® i hedijonnet kdoand secured therein by a

stmct@ga%%a% %J@l{e&tgpﬁpogﬂ%%ﬁ}%ﬁ&n and/ or expansi on of the

cavit me ‘an efluid in the seal ed

CAViHeyk VaRed$o (ke Bigurr 3 &) ¥ @bvilled roths bostetkap96. The check valve

xternal forces, tengerature, air in the cavity 112, .
150 allqvs thegerlgbrayaly 1de apf ellspages abevedhe aistond3 0 pe {illed with a lubricant
id SR R Ao RaGi) Ol BPBL KGRI I bt g 345
the intemnal veorismgkprassufd withinsthdevabfe t0emay dedrani@iitad throughbinethe sealed

. pi.ston retainer 136 and secured thereipn by filter .
cavitygl [0 FREREATRG T orene TR ABY the RSPl soBtRSTiRgIL Sersia, from the
sealedtd&'(/ﬁ?qi IDGhY cERPEHBE doRtaliht RESH0B of, Blebl&! scledPassbmBly 24.
the Tilter support housing 142 is externally threaded

whigueesz Bhand Borropravideditatdepicoan dlustritivesixgmple ofdhaisiteation where

136 Ls.internally threaded. The.filter 0 . hot be
the pigl® 43 1§ HloEfoR4 iy R RE ool a2 TRM hrcan e vatve
100. HiéQresdB Sepbts dhi saddfidrl @hede thasRadandity 01 PhLHRBA filled with a lubricant
particulate matter fromentering the seal ed cavit

fluid or pohydygmdis fhwehthaguad the gleeck; vaiver 1 504 Thediy digulie fluigiy pése@,in all open
spaces throughout the sealed cavity 112, the opening 102 and the piston chamber 132 above the
top surface 130a of the piston 130. At the point in time depicted in Figure 3B, there is no
internal pressure within the body 12. Figure 3C depicts the piston 130 at a point where a
working fluid is flowing through the valve 100 at a working pressure (“WP”). The piston 130

is exposed to the working fluid via the opening 137 in the piston retainer 136. As can be seen



configuration and material sufficient to performthe
filtering actions described herein. In one
wolbosasszat i ve enbodi nent, the filter 140 is a BCRIUSk®3®25349

steel nesh having an aperture size of approximtely

0. 057" and a nom nal open area of approxi mtely 55%
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depict an illustrative exanple of the situation where
equaligiig the PrRUre R ‘i’%tﬁﬂﬂﬁf of tarvale femxtert L ¢ 64 siea & 1% danced and
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space gyailability is lim#ediepi cted in Figure 3B, there is no
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__movenent_ of the piston 130 should be relatively
fluid taibgiewerted in the sealed cavity above the valve stem seal.
In another illustrative embodiment, the device comprises a body, a bonnet coupled to
the body, a valve stem operatively coupled to a gate positioned in the body, a valve stem seal
positioned between the valve stem and the bonnet, wherein a sealed cavity exists above the

valve stem seal, and an opening through the bonnet that is adapted to allow a pressure of a



Through use of the present invention depicted in

Fi gures 3A-3C, the working pressure ("WP") of the
woaodsiosspii|l ui d fl owi ng through the val ve 100 i BCT/US2004/025349

transmtted to the sealed cavity 112 while effectively

isolating the working fluid fromthe cavity 112

itself. Utimately, by equalipzing the pressure on both

sides of the valve stemseal 106, the stem20 is
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vertically, horizontally or at any other_ angle._ The ..
valve siera seatt 2ichee AT fhaotghy e ivela_l%rﬁs OpfHa% brig? i i ognmunication
with thelsbAida ‘éé)sfﬁgf £l AEHIBi6r rebdnQTend bdHstrati ve enbodi nent,
the device conprises a body, a valve stem operatively
doupt evother Alugaateepshadinegdthiendevive doogyisesaa bady @ wineat coupled

seal positioned around the valve ste nerei.n .a
to the 8}  §0Rl 51 Sl SpiE PSR ety BEOoF el stem seal
positioRBE BeReehthé WVdivé F@AMMAItR&bbARetMvhéreinh® séfed eavisamtitty above the
and an interior region of the body, the openin

valve gemaipphgnd apr @ssingetheughbe heopngt Abatfip @d@p%t%él?@& &rveding fluid

e i a ; . .
rovink g9y SRRV, S 0LIINE 0% A LA ERlnt o pe working
fluid irathegeiled aaigniveve truplvedtdndsédhe body, a val ve stem

operatively coupled to a gate positioned in the body,
én\ﬁgﬁ\ﬁéog}eé usative,prabedigRpt ﬂtf-‘eg%rfsml%ﬁ @c?sétaebﬁnnet coupled

t ' ' is v
to the tﬁﬁ&*y, ahﬁalbe RpG ogéggﬁe@y BodhlSL & g%a%glydts RonE i ﬁ:eeﬁgag/, 8 bonnet cap

€ 'val ve stem and "an op rough nnet
couplet hathe isormeg ptrelert wread hsemblyporessively alupkeddo kKhereplfd stew, the roller
flow t hrough the valve to be.exerted i.n the sealed
sorew eSTbDY suBbESIig WAPVE: & PRHIGES! WHh FOrda ypReh e bonnet cap, a
first vallvd #&h @Al poRitRABPHEIRE] thetvaBet@th 68d #1RHBhhSES sk oR®SBAI positioned
a valve stemoperatively coupled to a gate positioned

betweenrthe hentsiggp and thel boaneit and & thitd srekpasitinmed baipen dhe rasmnet cap and
e

the hog\;sgillg\; ew@%rgﬁ ag\é'ga%c{s éaﬂv&t?f ae%((iesg%) gﬁ(i)\%gt\ﬁitet fr tﬁw)/ée}i%\?et gtel%bs%\éf tﬁeh Sealed cavity
being defined by a portion of the bonnet cap, the first valve stem seal, the second seal and the
third seal, and an opening through the bonnet that is adapted to allow a working fluid flowing
through the device to enter the sealed cavity, thereby exerting a pressure of the working fluid in
the sealed cavity above the valve stem seal.

In a further illustrative embodiment, the device comprises a body, a valve stem
operatively coupled to a gate positioned in the body, a valve stem seal positioned around the

valve stem, wherein a sealed cavity exists above the valve stem seal, a piston chamber, the



the body that allows a pressure of the working fluid
to be exerted in the sealed cavity above the val ve
webermseall. I n another illustrative enbodi ment PCThS2004/025349

devi ce conpri ses a body, a bonnet coupled to the body,

a valve stemoperatively coupled to a gate positioned

in the body, a valve stem sagal positioned between the

val ve stem and t he bonnet, wherein a seal ed cavity

I

pston s BRIy A1EL U5k En AT SR8 e AU ASP incror rgion of
the bodyramdmi mston positibtdd ih e sistahetambari t y and an i nteri or

L TR T T —
to the 69&59 laadl¥eOstd N P@I‘aﬁyely %oﬁ(lﬂédf fo a?%ﬁ@"p@ﬁﬁér?éd‘ Mehy bERUR Ivggfe stem seal

gate pOSI i oned a val ve stem seal
pOSItICpmdlhelmmdthbe\talweﬁemr@dvﬂab\b@nsﬁe mheredh ehesaled mawity exists above the

valve \é\%g} geain% pi Olbrgg?ﬁl ftﬁrpg . Sttlﬁ’e[]gbov té.?ep(lﬁgllgvﬁgmger being in fluid

commafieRidt vith #hd Quiled wlky raqdfahuhﬂeﬁélomgﬁ&l olfr@pgbbdyh@nd a piston
valve to enter the sealed cavity, thereby exerting a

positiqned 41 theepigen ehasnbsr ki ng fluid in the sealed cavity
0] t

YR S Bk b BOORIRS bogyp gpes cve
to the Eboﬁsmem @hlve Gtgrh @@eﬂaﬁvélh eobpldy to a ga& p&r@dir&m iapae a»bdw,ei Bonnet cap
coupleggtggil%goérgt,?ewg) ﬁ:ﬁ%\? Iagslg?q% dplléqgati bOd %ﬂg; Q/Ql%te st%%p the roller
serew QBRI (BIricAURI chsl bRr(d1 ¥e “ﬁﬁmxtéﬁzﬁ Rl lihe bonnet cap, a

screw assenbly Corrprl OUSI ng, a portion-of

first vaimé eﬂanleseabpuji&;tlcn'i&d ba@hen Iliee Mvmﬂtmcaafb thesbdninets . seaindeeal positioned

v GRS G Sl E S A0 L et copan

the hotSiRgaWelchfa k&@ﬂ@&'&:av@nélxlﬁs taBbv el themst PATE tste@N86hI, the sealed cavity
bet ween the bonnet cap and the housing, wherein a

being defineddbycapprtipneofithe Borglsd vap, theefirst velve wigny eeaéttbms@ead seal and the
eal Vi ' | n portion o .
tird J0F, BTPES SREALY, REDRD T PaRL e Bk Sulhy B i fui
commanidatidie vshﬂi e seddd cavity and apehitdort i‘HgQiig lof tthe tvdpnehd a piston
that is adapted to allow a working fluid flow ng
Posm‘trﬁiié‘%lﬁﬁ‘ Rifien geambeE t o enter the seal ed cavity, thereby
el @Egﬁnepflﬁﬁﬁéﬁ\% b ddife O idBGick l:&hprlée@ at%%ly,sgﬁ(lnﬁfét coupled
cavity above the val ve stem seal. rther
to the bodywy sttwahtel chan epbtrativelp ndyplédie dgate pesitaredrin ﬂe:sbcaiybmdgdve stem seal
e st t| veI | ed osi tioned

positiqhied Tl Perdufe A Farive “CHs QBRI bPiebAGHAIE] SatY EHES above the

valve 8h\s8alS ﬁlﬁ‘dﬂneéiﬁk%?hﬂbvﬁn% %%@sgul‘é dhtorkimb $hid BERUS thﬂ)%gh the valve
val ve stem seal on chanber, thepiston chanbe

to be gertad in thef $ealed @@Wlb@@@ntmg the Wh@tl@ﬁu@dﬁ@a\ﬂnteymg the sealed

and an interior region of the body, and a piston

positioned in the piston chanber.

The particular embodiments disclosed above are illustrative only, as the invention may

cavity,

be modified and practiced in different but equivalent manners apparent to those skilled in the art
having the benefit of the teachings herein. For example, the process steps set forth above may
be performed in a different order. Furthermore, no limitations are intended to the details of
construction or design herein shown, other than as described in the claims below. It is therefore

evident that the particular embodiments disclosed above may be altered or modified and all



In yet a further illustrative enbodi nent, the device
conprises a body, a bonnet coupled to the body, a
woabos@sstiem operatively coupled to a gate posi PCOUSZ004N25349

t he body, a valve stem seal positioned between the
val ve stem and the bonnet, wherein a sealed cavity
exi sts above the valve stemieal, a piston chanber
formed in the bonnet, the piston chanber being in

such Veridtifn £ HABHRLGETH AWt ttﬁb E&%e%ﬁglsgﬂitWhé YnRBfo@N Ac ordingly, the
interior region of the body; an pi ston p03|t|onea

proteciinn sbuezhp heteomnis @b actiferth id the gtimabélowt her il lustrative
enbodi ment, the device conprises a body, a bonnet
coupled to the body, a valve stem operatively coupl ed
to a gate positioned in the body, a bonnet cap coupl ed
to the bonnet, a roller screw assenbly operatively
coupled to the valve stem the roller screw assenbly
conprising a housing, a portion of which extends
t hrough the bonnet cap, a first valve stem sea
posi ti oned between the valve stem and the bonnet, a
second seal positioned between the bonnet cap and the
bonnet, and a third seal positioned between the bonnet
cap and the housing, wherein a sealed cavity exists
above the first valve stemseal, the sealed cavity
bei ng defined by a portion of the bonnet cap, the
first valve stemseal, the second seal and the third
seal, a piston chanber forned in the bonnet, the
pi ston chanber being in fluid communication with the
sealed cavity and an interior region of the body, and
a piston positioned in the piston chanber. In still a
further illustrative enbodi nent, the device conprises
a body, a bonnet coupled to the body, a valve stem
operatively coupled to a gate positioned in the body,
a val ve stem seal positioned between the val ve stem
and the bonnet, wherein a sealed cavity exists above
the valve stem seal, and neans for allow ng a pressure
of a working fluid flow ng through the valve to be
exerted in the sealed cavity while preventing the
working fluid fromentering the sealed cavity. The
particul ar enbodi nents di scl osed above are
illustrative only, as the invention may be nodified
and practiced in different but equival ent manners
apparent to those skilled in the art having the
benefit of the teachings herein. For exanple, the
process steps set forth above may be performed in a
different order. Furthernore, no limtations are
intended to the details of construction or design
herein shown, other than as described in the clains
below. It is therefore



evident that the particul ar enbodi nents di scl osed
above may be altered or nodified and all such
woanisassans are consi dered within the scope an#CsfiSeaou/025349

of the invention. Accordingly, the protection sought

herein is as set forth in the clains bel ow Wat is

clainmed: 1. A device adaptedsto have a working fluid

fl ow t heret hrough, said device conprising: a body; a
“qmiﬁqhﬁgﬁg;en1operatively coupled to a gate positioned in

sal ody; a valve stem seal positioned around said

val ve 4t davicevednpted ta koal edwaorkuig Yluekifbive thévetheouph] daid device

val ve stem seal; and an opening in fluid comuni cation

cmnp%W?% said sealed cavity and an interior region of said

bpdydy:sai d opening allowi ng a pressure of said working

flui c?/to be exerted in said sealed cavity above said

vavglpe steanopseativelyxoufled tele ghtegosition¢dinmsald badyer ei n

S EEROb P SRy DU RSB Ll vy v

openi ng)(ﬁ,)étsgmcbgweme;ﬁyg&l@naonnet coupl ed to said body.

4. The device of claim1, wherein said openi ng extends

t 41t ORAPINSINHBAA eempmwaicaiien nithrieid sealed grifyl 3ndsant integiar thgion of said

bod The. .d
ot e B ATd LS AlonihElresout0S] U Rl Rl Ty exerd i
deV| cesaid sellai oavity abmrsaidmmsxﬂemaéale stemseal is a
-di recti onal 7., The device of claim3, wherein
s%-. d s&bs devieant CE m &y wherqip safl opening sxeydsfrqugbat Isgsta portion of
said bhnnet cap that is coupled to said bonnet. 8. The
dévice of claim3, wherein said sealed cavity is at
| 2ast Phe tledtd yf deifim hedhbrgimsaid npating axtetdrathrough a bonnet coupled
.goupl ed to said bonnet, a seal between said bonnet and
tosadgbgé& bonnet cap, and said valve stemseal. 9. A device
aglapt egihd deVidy 8f alapR 1k 'vﬂﬁarélh Lébi@ SpeBit ol HRERENRRKGR a bonnet that is

sai d device conpr|5|ng a body;
formed integrally with said body.

5. The device of claim 1, wherein said valve stem is operatively coupled to a roller
SCrew.

6. The device of claim 1, wherein said valve stem seal is a bi-directional seal.

7. The device of claim 3, wherein said sealed cavity is at least partially defined by a

bonnet cap that is coupled to said bonnet.

8. The device of claim 3, wherein said sealed cavity is at least partially defined by a
bonnet cap that is coupled to said bonnet, a seal between said bonnet and said bonnet cap, and
said valve stem seal.

9. A device adapted to have a working fluid flow therethrough, said device
comprising:

a body;

a bonnet coupled to said body;

a valve stem operatively coupled to a gate positioned in said body;

a valve stem seal positioned between said valve stem and said bonnet, wherein a sealed

cavity exists above said valve stem seal; and



a bonnet coupled to said body; a valve stem
operatively coupled to a gate positioned in said body;
wa 20&l088318t em seal positioned between sai d val PeTRIS2I0M/025349

and said bonnet, wherein a sealed cavity exists above

sai d val ve stem seal ; andan opening through said

bonnet that allows a pressurig of said working fluid to

be exerted in said sealed cavity above said valve stem

coal . . _

SFE oppHy (ORI Bafet T fI YFHEHR HTHl kg fid 1o be

devi ceexsfited limbaiil Scaleshavey abewd shid adlvestenemalseal is a

bi - di recti.onal al . 12, The device of .claim9

oher ef Bs SPtesebia LathergitelebyaecuSp i apermiivaly coupled to a roller
screwdefined by a bonnet cap that is coupled to said

bonnet. 13. The device of claim9, wherein said seal ed

chlsit yThﬁsdq»tiCd efzdaimph mlicsdih yaid ohive stenbseahistaorirditectanml seal.

BB gL e ROR ek B R R EER SRl acna by o

bonneﬂéaptﬁatdgmmedmmrboﬁhag a body; a bonnet coupled to
sai d body; a valve stemoperatively coupled to a gate

pbhit | Eh%@eww efzlaimgd crgher%\n vaifl wealed eavity dant lpass puitighe defined by a
bonnepg%q"\fﬁgﬂs%%h e & Xaq%i ot ang..$ %E qreg? Qﬂgtbbnffgean sald%oamet cap, and

cavity exis ove sal ve stem sea
said vane sxpmrHemlg t hrough sai d bonnet, said opening being in

fL¥ % nication wwth said sealed cavity and an

er i Or°°VEGi O RBP™ai d body. 15. The device of claim
14voqyrerein said valve stemis operatively coupled to
a rol'l'er screw. 16. The device of claim14, wherein
abdmmahu@kshemmﬁdwﬁy;s a bi- dlrectlonal seal . 17. The

ce of ¢ 14, n said,.se cavity is at
EYUTE s ot e onPlst b Bat ReHBRc B s s
COYNE StehDsca PpohitRaien Bbtwebf -sailin@ul e H %n@fsalﬁl‘t%nﬁétlevherem a sealed
wherein said sealed cavity is at least partially

def i ne®RVBy exissbALe saidpalyhaten swakeupl ed to said
Eegg ?Séél’rl]réﬁath?&?éh Q‘f& ‘t[)\gnel{g:t,ss% cfjoppe%nl{keﬁelngn (ijn %l dd co%)rrr]lﬂgltcatlon with said
sealed cavity and an interior region of said body.
15.  The device of claim 14, wherein said valve stem is operatively coupled to a
roller screw.
16. The device of claim 14, wherein said valve stem seal is a bi-directional seal.
17.  The device of claim 14, wherein said sealed cavity is at least partially defined by
a bonnet cap that is coupled to said bonnet.
18.  The device of claim 14, wherein said sealed cavity is at least partially defined by
a bonnet cap that is coupled to said bonnet, a seal between said bonnet and said bonnet cap, and
said valve stem seal.
19. A device adapted to have a working fluid flow therethrough, said device
comprising:
a body;
a valve stem operatively coupled to a gate positioned in said body;
a valve stem seal positioned around said valve stem, wherein a sealed cavity exists

above said valve stem seal; and



said valve stemseal. 19. A device adapted to have a
working fluid flow therethrough, said device
woan@rossding: a body; a val ve stem operativel y eoupiSem4/025349
to a gate positioned in said body; a valve stem seal
posi tioned around said val ve stem wherein a seal ed
cavity exists above said valjye stem seal ; andan
openi ng through said body that allows .a pressure of
cai : . ¢ : o r :
e R R o B Rl P r Bl i WSty AR bbe oxerted
19, wher siidsakiddaviay st vstseihiatveospem atdlvel y coupl ed to

a,foll screw. 21.. The device of claim 19, wherein

S2a viheabeetnrclin TE WL oG dris beiasse owpled t© a
roller Sl@¥kyCce adapted to have a working fluid flow

t her et hrough, sai d device conprising: a body; a bonnet

cdlipl edhe deweg of dajdy1 9, avherdin eaid vekve otser saal isal ji-dwaidnatiseal.

(52, 08 SRR BRE s B BB BT PSRN s dove

compiidi@s:.ei n a seal ed cavity exists above said valve stem
seal ; and an opening through said bonnet that allows
sabedyior king fluid to enter said seal ed cavity,

tgggﬁ%)égﬁég&%%\r}%d%oggessure of said working fluid in

sal above said val ve stem seal. 23. The
devalve sein epedativeR2coupled ek gakgioditivatd i ssidbodys
ogerativelgei:ou led to a rol]er screw. 24. The device
0 -al p

Velvaist tonse bebsmiseidhglve %@m&eﬁ%&bw&% Bgerein a sealed
o F1 1 B g hrough sad
o vpayng rthwaizhl sbivinbemen titht i altowssaid veeking dlwdwd tepter said sealed
2 TGS oA st ot A S e cavit
22, whgh®RleRaRidlatlesemh glcavity is at least partially
dZeg.l ne%hg device of claim 22, wherein said valve stem is operatively coupled to a
roller screw.

24. The device of claim 22, further comprising a filter positioned in a recess formed
in said bonnet over said opening so as to filter said working fluid flowing through said opening
in said bonnet and into said sealed cavity.

25. The device of claim 22, wherein said valve stem seal is a bi-directional seal.

26. The device of claim 22, wherein said sealed cavity is at least partially defined by
a'bonnet cap that is coupled to said bonnet.

27. The device of claim 22, wherein said sealed cavity is at least partially defined by
a bonnet cap that is coupled to said bonnet, a seal between said bonnet and said bonnet cap, and
said valve stem seal.

28. A device adapted to have a working fluid flow therethrough, said device
comprising:

a body;

a bonnet coupled to said body;

a valve stem operatively coupled to a gate positioned in said body;

a bonnet cap coupled to said bonnet;



a bonnet cap that is coupled to said bonnet. 27. The

device of claim22, wherein said sealed cavity is at
woeastospranti al |y defined by a bonnet cap that PET/US2004/025349

coupl ed to said bonnet, a seal between said bonnet and

sai d bonnet cap, and said valve stemseal. 28. A

devi ce adapted to have a wonging fluid fl ow

t her et hrough, said device conprising: a body; a bonnet

C hed [ Ay ardi | M€ c I
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coupl eabs¢mblyaiochphisimget hausingl b @ortonra\wiasls extohds through said bonnet

operatively coupled to said valve stem said roller

screw @senbly conprising a housing, a portion of

WO v E SRASschSRkhed BLidvRR BB aR@RienRald $a3d b¥Ble¥ % second seal

stem seal positioned between said val ve stem and sa|J

bonnet positioned batvese ahidgweinet mpeddseidvimanets andi a i e¢al positioned

cap and . sai d bonnet, and third.seal, positioned . .
bt woerrtarra Ratet clneuf e bl SRR evERgFAvily exsts dbove
seal edsagdfitst WaR¥istdn® seOwRd Sl Edvit§ theuad &eﬁirﬁHQ?ﬂ # Béttion of said
said seal ed caV|t¥ bei ng defined by a portion of said

1

bonnet bt capasaid first yalve slepesesl, eqivl Seqpnd sealiagd said ¢l seal; and

S&ahg%ﬁ?%zlﬁbg@f Eéuﬁdbosh%g{ .tha%“?iﬂo%g fs?@:a{grjo{kgné mu%J %1 e%%:ir dsaid sealed

bonn OWsS sal Wor Ki'ng er sai

seal edcagity] thyreby hxebly ©pe558ire @1 3aidr esskige flafd Basdd sealed cavity
working fluid in said seal ed cavity above said val ve
stem s%’&’lv? s3ig valygstegbtgabe of claim 28, further

CsyTpr | B @Rl I didifn %E%lrtﬂe? NG .fiE]in arfﬁﬁe? ?Psi{igﬁé.&eﬁ (j; Rcess formed
sai d bonnet over sai d opening £6™a8 %0 ter sal .
in saidwemkéetngyef kaid dpédingwangs tohfiloarghidsedtingfbrid flgwing thadugh said opening
. _.honnet and into said sealed cavity. 30. The device of
n Sald??"&fl?ﬁaﬁa,lmﬁﬁ@pé?%eé V4% irst valve stemseal is a

big. di reed dRTRlofSRAh-283WheRirflQYd S8t vAPSREMSIeANYs 2 bldirectional seal.
body; a valve stemoperatively coupled to a gate

pbisi t i dievice.rroswrigingody; a val ve stem seal positioned
aa{ﬁ)olﬁ}d said valve stem wherein a sealed cavity exists

a valve stem operatively coupled to a gate positioned in said body;

a valve stem seal positioned around said \}alve stem, wherein a sealed cavity exists
above said valve stem seal,

a piston chamber, said piston chamber being in fluid communication with said sealed
cavity and an interior region of said body; and

a piston positioned in said piston chamber.

32.  The device of claim 31, wherein said piston chamber is formed in a bonnet that

is coupled to said body.
33.  The device of claim 31, wherein said piston chamber is formed in a portion of

said body.
. 34.  The device of claim 31, wherein said valve stem is operatively coupled to a
roller screw.

35.  The device of claim 31, further comprising a piston retaining ring that is adapted

to retain said piston in said piston chamber.



above said val ve stem seal; a piston chanber, said

pi ston chanber being in fluid comunication with said
weeals@d3xnavity and an interior region of said bodgwsS2@md25349

a piston positioned in said piston chanber. 32. The

device of claim 31, wherein said piston chanber is

formed in a bonnet that is ¢oupled to said body. 33.

The device of claim 31, wherein said piston chanber is

fHy Medrid 4&iR06F IcBimP8 5, SRirfleP Qg%rpnrigﬁlig a ftef! ﬁ‘)\égifignéﬁf between said
claim 31, wherein said valve stemis-operatively
piston gdigid thterooraegion besaidbodywv. 35. The device of claim 31,

furth i Si ' t ai. ni [ that |
aifapt ot G sl R Ao FGt SAPPRGi d piston
R §os#inedb@wegy éa@cf?i@fon(éh@ isﬁﬁﬂgl'éterigf‘fetgnﬁlrof%ﬁ’iﬁgfoﬂﬂ ahd

a filter positioned between said piston and sai ' .
ianfidtei srppasgiriog tof retain dsaiso diyter 37 poFitiendewidcBltaf suppaitming being

35, further conprising:. a.filter .positioned between

sai d &lr%eta ne nc@%gfglﬁao ?aﬁgg}slio&rrefaérﬁﬁ%ﬁmgf sai d body; and

B8 i | UEie devRRQIf tlaith3g, WhereRl AidvAdd stednl SehlgE abRdirectional seal.

position, said filter support ring being threadingl é@d

Bupl ebherdevicgiod claim3dnwhetel saichepatadgvityés atieast pratralbedefined by
abonn@f cafl @i M 31, wherein said valve stemseal is a

i-directional seal. 39. The device of claim 31,
wiier ei Thesduvitesfalagd 3daftirthyr cempitisihg astal pakitiondd between said piston

defined by a bonnet cap. 40. The device of claim 31,
andsa‘glﬂqtﬁ%gha@éi%ri sing a seal positioned between said

Ri1St onringbve@i ¢t ddist o1 fﬁﬁ.ﬁ&b&{m%fs gd 'Br?}dl%g}{& ‘ﬂgicpﬁositioned in said
claim 31, further conprising a hydraulflc ui
sealed wovity iaberesdidh sion] wherkidsaid\nydsaubibdled daiadapseds toohe substantially
. lté\lgrerei n,sai,d h d.r%ul e f.Itui d is adapted to be
isolated frony said arking f1uidoytsald RSty sai d working fluid by said
pi2st ONA dévice, Aof@Yikige; conprising: a body; a bonnet
coupl ed to said body;

a body;

a bonnet coupled to said body;

a valve stem operatively coupled to a gate positioned in said body;

a valve stem seal positioned between said valve stem and said bonnet, wherein a sealed

cavity exists above said valve stem seal;

a piston chamber formed in said bonnet, said piston chamber being in fluid

communication with said sealed cavity and an interior region of said body; and

a piston positioned in said piston chamber.

43.  The device of claim 42, wherein said valve stem is operatively coupled to a
roller screw.

44.  The device of claim 42, further comprising a piston retaining ring that is
threadingly coupled to said bonnet, said piston retaining ring being adapted to retain said piston
in said piston chamber.

45.  The device of claim 44, further comprising a filter positioned in said bonnet

between said piston and said interior region of said body.



a valve stemoperatively coupled to a gate positioned

in said body; a valve stem seal positioned between
weala/ogzdive stem and sai d bonnet, wherein a sefRCEMS2004/025349

cavity exists above said valve stemseal; a piston

chanber forned in said bonnet, said piston chanber

being in fluid comunicatiopow th said seal ed cavity

and an interior region of said body; and a piston

pRsiti 1 [ 1S gﬁﬂpgf .43. The devi ce of

éﬁgin{g%sﬂ:(gfgﬁkgggga vaege stemTs operatively

coliteegoditoredriol sagl bemree betwién sdidepistoniand seid th@iomrd@on of said

furthelilg 0 ({:isi ng a piston retaining ring that is

thread‘?‘?@l’%P oupl ed to said bonnet, said piston

r el isiBpdrt MhePR) RAaiA0RRT ket Gn 'sAIoR, SAUOFIRES E@pokt ring being

sai d piston chanber. 45. The device of claim 44,

f ur t hethreadimghyi eiuplpddo saidpéstorprstainingmiad. i n sai d bonnet

b id pi d,said i i i f. sai d
obhy. abi ieRis1dE Br Nopdirid A emsPA B pP s dighal seal.
f44.t er TiROGdvideQsFthiin™ 25 athdrddO 5 beddel WRRN i§éiilébspi3§ﬁ@llly defined by

and said interjior region of said body; and a filter
a bonngteapshat ip powpledotorsarddionnetai d filter in position, said
fid ter (P ' : ' : '
41 TRLRRRLI I8 DB NERR QA0 o BN oy et v
a bonnehedpethax is abuplstblowaidshaiies aakal ibstveeehisaiditoandti and ahiddeahet cap, and
) %8. The device of claim42, wherein said sealed cavity
said valye s{em|sgalst partial |y defined by a bonnet cap that is

\?\ﬁ}éfleieﬁhé i@ ot cltl)ﬂglr@, fuffitr ca—llﬁg?gﬁ% b GEal siﬁbg%ﬂ&%een said piston

said sealed cavity is ast parti
and sailgfistnedhdybea. bonnet cap that is coupled to said
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sealed Awity Wbb1Ae ki QTROA S WRGredr §RaIhyRASIIEIDAGTs RINEER BRI fibstantially
pi ston and said piston chanber. 51. The device of
isolated |fepmprsaid working Herd ksosaid pisiong a hydraulic fluid
e ci B ol BT S Tlud' | s adapted to be
saibsdyantial 'y isolated fromsaid working fluid by said
# gén%gf coupled to said body;

a valve stem operatively coupled to a gate positioned in said body;

a bonnet cap coupled to said bonnet;

a roller screw assembly operatively coupled to said valve stem, said roller screw
assembly comprising a housing, a portion of which extends through said bonnet
cap;

a first valve stem seal positioned between said valve stem and said bonnet, a second seal
positioned between said bonnet cap and said bonnet, and a third seal positioned
between said bonnet cap and said housing, wherein a sealed cavity exists above
said first valve stem seal, said sealed cavity being defined by a portion of said
bonnet cap, said first valve stem seal, said second seal and said third seal;

a piston chamber formed in said bonnet, said piston chamber being in fluid

communication with said sealed cavity and an interior region of said body; and

a piston positioned in said piston chamber.



52. A device, conprising: a body; a bonnet coupled to

sai d body; a valve stemoperatively coupled to a gate
weoasistossaied i n sai d body; a bonnet cap coupl edPCoO/US200d/025349

bonnet; a roller screw assenbly operatively coupled to

said valve stem said roller screw assenbly conprising

a housing, a portion of whigh extends through said

bonnet cap; a first valve stem seal positioned between

sai d val ve stem and sai d bonnet, "a second sea

positi oned between said bonnet cap and sai d bonnet,

andd a The devisealf ¢aisi t520 fedhdretmpptisis@iad plytmnettaiomp ring that is

and sai d housing, wherein a sealed .cayidit Xi sfs above, .
thread Bl oppled S i et Calion sETURGES Being adenis Qi sid piston

in said$@dtb@ner.a portion of said bonnet cap, said first
val ve stem seal, said second seal and said third seal

Ddpi sthre ddhagebef claonfd fitheradodnbisimge s filaipdsifibsedoim said bonnet
bet chaq?ertbeiigfénthuid.con?unéga ion with said seal ed
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device of claim52, further conprising a piston ) _

reefiliempesifianied g tshisk bonnet hetegen sgjidypisten sind daidoingegiog region of said

bonneqxﬁ_q%%_piston retaining ring being adapted to

retain said piston in said piston chanber. 54. The

deviltee soppoed a@inm to3retditir datik filteO i rpcsitivg, 3ailli filkedr support ring being

positioned in said _bonnet between said piston and said

i nt er i tBreadiaglysoupted 4@ s3d pisign reBaning HBZ devi ce of cl ai m
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bonnet between sai d piston and said Interior region o
s¥i.d bhdydevaedfaldiml $2e furthep pemprising g seal positianddl isdwekn said piston
filter in position, said filter support ring being

and saidypistony FRAMRET . oupl ed to said piston retaining ring. 56.

e depicc@vide & @Al 52, ruher @dngrbrﬁ%;]gda\r@hx\éau@mm p&#oned in said
57. The de I 52

is a bi-directional seal. vi ce of claim 52,

sealed fogvith @bovosgd indstory whereinl saiddiydiavhe dlétiswedapteshial be substantially
isolatefl iﬁrsotmosnaic?1 \rz]v((j)rlgfl%c_iy Hui%i bsyt S 1915 %Hp er.
59. A device adapted to have a working fluid flow therethrough, said device
comprising:
a body;
a bonnet coupled to said body;
a valve stem operatively coupled to a gate positioned in said body;
a valve stem seal positioned between said valve stem and said bonnet, wherein a sealed
cavity exists above said valve stem seal; and
means for allowing a pressure of said working fluid to be exerted in said sealed cavity
while preventing said working fluid from entering said sealed cavity.
60.  The device of claim 59, wherein said means comprises a piston positioned in a
piston chamber formed in said body, said piston chamber being in fluid communication with

said sealed cavity and an interior region of said body.



58. The device of claim52, further conprising a
hydraulic fluid positioned in said sealed cavity above
weabw/ogsaton, wherein said hydraulic fluid is adapiSem4/025349
to be substantially isolated fromsaid working fluid
by said piston. 59. A device adapted to have a working
fluid flow therethrough, sapzl device conprising: a
body; a bonnet coupled to said body; a valve stem
QRET ALK IRYRIGE I8 el €aiB Al 8OETrIA A nBIrough said
a valve stem seal posi'tione %etmeen sa J val ve stem
valve tendgt thatiisl ithfnidetommuimecagion vatlsedd sehlalanaivity and b igeddnaegion of said
bod said valve stem seal; and neans for allowi ng a
0dY: pressure of said working fluid to be exerted in said
eal edrieawivics ofidi@ 39, et thd ﬁﬁ%l_% 2o e sBfbw J)pérﬁi\fe[y%ﬁupled to
~entering said seal ed cavity. 68. e device of claim
said vab@, stether ei n sai d means conprises a pi ston positioned

i i.ston.ch d i i.d b i.d_pj st o
e BV R G B erb e d e o SliP el B gess in said
bonnetGp¥iréam anNshi@pistont eri or regi on of said body.61. The

devi ce of claimb59, wherein said nmeans conprises an )
deni nkhet Hewer)iof sedpign Q) erthes agommyising ¢ Pigtop| igitadning ring that is

. ' ' | said sealed cavity and an interior
ﬂnewh%%%?%ﬁb%?&%%ﬁ%%%%g§. 62. The devi ce of claim 59,
fast t heThecdevide of clgina 669 Flrther somevisiaper Akérvalpport aitgl ®retain said
to said valve stem 63. The device of claim®60,
further conprising a filter positioned in a recess in
sai d bonnet upstream of said piston. 64. The device of
claim60, further conprising a piston retaining ring
that is threadingly coupled to said bonnet. 65. The
device of claim®63, further conprising a filter
support ring to retain said filter

filter.



